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“So it begins”

LOTR, The Two Towers, 2:46:41



1
GENERAL 
INTRODUCTION

Chapter



8

 This dissertation was written during several COVID-19 lockdowns in which I was 
also working as a therapist. During a video session one of my clients mentioned that during 
these incredibly stressful and insecure times with many restrictions, daily walks in the local 
park and driving out towards the dunes had become increasingly important to him. Out 
there in nature he described finding a sense of calmness or even peacefulness. It turns out 
that he is not alone. Visiting local green spaces, and exposure to nature in general have 
become increasingly important in maintaining wellbeing and mental health during lockdown 
restrictions (Lõhmus et al., 2021; Pouso et al., 2021; Ribeiro et al., 2021). In part this can 
probably be attributed to the limited options for restorative activities during lockdown times. 
However, it can also be attributed to the value of nature in particular. Natural surroundings 
are known to have restorative qualities (Collado, Staats, Corraliza, & Hartig, 2017), such 
as recovery from stress, mood enhancement, and replenishment of attention (for reviews 
see: Kondo, Jacoby, & South, 2018; McMahan, & Estes, 2015; Stevenson, Schilhab, & 
Bentsen, 2018; Twohig-Bennett, & Jones, 2018). These restorative qualities of nature may 
contribute to the prevention and treatment of mental health problems and promote well-
being (Cooley et al., 2020; Shanahan et al., 2019).
 Before proceeding, it is important to clarify how nature and restoration are defined 
for the purpose of this dissertation. Nature in the present dissertation encompasses non-
threatening natural elements or larger nature areas that people generally encounter in daily 
life. These include but are not limited to the following: (potted) plants, flowers, trees, and 
other kinds of vegetation (Hartig et al., 2011). The present dissertation mostly used (video 
material of) areas where many such elements of nature are present, which include but are 
not limited to for example parks and forests. These natural environments are compared with 
built environments in the present dissertation, which may include elements of nature (such 
as flowers or trees), but where built elements are more predominantly present. The terms 
‘nature’ and ‘natural environment’ thus both denote the setting where natural elements 
are most predominantly present and will be used somewhat interchangeably. Building on 
Ulrich et al. (1991), the term ‘restoration’ is used in the present dissertation to denote 
recovery from and/or improvement of one’s affective state, particularly, the down-regulation 
of negative affective states (including feelings of stress) and up-regulation of positive affect.
  Based on the increasing knowledge of beneficial mental health effects of nature, 
preventive and clinical initiatives that utilize nature are booming (Cooley et al., 2020; Mantler, 
& Logan, 2015; Shanahan et al., 2019). With regard to preventive initiatives for example, 
plants are brought into the office to mitigate workplace stress (Gritzka et al., 2020; Sadick, 
& Kamardeen, 2020); green schoolyards are implemented at elementary schools (Bates, 
Bohnert, & Gerstein, 2018) and plant walls are put up in classrooms of secondary and 
tertiary education (Van den Bogerd et al., 2020) to improve well-being of students; and 
micro breaks with nature videos or virtual reality are deployed to reduce stress and negative 
affect at home (Valtchanov, Barton, & Ellard, 2010). With regard to clinical initiatives, nature is 
for example implemented in waiting rooms (Beukeboom, Langeveld, & Tanja-Dijkstra, 2012; 
Largo-Wight, O’Hara, & Chen, 2016) or wards (Ulrich et al., 2018) of (mental) healthcare 
facilities, in the therapist’s office (Augustin, & Morelli, 2017), and in nature-based therapy 
modules (Cooley et al., 2020; Maund et al., 2019). 
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Aim and Research Questions of this Dissertation
  The above mentioned initiatives and the underlying research have inspired the 
main aim of the present dissertation: to further the understanding of the restorative effects 
of exposure to nature in order to inform both preventive and clinical interventions that 
consider nature as a supportive environment. As it seems plausible that how someone 
feels influences how they experience the world, including the natural world (Beute, & de 
Kort, 2018; Moser, & Uzzell, 2003; Roe, & Aspinall, 2011), the restorative effects of nature 
could differ for certain personal circumstances. Therefore, to inform preventive and clinical 
mental health interventions about such moderating factors, the first research question of 
the present dissertation was: do the restorative effects of nature differ between people in a 
different mental health state? 
  Also, knowing that exposure to nature leads to restoration raises the question 
by which psychological mechanism this occurs. More specifically, it raises the question 
of how people cope with what they are restoring from (e.g. an aversive affective state) 
and whether exposure to nature influences this process. Coping is of specific interest to 
preventive and clinical mental health interventions, because coping entails the strategies 
that are employed to manage social, physical, and emotional challenges (Folkman, 2011; 
Lazarus, 1993). Therefore, the second research question of the present dissertation was 
about this potentially underlying mechanism: does exposure to nature influence coping? 
  When integrating research question one about the personal circumstances 
that influence restoration and research question two about whether exposure to nature 
influences coping, one can also wonder whether it matters what someone is restoring from, 
e.g. what they need to cope with (Moser, & Uzzell, 2003). Therefore, the present dissertation 
also has special attention for personal circumstances (i.e. which aversive affective state 
someone recovers from) that vary between studies about coping. That is why the third 
research question was: does a different aversive affective state impact whether exposure to 
nature influences coping? 
  Studying these research questions contributes to the further understanding of the 
restorative effects of exposure to nature, however they do not necessarily explain what a 
person experiences while in the natural environment. To gain a more in depth understanding 
of nature during a recovery process, the fourth research question was: what happens 
to peoples’ inner worlds during contact with nature? See Figure 1.1 for a more detailed 
schematic representation of how this dissertation aims to further the understanding of the 
restorative effects of nature.
  In what follows, I first describe the theoretical perspectives and previous research 
upon which the present research was built and conclude with an outline of the present 
dissertation. 
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Figure 1.1  Overview of how the present dissertation aims to further the understanding of 
the restorative effects of nature. 

Theoretical Framework
  This dissertation is based on the vast body of research that provides evidence 
for the restorative effects of exposure to nature (for reviews see: Hartig, Mitchell, de Vries, 
& Frumkin, 2014; Kondo, Jacoby, & South, 2018; McMahan, & Estes, 2015; Stevenson, 
Schilhab, & Bentsen, 2018; Twohig-Bennett, & Jones, 2018). These restorative effects of 
nature are most often explained by two leading psychological scientific theories: Stress 
Reduction Theory (SRT; Ulrich et al., 1991) and Attention Restoration Theory (ART; Kaplan, 
& Kaplan, 1989). Stress Reduction Theory is most often used to describe the affective 
restorative benefits of nature (Kondo, Jacoby, & South, 2018; McMahan, & Estes, 2015). It 
posits that exposure to nature or natural elements elicit a direct positive affective response 
that facilitates recovery from stress (Ulrich et al., 1991). According to SRT, humans have 
a predisposition to react with a positive affective response to a “safe” natural environment 
because the human species has evolved in nature for most of its existence and the “safe” 
natural environments had adaptive value. Built elements, compared to natural elements, are 
relatively new in the timeline of human species existence. Consequently, an ingrained instinct 
like assessment can be rapidly made for natural environments while built environments take 
more effort to assess (Korpela, Klemettilä, & Hietanen, 2002, Ulrich, 1983). This distinction 
in the effort it takes to assess these environments results in a greater restorative potential 
for natural environments compared to built environments (Korpela, Klemettilä, & Hietanen, 
2002, Ulrich, 1983).

How the restorative process is experienced:
Inner world experiences of clients (Chapter 5)

Nature exposure:

Viewing nature (Chapter 2 - 4)
Walking in nature (Chapter 5)

Psychological mechanisms that 
might (in part) underly the 

restorative effects of nature:

Cognitive coping (Chapter 3 and 4)
Exploratively (Chapter 5)

Moderator that might constrain 
or bolster the restorative effects 

of exposure to nature:

Depressive symptoms (Chapter 2)

Restoration:

Feelings of stress (Chapter 2)
Positive and negative affect 

(Chapter 2 and 4) 

Induction of aversive affective state:

Feelings of stress (Chapter 2 and 4)
Psychological distress (Chapter 3)
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  Attention Restoration Theory is most often used to describe the cognitive restorative 
benefits of nature (Stevenson, Schilhab, & Bentsen, 2018). According to ART, intrinsically 
interesting natural elements engage attention in an effortless manner (soft fascination), 
allowing the directed attention system to rest and replenish (Kaplan, & Kaplan, 1989). The 
directed attention system is used for tasks that require focus or at least effortful attention, 
such as planning, solving problems and inhibiting distractions. The directed attention 
system can get depleted, resulting in attention fatigue and hence a need for restoration. 
Built environments are more often the environments where these tasks that require effortful 
attention are conducted. In addition to soft-fascination, ART posits that nature restores 
attention fatigue by providing a sense of being away from daily hassles. Moreover, the 
feeling of being part of something greater than oneself and a compatibility between what a 
person needs and what nature has to offer construe a healing experience when exposed 
to nature according to ART (Kaplan, & Kaplan, 1989). Again, the distinction in the effort 
it takes to engage with environments results in a greater restorative potential for natural 
environments compared to built environments. 
  Even though SRT and ART are the leading theories in the field of restorative 
environments research, these theories are limited regarding their ability to fully explain the 
psychological mechanisms that underly the restorative effects of exposure to nature (Egner, 
Sütterlin, & Calogiuri, 2020; Joye, & Van den Berg, 2011; Kardan et al., 2015; Kuo, 2015 
Korpela, Ylén, Tyrväinen, Silvennoinen, 2008; Richardson, McEwan, Maratos, & Sheffield, 
2016; Richardson, 2019). Therefore, the present dissertation focused on gaining more 
insight in psychological mechanisms that might (in part) underly the restorative effects of 
nature. One likely, but understudied, psychological mechanism underlying the restorative 
effects of nature is cognitive coping. Nature exposure has been studied as a coping strategy 
before, however this entails the behaviour of seeking out nature as a means to cope with an 
aversive affective state (Berto, 2014; Gulwadi, 2006; Hartig et al., 2011). Rather, the present 
research aims to understand the cognitive coping that is deployed during nature exposure. 
Cognitive coping is important as it helps people to deal with, work through, and process 
difficult thoughts and emotions which in the end helps to maintain wellbeing and mental 
health (Folkman, 2011; Lazarus, 1993). 
  The primary aversive affective states of interest in the present dissertation are 
self-reported feelings of stress, negative affect, and psychological distress. These affective 
states where chosen because meta-analyses have concluded that the most robust findings 
of nature’s restorative effects have been found on such affective outcome measures, 
(Kondo, Jacoby, & South, 2018; McMahan, & Estes, 2015; Twohig-Bennett, & Jones, 
2018). In addition, these affective outcome measures are related to well-being and mental 
health (Kondo, Jacoby, & South, 2018; McMahan, & Estes, 2015; Twohig-Bennett, & Jones, 
2018). Psychological distress has additional value for clinical practice because psychological 
distress constitutes the struggles with difficult thoughts and feelings about the self and is 
therefore more directly associated with psychopathology (Haddadi, & Besharat, 2010; Lin, 
& Yusoff, 2013; Ridner, 2004). 
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 Meta-analyses about the restorative effects of nature also revealed that many 
original research studies had the following limitations: low statistical power, not taking 
into account potential baseline differences, and no experimental manipulation to induce 
a need for restoration before the environmental exposure (Kondo, Jacoby, & South, 2018; 
McMahan, & Estes, 2015; Stevenson, Schilhab, & Bentsen, 2018). The current work 
therefore aims to contribute by including experiments that have sufficient statistical power, 
that account for potential baseline differences and include an experimental induction to 
create a need for restoration before environmental exposure.
 Lab experiments have the benefit of a well-controlled research design that enables 
the study of causal effects with sufficient statistical power (Breakwell, Hammond, Fife-Shaw, 
& Smith, 2006). Therefore they are particularly suited to study novel topics. In the experiments 
in the present dissertation nature imagery (i.e. nature vs. built videos) is used to study the 
restorative effects of nature. Even though the effect size is larger for studies that expose 
participants to real nature, lab studies using nature imagery (e.g. photographs or videos) 
show robust effects as well (McMahan, & Estes, 2015; Stevenson, Schilhab, & Bentsen, 
2018). A limitation of lab studies is that the generalizability to daily life and clinical practice 
is limited (Breakwell, Hammond, Fife-Shaw, & Smith, 2006). Therefore, the present work 
aimed to contribute by studying inner world experiences regarding nature in a qualitative 
manner, with actual clients who received individual outpatient psychotherapy in actual nature. 
This is an important study to help bridge the science-practice gap. Furthermore, meaning 
and depth regarding this human-nature relationship during psychotherapy in nature might 
help further our understanding of underlying psychological processes in the field of clinical 
environmental psychology. A qualitative research design and phenomenology in particular 
was chosen for the purpose of studying clients’ inner world experiences regarding nature 
because it is uniquely suited to provide a deep understanding of the lived experience of a 
phenomenon (Finlay, 2012; Finlay, 2014).

A Transactional Perspective
  The two leading theories in restorative environments research (i.e. SRT and ART) 
are based on an a psycho-evolutionary perspective, which means that “safe” nature and its 
restorative potential were important for survival during the evolution of the human species 
(Kaplan & Kaplan, 1989; Ulrich et al., 1991). Consequently, these leading theories imply 
a deterministic perspective of human-environment relationships, meaning that natural 
environments elicit a uniform response across different individuals (Bowler, Buyung-Ali, 
Knight, & Pullin, 2010; Hartig et al., 2014). A transactional perspective however, suggests 
that people’s responses to their environment are more complex than traditional theories 
have assumed (Altman, & Rogoff, 1987; Araújo et al., 2019; Moser & Uzzell, 2003). 
  A transactional perspective on environmental psychology describes a 
developmental perspective of human-environment transactions where people are formed 
by their environment and the environment is formed by people (Altman, & Rogoff, 1987; 
Araújo et al., 2019; Moser & Uzzell, 2003). For example, when people feel weighed down 
by personal struggles and they experience a sense of calmness in nature, this could incite 
the behaviour of bringing more natural elements into their home, thereby changing their 
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home environment. According to a transactional perspective, human and environment are 
thus inherently intertwined in a dynamic and ongoing relationship where the one can only 
be defined in relation to the other (Altman, & Rogoff, 1987; Araújo et al., 2019; Moser & 
Uzzell, 2003). Aspects within this human-environment interplay can be studied, however, 
it is important to acknowledge that these aspects exist in a larger temporal, spatial and 
personal context. 
  Restorative environments research involves the aspect of the human-nature 
relationship that considers how the environment affects a person (Hartig, Catalano, & 
Ong, 2007; Kondo, Jacoby, & South, 2018; McMahan, & Estes, 2015; Roe, & Aspinall, 
2011; Twohig-Bennett, & Jones). A transactional perspective suggests that this restorative 
experience can vary depending on certain environmental and personal circumstances 
(Altman, & Rogoff, 1987; Araújo et al., 2019; Moser & Uzzell, 2003). More specifically, 
a natural environment (relative to a built environment) does not elicit the same kind of 
restorative response between different people or within a person over time (Beute, & de 
Kort, 2018; Von Lindern, Lymeus, & Hartig, 2017; Roe, & Aspinall, 2011). Research so far 
has focused on environmental factors like exposure type (e.g. real vs. digital nature; walking 
vs. viewing nature), exposure duration, and weather conditions (Hartig, Catalano, & Ong, 
2007; McMahan, & Estes, 2015), or personal factors like age, education level and sex (Bolte, 
Nanninga, & Dandolo, 2019; Ruijsbroek et al., 2017). Clinically relevant personal factors 
that can vary between people and within a person over time however, have received fewer 
attention as potential moderators in restorative environments research (Kondo, Jacoby, & 
South, 2018; Von Lindern, Lymeus, & Hartig, 2017; McMahan, & Estes, 2015). 
  One important clinically relevant personal factor that might either blunt or sensitize 
a person for the restorative effects of nature, and thus might be a potential moderator, is 
formed by the presence of depressive symptoms (Vilagut, Forero, Barbaglia, & Alonso, 
2016). Depressive symptoms tend to differ substantially between individuals and over 
time (Vilagut et al., 2016). A hallmark of depression is anhedonia, a reduced motivation or 
ability to experience pleasure (Treadway & Zald, 2011). Thus, as far as restorative effects 
of nature are due to increases in positive affect (Richardson et al., 2016; Ulrich et al., 
1991), one might expect fewer restorative effects from exposure to nature for people with 
elevated depressive symptom levels. On the other hand, people with depressive symptoms 
experience heightened psychological distress, an aversive state that people are motivated 
to alleviate (Suls, Davidson, & Kaplan, 2010). This higher need for restoration may lead 
people in a depressed state to become more attuned to affordances of the environment that 
are comforting and stress-reducing (Beute, & de Kort, 2018; Roe, & Aspinall, 2011). There 
is also special attention in the present dissertation for differences in personal circumstances, 
specifically the circumstances that trigger the need for restoration. With a transactional 
perspective in mind, the restorative experience of nature might depend on the affective 
state someone is in (i.e. psychological distress vs. feelings of stress). Therefore, different 
experimental manipulations were used to induce these different affective states. 
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Dissertation Outline
 The present dissertation aimed to further our understanding about the restorative 
effects of exposure to nature to inform both preventive as well as treatment interventions 
that consider nature as a supportive environment. The first empirical part of this dissertation 
consists of (lab) experiments (Chapter 2-4). These have the benefit of a well-controlled 
research design. The final empirical chapter of this dissertation used a qualitative research 
design (Chapter 5), which has the benefit of being able to study the lived experience 
of a phenomenon and can consequently assign depth and meaning to the quantitative 
results. Research question one (do the restorative effects of nature differ between people 
in a different mental health state?) was examined in Chapter 2. Research question two 
(does exposure to nature influence coping?) was investigated in Chapter 3 and 4. Research 
question three (does a different aversive affective state impact whether exposure to nature 
influences coping?) was studied by comparing Chapter 3 and Chapter 4. Finally, research 
question four (what happens to peoples’ inner worlds during contact with nature?) was 
examined in Chapter 5. 
  Both Chapter 2 and Chapter 4 were based on a SRT paradigm and henceforth 
used stress as the experimental induction before environmental exposure. Moreover, 
affective outcome measures were assessed (Chapter 4 also included a cognitive measure). 
Chapter 3 induced psychological distress and solely assessed a cognitive measure, which 
is why ART is more prominent in that chapter. Chapter 2 through 4 included samples from 
the ‘‘healthy’’ population, Chapter 5 studied a clinical sample in a clinical setting. 
  To specify: Chapter 2 describes two lab studies that investigated a clinically 
relevant personal characteristic that might constrain or bolster the effectiveness of the 
restorative benefits of exposure to nature: depressive symptoms (Hartig, Catalano, & Ong, 
2007; McMahan, & Estes, 2015; Vilagut et al., 2016). Chapter 3 studied the psychological 
process of cognitive coping, that is a potential underlying mechanism for the restorative 
benefits of exposure to nature. This chapter includes three lab studies that examined whether 
nature influences cognitive coping with psychological distress. Chapter 4 also studied the 
psychological process of cognitive coping but with a different experimental manipulation to 
induce a capacity for restoration before environmental exposure. This chapter contains a 
lab study that examines whether nature influences cognitive coping with feelings of stress. 
Chapter 5 examined clients’ experiences of nature during psychotherapy by means of a 
phenomenological qualitative study with clients who were treated for a DSM-5 (Diagnostic 
and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Organization, 
2013) recognized mental disorder by licensed therapists who provide therapy while walking 
outside in nature. 
 Finally, Chapter 6 is the general discussion of the present dissertation. Here, the 
results of the empirical Chapters 2-5 are reviewed and the implications for theory and 
practice regarding the restorative effects of nature and the prevention and treatment of 
mental health problems are discussed. 
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…if you feel “burnout” setting in, 
if you feel demoralized and exhausted, 

it is best, for the sake of everyone, 
to withdraw and restore yourself.

Dalai Lama
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Abstract 
Prior research has shown that viewing natural scenery can improve mood and reduce 
stress. The present study examined whether these benefits are moderated by depressive 
symptoms, which theoretically may either reduce or enhance restorative effects of viewing 
nature. To test these competing hypotheses, we conducted two experiments with 
participants with varying levels of depressive symptoms (N = 57 in Study 1 and N = 200 
in Study 2). After viewing a stressful video, participants were randomly allocated to one 
of two conditions, in which they watched a video of a walk in either (1) natural, or (2) built 
surroundings. Experienced stress and mood (positive and negative) were assessed at the 
start of the experimental session, after the stress induction, and after watching the video. In 
both experiments, participants with more (rather than less) depressive symptoms displayed 
more stress reduction after viewing nature rather than built settings. Viewing nature (vs. built 
settings) only increased reduction of negative affect for participants with more (rather than 
less) depressive symptoms in Study 2. No significant differences emerged for positive affect. 
These findings suggest that nature-based interventions may be especially beneficial among 
people suffering from depressive symptoms.

2.1 | INTRODUCTION
  When people feel blue, they often seek out green, natural environments to lift 
their spirits (Korpela, 2003). Indeed, merely viewing nature has been shown to promote 
emotional comfort and reduce stress (Beute, & de Kort, 2018; Johnsen, & Rydstedt, 2013; 
Ulrich et al., 1991; Van den Berg, Koole, & Van der Wulp, 2003). For instance, when viewing 
photographs of natural surroundings like a forest, a hiking trail or a creek surrounded by 
trees, people report feelings of relief and consolation in the beauty of the scenery (Ohta, 
2001). These mood-enhancing and stress-reducing qualities of viewing nature could 
potentially help in improving mental health (Collado, Staats, Corraliza, & Hartig, 2017; 
Mantler, & Logan, 2015).
  One of the most prevalent mental health problems in Western society is major 
depressive disorder, also known as clinical depression or simply ‘depression’ (James et al., 
2018). Roughly one in five people suffer from depression at least once in their lifetime, and 
symptoms of depression like chronic sadness or fatigue are even more prevalent (James 
et al., 2018). Depressive symptoms are a burden for the person suffering, their support 
system, and society as a whole (Kessler, 2012). It is therefore important to ask if some of 
these burdens could be relieved by viewing nature. From a clinical standpoint, addressing 
this question could facilitate the development of nature-based interventions, in for instance, 
the therapist’s office (Augustin, & Morelli, 2017) or via nature-based therapy modules 
(Annerstedt, & Währborg, 2011; Greenleaf, Bryant, & Pollock, 2014). From a scientific point 
of view, addressing this question would help to relate research on the restorative effects of 
nature to the vast knowledge base on depression (e.g., Gotlib & Hammen, 2014).
  In what follows, we start by briefly reviewing research on the restorative effects of 
viewing nature. Next, we consider to what extent restorative effects of viewing nature may 
be beneficial for people with more (rather than fewer) depressive symptoms. For linguistic 
convenience, we refer to people with “more depressive symptoms” or “fewer depressive 
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symptoms” throughout this article. However, we acknowledge that inter-individual variations 
in depressive symptoms are not dichotomous, but rather vary in a graded, dimensional 
manner.

Restorative Effects of Viewing Nature
 Building on Ulrich et al. (1991), we use the term ‘restoration’ in the present article 
to denote recovery from stress and/or improvement of one’s affective state, particularly, 
down-regulation of negative mood and up-regulation of positive mood. Over the past four 
decades, the potential restorative effects of viewing nature have been the focus of extensive 
research (Kondo, Jacoby, & South, 2018; McMahan, & Estes, 2015). In the early 1990s, 
Ulrich and colleagues (1991) conducted a ground-breaking experiment in which they 
examined the effects of merely viewing nature on stress reduction. In this experiment, 120 
university students first watched a stressful video, after which they were randomly assigned 
to watch a 10-minute video of either built or natural surroundings. The results showed faster 
and more complete stress recovery and improved mood for the participants in the nature 
(vs. built) condition. This pattern of results has been explained by stress reduction theory 
(SRT)1. SRT posits that non-harmful natural elements and features evoke a rapid positive 
affective response due to a physiologically engrained, instinct-like recognition process that 
was important for survival during evolution, resulting in stress reduction (Ulrich et al., 1991). 
  The pioneering study by Ulrich et al. (1991) has inspired a great deal of follow-
up research. A recent meta-analysis identified 11 published studies about the effects of 
nature viewing (by means of photographs, videos, or sitting outside) on measures of stress 
restoration (Kondo, Jacoby, & South, 2018). The authors conclude that there are inconsistent 
results regarding whether viewing nature results in stress reduction as assessed with 
psycho-physiological measures like heart rate, blood pressure, and heart rate variability. 
However, robust benefits of viewing nature were found for self-reported stress and mood. 
An earlier meta-analysis found similar results regarding self-reported mood, with viewing 
nature resulting in an increase in positive affect and to a smaller degree in a consistent 
decrease in negative affect (McMahan, & Estes, 2015). 
  It is conceivable, however, that certain factors might constrain or bolster the 
effectiveness of the restorative benefits of viewing nature (Hartig, Catalano, & Ong, 2007; 
McMahan, & Estes, 2015). Research has so far focused on potential moderating factors like 
exposure type (e.g. real vs. digital nature; walking vs. viewing nature), exposure duration, and 
weather conditions (Hartig, Catalano, & Ong, 2007; McMahan, & Estes, 2015). However, 
clinically relevant personal characteristics have so far received little attention as potential 
moderators in viewing nature research (Kondo, Jacoby, & South, 2018; McMahan, & Estes, 

1* Another influential theory in restorative environments research is Attention Restoration Theory (ART; 

Kaplan, & Kaplan, 1989; Stevenson, Schilhab, & Bentsen, 2018); however, ART is a theory that is used 

to explain restorative effects on cognitive processes, such as attention and working memory. The present 

study focuses on affective restorative effects and consequently builds upon SRT. In the present paper we will 

use the concept of restoration as an overarching term for the combination of mood-enhancing and stress-

reducing effects
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2015). According to the transactional perspective on environmental psychology (Moser, 
& Uzzell, 2003), both environmental conditions and personal characteristics influence a 
person’s emotions, cognition, and behavior. From this perspective, it is plausible that personal 
factors might moderate the restorative effects of viewing nature. One such personal factor 
is formed by depressive symptoms, which tend to differ substantially between individuals 
(Vilagut, Forero, Barbaglia, & Alonso, 2016).

Depressive Symptoms as a Moderator of Restorative Effects of Viewing Nature 
 Depressive symptoms are derived from the clinical-psychological disorder of 
depression. Depression is characterized by a “depressed mood most of the day, nearly 
every day, and/or a markedly diminished interest or pleasure in all, or almost all, activities 
most of the day, nearly every day” (Diagnostic and Statistical Manual of Mental Disorders, 5th 
ed.; American Psychiatric Organization, 2013). Other key symptoms of clinical depression 
include feelings of hopelessness, and difficulties in appetite, sleep, and focus. Although most 
of these symptoms are elevated in major depressive disorder, smaller sets of depressive 
symptoms may also occur among the normal, psychologically healthy population. When 
people display clinically relevant depressive symptoms, but standard diagnostic criteria for 
a depressive disorder are not met, people are said to have subclinical depression (Cuijpers 
et al., 2014). 
 Depressive symptoms may influence restorative effects of viewing nature in one of 
two, opposing, ways. One possibility is that people with depressive symptoms would benefit 
less from looking at nature. A hallmark of depression is anhedonia, a reduced motivation or 
ability to experience pleasure (Treadway & Zald, 2011). Consistent with this, a meta-analysis 
of 19 laboratory studies showed that people with (versus without) clinical depression tend to 
display blunted emotional reactivity (Bylsma, Morris, & Rottenberg, 2008). Although blunted 
emotional reactivity among depressive people was found in response to both positively 
and negative emotional stimuli, the reduction was twice as large for positive stimuli than for 
negative stimuli. Thus, as far as restorative effects of viewing nature are due to increases 
in positive affect (Richardson, McEwan, Maratos, & Sheffield, 2016; Ulrich et al., 1991), 
one might expect fewer restorative effects from looking at a nature video for people with 
elevated depressive symptom levels. We refer to this as the depressive blunting model. 
  An alternative theoretical possibility for how depressive symptoms may influence 
the restorative effects of viewing nature is that viewing nature may be more restorative for 
people with more (rather than less) depressive symptoms. More specifically, people with 
depressive symptoms experience heightened psychological distress, an aversive state that 
people are motivated to alleviate (Suls, Davidson, & Kaplan, 2010). This motivation may lead 
people with depressive symptoms to become more cognitively attuned to affordances of the 
environment that are comforting and stress-reducing. For instance, natural environments 
tend to be easier to process visually than built environments (Van den Berg, Joye, & Koole, 
2017), which may appeal especially to people with more depressive symptoms, who are 
generally inclined to conserve their cognitive efforts relative to their counterparts with fewer 
depressive symptoms (Brinkman & Gendolla, 2008). In short, people with depressive 
symptoms may have a greater need for restoration, which sensitizes them to the restorative 
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qualities of the environment, resulting in stronger mood benefits and stress reduction for 
people with more (rather than less) depressive symptoms. We refer to this as the depressive 
sensitization model. 
  A few published studies of restorative environments shed light on the validity of 
the depressive blunting versus sensitization models. For instance, Berman et al. (2012) 
found that a 50-minute walk in natural (versus built) surroundings resulted in cognitive and 
affective (positive affect) benefits for their 20 participants, all of whom were diagnosed with 
clinical depression. Another study followed 59 participants at regular intervals during a 
regular week and found that nature’s restorative effects on stress and general mood were 
stronger for people with depressive symptoms (Beute, & de Kort, 2018). These results 
suggest that physically being in nature may have stronger restorative effects for people 
with elevated depressive symptoms (Roe, & Aspinall, 2011). Nevertheless, this conclusion 
remains tentative, and it should be noted that both studies used activities in actual nature 
instead of merely viewing nature imagery, like photographs or videos. Thus, more research 
is warranted on the impact of depressive symptoms on the effect of viewing digital nature 
on stress and mood.

Present Research and Hypotheses 
 In the present research, we examined whether depressive symptoms moderate 
the possible restorative effects of viewing a video of a nature walk (compared to a video of 
a walk in built surroundings) on experienced stress and mood. To this end, we conducted 
two studies. Study 1 served as a pilot study. In Study 1, we included university students, 
a sample that is easily accessible and is relevant, because it is characterized by a high 
prevalence of depressive symptoms (Ibrahim et al., 2013). Study 2 was conducted as a 
close replication of Study 1 with a larger sample, in a different research context, and with a 
sample that was more representative of the general public. We predicted that participants 
who viewed the nature walk would experience less stress (Hypothesis 1), less negative 
affect (Hypothesis 2), and higher positive affect (Hypothesis 3) after watching the video, 
compared to the participants who viewed the built walk.
  Regarding the moderating role of depressive symptoms, we had two competing 
theoretical models. According to the depressive blunting model, people in a depressive 
state tend to display reduced emotional reactivity, especially to positive stimuli. From 
this perspective, it can be expected that people with more (rather than less) depressive 
symptoms should display less stress reduction (Hypothesis 4A), less reduction in negative 
mood (Hypothesis 5A), and less increases in positive mood (Hypothesis 6A) from viewing 
a nature (rather than a built) video. However, the depressive sensitization model makes the 
oppositive predictions. This is because the depressive sensitization model holds that people 
in a depressive state are more receptive to an environment that is more (rather than less) 
restorative. From the latter perspective, it can be expected that people with more (rather 
than less) depressive symptoms should display more stress reduction (Hypothesis 4B), 
more reduction in negative mood (Hypothesis 5B), and more increases in positive mood 
(Hypothesis 6B) from viewing a nature (rather than a built) video.
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2.2 | STUDY 1 

Method

Participants
  All participants (N = 57) were psychology students in the first year of their Bachelor 
of Science program. Their age ranged from 18 to 37 years old (M = 19.91, SD = 2.76), 
and 73.70 % were female (n = 42). Depressive symptoms scores ranged from 2 to 36 
(M = 13.93, SD = 1.18), and 31.60% (n = 18) of the participants had a clinically relevant 
number of depressive symptoms (CES-D =>16). To be included in the study, participants 
had to be sufficiently fluent in Dutch or English and 18 years of age or older. Participants 
were compensated with either research credits or € 7,50. The study was approved by the 
Institutional Research Ethics Committee. Before analyses, one participant was excluded, 
because they indicated that they had not watched the full length of the environmental video. 
In addition, for two participants there was a technological error in data collection and one 
participant did not complete the study. The final dataset for analyses thus consisted of n = 
53 participants, of which n = 26 were in the nature group and n = 27 were in the built group. 

Measures
  Depressive symptoms. Depressive symptoms were assessed at baseline using 
the Center for Epidemiological Studies Depression Scale (CES-D; Dam & Earleywine, 2011). 
The CES-D is a twenty-item self-report measure of depressive symptoms in the general 
population. It assesses various symptomatic aspects of depression, including feelings of 
sadness, loss of interest, and worthlessness on four-point Likert scales (0 = not at all or less 
than one day a week, 1 = one or two days last week, 2 = three to four days last week, 3 = 
five or more days last week), resulting in a total score between 0 and 60. This widely used 
scale is considered an accurate and valid measure of depression in the general population 
(Dam, & Earleywine, 2011, p. 128). In the present study the continuous CES-D score was 
included as the moderator in the outcome analyses (Royston, Altman, & Sauerbrei, 2006). 
  Additionally, to allow for inspection of the raw means, we divided participants in to 
high versus low depressed groups. To this end, we used the validated cut-off score of 16 or 
higher to identify the number of participants experiencing significant depressive symptoms. 
The scale had high internal consistency (α = .89), which is consistent with the original study 
by Dam and Earleywine (2011) (α = .92 and α = .93).
  Mood. Mood was assessed at baseline (t0), after stress induction (t1), and after 
the environmental videos (t2) using Zuckerman’s Inventory of Personal Reactions Scale 
(ZIPERS). This twelve-item self-report measure can assess two subscales: “positive affect” 
and “negative affect” (Valtchanov, Barton, & Ellard, 2010). An example of an item is “I feel 
elated or pleased”, with answer categories ranging from 1 “not at all” to 5 “very much”. The 
internal reliability for the items measuring positive affect and negative affect was moderate 
to good, with a Cronbach’s α across the three measurement times that ranged from .62 to 
.76 (for positive affect) and .69 to .86 (for negative affect) respectively, which is somewhat 
lower compared with the study by Valtchanov (2010); α = .81 and α = .88. 
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  Self-reported stress. Experienced stress was assessed at baseline (t0), after 
stress induction (t1), and after the environmental videos (t2) using the shortened version of 
the Profile of Mood States (POMS-SF) – tension-anxiety subscale, which consisted of six 
items (Dilorenzo et al., 1999; Shacham, 1983). An example of an item is “I feel tense”, with 
answer categories ranging from 0 “not at all” to 5 “very much”. Shacham (1983) reported 
a high internal consistency for this subscale (α = .80) and high correlation with the original 
version (r = .95). In the present study, the internal consistency of the scale was also high: 
Cronbach’s α’s ranged from .87 to .92 across the three measurement times.
  Randomization and Manipulation Check Measures. Two prior meta-analyses 
have shown that individuals who are more connected to nature have greater eudaimonic 
and hedonic well-being (Capaldi et al., 2014; Pritchard et al., 2020). To ensure the 
observed effects on mood and stress could not be explained by the individual participants’ 
connectedness to nature, connectedness to nature was included as a randomization 
check. Participants were asked six questions about their Nature Relatedness (NR-6) to 
assess successful randomization on a trait level of connectedness to nature (Nisbet, & 
Zelenski, 2013). An example of an item is ‘I feel very connected to all living things on earth’; 
answers are rated on a 5-point scale, ranging from 1 “strongly disagree” to 5 “strongly 
agree” (Nisbet, & Zelenski, 2013). To keep participants from guessing the true purpose of 
the study, the NR-6 was administered at the end of the questionnaire, instead of at the start 
with the other trait level measures. The reliability of the NR-6 in this study was high, with a 
Cronbach’s α of .87, which corresponds to the α value of .86 in the original study (Nisbet, 
& Zelenski, 2013).
  As a manipulation check for the stress induction, participants rated how stressful, 
upsetting, uneventful, and funny the stressor video was on a 0-100 slider. As a manipulation 
check for the environmental videos, participants rated how relaxing, boring, tiring, and 
beautiful they perceived the environmental video to be. We expected that participants would 
rate the nature video as more relaxing and more beautiful compared to the built video 
and that the videos would not differ on either the boring or tiring ratings. In addition, the 
validated Perceived Restorativeness Scale (PRS) was included as a manipulation check 
for the environmental induction (Hartig, Korpela, Evans, & Gärling, 1997). We expected 
that the nature video would be perceived as more restorative compared to the built video. 
Following Tanja-Dijkstra et al. (2018), the PRS comprised 8 items. An example of an item 
is “It is a place to get away from it all”. Answer categories range from 1 “strongly disagree” 
to 5 “strongly agree”. The reliability of the PRS in this study was sufficient, as shown by 
a Cronbach’s α of .79, which is consistent with the .80 of the original study (Hartig et al., 
1997). 
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Stimuli
  Stressor. Stress was induced by playing consecutive video fragments showing 
(mostly) real-life industrial workplace accidents, for 10 minutes. This video was designed to 
mimic the video used in the key study by Ulrich et al. (1991). The audio was stripped from 
the video fragments and replaced with ominous music. Please see the Appendix for a link 
to this stressor video. 
 Environmental videos. In both studies, the same two environmental videos, each 
four minutes in length, were used as the experimental manipulation for looking at nature or 
built surroundings. These videos were chosen for their ecological validity, depicting either 
quiet and attractive natural surroundings or attractive built surroundings with some traffic 
and people passing by. Participants were randomly assigned to either the nature video 
condition or the built video condition. In the nature video, participants watched a walk on 
a paved road through a forest of the “Nationaal Park de Hoge Veluwe” in summer. Visually 
it consisted of trees, bushes, and the road. The soundscape comprised of the sounds of 
that forest, like birds chirping. In the built video, participants watched a walk through the 
city of The Hague in summer. The visuals still contained some green elements like trees 
and flowerbeds, but were predominantly comprised of streets, buildings and vehicles, and 
occasionally other people. The corresponding soundscape comprised of urban sounds, 
mainly of traffic. Illustrative stills from both videos are shown in Figure 2.1. The videos were 
played on participants’ computer screens on full screen mode with 1440x1080 resolution. 

Figure 2.1. Screenshots of the two environmental conditions, built (left) and nature (right).

Procedure 
  Students signed up either by emailing the researcher or through an online student 
participant portal. Participants were welcomed to the lab by the experimenter, who 
introduced the study with an information letter, which stated that participants would be 
asked to rate two videos and answer some questions about their personality. Following 
ethical guidelines, participants were informed, both in writing and verbally, about the first film 
clip containing disturbing images of industrial working accidents. Subsequently, participants 
gave their informed consent and started the questionnaire in their own individual cubicles. 
The questionnaire was administered using Qualtricsxm, an online survey tool, and was 
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presented in the order shown in Figure 2.2. On completion of the study participants were 
debriefed and compensated with either 46 research credits or € 7,50. The total duration of 
the study was approximately 45 minutes. 

Figure 2.2. Schematic overview of the procedure.

Statistical analysis
We used regression analyses to test our theoretical predictions. Following guidelines for 
regression analyses (Field, 2009), all predictor variables were centered and the interaction 
terms between the centered depression score and each specific outcome (stress, negative 
affect, and positive affect) were computed. The assumptions of homoscedasticity and 
independence (vs. multicollinearity) for the regression analyses were met. The assumption 
of normality was violated; however, correcting for this violation of normality in regression 
analysis is not recommended, because correction tends to enlarge bias rather than reduce 
it (Schmidt, & Finan, 2018). As such, non-parametric tests were used to analyse the 
randomization variables and manipulation checks. 
  The hierarchical regression analyses included the respective outcome measures 
(experienced stress, negative affect, and positive affect) after the environmental video 
(t2) as the dependent variable. All variables were centered. Condition was entered as the 
independent variable. In the next block, the pre-environmental video (t1) measurements 
were added to correct for differences in stress and mood levels prior to watching the 
environmental video. Subsequently, the CES-D sum score was added, and finally the 
interaction term between condition and CES-D scores was added. Given the relatively 
modest sample size of Study 1, we used an alpha of .10 as the threshold for determining 
statistical significance. 
  For Study 1, one outlier (> 3 SD) was found for both the experienced stress and 
negative affect outcome measures. Analysis with and without this outlier did not result 
in differences in the significance of the effects. We therefore retained the outliers in the 
analyses. 

10 min 4 min
Randomization

Welcome 
and informed consent 

CES-D
ZIPERS baseline (t0)
POMS baseline (t0)

ZIPERS (t1)
POMS (t1) 

Environmental videos 
(nature vs. built) 

Debriefing and 
goodbye 

ZIPERS (t2)
POMS (t2) 

Additional measures and 
demographics

Stressor video

Start End
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Results

Randomization and Manipulation Checks 
  To assess whether the randomization over the two conditions resulted in 
comparable groups, non-parametric tests were computed for the following variables: sex, 
age, depressive symptoms, nature relatedness (NR-6), baseline stress, baseline negative 
affect, and baseline positive affect. No significant differences were found, indicating that 
random assignment had been successful. For an overview of the descriptive and test 
statistics for the randomization checks, please see Table A1 in the Appendix. 
  In addition to the randomization check, the post-stressor measurements (t1) of 
experienced stress and mood were compared to the baseline measurements (t0) to check 
whether the stress manipulation had been successful. Non-parametric related samples 
tests were computed to test whether there was a significant difference in stress and mood 
post-stressor compared to baseline. Significant differences were found, indicating that the 
stress induction had been successful: Higher stress Wilcoxon W (53) = 1084.00, p = <.001, 
Cohen’s d = NaN, higher negative affect Wilcoxon W (53) = 1360.00, p = <.001, Cohen’s 
d = NaN, and lower positive affect Wilcoxon W (53) = 17.50, p = <.001, Cohen’s d = NaN. 
For an overview of the descriptive statistics for the manipulation checks, please see Table 
A1/A3 in the Appendix. Moreover, in line with these non-parametric tests indicative of a 
successful stress induction, participants rated the video on a 0% – 100% slider as stressful 
(M = 64.94, SD = 30.46) and upsetting (M = 75.75, SD = 28.03). They did not rate the video 
as uneventful (M = 23.82, SD = 28.85) or funny (M = 5.13, SD = 12.13) 
  Finally, the ratings of the environmental videos and their perceived restorativeness 
(PRS) were analysed as a manipulation check to determine whether they differed on 
intended aspects (relaxing, beautiful, restorativeness) and were similar on unintended 
aspects (boring, tiring). Non-parametric independent samples tests revealed that the nature 
video was perceived as more restorative, relaxing and beautiful compared to the built video. 
Restorative: Mann-Whitney U (53) = 588.50, p < .001, Cohen’s d = 1.43; relaxing: Mann-
Whitney U (53) = 532.00, p = .001, Cohen’s d = 0.99; beautiful: Mann-Whitney U (53) = 
507.50, p = .001, Cohen’s d = 0.83. No significant differences were found regarding how 
boring and tiring the videos were rated: Boring Mann-Whitney U (53) = 307.00, p = .43, 
Cohen’s d = 0.22; tiring Mann-Whitney U (53) = 258.50, p = .21, Cohen’s d = 0.46. These 
significant differences indicate that the video manipulation was successful and therefore 
support the choice of these videos as stimulus material.
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Experienced Stress and Depressive Symptoms 
  A significant main effect was found for the regression analysis that was conducted 
to predict experienced stress after the environmental videos2 β = -0.30, SE = 0.14, t (53) = 
-2.13, p = .04, 95% CI [-0.58;-0.02]. This regression analysis included condition, depressive 
symptoms, and the interaction between these variables as predictors, while controlling for 
pre-video (t1) stress levels (please see Table A2 in the Appendix). This indicates that 
participants experienced less stress after watching the video of a walk through nature 
compared to the participants who watched the video of a walk in built surroundings. An 
interaction effect between condition and depressive symptoms was found to be significant 
at an α level of .10: β = -0.03, SE = 0.02, t (53) = -1.77, p = .08, 95% CI [-0.07;-0.004]. As 
can be seen in Figure 2.3, when participants reported low depressive symptoms (section to 
the left of the clinical cut-off score of CES-D = 16), there is almost no difference between the 
nature and the built condition on experienced stress after viewing the environmental videos. 
However, when depressive symptoms are higher (section to the right of the clinical cut-off 
score of CES-D = 16), the experienced stress levels after watching the environmental video 
decrease for the participants in the nature condition, but do not do so for the participants in 
the built condition. 

Figure 2.3. Plotted regression model for Study 1 of experienced stress, corrected for the 
post-stressor (t1) stress level. The vertical line is the clinical cut-off score for depressive 
symptoms, i.e. CES-D = 16).

2* The results of the regression analysis remained substantively the same when we excluded one outlier: 

main effect, β = -0.30, SE = 0.14, t (52) = -2.05, p = .046, 95% CI [-0.59;-0.01], interaction effect, β = -0.03, 

SE = 0.02, t (52) = -2.13, p = .085, 95% CI [-0.07;--0.004].
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Mood and Depressive Symptoms
  A regression analysis was computed to predict negative affect after the environmental 
videos based on condition, depressive symptoms, and the interaction between these 
predictors, while controlling for pre-video (t1) negative affect (please see Table A2 in the 
Appendix for a detailed overview of the hierarchical regression). There was no main effect 
of condition, β = -0.10, SE = 0.10, t (53) = -0.96, p = .34, 95% CI [-0.30;0.11], and no 
interaction effect: β = -0.01 SE = 0.01, t (53) = -1.10, p = .28, 95% CI [-0.04;0.01]. 
  Next, a regression analysis was conducted to predict positive affect after the 
environmental videos based on condition, depressive symptoms, and the interaction 
between these predictors, while controlling for pre-video (t1) positive affect (please see Table 
A2 in the Appendix). This analysis yielded no main effect of condition, β = 0.22, SE = 0.19, t 
(53) = 1.16, p = .25, 95% CI [-0.16;0.61], and no interaction effect: β = 0.02 SE = 0.02, t (53) 
= 0.65, p = .52, 95% CI [-0.03;0.06]. 
  Table 2.1 displays the main results for all three regression analyses and Table A2 in 
the Appendix a more detailed overview. Although not significant, positive affect was slightly 
higher in the nature condition than in the built condition (see Table A3 in the Appendix).

Table 2.1. 
Results of Study 1 regression models testing the interaction between environmental condition and the 
centered possible moderator - depressive symptoms (CES-D), on the outcome measures. 

95 % confidence interval

Step and predictor β SE t p Lower Bound Upper Bound

Study 1
Experienced stress (R2 = .56)

Constant 0.29 0.12 2.46 .02 0.05 0.52

Condition -0.30 0.14 -2.13 .04 -0.58 -0.02

Stress post stressor (centered) 0.50 0.08 6.70 <.001 0.35 0.67

CES-D score (centered) 0.01 0.01 0.77 .45 -0.01 0.03

Condition x centered CES-D -0.03 0.02 -1.77 .08 -0.07 0.004

Negative affect (R2 = .46)

Constant 1.01 0.09 11.22 <.001 0.83 1.19

Condition -0.10 0.10 -0.96 .34 -0.30 0.11

NA post stressor (centered) 0.37 0.06 5.74 <.001 0.24 0.50

CES-D score (centered) 0.01 0.01 0.91 .37 -0.01 0.02

Condition x centered CES-D -0.01 0.01 -1.10 .28 -0.04 0.01

Positive affect (R2 = .30)

Constant 3.23 0.20 15.84 <.001 2.82 3.64

Condition 0.22 0.20 1.16 .25 -0.16 0.61

PA post stressor (centered) 0.63 0.14 4.42 <.001 0.34 0.92

CES-D score (centered) 0.01 0.01 0.44 .66 -0.02 0.03

Condition x Centered CES-D 0.02 0.02 0.65 .52 -0.03 0.06
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Discussion
  In Study 1, our predictions were partly supported. As expected, participants 
experienced less stress (Hypothesis 1) after watching the nature video compared to the 
built environment video. This effect was stronger for participants with higher scores on 
the depressive symptoms scale (Hypothesis 4B). Unexpectedly, however, no significant 
results were found for negative affect (Hypothesis 2) or positive affect (Hypothesis 3), nor for 
effects of depressive symptoms as a moderator on these outcomes (Hypotheses 5A/B, and 
6A/B). However, Study 1 had a small sample, which affords low statistical power to detect 
significant effects. We designed Study 2 to address this limitation.

2.3 | STUDY 2
  We conducted Study 2 as a close replication of Study 1, but with a larger sample, in a 
different research context, and with a sample that was more representative of the general public.

Methods

Participants
  We conducted an a priori power analysis using G*Power (3.1). The suggested 
sample size was at least 195 participants for a linear multiple regression analysis with four 
predictors (of which 3 tested), a medium effect size (f2 = 0.09) and 95% power (Faul, 
Erdfelder, Lang, & Buchner, 2007). This study therefore included 200 participants; their age 
ranged from 20 to 68 years old (M = 34.94, SD = 11.67), and 45.50 % of the participants 
were female (n = 91). Most participants were Caucasian (81.50%, n = 163), followed by 
African American (9.50%, n = 19), Hispanic (4.50%, n = 9), Asian (4.00%, n = 8), and 
other (0.50%, n = 1; the participant reported “black and white”). Regarding education 
level, most participants reported a 4-year college program (39.00%, n = 78) as the highest 
level of education they had completed, followed by high school (35.00%, n = 70), a 2-year 
community college (18.00%, n = 36), a Master’ s degree (6.00%, n = 12), a professional 
degree (JD, MD; 1.00%, n = 2), and finally a doctoral degree or less than 1 year of high 
school (both 0.50%, n =1). The depressive symptoms score ranged from 0 to 47 (M = 
11.17, SD = 1.11), and 26.50% (n = 53) of the participants had a clinically relevant number of 
depressive symptoms (CES-D =>16). Even though the participants were mostly Caucasian, 
the specific characteristics for age, sex, education level and depressive symptoms are more 
representative of a general public sample compared to those of Study 1. 
  Participants were recruited from the United States adult population using Amazon’s 
Mechanical Turk (MTurk). MTurk is an online micro-task platform, which is increasingly used 
for data collection in the social and behavioral sciences (Buhrmester, Kwang, & Gosling, 
2011). Data collected via the MTurk portal has been found to be as reliable as data collection 
through the use of more mainstream methods, provided that experimenters use cautionary 
methods to identify inattentive responders (Buhrmester, Kwang, & Gosling, 2011; Fleischer, 
Mead, & Huang, 2015). Examples of such methods are approval rates (=> 95%) and 
attention checks; both were used in this study. There were no further inclusion or exclusion 
criteria. Participants received 3 US$ as compensation. 
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  Four participants were excluded before analysing the outcome measures, because 
they had indicated that they had not watched the videos in their entirety. This resulted in a 
sample of n = 196 for the final analyses, of which n = 97 were in the nature video group and 
n = 99 were in the built video group. 

Measures
  The measures were mostly similar to those in Study 1, with the exception that 
Study 2 did not include a measure for perceived restorativeness, or a rating of how beautiful 
the videos were. However, the videos were the same as those used in Study 1. We therefore 
assumed that perceived restorativeness and beauty would be similar for Study 2. 
  The CES-D scale in this study had a good consistency (Cronbach’s α = .95), which 
is consistent with the original study by Dam and Earleywine (2011). The internal reliabilities 
for the ZIPERS items measuring positive affect and negative affect were also sufficient, 
with Cronbach’s α across the three measurement times between .73 and .87 (for positive 
affect) and between .82 and .85 (for negative affect) respectively, which is consistent with 
the study by Valtchanov (2010). The internal consistencies of the tension-anxiety subscale 
of the POMS were high: Cronbach’s α varied between 0.95 and 0.96 across the three 
measurement times, slightly higher than in the original study (Shacham, 1983). Finally, 
reliability of the NR-6 in the present study was high, with a Cronbach’s α of .87, which is in 
line with the original study (Nisbet, & Zelenski, 2013). 

Stimuli 
  Stressor. Stress was induced with a different video than in Study 1 to increase 
generalizability and to inform us about which stressor video to choose for future projects, 
especially regarding the ratings of how stressful and upsetting participants experienced 
the different videos. The stressor video in Study 2 was a 10-minute video of reconstructed 
workplace accidents to mimic the video used in the key study by Ulrich (et al., 1991). The 
video was created by “TomoNews US”, an animated news company, and consisted of several 
reconstructed animated versions of news items about accidents at work resulting in severe 
injuries or even death. The original video was shortened by removing some of the accidents, 
resulting in a total of ten news items. Please see the Appendix for a link to this stressor video. 

Procedure
  Participants registered for the study through the Amazon MTurk portal, where the 
study was described as “What do you think of these videos?”. After registration they were 
redirected to a Qualtricsxm online survey webpage. Similar to Study 1, participants were 
informed they had to watch two video clips, to answer questions about topics such as their 
personality, and to rate the videos. Following ethical guidelines, participants were informed 
at this point that the first film clip contained disturbing images of workplace accidents. After 
providing informed consent, participants started the study. The order of the questionnaires 
was similar to that used in Study 1, as depicted in Figure 2.2. Randomization was conducted 
by the survey program. Upon completion, participants were compensated with 3 US dollars 
by Amazon MTurk.
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Statistical Analysis 
  Statistical analysis was identical to Study 1. Just as in Study 1, the assumptions 
for regression analysis were met with the exception of the assumption of normality. We 
dealt with this violation as in Study 1. For Study 2, five outliers (>3 SD) were found for 
experienced stress and eleven for negative affect. Analysis with and without these outliers 
did not result in differences in the significance of the effects. We therefore retained the 
outliers in the analyses. 

Results

Randomization and Manipulation Checks 
 To assess whether the randomization had resulted in comparable groups, non-
parametric tests were computed for participant sex, age, depressive symptoms, nature 
relatedness (NR-6), baseline stress, baseline negative affect, and baseline positive affect. No 
significant differences were found, indicating that random assignment had been successful. 
An overview of descriptive and test statistics for these randomization checks can be found 
in Table A1 in the Appendix. 
  The post-stressor (t1) measurements of experienced stress and mood were 
compared to the baseline measurements (t0) in order to see if the stress manipulation had 
been successful. Non-parametric related samples tests were computed to test whether 
there was a significant difference in stress and mood post-stressor compared to baseline. 
Significant differences were found, indicating that the stress induction had been successful: 
Higher stress Wilcoxon W (196) = 11035.00, p = <.001, Cohen’s d = 1.35; higher negative 
affect Wilcoxon W (196) = 12435.00, p = <.001, Cohen’s d = 1.15; and lower positive affect 
Wilcoxon W (196) = 1123.50, p = <.001, Cohen’s d = 1.62. An overview of descriptive 
statistics for these manipulation checks can be found in Table A1/A3 in the Appendix. 
Moreover, in line with these non-parametric tests indicative of a successful stress induction, 
participants rated the video on a 0% – 100% slider as moderately stressful (M = 53.80, SD 
= 35.03) and moderately upsetting (M = 59.84, SD = 34.16). They did not rate the video as 
uneventful (M = 35.01, SD = 35.23) or funny (M = 5.70, SD = 14.13). 
  Finally, ratings of the environmental videos were analysed as a manipulation check 
to see whether they differed on intended aspects (relaxing) and were similar on unintended 
aspects (boring, tiring). Non-parametric independent samples tests revealed that the 
nature video was perceived as more relaxing compared to the built video. Relaxing: Mann-
Whitney U (196) = 6095.00, p = .001, Cohen’s d = 0.48. No significant differences were 
found regarding how boring and tiring the videos were rated. Boring: Mann-Whitney U 
(196) = 4383.50, p = .29, Cohen’s d = 0.15; tiring: Mann-Whitney U (196) = 4221.50, p = 
.14, Cohen’s d = 0.21. These significant differences indicate that our environmental video 
manipulation was successful.
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Experienced Stress and Depressive Symptoms
  A regression analysis conducted to predict experienced stress after the 
environmental videos included condition, depressive symptoms, and the interaction 
between these variables as predictors, while controlling for pre-video (t1) stress levels (see 
Table A4 in the Appendix for a more detailed overview of the hierarchical regression). As in 
Study 1, a significant main effect was found3, β = -0.23, SE = 0.09, t (196) = -2.57, p = .01, 
95% CI [-0.40;-0.05]. This main effect means that participants experienced less stress after 
watching the video of a walk in nature compared to the participants who watched the video 
of a walk in built surroundings. Moreover, a significant interaction effect between condition 
and depressive symptoms was found, β = -0.02, SE = 0.01, t (196) = -3.17, p = .002, 95% 
CI [-0.04;-0.01]: Figure 2.4a displays the plotted regression model, which shows that when 
participants reported low depressive symptoms (section to the left of the clinical cut-off 
score of CES-D = 16), there is almost no difference in experienced stress between the 
nature and the built conditions after watching the environmental videos. However, when 
depressive symptoms are higher (section to the right of the clinical cut-off score of CES-D 
= 16), post-viewing stress levels increase for the participants in the built condition, but not 
for the participants in the nature condition. 

Mood and Depressive Symptoms
  The regression analysis that was conducted to predict negative affect after the 
environmental videos yielded no main effect of condition4, β = -0.09, SE = 0.05, t (196) = 
-1.60, p = .11, 95% CI [-0.19;0.02]. This regression analysis included condition, depressive 
symptoms, and the interaction between these variables as predictors, while controlling for 
pre-environmental video (t1) stress levels. There were no significant differences in experienced 
negative affect between participants in the nature condition compared to the built condition. 
However, the regression analysis did reveal a significant interaction between condition and 
depressive symptoms: β = -0.01 SE = 0.01, t (196) = -2.47, p = .02, 95% CI [-0.02;-0.002]. 
As can be seen in Figure 2.4b, in line with the results for experienced stress, reported 
negative affect after watching the videos (nature vs. built) increased with depressive 
symptoms for the participants in the built group, whereas negative affect remained more 
stable for the participants in the nature group. 
  The regression analysis to predict positive affect after the environmental videos 
yielded no main effect of condition, β = 0.18, SE = 0.12, t (196) = 1.53, p = .13, 95% CI 
[-0.05;0.40] and no interaction effect, β = 0.01 SE = 0.01, t (196) = 1.09, p = .28, 95% CI 
[-0.01;0.03]. Thus, experienced positive affect levels did not differ between the natural and 
built conditions, and this effect did not differ for increasing depressive symptoms. Table 
2.2 displays the relevant test statistics and Table A4 in the Appendix provides details for all 
regression models in hierarchical order. 

3* The results of the regression analysis remained substantively the same when we excluded five outliers: 

main effect, β = -0.20, SE = 0.09, t (191) = -2.47, p = .02, 95% CI [-0.40;-0.01], interaction effect, β = -0.02, 

SE = 0.01, t (191) = -2.95, p = .004, 95% CI [-0.04;-0.01].

4* The results of the regression analysis remained substantively the same when we excluded eleven outliers: 

main effect, β = -0.08, SE = 0.05, t (185) = -1.57, p = .12, 95% CI [-0.19;0.02], interaction effect, β = -0.01, 

SE = 0.01, t (185) = -3.11, p = .002, 95% CI [-0.02;-0.01]
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Figure 2.4. Plotted regression models for Study 2 of experienced stress (a) and negative 
affect (b), corrected for the post-stressor (t1) stress and negative affect levels. The vertical 
line is the clinical cut-off score for depressive symptoms, i.e. CES-D = 16.

Experienced Stress and Depressive Symptoms
  A regression analysis conducted to predict experienced stress after the 
environmental videos included condition, depressive symptoms, and the interaction 
between these variables as predictors, while controlling for pre-video (t1) stress levels (see 
Table A4 in the Appendix for a more detailed overview of the hierarchical regression). As in 
Study 1, a significant main effect was found3, β = -0.23, SE = 0.09, t (196) = -2.57, p = .01, 
95% CI [-0.40;-0.05]. This main effect means that participants experienced less stress after 
watching the video of a walk in nature compared to the participants who watched the video 
of a walk in built surroundings. Moreover, a significant interaction effect between condition 
and depressive symptoms was found, β = -0.02, SE = 0.01, t (196) = -3.17, p = .002, 95% 
CI [-0.04;-0.01]: Figure 2.4a displays the plotted regression model, which shows that when 
participants reported low depressive symptoms (section to the left of the clinical cut-off 
score of CES-D = 16), there is almost no difference in experienced stress between the 
nature and the built conditions after watching the environmental videos. However, when 
depressive symptoms are higher (section to the right of the clinical cut-off score of CES-D 
= 16), post-viewing stress levels increase for the participants in the built condition, but not 
for the participants in the nature condition. 

Mood and Depressive Symptoms
  The regression analysis that was conducted to predict negative affect after the 
environmental videos yielded no main effect of condition4, β = -0.09, SE = 0.05, t (196) = 
-1.60, p = .11, 95% CI [-0.19;0.02]. This regression analysis included condition, depressive 
symptoms, and the interaction between these variables as predictors, while controlling for 
pre-environmental video (t1) stress levels. There were no significant differences in experienced 
negative affect between participants in the nature condition compared to the built condition. 
However, the regression analysis did reveal a significant interaction between condition and 
depressive symptoms: β = -0.01 SE = 0.01, t (196) = -2.47, p = .02, 95% CI [-0.02;-0.002]. 
As can be seen in Figure 2.4b, in line with the results for experienced stress, reported 
negative affect after watching the videos (nature vs. built) increased with depressive 
symptoms for the participants in the built group, whereas negative affect remained more 
stable for the participants in the nature group. 
  The regression analysis to predict positive affect after the environmental videos 
yielded no main effect of condition, β = 0.18, SE = 0.12, t (196) = 1.53, p = .13, 95% CI 
[-0.05;0.40] and no interaction effect, β = 0.01 SE = 0.01, t (196) = 1.09, p = .28, 95% CI 
[-0.01;0.03]. Thus, experienced positive affect levels did not differ between the natural and 
built conditions, and this effect did not differ for increasing depressive symptoms. Table 
2.2 displays the relevant test statistics and Table A4 in the Appendix provides details for all 
regression models in hierarchical order. 

3* The results of the regression analysis remained substantively the same when we excluded five outliers: 

main effect, β = -0.20, SE = 0.09, t (191) = -2.47, p = .02, 95% CI [-0.40;-0.01], interaction effect, β = -0.02, 

SE = 0.01, t (191) = -2.95, p = .004, 95% CI [-0.04;-0.01].

4* The results of the regression analysis remained substantively the same when we excluded eleven outliers: 

main effect, β = -0.08, SE = 0.05, t (185) = -1.57, p = .12, 95% CI [-0.19;0.02], interaction effect, β = -0.01, 

SE = 0.01, t (185) = -3.11, p = .002, 95% CI [-0.02;-0.01]
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Table 2.2. 
Results of Study 2 regression models testing the interaction between environmental condition and the 
centered possible moderator - depressive symptoms (CES-D), on the outcome measures.

95 % confidence interval

Step and predictor β SE t p Lower Bound Upper Bound

Study 2
Experienced stress (R2 = .36)

Constant 0.38 0.07 5.31 <.001 0.24 0.52

Condition -0.23 0.09 -2.57 .01 -0.40 -0.05

Stress post stressor (centered) 0.26 0.04 5.81 <.001 0.17 0.34

CES-D score (centered) 0.04 0.01 6.03 <.001 0.02 0.05

Condition x centered CES-D ** -0.02 0.01 -3.17 .002 -0.04 -0.01

Negative affect (R2 = .36)

Constant 1.15 0.04 26.57 <.001 1.07 1.24

Condition -0.09 0.05 -1.60 .11 -0.19 0.02

NA post stressor (centered) 0.26 0.04 6.70 <.001 0.18 0.33

CES-D score (centered) 0.02 0.003 5.48 <.001 0.01 0.03

Condition x centered CES-D * -0.01 0.01 -2.47 .02 -0.02 -0.002

Positive affect (R2 = .39)

Constant 3.08 0.09 33.27 <.001 2.90 3.27

Condition 0.18 0.12 1.53 .13 -0.05 0.40

PA post stressor (centered) 0.79 0.08 9.80 <.001 0.63 0.95

CES-D score (centered) -0.02 0.01 -3.07 .002 -0.04 -0.01

Condition x Centered CES-D 0.01 0.01 1.09 .28 -0.01 0.03

Note. * p < .05. ** p < .01, 

2.4 | GENERAL DISCUSSION
  In two experiments, we examined whether viewing a nature (vs. built) video reduced 
stress and improved mood, and whether these effects were moderated by depressive 
symptoms. We found partial support for our predictions. Considering experienced stress, 
both Study 1 and Study 2 showed that participants who watched the nature video 
indeed experienced less stress compared to the participants who watched the built video 
(Hypothesis 1). Considering mood, neither Study 1 nor Study 2 revealed less negative 
affect (Hypothesis 2) or higher positive affect (Hypothesis 3) after watching the nature video 
compared to the built video. Our findings support previous research and theorizing that 
have found robust benefits of viewing nature for self-reported stress (Kondo, Jacoby, & 
South, 2018; McMahan, & Estes, 2015). At the same time, our findings suggest that the 
benefits of viewing nature may be less pronounced for mood than for self-reported stress. 
  Considering the moderating role of depressive symptoms for experienced stress, 
we distinguished two competing theoretical models of depressive blunting (Hypothesis 
4A) versus depressive sensitization (Hypothesis 4B). Consistent with the depressive 
sensitization model, the results of Studies 1 and 2 showed that the stress-reducing effects 
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of viewing nature were stronger when depressive symptoms increased. The pattern of 
observed moderation effects differed somewhat between Studies 1 and 2. In Study 1, 
experienced stress decreased in the nature condition as depressive symptoms increased, 
while there was no difference in experienced stress when depressive symptoms increased 
for participants in the built condition. In Study 2, experienced stress increased in the built 
condition as depressive symptoms increased, while experienced stress did not rise when 
depressive symptoms increased for the participants in the nature condition. 
  Considering the moderating role of depressive symptoms for positive and negative 
mood, we again distinguished between the depressive blunting model (Hypotheses 5A 
and 6A) and depressive sensitization (Hypotheses 5B and 6B). Here, the results differed 
between Studies 1 and 2 and for positive and negative mood. Study 1 found no moderation 
by depressive symptoms, but Study 2 showed that the negative mood-enhancing effects 
of looking at nature were stronger when depressive symptoms were higher. Thus, negative 
mood offered some support for the depressive sensitization model. By contrast, the results 
for positive mood (Hypotheses 6A/B) yielded no moderation effects of depressive symptoms 
in Study 1 nor Study 2. Taken together, these results indicate that people with more (rather 
than fewer) depressive symptoms display greater restorative effects of viewing natural 
environments on stress reduction, and, to a lesser extent, on relief from negative affect. 
Thus, our findings are consistent with depressive sensitization to the restorative effects of 
viewing nature. According to the depressive sensitization model, people with depressive 
symptoms, because of their greater need for restoration, are sensitized to the restorative 
qualities of nature images (Beute, & de Kort, 2018; Roe, & Aspinall, 2001; Van den Berg, 
Hartig, & Staats, 2007). Prior support for depressive sensitization to nature’s restorative 
effects was found for actual exposure to nature for patients with clinical depression (Berman 
et al., 2012), and for general mood in everyday life ((Beute, & de Kort, 2018). The present 
findings adds to this work that sub-clinically depressed people may already be sensitized to 
restorative effects of merely viewing nature. 
   The present findings seem to contradict the depressive blunting hypothesis, given 
that the stress-reducing and mood-enhancing benefits of viewing nature were experienced 
even when the reported level of depressive symptoms increased. However, two caveats 
should be mentioned here. A first caveat is that the present samples were not selected on 
the basis of a clinical diagnosis of depression. Participants of the present studies thus may 
not have suffered from sufficiently severe anhedonia to display depressive blunting. Still, 
several trials have found restorative effects of being treated in nature for patients diagnosed 
with clinical depression (Gonzalez, Hartig, Patil, Martinsen, & Kirkevold, 2011; Kim, Lim, 
Chung, & Woo, 2009; Korpela, Stengård, & Jussila, 2016), which indicates that even 
participants who suffer from severe anhedonia are not prevented from experiencing the 
restorative effects of being in nature (Berman et al., 2012). The latter findings suggest that 
the effects of viewing nature may also be generalizable to populations suffering from clinical 
depression, but this remains to be established in future research.
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  A second caveat is that the present studies found no effects of viewing nature and 
depressive symptoms on positive affect. This seems puzzling, because previous research 
has consistently found increased positive affect from viewing nature (Berman et al., 2012; 
McMahan, & Estes, 2015). Moreover, according to Stress Reduction Theory (SRT), viewing 
nature reduces stress by triggering a positive affective response (Ulrich et al., 1991). A 
possible explanation is that the mood measure in the present studies (i.e., the ZIPERS) 
had some low reliability at some timepoints in Study 1, even though the mood measure 
did have sufficient reliability in Study 2. Another limitation of our mood measure is that 
it did not distinguish between high arousal positive emotions (e.g., joy, elation) and low 
arousal positive emotions (e.g., connection, contentment) (de Kort, Meijnders, Sponselee, & 
Ijsselsteijn, 2006; Richardson et al., 2016; White et al., 2010). Prior work suggests that low 
arousal positive emotions might be more relevant when studying stress recovery, whereas 
high arousal positive emotions might be more relevant in mood enhancement studies where 
there is no induction of stress or other sort of depletion (Hartig, & Staats, 2006; Richardson 
et al., 2016). Thus, the omission of low arousal positive emotions in our mood measure 
could explain the lack of significant results for positive affect. Future research is needed to 
examine whether distinguishing between low arousal and high arousal positive affect helps 
to clarify the effects of restorative environments (de Kort et al., 2006; Richardson, et al., 
2016; White et al., 2010). 

Theoretical and Practical Implications 
  At a theoretical level, the present findings are in line with a transactional perspective 
on human-environment interactions (Moser & Uzzell, 2003). Traditionally, environmental 
psychologists have assumed that environments elicit a uniform response from different 
individuals. The transactional perspective suggests that people’s responses to their 
environment are more complex than traditional theories have assumed. How people 
respond to their environment depends not only on characteristics of the environment, but 
also on characteristics of the individual person. Responses to the environment are thus not 
fixed across individuals, but rather arise from the interaction between the individual and her 
environment. This finely tuned interaction may ensure that people derive optimal benefits 
from navigating their environment. 
  Applied to restorative effects, the transactional perspective suggests that viewing 
nature (versus a built setting) does not elicit the same kind of restorative response across 
different persons. Instead, the extent to which viewing nature leads to restoration depends 
on characteristics of the individual person. Our results seem to indicate that, when people 
are in a more (rather than less) depressed state, this may sensitize a person to the restorative 
qualities of viewing nature, presumably by heightening the person’s need for restoration. 
The restorative effects of viewing nature may thus be enhanced among people who are 
specifically sensitized to nature’s restorative qualities by their emotional needs. 
  The transactional perspective could have important clinical implications, by 
suggesting that populations who are more (rather than less) vulnerable to depression may 
derive especially significant benefits from looking at nature. Incorporating photographs or 
videos of nature as a background in clinical settings that may be experienced as stressful, 
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such as waiting rooms or therapists’ offices, could reduce stress for people suffering from 
depression. Therapists might even use elements of nature in psychotherapy, or change 
the setting from therapy indoors to therapy outdoors in nature (Cooley, Jones, Kurtz, & 
Robertson, 2020). Future research could focus on the effects of incorporating nature images 
and of actively using natural elements in therapy to determine whether these elements 
increase therapeutic effectiveness. 
  The transactional perspective may also have implications for the prevention of 
depression by ameliorating the societal burden of experienced stress and negative affect. 
Populations and situations that are associated with a vulnerability to depression could be 
a special focus of greening interventions. Depression is especially prevalent in the more 
urbanized areas of western society (Gruebner et al., 2017; Peen, Schoevers, Beekman, & 
Dekker, 2010). The latter pattern has been taken by some researchers as evidence that city 
residents suffer from “nature deficit disorder” (Kuo, 2013). To ameliorate this lack of contact 
with nature, urban design could increase the number of or access to green spaces (Alcock, 
White, Wheeler, Fleming, & Depledge, 2014; Peschardt, Schipperijn, & Stigsdotter, 2012). 
For example, offices can be greened to mitigate workplace stress (Sadick, & Kamardeen, 
2020), classrooms could be greened (Van den Bogerd et al., 2020) to combat high levels of 
depression amongst students (Ibrahim et al., 2013), and finally, people could be encouraged 
to have micro breaks with nature videos or even virtual reality to reduce stress and negative 
affect at home (Valtchanov, Barton, & Ellard, 2010). 

Limitations and Future Perspectives
  The present study inevitably has limitations. First, it remains desirable to replicate 
the present findings across different samples. Study 1 was a pilot study with a relatively small 
convenience sample. Study 2 had a larger and more diverse sample, but was conducted on 
MTurk, which is reliable (Buhrmester, Kwang, & Gosling, 2011; Fleischer, Mead, & Huang, 
2015) but less controlled than a traditional laboratory setting, like Study 1. This could have 
resulted in an underestimation of the effects in Study 2, because participants might have 
been more easily distracted and therefore less immersed in the environmental videos (de 
Kort et al., 2006). 
  Second, future studies are needed to corroborate the present findings using 
different stress inductions (see Hartig, 2011; Kondo, Jacoby, & South, 2018). The present 
experiments only used one type of stress induction, a video of workplace accidents. 
Although manipulation checks indicated that the induction was effective in both studies, it 
remains important to examine whether our findings generalize to other types of stressors. For 
instance, stress research has found that social-evaluative threat (e.g., speaking anxiety) are 
especially potent in eliciting stress (Dickerson & Kemeny, 2004). People who have reported 
the greatest increases in self-conscious emotions (e.g., shame) tend to show the greatest 
stress responses to social-evaluative threat (Dickerson, 2008). Self-conscious emotions are 
also implicated in depression (Pyszczynski & Greenberg, 1987). Thus, it would be of great 
interest to examine restorative effects of nature in dealing with social-evaluative threat and 
self-conscious emotion. 
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  Third, there remain some ambiguities regarding our environmental videos. The 
present experiments only used one type of environmental video for each experimental 
condition. This raises the possibility that the effects of our environmental videos were wholly or 
partly driven by some idiosyncratic aspects of the particular videos (Westfall, Judd, & Kenny, 
2015). To overcome this problem, future studies should use different types of environmental 
stimuli, including not only different videos, but also other types of manipulations, such as 
screen savers, wallpapers, or virtual reality (Tanja-Dijkstra et al., 2018). It would also be 
informative to investigate whether the present findings generalize to exposure to actual 
nature. On the basis of prior meta-analytic findings (McMahan, & Estes, 2015), we would 
expect exposure to real natural environments to have larger effects than what was found in 
the present experiments. 
  Fourth and last, more systematic research is needed to delineate which perceptual 
processes endow natural scenery with its restorative qualities. The present environmental 
videos were matched on sound levels, playing speed, and variety in scenery. Thus, we can 
be reasonably sure that the videos did not differ on several trivial low-level characteristics. 
Still, there were inevitably uncontrolled differences between the videos (e.g., the built 
environment video included traffic and people passing by). The latter differences should be 
systematically ruled out by future studies. Moreover, research is needed to identify which 
mechanisms drive restorative effects of viewing nature (see Van den Berg, in press). Some 
research has implicated low-level perceptual processes, such as the prevalence of fractal 
(i.e., self-repeating) structures in nature, which are easy to process, and hence may foster 
restoration (Van den Berg, Joye, & Koole, 2016). Other research has implicated more high-
level cognitive processes, such as cultural meanings and conditioned personal experiences 
(Egner, 2016; Van den Berg, in press). Examining the relative contributions of low-level and 
high-level processes will be a major task for future research.

Concluding Remarks
  The present research adds to growing evidence that viewing nature facilitates 
coping with stress and affect-regulation (Kondo, Jacoby, & South, 2018; McMahan, & 
Estes, 2015; Richardson et al., 2016; Ulrich et al., 1991). Though there is much remaining 
to be discovered, the present study showed that people with an emotional vulnerability 
(i.e. depressive symptoms) can benefit more from viewing nature than people without this 
vulnerability. Viewing nature may thus yield its greatest restorative rewards among people 
who are most in need of restoration. In this way, nature imagery, such as photographs, 
videos, and paintings, may be a vital resource for mental health. 
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Abstract
Viewing nature has restorative qualities that might help people cope with their personal 
struggles. Three lab experiments (N = 506) studied whether environment (nature vs. built) 
influences cognitive coping with psychological distress. Psychological distress was induced 
with an autobiographical recall task about serious regret, whereafter participants were 
randomly assigned to view a nature or built video. Cognitive coping (i) Quantity, (ii) Content, 
and (iii) Quality were hereafter assessed as well as extent and vividness of the regretful 
memory during the video. Results showed a higher cognitive coping Quantity (Study 1 
and 3) and a higher cognitive coping Quality (All studies) for the nature (vs. built) condition. 
Regarding cognitive coping Content, results varied across the studies. Additionally, 
participants reported to have thought about the experienced psychological distress to a 
greater extent while viewing the nature (vs. built) video. Yet they did rate viewing nature as 
more relaxing. We propose a two-step pathway as an underlying mechanism of restoration. 
In the first step the capacity for directed attention replenishes. Secondly, this renewed 
capacity is directed towards internal processes, creating the optimal setting for reflection. 
Hence, viewing nature allows people to truly process whatever is occupying their minds, 
which is ultimately relieving and beneficial for mental health.

3.1 | INTRODUCTION
  When weighed down by personal struggles, we might recognize the longing for 
something to provide a sense of relief and help us cope with the experienced psychological 
distress. Natural environments might provide such a safe haven where we can catch our 
breath and process whatever is occupying our minds. It is well-established that the natural 
environment has restorative effects such as recovery from stress, (Twohig-Bennett, & Jones, 
2018), mood enhancement (McMahan, & Estes, 2015), and replenishment of attention 
(Stevenson, Schilhab, & Bentsen, 2018), that benefit mental health. To exemplify, when asked 
about their experiences with nature, people report, “a feeling of coming closer to themselves, 
to their problems and existential meanings” (Dybvik, Sundsford, Wang, & Nivison, 2018), 
“more space to think about things and to think about them differently” (Olafsdottir, Cloke, 
& Vögele, 2017), and “some kind of thankfulness, thankfulness for all the beauty and for 
being able to experience this” (Sonntag-Öström et al., 2015). These observations, along with 
results of more controlled studies (Kelly et al., 2018; Olafsdottir et al., 2018), suggest that 
exposure to nature might influence coping with psychological distress.
  The present paper investigates whether exposure to nature might influence 
coping with psychological distress. Scientifically, addressing this question is relevant from 
a fundamental perspective because coping may be one of the psychological mechanisms 
underlying the restorative effects of nature. With regard to societal application, it is also 
important to investigate whether nature can influence coping with psychological distress, 
because it can inform, for example, nature therapy practice (Cooley et al., 2020). In what 
follows we will first provide a short overview of how coping is operationalized in this paper. 
Next we discuss whether nature could influence cognitive coping with psychological distress.
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Coping
  Coping can be defined as the behavioural and cognitive strategies that are 
employed to manage psychological distress (Folkman, 2011; Lazarus, 1993). In the present 
paper, we will specifically focus on cognitive strategies, and will consequently use the term 
“cognitive coping” in the following text. Cognitive coping is important as it helps people 
to deal with, work through, and process difficult thoughts and emotions which in the end 
helps to maintain wellbeing and mental health. People can apply different cognitive coping 
strategies (Lin, & Yusoff, 2013). Cognitive coping strategies can be more emotion-focused 
(i.e., focused on regulating negative emotional reactions to a stressor) or more active-
focused, which is also called problem-focused (i.e., focused on eliminating the causes of 
stress) (Lin, & Yusoff, 2013; Turner, Bryant-Waugh, Peveler, & Bucks, 2012). An example 
of cognitive emotion-focused coping is for instance trying not to think about a problem. 
An example of cognitive problem-focused coping is for instance trying to think of possible 
solutions to a problem.
  Some previous research implies that active-focused coping strategies are related to 
a better mental condition (e.g. Higgins, & Endler, 1995), compared to the emotion-focused 
coping styles (e.g. Matsushita, Matsushima, & Maruyama, 2005). However, other studies 
posit that it cannot be claimed that one coping strategy is better than the other, but instead 
the application of different strategies is important (Fledderus, Bohlmeijer, & Pieterse, 2010; 
Kashdan et al., 2006; Schreurs et al., 1993). That is, when a cognitive coping strategy is 
used rigidly and people are thus not able to apply the strategy that is most helpful in a given 
situation, this creates a vulnerability for psychopathology (Fledderus, Bohlmeijer, & Pieterse, 
2010; Kashdan et al., 2006; Stange, Alloy, & Fresco, 2017). An important distinction here 
lies between coping styles as a dispositional trait and coping styles in a specific context 
or state, a.k.a. there is a distinct difference between ‘trait’ and ‘state’ coping. In a given 
situation or ‘state’, not one coping style is maladaptive per se (Fledderus, Bohlmeijer, & 
Pieterse, 2010; Kashdan et al., 2006; Schreurs et al., 1993). However, when that coping 
style is used rigidly and thus becomes a ‘trait’, it can become maladaptive. For instance; a 
problem-focused strategy like “thinking that there are worse things that can happen” can be 
adaptive in a moment when you are caught in the rain without an umbrella. However, when it 
becomes a “trait” coping style it can represent a trivializing of your own feelings. Additionally, 
vice versa, it can be helpful to apply an emotion-focused coping style like “trying to think of 
something else” when a loved one is in surgery and there is nothing you can do. However, 
when it becomes a “trait” coping style it represents not being able to face your feelings at 
all. People who only apply one strategy for any given situation are thus more vulnerable for 
mental disorders (Fledderus, Bohlmeijer, & Pieterse, 2010; Kashdan et al., 2006; Stange, 
Alloy, & Fresco, 2017).
  For the present research we were interested in whether cognitive coping with 
psychological distress is context dependent. More specifically, we were interested in whether 
the natural environment can influence how people cope with psychological distress.
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Nature and Cognitive Coping
  Nature as a restorative environment promotes well-being and may ameliorate 
mental health problems (McMahan, & Estes, 2015; Stevenson, Schilhab, & Bentsen, 2018; 
Twohig-Bennett, & Jones, 2018). For instance, epidemiological studies have shown that 
people report feeling healthier when more nature is present in their neighbourhoods (Van 
den Berg et al., 2015). Likewise, experimental studies have shown that walking in nature 
or merely viewing (images of) nature can expedite recovery from stress and mental fatigue 
(Kondo, Jacoby, & South, 2018; Stevenson, Schilhab, & Bentsen, 2018). However, how 
these restorative benefits might influence cognitive coping with psychological distress 
remains to be studied.
  A growing number of studies have documented how exposure to nature has 
cognitive benefits like replenishment of attention (Stevenson, Schilhab, & Bentsen, 2018). 
These cognitive benefits are most often explained by Attention Restoration Theory (ART), 
which was developed by Kaplan and Kaplan (1989). They state that natural elements 
engage attention in an effortless manner (soft fascination), allowing the mind to rest its 
directed attention system (Kaplan, & Kaplan, 1989). We use our directed attention system 
for instance, to prioritize tasks in daily life and solve problems. Imaginable, this directed 
attention system can get depleted, resulting in attention fatigue and hence a need for 
restoration. According to the most empirically supported aspects of ART, exposure to 
nature replenishes our directed attention capacities by the effortless redirection of attention 
to natural elements and by a sense of being away from all hassles (Stevenson, Schilhab, & 
Bentsen, 2018).
  Based on ART it seems plausible to expect that exposure to nature can influence 
cognitive coping with psychological distress, for example because the replenished 
attentional capacities can be directed towards reflection (Herzog, Black, Fountaine, & 
Knotts, 1997; Sahlin, Matuszczyk, Ahlborg, & Grahn, 2012). However, to our knowledge no 
studies have directly assessed whether exposure to nature can influence cognitive coping 
with psychological distress. Some previous research has assessed however, how exposure 
to nature influences psychological distress. Berman and colleagues (2012) for instance, 
studied the effects of a 50-min walk for 20 participants suffering from clinical depression. In 
this study, they induced psychological distress by asking their participants to think about an 
unresolved autobiographical memory. Next, participants were randomly assigned to walk in 
an urban or natural environment. Results showed that participants in the nature condition 
experienced fewer negative thoughts, and also performed better on a cognitive task, 
compared to the participants in the built environment. However, participants indicated that 
they thought about the autobiographical memory to the same extent in both environments.
  In a study of Bratman (et al., 2015) psychological distress was assessed before and 
after a 90-minute walk in either natural or urban surroundings with the rumination subscale 
of the Reflection Rumination Questionnaire (RRQ), a measure of trait rumination, and by 
assessing brain activity in the Subgenual Prefrontal Cortex (sgPFC) for 38 participants. 
They found that both self-reported rumination and brain activity in the sgPFC was less 
compared to the baseline values on these measures for the participants in the nature (vs. 
built) group. Finally, Golding, Gatersleben, and Cropley (2018) studied how people deal with 
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psychological distress while viewing nature (vs. built) images. First, psychological distress 
was induced with a presentation task for 58 participants, whereafter they were randomly 
assigned to either wait patiently without distractions, or to watch a slideshow of natural or 
urban surroundings. The authors found no significant differences between conditions on 
how much participants had thought about the presentation task.
  These studies provide information about the influence of exposure to nature on 
the quantity of thoughts, whether or not related to psychological distress. Building upon 
this work, the question arises how participants have coped with their psychological distress 
during the nature (vs. built) exposure. It is for instance unknown if coping strategies were 
used and if so, to what extent they were used and how many strategies were combined. 
Therefore, the present research was developed to build further upon previous research to 
gain a more in depth understanding of whether exposure to nature can influence Quantity 
(how much do people cope?), Content (To what extent are specific coping strategies 
displayed?). and Quality (How many different strategies are combined?) of ‘state’ cognitive 
coping with psychological distress.
  With the novelty of the present research in mind, we wanted to conduct the 
research in a controlled lab setting. The outcome measure of interest was ‘state’ cognitive 
coping. However, to the researchers’ knowledge, the only available instruments to assess 
cognitive coping were trait measures. The authors of this paper aimed to address this 
limitation by creating a State Coping Scale (SCS), based on the most extensively used trait 
coping measure in the Netherlands, the well-validated Utrecht Coping List (UCL) (UCL; 
Schreurs et al., 1993; Snellen, 2018).

The Present Research
  To investigate whether nature exposure influences’ the Quantity, Content, and 
Quality of ’state’ cognitive coping with psychological distress, three controlled lab studies 
were conducted that studied how people cognitively cope with an autobiographical memory 
of serious regret while viewing a video of either natural or built surroundings. The research 
samples in the present paper are from the “healthy” university student population. However, 
it is commonly known that psychological distress is highly prevalent amongst University 
students, as is for instance indicated by high prevalence rates of symptoms of depression 
(Ibrahim et al., 2013). It is thus important to study factors that can influence how university 
students cope with psychological distress, to inform interventions that aim to ameliorate 
their mental health.
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3.2 | STUDY 1

Method

Participants
  A priori, a power analysis was conducted using G*Power (3.1) for an ANOVA with 
fixed effects (main effects and interactions), a medium effect size (f = 0.30), and 80% power 
(Faul, Erdfelder, Lang, & Buchner, 2007). The suggested sample size was 190 participants 
or more. All participants (N = 198) were University students, mostly in the Social Sciences. 
Their age ranged from 18 to 30 years old (M = 21.11, SD = 2.33), and 71.00% was female 
(n = 141). Depressive symptoms scores ranged from 0 to 47 (M = 13.12, SD = 9.59), 
and 32.80% (n = 65) of the participants reported clinically significant depressive symptoms 
(CES-D score => 16). Participants were recruited through direct recruitment on campus 
and via the SONA system, a cloud based subject pool software for Universities. Students 
received € 7,50 or 46 research credits as compensation for their participation. The eligibility 
requirements for this study were a) being a student, b) being 18 years or older, and c) fluent 
in Dutch, moreover people were instructed not to participate if they i) had a diagnosis of a 
psychiatric disorder in the past year, and ii) received psychotherapy or used antidepressants 
in the past year. Conform approval by the Institutional Research Ethics Committee, an 
informed consent form was completed prior to the start of the study and a debriefing was 
provided after the study. Before analysis n = 7 participants were excluded because they 
responded with ‘no’ to the question whether they had payed attention to the environmental 
video. This resulted in a final sample of n = 191, of which n = 97 participants were in the built 
condition and n = 94 in the nature condition. 

Measures
  Randomization Check. A measure of trait psychological distress, i.e., depressive 
symptoms was included as a randomization check. To be able to assess whether the 
assignment of groups was indeed random, and thus if effects were found these could 
probably not be explained by one group already suffering less or more from psychological 
distress at the start of the study.
  To assess whether the participants in both groups differed on the extent to which 
they suffered from depressive symptoms, the Center for Epidemiological Studies-Depression 
Scale (CES-D; L. S. Radloff, 1977) was administered at the start of the questionnaire. This 
widely used scale, which consists of 20 items, is considered an accurate and valid measure 
of depression in the general population (Van Dam, & Earleywine, 2011, p. 128). Participants 
are asked to indicate how often they have felt or behaved certain ways during the past week 
on a 4-point scale. Examples of the items are: ‘I was bothered by things that usually don’t 
bother me’, and ‘I did not feel like eating; my appetite was poor’. The reliability of the CES-D 
is good with a Cronbach’s α of 0.89 in the original study (Van Dam and Earleywine 2011). 
The Cronbach’s α for the present study was 0.93.
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  Cognitive Coping. A questionnaire to assess state cognitive coping was developed 
based on the Utrecht Coping List (UCL), a well-validated Dutch measure for trait coping styles 
(Sanderman & Ormel, 1992; Schreurs et al., 1993). The UCL is frequently used for diagnostic 
purposes of trait coping strategies in clinical practice in the Netherlands (Snellen, 2018). 
The original UCL has seven subscales of which the four cognitive subscales were selected 
for this study: active problem solving, avoiding, passive reacting, and reassuring thoughts. 
Active problem solving and reassuring thoughts both represent problem-focused coping 
styles (Schouws et al., 2015; Turner, Bryant-Waugh, Peveler, & Bucks, 2012). Avoiding 
and passive reacting both represent emotion-focused coping styles (Fledderus, Bohlmeijer, 
& Pieterse, 2010). For an overview of the specific items please see Table 3.1. The UCL 
items were modified to assess to what extent participants coped with the autobiographical 
recall memory while watching the environmental video. We have named the result of this 
modification, the State Coping Scale (SCS). Examples of modified items were “I have tried to 
see the humoristic side of it” and “I have tried to think of it as little as possible”. Similar to the 
UCL, answer categories for the SCS ranged from not at all to very much on a 5-point scale.

Table 3.1. 
Overview of the State Coping Scale (SCS) with the subscales for the present study and the original 
subscales of the Utrecht Coping List.

Factor analysis 
Study 1 and Study 3 

Subscale original UCL Items cognitive coping scale

Avoidance coping Avoidance Tried to think of it as little as possible 

Passive coping Passive expectancy Brooded over it 

Active coping Active problem solving Tried to see the humoristic side of it

Passive coping Passive expectancy Let myself completely be controlled by it 

Active coping Passive reaction pattern Realised that other experience difficulties as well sometimes

Avoidance coping Avoidance Tried to think of something else

Active coping Passive reaction pattern Encouraged myself

Active coping Active problem solving Thought of different possibilities to solve the problem

Active coping Passive reaction pattern Realised that there are worse things that can happen 

Passive coping Passive expectancy Felt gloomy about it 

Passive coping Avoidance Given into it 

Active coping Active problem solving Thought of problems as challenges

  Quantity. Conforming to the guidelines of the original UCL, a continuous variable 
was computed as a measure of total cognitive coping Quantity (min. 12, max. 60) by adding 
up the individual item scores.
  Content. Due to the innovative nature of modifying items from a “trait” to a “state” 
manner, a factor analysis was used to check if the subscales matched the original four 
subscales of the UCL. The factor analysis with varimax rotation revealed three subscales 
instead of the four of the UCL. More specifically, the items of the subscales “active problem 
solving” and “reassuring thoughts” resulted in one factor. Both subscales represent active- 
focused or problem-focused coping styles (Schouws et al., 2015; Turner, Bryant-Waugh, 
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Peveler, & Bucks, 2012), therefore we named this factor “Active” coping in the present 
paper. We named the other two emotion-focused factors “Passive” coping and “Avoidance” 
coping (Fledderus, Bohlmeijer, & Pieterse, 2010; Turner, Bryant-Waugh, Peveler, & Bucks, 
2012). The measure of cognitive coping content thus comprised of three subscales: 
“Active”, “Passive”, and “Avoidance” coping. The higher the score on a subscale, the more 
the respective coping strategy has been used. Reliability of the subscales “Active” coping 
and “Passive” coping was sufficient with a Cronbach’s α for “Active” coping of 0.84 and 
for “Passive” coping of 0.70. For “Avoidance” coping the reliability was moderate with a 
Cronbach’s α of 0.60. Please see Table 3.1 for an overview of the factor analysis and its 
overlap and differences compared to the original UCL subscales and please see Table B4 
in the Appendix for the factor analysis test statistics. 
  Quality. First, the subscales (“Active”, “Passive”, and “Avoidance”) were 
dichotomized into 0 (did not use this specific strategy) and 1 (strategy used), and the sum 
of the score was calculated on the three subscales. This resulted in a variable with 4 levels: 
no strategy used, one strategy used, two strategies used, and three strategies used.
  This study was conducted as part of educational projects for psychology students, 
and therefore included additional measures to accommodate teaching requirements. This 
paper will not report on any of these additional measures, because this goes beyond the 
scope of the present paper.

Experimental Manipulations
  Psychological distress induction. Conform a procedure used by others 
(Berman et al., 2012; Kross and Ayduk, 2008; Rusting and Nolen-Hoeksema, 1998) an 
autobiographical recall task was used to induce psychological distress which participants 
would need to cope with. More specifically, participants were asked the following four 
questions: “Think of a situation in which you said or did something that you seriously 
regret”. (1) Recall the situation, what was it like?”; (2) “Think of the emotions you had in that 
situation. What emotions were those?”; (3) “Why did you have those emotions?” and (4) 
“What might be underlying reasons for these emotions?”. Participants were given 60 s to 
think about each question and type a couple of words to describe their answers before the 
next question followed automatically.
  Environmental videos. The environmental videos showed a moderately paced 
walk through a natural and built environment, from the first-person perspective. The built walk 
was filmed in a calm side road turning into a pedestrian street in the city of The Hague, the 
Netherlands, in summer. There were some natural elements such as trees and flowerbeds, 
but mostly built elements such as streets, residential houses, and vehicles. The route was 
chosen to clearly represent an attractive built environment while not being overloaded with 
stimuli. The soundscape is easily identifiable as a city without being exceptionally noisy.
  The nature video depicted a walk through a summer forest of the “Nationaal Park 
de Hoge Veluwe”. It is a slightly curvy, sandy, paved forest trail passing leafy trees and 
greenery. The soundscape is that of twittering birds and the faint sound of footsteps of the 
filmmaker. The soundscape of the nature video was amplified to approximately match the 
average loudness of the built video. A screenshot of the videos is depicted in Figure 3.1.
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Figure 3.1. Screenshots of the two environmental conditions, built (left) and nature (right).

Procedure
  When arriving at the lab, participants were asked to read the information letter, ask 
any questions they might have, sign the informed consent, and provide the researchers with 
information regarding payment for either research credits or money. Hereafter, participants 
were asked to store their phone in a safety box, so they would not be tempted to look at 
their phones during the experiment. The questionnaire was administered in private cubicles 
using Qualtrics, a web-based survey tool for data collection. First, participants completed 
the CES-D. Subsequently, psychological distress was induced using the autobiographical 
recall task. After this induction participants were randomly assigned to either the nature 
or the built video. Both environmental videos comprised of a 4-minute walk. After the 
environmental video, the State Cognitive Scale (SCS) items were administered to the 
participants to assess how “they dealt with their thoughts about their regretful memory while 
watching the video”. Finally, at the end of the questionnaire, participants were asked some 
demographic questions such as age and sex.
  After completion of the questionnaire, participants were debriefed and provided 
with information about who to contact in case they had any negative feelings resulting from 
the study. They were also instructed not to share any details about the study with their fellow 
students. They were handed back their phones and payment (46 research credits or € 7,50) 
was processed. This study had a total duration of approximately 45 minutes.

Statistical Procedure
  We used univariate ANOVA’s to test our theoretical predictions. The assumption of 
homogeneity of variances for this analysis was met for all measures. Kolmogorov–Smirnov 
tests of normality indicated that the assumption of normality was violated for all variables. 
Therefore, analyses were performed utilizing bootstrapping with n = 1000 random samples 
(Field, 2013). Non-parametric tests were used to analyse the randomization and manipulation 
checks. All tests were administered in IBM SPSS statistics (v26) using an alpha-level of 
0.05. One outlier (>3 SD) was found, for the “Passive” coping strategy. Analysis with and 
without this outlier did not result in differences regarding the significance of the effects. We 
therefore retained this outlier in the analyses.
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Results

Randomization Checks 
  To assess if the randomization over the two conditions resulted in comparable 
groups, non-parametric independent sample tests were computed for the following variables: 
age, sex, and depressive symptoms. Participants in the nature group scored higher on 
depressive symptoms compared to the participants in the built groups. Consequently, the 
CES-D depressive symptoms score was included as a covariate in the outcome analyses. 
No significant differences were found for the other variables. Please see Table 3.2 for the 
descriptive statistics and test statistics of these randomization checks.

Table 3.2. 
Descriptive and Test Statistics for the Randomization Checks

Nature Built

Mean SD Mean SD
Mann- 

Whitney U p Cohens’ d

Study 1 Sex
69.10% female 

(n = 65)

72.20% female 

(n = 70)
4421.50 .65 0.05

Age 21.11 2.21 21.13 2.51 4635.50 .84 0.03

Depressive Symptoms 
(CES-D)

14.68 9.69 11.56 9.11 5560.00 .01 0.39

Study 2 Sex
76.70% female 

(n = 23)

72.40% female 

(n = 21)
453.50 .71 0.08

Age 21.60 2.03 23.21 6.97 365.50 .29 0.28

Depressive Symptoms 
(CES-D)

14.13 8.88 11.76 8.95 513.00 .24 0.31

Study 3 Sex
81.30% female 

(n = 100)

75.80% female 

(n = 94)
8045.00 .29 0.10

Age 20.25 1.87 20.50 2.12 7242.50 .48 0.09

Depressive Symptoms 
(CES-D)

12.78 8.33 10.74 7.79 8786.50 .04 0.27

Cognitive Coping
  To test our predictions, bootstrapped univariate ANCOVA’s were computed with 
the respective outcome measure as the dependent variable, condition as the independent 
variable and CES-D score as a covariate. 
  Quantity. Participants in the nature condition (M = 22.31, SD = 7.12) had a higher 
“Total Coping” score compared to the participants in the built condition (M = 17.92, SD = 
6.46): F (1, 188) = 15.89, p <.001, np

2 = .08.
  Content. Participants in the nature group (M = 10.99, SD = 4.58) used more “Active 
Coping” compared to the participants in the built group (M = 8.43, SD = 3.80): F (1, 188) = 
15.58, p <.001, np

2 = .08. Participants in the nature group (M = 4.84, SD = 2.27) also used 
more “Avoidance Coping” compared to the participants in the built group (M = 3.85, SD = 
2.09): F (1, 188) = 7.52, p = .01, np

2 = .04. No significant difference between participants in 
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the nature group (M = 6.48, SD = 2.53) and built group (M = 5.64, SD = 2.55) was found for 
“Passive Coping”: F (1, 188) = 2.66, p = .10, np

2 = .01.

Figure 3.2. State Coping Scale (SCS) scores for the nature group and built group for Study 2. 
* p < 0.05 and ** p < 0.001.

  Quality. The analysis with the categorical variable “Number of Strategies” as 
outcome measure revealed as well that participants in the nature group (M = 2.33, SD = 
1.00) used more strategies (min 0, max 3) compared to the participants in the built group (M 
= 1.54, SD = 1.17): F (1, 188) = 20.52, p <.001, np

2 = .10.
  Please see Figure 3.2 for a graphical depiction of the effects of the State Coping 
Scale (SCS) variables. Please see Table B1 in the Appendix for a detailed overview of the 
descriptive and test statistics of the outcome measures.

Conclusion
 Results showed a higher cognitive coping Quantity and a higher cognitive coping 
Quality for the nature (vs. built) condition. Regarding cognitive coping Content, the nature 
(vs. built) condition elicited more “Active” and more “Avoidance” coping.
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3.3 | STUDY 2
  Study 2 was conducted as a pilot study with additional measures to assess the 
extent to which participants had thought about their memory of serious regret and the 
vividness of this memory while viewing the environmental videos. More information about 
the extent was included to foster better interpretation of our findings in relation to previous 
research. Additional items about vividness of the memory of serious regret were included, 
because vividness can be experienced as unpleasant. On the other hand, accessibility 
of vivid cognitions and emotions is important for psychotherapy, where it is an essential 
requirement to orchestrate successful treatment interventions for numerous evidence 
based treatments (Ji, Heyes, MacLeod, & Holmes, 2016; Lang & Bradley, 2010; Thoma, & 
McKay, 2014). Finally, to be able to assess whether the nature and built video were soundly 
chosen to represent ecologically valid surroundings, four items were included in Study 2 as 
a manipulation check of the environmental videos.

Method

Participants
  All participants (N = 59) in this pilot study were University students, mostly in the 
Social Sciences. Their age ranged from 18 to 58 years old (M = 22.39, SD = 5.12), and 
74.60% was female (n = 44). Depressive symptoms scores ranged from 1 to 37 (M = 12.97, 
SD = 8.92), and 35.60% (n = 21) of the participants reported clinically significant depressive 
symptoms (CES-D score => 16). Participants were recruited in a similar manner as for Study 
1 and the eligibility requirements were the same as well. As compensation participants 
received € 10,00 or 60 research credits. Before analysis no participants were excluded 
because no one had responded with ‘no’ to the question whether they had paid attention 
to the environmental video. 

Measures
  Randomization Check. Similar to Study 1, depressive symptoms (CES-D, 
Cronbach’s α: 0.92) were selected and assessed to test whether random assignment to 
the nature and built condition was successful on a trait measure of psychological distress.
  Environmental Videos Check. As an addition to Study 1, Study 2 included a 
check for the environmental videos. Participants were asked to rate how relaxing, boring, 
tiresome, and beautiful, they had perceived their video, using a visual analogue scale from 
0 (not at all) to 100 (completely).
  Cognitive Coping. Cognitive coping was again assessed with the SCS, in a similar 
manner as Study 1.
  Quantity. As a measure of cognitive coping quantity, the “Total Coping” score was 
again computed.
  Content. As a measure of cognitive coping Content, again the subscales of “Active”, 
“Passive”, and “Avoidance” coping were computed. Reliability of the subscales “Active” 
coping and “Avoidance” coping was sufficient with a Cronbach’s α for “Active” coping of 



61

3

Chapter 3 | Viewing Nature Lets Your Mind Run Free

0.70 and 0.63 for “Avoidance” coping. For “Passive” coping reliability was insufficient a 
Cronbach’s α of 0.42.
  Quality. To assess cognitive coping quality the “Number of Strategies” variable was 
again computed.
  Extent. As an addition to Study 1, Study 2 included an extra question related to 
the extent to which participants had thought about their memory of serious regret during the 
video: ‘During the video, to what extent did you think of the situation that you regret?’. This 
question was answered on a 10-point scale from 0 (not at all) to 10 (a lot/very).
  Vividness. Study 2 also included three questions about vividness of the 
psychological distress experience: (1) ‘How vivid was your recall of the situation?’, (2) ‘How 
vividly did you feel the emotions you had experienced?’, and (3) ‘When you thought of the 
recalled memory, how pleasant were those thoughts?’. These questions were based on 
the items from (Tanja-Dijkstra et al., 2018), whose items were adapted from the Alcohol 
Craving Experience questionnaire (Kavanagh, Andrade, & May, 2005; Statham et al., 2011). 
Answers were given on a 10-point scale from 0 (not at all) to 10 (a lot/very).
  Similar to Study 1, this study was conducted as part of educational projects for 
psychology students. It therefore included additional self-report measures and a measure 
of brain activity (functional Near-InfraRed Spectroscopy: fNIRS) to accommodate teaching 
requirements. This paper will not report on any of these additional measures, because this 
goes beyond the scope of the present paper.

Experimental Manipulations
  Both the psychological distress induction and the environmental videos for Study 
2 were the same as those of Study 1.

Procedure
  The procedure for Study 2 was similar to that of Study 1, with the addition of the 
following: at the end of the questionnaire participants were asked about four questions to 
provide a more general notion of the manner in which participants had processed their 
personal memory during the video and how vivid their experience was. Finally, they were 
asked to rate how relaxing, boring, tiring and beautiful the videos were. This study had a 
total duration of approximately 60 minutes.

Statistical Procedure
  For all measures, the assumption of homogeneity for the univariate ANOVA’s was 
met. Kolmogorov-Smirnov tests of normality indicated that the assumption of normality was 
violated for all variables. Therefore, analyses were performed utilizing bootstrapping with 
n = 1000 random samples (Field, 2013). Non-parametric tests were used to analyse the 
randomization and manipulation checks. All tests were administered in IBM SPSS statistics 
(v26) and an alpha-level of 0.10 was used in this study due to the modest sample size of 
this pilot study.
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Results

Randomization and Environmental Videos Checks
  To assess if randomization over the two conditions resulted in comparable groups, 
non-parametric independent sample tests were computed for the following variables: age, 
sex, and depressive symptoms. No significant differences were found. Please see Table 3.2 
for the descriptive statistics and test statistics of these randomization checks. 
 Ratings of the environmental videos were analysed as a manipulation check to 
see whether they differed on aspects inherent to natural surroundings (relaxing, beautiful) 
and were similar on unintended aspects (boring, tiresome). In line with expectations, non-
parametric independent samples tests revealed that the nature video was perceived as 
more relaxing (Mann-Whitney U (59) = 575.00, p = .03, Cohen’s d = 0.58) and beautiful 
(Mann-Whitney U (59) = 630.50, p = .003, Cohen’s d = 0.84) compared to the built video. 
Moreover, as expected no significant differences were found regarding how tiresome (Mann-
Whitney U (59) = 437.00, p = .98, Cohen’s d = 0.01) and boring (Mann-Whitney U (59) = 
498.00, p = .33, Cohen’s d = 0.25) the videos were rated. These results indicate that the 
video manipulation was successful and therefore support the choice for these videos as 
stimuli material. Please see Table B2 in the Appendix for an overview of the descriptive and 
test statistics of these environmental video checks.

Cognitive Coping
 Quantity. No significant difference was found between the nature group (M = 19.63, 
SD = 5.52) and the built group (M = 17.52, SD = 6.05) for “Total Coping”: F (1, 57) = 1.97, 
p = .17, np

2 = .03. 
 Content. Participants in the nature group (M = 4.93, SD = 2.18) used more 
“Avoidance” coping compared to the participants in the built group (M = 3.86, SD = 2.25): 
F (1, 57) = 3.45, p = .07, np

2 = .06. No significant difference was found between the nature 
group (M = 9.20, SD = 3.23) and the built group (M = 8.59, SD = 3.24) for “Active” coping: 
F (1, 57) = 0.53, p = .47, np

2 = .01. Also no significant difference between participants in the 
nature group (M = 5.50, SD = 1.63) and built group (M = 5.07, SD = 1.58) was found for 
“Passive” coping: F (1, 57) = 1.06, p = .31, np

2 = .02.
  Quality. The analysis with the categorical variable “Number of Strategies” revealed 
a significant difference, where participants in the nature condition (M = 2.10, SD = 1.12) 
used more strategies (min 0, max 3) compared to the participants in the built condition (M 
= 1.59, SD = 1.24): F (1, 57) = 2.78, p = .10, np

2 = .05. 
  Please see Figure 3.3 for a graphical depiction of State Coping Scale (SCS) results.

0

5

10

15

20

25

30

35

Total Active Passive Avoidance Number of
Strategies

S
um

 s
co

re

Nature

Built

* *



63

3

Chapter 3 | Viewing Nature Lets Your Mind Run Free

Figure 3.3. State Coping Scale (SCS) scores for the nature group and built group for Study 2.
* p < 0.10.

  Extent. Non-parametric independent samples tests revealed that participants 
in the nature condition thought about their memory of serious regret to a greater extent 
compared to the participants in the built condition: Mann-Whitney U (59) = 542.50, p = .08, 
Cohen’s d = 0.43. 
  Vividness. Non-parametric independent samples tests revealed that participants in 
the nature condition experienced the situation more vividly: Mann-Whitney U (59) = 586.50, 
p = .02, Cohen’s d = 0.63, and that they experienced the accompanying emotions more 
vividly: Mann-Whitney U (59) = 551.00, p = .07, Cohen’s d = 0.47. No significant difference 
was found for how pleasant their thoughts about the recalled memory were: Mann-Whitney 
U (59) = 346.00, p = .16, Cohen’s d = 0.36. 
  Please see Table B1 and B3 in the Appendix for a detailed overview of the 
descriptive and test statistics of all outcome measures.

Conclusion
  Results showed no difference between the groups regarding cognitive coping 
Quantity. However results did reveal that participants had thought about their memory of 
serious regret to a greater extent in the nature (vs. built) condition. Results also revealed 
a higher cognitive coping Quality for the nature (vs. built) condition. Regarding cognitive 
coping Content, the nature (vs. built) condition elicited more “Avoidance” coping. No 
differences were found for “Active” and “Passive” coping. Finally, results showed that the 
memory of serious regret was experienced more vividly in the nature (vs. built) condition, but 
participants did not experience this as more unpleasant.

Results

Randomization and Environmental Videos Checks
  To assess if randomization over the two conditions resulted in comparable groups, 
non-parametric independent sample tests were computed for the following variables: age, 
sex, and depressive symptoms. No significant differences were found. Please see Table 3.2 
for the descriptive statistics and test statistics of these randomization checks. 
 Ratings of the environmental videos were analysed as a manipulation check to 
see whether they differed on aspects inherent to natural surroundings (relaxing, beautiful) 
and were similar on unintended aspects (boring, tiresome). In line with expectations, non-
parametric independent samples tests revealed that the nature video was perceived as 
more relaxing (Mann-Whitney U (59) = 575.00, p = .03, Cohen’s d = 0.58) and beautiful 
(Mann-Whitney U (59) = 630.50, p = .003, Cohen’s d = 0.84) compared to the built video. 
Moreover, as expected no significant differences were found regarding how tiresome (Mann-
Whitney U (59) = 437.00, p = .98, Cohen’s d = 0.01) and boring (Mann-Whitney U (59) = 
498.00, p = .33, Cohen’s d = 0.25) the videos were rated. These results indicate that the 
video manipulation was successful and therefore support the choice for these videos as 
stimuli material. Please see Table B2 in the Appendix for an overview of the descriptive and 
test statistics of these environmental video checks.

Cognitive Coping
 Quantity. No significant difference was found between the nature group (M = 19.63, 
SD = 5.52) and the built group (M = 17.52, SD = 6.05) for “Total Coping”: F (1, 57) = 1.97, 
p = .17, np

2 = .03. 
 Content. Participants in the nature group (M = 4.93, SD = 2.18) used more 
“Avoidance” coping compared to the participants in the built group (M = 3.86, SD = 2.25): 
F (1, 57) = 3.45, p = .07, np

2 = .06. No significant difference was found between the nature 
group (M = 9.20, SD = 3.23) and the built group (M = 8.59, SD = 3.24) for “Active” coping: 
F (1, 57) = 0.53, p = .47, np

2 = .01. Also no significant difference between participants in the 
nature group (M = 5.50, SD = 1.63) and built group (M = 5.07, SD = 1.58) was found for 
“Passive” coping: F (1, 57) = 1.06, p = .31, np

2 = .02.
  Quality. The analysis with the categorical variable “Number of Strategies” revealed 
a significant difference, where participants in the nature condition (M = 2.10, SD = 1.12) 
used more strategies (min 0, max 3) compared to the participants in the built condition (M 
= 1.59, SD = 1.24): F (1, 57) = 2.78, p = .10, np

2 = .05. 
  Please see Figure 3.3 for a graphical depiction of State Coping Scale (SCS) results.
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3.4 | STUDY 3
  In Study 3 we assessed similar measures as in Study 2 but with a larger sample size 
to accommodate the limitation of low statistical power of the pilot study. Additionally we aimed 
to see whether the results of Study 1 and/or Study 2 regarding a higher cognitive coping 
Quantity and Quality, and a higher extent and vividness could be replicated. We therefore 
preregistered the study before the start of data collection. The study was preregistered at the 
Open Science Framework (OSF) at 3 April 2019, at 12:07 PM. Regarding the State Coping 
Scale (SCS), it was hypothesized in this preregistration that participants would use more 
coping, and specifically more adaptive and more maladaptive coping in the nature condition, 
compared to the built condition. It was also expected that participants in the nature (vs. built) 
condition would rate their experience as more pleasant. However, new insights in studying the 
“state” vs. “trait” coping literature resulted in re-evaluation of the suitability of the (mal)adaptive 
terminology, which was consequently aborted. Moreover, with the novel nature of the SCS in 
mind, we came to the conclusion that a factor analysis was necessary. Thus, the subscales of 
“Active”, “Passive”, and “Avoidance” coping were not described in the preregistration.
  Study 3 was, similar to Study 1 and Study 2, conducted as part of educational projects 
for psychology students. It therefore included additional measures to accommodate teaching 
requirements, which were also preregistered. We will not report on any of these additional 
measures, because this goes beyond the scope of the present paper. The specific order of the 
measures and experimental manipulations used in Study 3 is described in the Appendix.

Method

Participants
  All participants (N = 249) were freshman Social Sciences University students who 
participated for 46 research credits. Their age ranged from 18 to 30 years old (M = 20.38, SD 
= 1.99), and 79.00% was female (n = 196). Their depressive symptoms scores ranged from 
0 to 40 (M = 11.76, SD = 8.08), and 28.51% (n = 71) of these students reported clinically 
significant depressive symptoms (CES-D => 16). Recruitment and eligibility requirements for 
Study 3 were the same as for Study 1 and Study 2, with the exception that participants were 
required to speak either Dutch or English to participate. Most participants, namely 68.70% 
(n = 171) completed the Dutch version. Before analysis, two participants were excluded 
because they responded with ‘no’ to the question whether they were paying attention to the 
environmental video. This resulted in a final sample of n = 247, of which n = 124 participants 
were in the built condition and n = 123 in the nature condition.

Measures
  Randomization Check. Similar to Study 1 and Study 2, depressive symptoms 
(CES-D, Cronbach’s α of .89) were selected and assessed to test whether random assignment 
to the nature and built condition was successful on this measure of trait psychological distress.
  Environmental Videos Check. In Study 3, participants were asked again to rate 
how relaxing, boring, tiresome, and beautiful, they had perceived their video, using a visual 
analogue scale from 0 (not at all) to 100 (completely).
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  Cognitive Coping. Cognitive coping was again assessed with the SCS, in a similar 
manner as Study 1. 
  Quantity. As a measure of cognitive coping quantity, the “Total Coping” score was 
again computed. 
  Content. As a measure of cognitive coping Content, again the subscales of 
“Active”, “Passive”, and “Avoidance” coping were computed. A factor analysis with varimax 
rotation revealed a division of items in three subscales, similar to the factor analysis of Study 
1. Reliability of the subscales “Active” coping and “Passive” coping was sufficient with a 
Cronbach’s α for “Active” coping of .78 and .76 for “Passive” coping. For “Avoidance” 
coping the reliability was moderate with a Cronbach’s α of .67. 
  Quality. To assess cognitive coping quality the “Number of Strategies” variable was 
again computed. 
  Extent. Similar to Study 2, Study 3 also included the question related to extent: 
‘During the video, to what extent did you think of the situation that you regret?’. This 
question was answered on a ten-point scale from 0 (not at all) to 10 (a lot/ very). 
  Vividness. Similar to Study 2, Study 3 also included three questions about 
vividness of the psychological distress experience during the environmental videos: (1) ‘How 
vivid was your recall of the situation?’, (2) ‘How vividly did you feel the emotions you had 
experienced?’, and (3) ‘When you thought of the recalled memory, how pleasant were those 
thoughts?’. Answers were given on a ten-point scale from 0 (not at all) to 10 (a lot/ very).
  This study was conducted as part of educational projects for psychology students, 
and therefore included additional measures to accommodate teaching requirements. This 
paper will not report on any of these additional measures, because this goes beyond the 
scope of the present paper. Please see the Appendix for an overview and the specific order 
of all administered measures.

Experimental Manipulations
  Both the psychological distress induction and the environmental videos for Study 
3 were the same as those of Study 1 and Study 2. 

Procedure
  The procedure for Study 3 was similar to that of Study 2. This study had a total 
duration of approximately 45 minutes.

Statistical Procedure
  For all measures, the assumption of homogeneity for the univariate ANOVA’s was met. 
Kolmogorov-Smirnov tests of normality indicated that the assumption of normality was violated 
for all variables. Therefore, analyses were performed utilising bootstrapping with N = 1000 
random samples (Field, 2013). Non-parametric tests were used to analyse the randomization 
and manipulation checks. All tests were administered in IBM SPSS statistics (v26) using an 
alpha-level of 0.05.
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Results

Randomization and Environmental Videos Checks
  To assess if the randomization over the two conditions resulted in comparable 
groups, non-parametric independent sample tests were computed for the following 
variables: age, sex, and depressive symptoms. No significant differences were found, with 
the exception that participants in the nature group scored higher on depressive symptoms 
compared to the participants in the built groups. Therefore the CES-D depressive symptoms 
score was included as a covariate in the outcome analyses. Please see Table 3.2 for the 
descriptive statistics and test statistics of these randomization checks.
  Ratings of the environmental videos were analysed as a manipulation check to 
see whether they differed on aspects inherent to natural surroundings (relaxing, beautiful) 
and were similar on unintended aspects (boring, tiresome). In line with expectations, non-
parametric independent samples tests revealed that the nature video was perceived as 
more relaxing: Mann-Whitney U (247) = 10227.50, p = <.001, Cohen’s d = 0.62; and more 
beautiful: Mann-Whitney U (247) = 11968.50, p = <.001, Cohen’s d = 1.13, compared to 
the built video. Moreover, as expected no significant differences were found regarding how 
tiresome the videos were rated: Mann-Whitney U (247) = 7278.00, p = .530, Cohen’s d = 
0.08. However, the built video was rated as more boring compared to the nature video, 
Mann-Whitney U (247) = 6283.50, p = .016, Cohen’s d = 0.31. These results indicate that 
the video manipulation was only partly successful. 

Cognitive Coping
 Quantity. Participants in the nature condition (M = 23.59, SD = 7.65) had a higher 
“Total Coping” score compared to the participants in the built condition (M = 19.86, SD = 
6.92): F (1, 244) = 13.49, p <.001, np

2 = .05. 
  Content. Analyses revealed that participants in the nature group (M = 11.72, SD = 
4.67) used more “Active” coping compared to the participants in the built group (M = 9.70, 
SD = 4.11): F (1, 244) = 11.87, p = .001, np

2 = .05. Participants in the nature group (M = 
7.24, SD = 3.14) also used more “Passive” coping compared to the participants in the built 
group (M = 5.76, SD = 2.22): F (1, 244) = 15.25, p <.001, np

2 = .06. No significant difference 
between participants in the nature group (M = 4.62, SD = 2.16) and built group (M = 4.40, 
SD = 2.38) was found for “Avoidance” coping: F (1, 244) = 0.16, p = .69, np

2 = .001. 
  Quality. The analysis with the categorical variable “Number of Strategies” as 
outcome measure revealed that participants in the nature group (M = 2.37, SD = 0.96) used 
more strategies (min 0, max 3) compared to the participants in the built group (M = 1.91, 
SD = 1.22): F (1, 244) = 8.85, p =.003, np

2 = .04. 
  Please see Figure 3.4 for a graphical depiction of the effects of the State Coping 
Scale (SCS) variables.
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Figure 3.4. State Coping Scale (SCS) scores for the nature group and built group for Study 3.
* p <.05 and ** p <.001.

  Extent. Non-parametric independent samples tests revealed that participants in 
the nature condition also thought about their memory of serious regret to a greater extent 
compared to the participants in to the built condition: Mann-Whitney U (247) = 10666.50, p 
<.001, Cohen’s d = 0.73.
  Vividness. Further, the participants in the nature group (compared to the built 
group) experienced the regretful situation more vividly during the environmental video: 
Mann-Whitney U (247) = 9800.50, p = <.001, Cohen’s d = 0.51, and experienced the 
accompanying emotions more vividly as well: Mann-Whitney U (247) = 9976.50, p = <.001, 
Cohen’s d = 0.55. No significant difference was found for how pleasant their thoughts about 
the recalled memory were: Mann-Whitney U (247) = 7591.00, p = .95, Cohen’s d = 0.01.
  Please see Table B1 and B3 in the Appendix for a detailed overview of the 
descriptive and test statistics of all outcome measures.

Conclusion
 Results showed a higher cognitive coping Quantity and a higher cognitive coping 
Quality for the nature (vs. built) condition. Regarding cognitive coping Content, the nature 
(vs. built) condition elicited more “Active” and more “Passive” coping. No significant 
difference between conditions was found for “Avoidance” coping. Additionally, results 
revealed that participants had thought about their memory of serious regret to a greater 
extent in the nature (vs. built) condition. Finally, results showed that the memory of serious 
regret was experienced more vividly in the nature (vs. built) condition, but participants did 
not experience this as more unpleasant.
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3.5 | GENERAL DISCUSSION
  Three lab experiments were conducted to study whether viewing a natural (vs. built) 
environment could influence cognitive coping with psychological distress. Cognitive coping 
was assessed on the aspects of Quantity (how much do people cope?), Content (To what 
extent are specific coping strategies displayed?) and Quality (How many different strategies 
are combined?). Study 1 and Study 3 revealed that people had a higher total use of coping 
while watching the nature video, compared to the built video. For Study 2 this effect was 
not found to be statistically significant. Moreover, results of both Study 2 and 3 showed 
that participants had thought more about their memory of serious regret during the nature 
(vs. built) video. Regarding cognitive coping Content, the nature (vs. built) condition elicited 
more “Active” coping in Study 1 and 3, more “Avoidant” coping in Study 1 and 2, and more 
“Passive” coping in Study 3. Furthermore, results across all three studies consistently showed 
a higher coping Quality. That is to say a higher number of different coping strategies was used 
in the nature video group, compared to the built video group. Additionally, participants also 
experienced the regretful situation and the corresponding emotions more vividly. However, 
participants in the nature (vs. built) group did not rate their experience as less pleasant.
  There were some inconsistencies in the results however. Concerning cognitive 
coping quantity all three studies found a higher total use of coping in the nature (vs. built) 
group was found, but the association was not significant in Study 2. This can probably be 
explained by the relatively small sample size in Study 2, which resulted in low statistical 
power. Therefore it is likely that the interpretation of a higher total use of coping is nature 
is valid. Another inconsistency is that the results regarding the Content, e.g., the specific 
coping strategies, varied for each study. The results of the present research imply that viewing 
nature elicits a higher cognitive coping Quantity and Quality when dealing with psychological 
distress. It seems that there is no specific cognitive coping strategy that is consistently used 
more while viewing nature, compared to viewing a built setting. Rather, nature seems to 
bolster the ability to combine several cognitive coping strategies.
  That participants in the nature condition had thought about their memory of 
serious regret to a greater extent, compared to the participants in the built condition, does 
not seem to be in line with previous initial studies on the topic of the influence of nature 
exposure on psychological distress. Berman (et al., 2012), and Bratman (et al., 2015) found 
fewer negative thoughts and less trait rumination when comparing a walk in nature to a 
walk in built surroundings, respectively. However, the result of Berman (et al., 2012) was a 
general assessment of thoughts, for thoughts related to the recalled memory they found no 
difference between the groups. Moreover, the study of Bratman (et al., 2015) did not induce 
psychological distress. Their results were found on a post walk compared to baseline trait 
rumination scale and in a very specific brain region. The study of Golding, Gatersleben, 
and Cropley (2018), found no significant differences between conditions (nature, urban, no 
distractions) on how much participants had thought about the psychological stress induction.
  The present research was, to our knowledge, the first to assess the influence of 
viewing nature on cognitive coping with psychological distress.
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Proposed Framework
  In the present research, participants reported to have thought about their memory of 
serious regret more while viewing the nature (vs. built) video and reported that this experience 
was more vivid. This does not sound particularly pleasant, yet somehow participants did not 
rate their experience as less pleasant. Additionally, both Coping Quantity and Quality were 
higher while viewing the nature (vs. built) video. This might sound straining to cope more 
and to combine more specific strategies, yet however participants rated their experience 
of viewing nature as more relaxing compared to viewing built surroundings. How can we 
understand all of this? Our results suggest a two-step pathway of how the restorative effects 
of viewing nature relate to the cognitive coping results found in the present research. As a 
first step, based on Attention Restoration Theory (ART) it follows that contact with nature 
directly reduces psychological distress, because your mind gets fascinated by the natural 
elements that engage attention effortlessly (Kaplan, & Kaplan, 1989; Stevenson, Schilhab, 
& Bentsen, 2018). This first “peaceful mind” step thus entails that in nature people at first 
think less about whatever they needed to cope with, until their attentional capacities are 
somewhat replenished.
  The second step follows after the directed attention system is somewhat 
replenished. It entails that with the renewed capacity for directed attention the mind can 
wander to internal processes (e.g., feelings and thoughts about the psychological distress) 
and hence provides the optimal setting for reflection (Herzog, Black, Fountaine, & Knotts, 
1997; Sahlin, Matuszczyk, Ahlborg, & Grahn, 2012). This “peaceful soul” step thus posits 
that contact with nature creates space to think and that people consequently think more 
about whatever they need to cope with, cope more and combine more cognitive coping 
strategies. Thinking more about the experienced psychological distress might not be 
directly pleasant. However, it might ultimately be relieving and relaxing, because it allows 
people to truly process whatever is occupying their minds (Dybvik et al., 2018; Rodríguez, 
Paz-Caballero, González-Fernández, & Pérez-Álvarez, 2018; Spinhoven et al., 2014). 

Limitations
  Inevitably this study design had limitations. First, the present study only assessed 
cognitive measures while the experience of psychological distress of course also 
concerns affect. Cognitive coping is a cognitive process, but for future research, it would 
be recommended to include measures of affect when studying cognitive coping with 
psychological distress. Second, the environmental videos had a relatively short duration of 
4 min to study the proposed two-step “peaceful soul” pathway. From previous research it is 
known that the restorative effects of nature exposure occur quickly, with exposure duration 
of less than 5 min having the largest effect sizes (Barton, & Pretty, 2010). However, we 
do recommend to study longer exposure durations in order to see if the effects hold up. 
Additionally, the present study only included one video of each environment. These videos 
were chosen for their ecological validity, but we cannot be sure that the present results can 
be generalized to “nature” and “built” settings in general. We would recommend to use 
multiple operationalizations of these settings to foster generalization.
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  Third, we created our own State Coping Scale (SCS), which is not yet a validated 
measure (even though it was based on the well validated UCL) and might therefor not be 
sufficiently reliable. However, reliability of the three factors of the SCS were moderate to high 
in our studies with a sufficient sample size (Study 1 and Study 3). Moreover, the scores on 
the three specific coping strategies and the total use of coping scores are consistent in the 
three studies. In addition, for all SCS related variables, the means were consistently higher 
in the nature group, compared to the built group. Finally, the factor analysis of the studies 
with sufficient sample sizes for this purpose, Study 1 and Study 3, revealed the exact same 
three factors, with the exact same specific items. Taken together, we find that our results 
can be relied upon in good reason. Of course, it is strongly recommended to further develop 
the SCS in future research to improve reliability and assess its validity with measures of both 
concurrent and convergent validity.
  Finally, the present research used digital nature instead of actual nature. A meta-
analysis and systematic review observed that, even though the effect size is larger for 
studies that expose participants to real nature, lab studies using nature imagery show robust 
restorative benefits as well (McMahan, & Estes, 2015; Stevenson, Schilhab, & Bentsen, 
2018). We thus suspect that the presented results might be an underestimation of the 
“real-life” effects. Future research that directly compares the influence of exposure type is 
recommended. Future research about different degrees of naturalness is also warranted, 
both for studies that use digital nature and studies that use actual nature. The present 
research used a built video that contained natural elements such as trees and flowerbeds; 
and the nature video was a national park that was well-kept. For future research it would be 
interesting to further investigate degree of naturalness as a factor of influence in restoration.

Implications and Future Perspectives
  Based on the increasing knowledge of the beneficial health effects of nature 
(Twohig-Bennett & Jones, 2018), initiatives that integrate nature in clinical settings are 
booming (Shanahan et al., 2019). For instance, nature is implemented in the waiting room of 
healthcare facilities (Beukeboom, Langeveld, & Tanja-Dijkstra, 2012; Largo-Wight, O’Hara, 
& Chen, 2016), in the therapist’s office (Augustin, & Morelli, 2017), and even in nature-based 
therapy modules (Annerstedt, & Währborg, 2011; Cooley et al., 2020; Greenleaf, Bryant, 
& Pollock, 2014). The present research can inform clinical practice about how viewing 
nature seems to make distressing thoughts and feelings more accessible when people are 
psychologically distressed.
  This implies that there might be some circumstances that it would not be 
recommended to seek contact with nature, as for instance when someone is already 
overwhelmed by their emotions. On the other hand, it is especially relevant for psychotherapy, 
where accessibility of distressing cognitions and emotions is an essential requirement to 
orchestrate successful treatment interventions for numerous evidence based treatments 
(Ji, Heyes, MacLeod, & Holmes, 2016; Thoma, & McKay, 2014). However, the presence 
of a therapist is then extra important when considering psychotherapy in this “Walk and 
Talk” format to provide support and prevent someone from being completely caught up 
in their psychological distress. For future research it would be interesting to learn more 
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about the “inner” experiences of people during exposure to nature, and specifically clients, 
when studying the value of nature exposure for clinical practice. It might be that integrating 
nature in psychotherapy can enhance therapy effectiveness because it bolsters reflection. 
It might also be plausible that therapy effectiveness can be enhanced, because certain 
personal characteristics bolster or constrain the effectiveness of nature interventions in 
clinical practice. For example, it seems that higher levels of depressive symptoms enhance 
the restorative benefits of nature (Meuwese, Dijkstra, Maas, & Koole, 2021). Additionally, a 
higher nature connectedness seems to serve as a stronger predictor for mental health than 
the duration of nature exposure (Richardson et al., 2021). There are also indications that 
nature connectedness can be increased for people with a low connection to nature, which 
might benefit clinical interventions (Lumber, Richardson, & Sheffield, 2018). Future research 
is needed to further our understanding of such personal characteristics and processes; and 
how these influence psychotherapy effectiveness.
  Regarding implications for environmental psychology theory, Attention Restoration 
Theory (ART) is not the only important theoretical framework in restorative environments 
research. Stress Reduction Theory (SRT) also has a substantial evidence base regarding 
the affective benefits of nature exposure (Mantler, & Logan, 2015). It would be interesting to 
see whether a stress induction study would reveal similar influences of nature exposure on 
cognitive coping. It is then important to distinguish the mood state stress from psychological 
distress. A mood state of stress can be a general feeling of unrest or tension, whereas 
psychological distress entails struggles with oneself. It could be possible that the mood 
state someone is in determines whether someone experiences just the “peaceful mind” or 
also “the peaceful soul”. That a persons’ characteristics or mood state can influence the 
interaction with the environment is considered in the transactional perspective of human 
environment interactions (Moser, & Uzzell, 2003). This transactional perspective goes 
beyond the traditional ART and SRT frameworks and might be especially relevant for the 
study of restorative environments research in clinical settings and/or populations.
  Finally, a natural environment is not the only restorative environment (Von Lindern, 
Lymeus, & Hartig, 2017). Settings such as libraries, picturesque villages or even certain 
rooms at home can be restorative to some degree. It might be that the effects found in 
this paper could also be replicated in settings that are not made up of natural elements. 
However, it does seem that the natural environment “does” something to us humans that 
entails more than just restoration (Richardson, McEwan, Maratos, & Sheffield, 2016). It 
would be interesting to see what specific aspects of nature drive the “peaceful mind” and/or 
“peaceful soul” steps. Addressing this question in more ecologically representative settings, 
for example “Walk and Talk” therapy, would help to disentangle the mechanisms that drive 
the restorative effects of nature. 

Concluding Remarks
  Despite the fact that there is still much left to discover, the present research 
demonstrates that the environment we are in influences how we cope with our personal 
struggles. It demonstrates that viewing nature lets your mind run free.
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“For my part I know nothing with any certainty, 
but the sight of the stars makes me dream”

Vincent van Gogh
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Abstract
Nature imagery has restorative qualities that facilitate stress reduction. It remains unclear 
however, whether this is facilitated by an effect on coping. This study (N = 127) therefore 
examined whether cognitive coping with stress is influenced by viewing nature. Stress 
was induced with a 10-minute video stressor video. Next, participants were randomly 
assigned to view a 10-minute video of either natural or built surroundings. Hereafter they 
were asked how they had coped with their stress while viewing the environmental video, 
with a State Coping Scale (SCS) based on the well-validated Dutch Utrecht Coping List 
(UCL). The SCS enabled the calculation of i) how much participants coped (Quantity), the 
extent to which specific coping strategies were used (Content: “Active” coping, “Passive” 
coping, “Avoidance” coping), and the diversity of cognitive coping strategies used (Quality). 
Restoration was assessed with positive and negative affect (ZIPERS), which was measured 
at baseline, after stress induction, and after the environmental video. In line with Stress 
Reduction Theory, results showed higher positive affect after the environmental videos 
for the nature (vs. built) condition. No significant difference was found for negative affect. 
Regarding cognitive coping, anecdotal evidence was found for a less diverse use of coping 
strategies (Quality) and less “Passive” coping (Content) for the nature (vs. built) condition. 
Anecdotal evidence was also found for a null result on cognitive coping Quantity. Substantial 
evidence was found for a null result regarding the “Active” coping and “Avoidance” coping 
strategies (Content). This study thus does not indicate that the stress reduction effect of 
viewing nature operates through cognitive coping. 

4.1 | INTRODUCTION
  In today’s society the psychological demands required for processing our everyday 
life often exceed our adaptive capacities, which leads to feelings of stress (Lee, Son, & Kim, 
2016; Sadiku, Shadare, & Musa, 2016). When people cannot find sufficient moments of 
restoration to replenish their adaptive capacities, this results in a vulnerability for increasingly 
prevalent mental health problems, such as depression and anxiety disorders (WHO, 2017). 
A strategy to orchestrate moments of restoration is exposure to nature (Kondo, Jacoby, & 
South, 2018; Twohig-Bennet, & Jones, 2018). Numerous studies in the field of environmental 
psychology have shown that even merely viewing imagery of nature has stress reducing 
qualities and therefore has the potential to prevent and ameliorate mental health problems 
and promote well-being (McMahan, & Estes, 2015; Twohig-Bennet, & Jones, 2018). 
  This vast body of research inspired follow up research investigating the 
psychological processes underlying the stress reducing effects of viewing nature (Egner, 
Sütterlin, & Calogiuri, 2020; Schertz, Meidenbauer, & Berman, 2021). One likely, but 
understudied, candidate is that viewing nature influences how people cope with feelings of 
stress, specifically the cognitive strategies that are employed to manage difficult thoughts 
and feelings (hereafter: cognitive coping) (Berto, 2014; Folkman, 2011; Lazarus, 1993). 
Nature exposure has been studied as a coping strategy before, however this entails the 
behaviour of seeking out nature as a means to cope with an aversive state (Berto, 2014; 
Gulwadi, 2006; Hartig et al., 2011). Rather, in the present research we aim to understand 
the cognitive coping that is deployed to deal with feelings of stress during nature exposure. 
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  From a clinical point of view, this understanding could inform both preventive and 
curative practice in improving people’s ability to cope with feelings of stress. Examples 
are the practice of bringing plants into the workplace (Bringslimark, Hartig, & Patil, 2009), 
of general practitioners prescribing to seek out nature (Van den Berg, 2017), or even the 
practice of taking psychotherapy outside into nature (Cooley, Jones, Kurtz, & Robertson, 
2020). From a scientific standpoint, addressing this question would help to relate research 
on cognitive coping to the substantial knowledge base on the restorative effects of viewing 
nature (Aldwin, Skinner, Zimmer-Gembeck, & Taylor, 2011; Folkman, 2011; Marroquín, 
Tennen, & Stanton, 2017; McMahan, & Estes, 2015; Twohig-Bennet, & Jones, 2018; 
Schertz, Meidenbauer, & Berman, 2021). In what follows we will first describe how cognitive 
coping is operationalised in this paper. Next we discuss whether nature could influence 
cognitive coping with feelings of stress. 

Cognitive Coping
  “An essential component of achieving, restoring, and sustaining psychological 
well-being is the ability to adapt to the challenges and obstacles of life” (Marroquín, Tennen, 
& Stanton, 2017, p. 253). Cognitive coping  is important as it helps people to do just 
this, it can be defined as the cognitive strategies that are employed to manage social, 
physical, and emotional challenges (Folkman, 2011; Lazarus, 1993). Cognitive coping can 
be broadly divided in either more emotion-focused coping (i.e. focused on the negative 
emotional reactions to a stressor) or more active-focused coping, which is also described 
as problem-focused coping (i.e. focused on eliminating the causes of stress) (Lin, & Yusoff, 
2013; Marroquín, Tennen, & Stanton, 2017; Turner, Bryant-Waugh, Peveler, & Bucks, 2012). 
For instance, “giving in” is an example of cognitive emotion-focused coping and “trying to 
see the humoristic side” is an example of cognitive problem-focused coping. 
  The literature on cognitive coping often posits that, from a long term point of 
view, problem-focused coping is generally associated with higher psychological well-being 
compared to the emotion-focused alternative (Higgins, & Endler, 1995; Marroquín, Tennen, & 
Stanton, 2011; Matsushita, Matsushima, & Maruyama, 2005). However, there are important 
situational and contextual aspects that determine whether a specific coping strategy is 
either adaptive or maladaptive (Stanton, 2011). There is thus a distinct difference between 
coping strategies as a dispositional trait and coping strategies in a specific context or state. 
In a given situation or ‘state’ not one coping strategy is maladaptive per se (Fledderus, 
Bohlmeijer, & Pieterse, 2010; Kashdan et al., 2006; Schreurs et al., 1993). However, when 
that coping strategy is used rigidly it can become maladaptive. Consequently, in addition 
to the assessment of the extent to which different cognitive coping strategies are used 
(Content), it has value to consider the diversity of cognitive coping strategies used (Quality) 
and the intensity of cognitive coping (Quantity). The present paper therefore studied whether 
viewing nature influences cognitive coping (Content, Quality, Quantity) with feelings of stress. 



80

Nature and Coping with Feelings of Stress
  The restorative benefits (i.e. stress reduction and affect improvement) of exposure 
to nature are well established (McMahan, & Estes, 2015; Twohig-Bennet, & Jones, 2018). 
Even merely viewing nature imagery shows robust stress-reduction and affect improvement 
effects (Browning et al., 2020; McMahan, & Estes, 2015; Twohig-Bennet, & Jones, 2018). 
These effects of viewing nature are mostly described using a psycho-evolutionary theory 
called Stress Reduction Theory (SRT). SRT is one of the fundamental theories in restorative 
environments research and posits that non-harmful natural environments contain certain 
aspects with an important meaning to survival, that elicit a direct positive affective response 
resulting in stress-reduction (Ulrich et al., 1991). 
  A landmark study in the development of SRT was the study of Ulrich (et al., 1991). 
In this ground-breaking experiment, 120 university students participated. First, stress was 
induced with a 10-minute stressor video, whereafter the participants were randomly assigned 
to watch a 10-minute video of one in six conditions of either built or natural surroundings. 
During analysis, participants who viewed the two nature videos were collapsed into one nature 
condition and the participants who viewed the four built videos were collapsed into one built 
condition. Stress and affect were assessed, stress was measured with psycho-physiological 
measures and affect with a self-report measure (ZIPERS; Zuckerman, 1977). The authors 
concluded that the participants in the nature condition, compared to participants in the built 
condition, showed a faster and more complete recovery from stress and improvement of 
affect. The aim of the current study was to replicate and extend this pivotal study of Ulrich 
(et al., 1991), as the current study was part of a multi-lab replication effort that investigated 
whether the results of Ulrich (et al., 1991) could be replicated. Additionally, the present paper 
investigates whether the restorative effect of viewing nature may also operate through an 
effect on cognitive coping.

Present Research and Hypotheses 
  Ulrich (et al., 1991) already described that people react to a stressor not just by 
means of affective responses but also with coping responses, which implies that coping 
responses are applied in the stress recovery period and more specifically during exposure to 
nature. However, even though it seems plausible that viewing nature can influence cognitive 
coping with stress, to our knowledge, this had not yet been directly studied. The novelty of 
the present study warranted assessment in a controlled lab setting. Therefore, a controlled lab 
study was conducted that assessed how people cognitively cope with feelings of stress while 
viewing a video of either natural or built surroundings after first watching a stressful video. 
  It was hypothesized that viewing a nature (vs. built) video would result in a higher 
cognitive coping quantity and a higher cognitive coping quality. Cognitive coping content was 
assessed exploratively, as such there was no hypothesis regarding which specific coping 
strategy would be used to a lesser or higher extent while watching the nature (vs. built) video. 
Restoration was assessed with positive and negative affect, for the purpose of the additional 
aim of the current study to replicate the landmark study of Ulrich (et al., 1991). It was thus 
predicted that participants would experience less negative affect, and higher positive affect 
after watching the nature video, compared to the participants who viewed the built video. 
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4.2 | STUDY DESCRIPTION

Method

Participants
  We conducted an a priori power analysis using G*Power (3.1). The suggested 
sample size was at least 128 participants for a fixed effects ANOVA analysis with two 
groups, a medium effect size (f = 0.25) and 80% power (Faul, Erdfelder, Lang, & Buchner, 
2007). This study therefore included 130 participants. All participants were undergraduate 
University students. Three participants dropped out during the study, two during the stressor 
and one during the environmental video. This resulted in a total of N = 127 participants that 
completed the study and were included in the analyses. Similar to Ulrich (et al., 1991), 
participants who viewed the two nature videos were collapsed into one nature condition and 
the participants who viewed the four built videos were collapsed into one built condition. For 
the present study this meant that 67.7% (n = 86) of participants were in the built conditions 
and 32.3% (n = 41) were in the nature conditions. From these participants, 50.4% (n = 
64) were male and 49.6% (n = 63) were female. Their age ranged from 18 to 53 years old 
(M = 22.08, SD = 4.40). Please see Table 4.1 for the descriptive statistics per condition. 
Regarding their field of education, 71.7% (n = 91) of the participants were psychology 
students, 10.2% (n = 13) were in other social sciences, 12.6% (n = 16) were in the exact or 
natural sciences and 5.5% (n = 7) in other fields of education. 
  Participants were recruited through direct recruitment on campus and via the SONA 
system, a cloud based subject pool software for Universities. The eligibility requirements for 
this study were a) being an undergraduate student, b) being 18 years or older, additionally 
people were instructed not to participate if c) someone close to them suffered a traumatic 
industrial working accident, and if they d) had a pacemaker, and e) were taking medication 
for cardiovascular conditions. Conform approval by the Institutional Research Ethics 
Committee (VCWE-2018-002R1), an informed consent form was completed prior to the 
start of the study and a debriefing was provided after the study. During the informed consent 
procedure participants were advised not to participate if they i) had a history of fainting 
spells, dizziness or low blood pressure, ii) had not eaten anything yet today, and iii) thought 
of themselves as being especially sensitive to upsetting visual materials. Students received 
€ 10,00 or 60 research credits as compensation for their participation.

Measures
  This study was conducted as part of a multi-lab replication effort that investigated 
whether the results of Ulrich (et al., 1991) could be replicated, and therefore included 
psycho-physiological measures to assess stress induction and recovery. This paper will not 
report on these measures, because this goes beyond the scope of the present paper. 
  Affect. Restoration was assessed with positive and negative affect, which was 
assessed at baseline (t0), after stress induction (t1), and after the environmental videos (t2) 
with the Zuckerman’s Inventory of Personal Reactions Scale (ZIPERS). This twelve-item 
self-report measure assesses affect on five factors: “fear arousal”, “positive affect”, “anger 
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and aggression”, “attentive coping” and “sadness” (Zuckerman, 1977). Due to the known 
low reliability of these original subscales, the ZIPERS in the present study was divided in two 
subscales of “positive affect” and “negative affect”, based on previous research (Valtchanov, 
Barton, & Ellard, 2010). An example of a ZIPERS item is “I feel elated or pleased”, with 
answer categories ranging from 1 “not at all” to 5 “very much”. The internal reliability for 
the items measuring positive affect and negative affect was sufficient, with a Cronbach’s α 
across the three measurement times that varied from .71 to .81 for positive affect and .72 
to .82 for negative affect, which is fairly consistent with the study of Valtchanov, Barton, and 
Ellard (2010) (α = .81 for positive affect and α = .88 for negative affect).
  Cognitive Coping. The outcome measure of interest was ‘state’ cognitive coping, 
which was assessed with the State Coping Scale (SCS; Meuwese, Maas, Krabbendam, & 
Dijkstra, 2021). The SCS has been developed in previous work of ours, which comprises of 
three lab experiments, to address the caveat that no measure for ‘state’ cognitive coping 
was available (Meuwese et al., 2021). The SCS is based on a well-validated trait coping 
measure, the Utrecht Coping List (UCL; Sanderman & Ormel, 1992; Schreurs et al., 1993). 
The UCL is frequently used for diagnostic purposes in clinical practice in the Netherlands 
(Snellen, 2018), and has also gained terrain internationally (Correa et al., 2019; Turner et al., 
2012). Similar to the UCL, answer categories for the SCS ranged from “not at all” to “very 
much” on a 5-point scale. Please see Table C1 the Appendix for an overview of the items of 
the SCS and how these items relate to the original UCL subscales. 
  Content. Regarding cognitive coping Content (To what extent are specific coping 
strategies displayed?), the present study builds on the factor structure resulting in three 
subscales (i.e. “Active” coping, “Passive” coping, and “Avoidance” coping) that were revealed 
by our own previous work (Meuwese et al., 2021). “Active coping” can be considered a 
problem focused coping strategy and “Passive Coping” and “Avoidance Coping” can be 
considered emotion-focused coping strategies (Fledderus, Bohlmeijer, & Pieterse, 2010; 
Turner et al., 2012; Schouws et al., 2015). The higher the score on a subscale, the more 
the respective coping strategy has been used. Reliability of the subscale “Active Coping” 
was moderate with a Cronbach’s α of .61. Reliability of the subscale “Passive Coping” was 
sufficient with a Cronbach’s α of .74, and reliability of “Avoidance Coping” subscale was 
also sufficient with a Cronbach’s α of .73. 
  Quality. Regarding cognitive coping “Quality” a categorical “Number of Strategies” 
variable was computed by dichotomizing each of the three subscales into 0 (strategy not 
used) and 1 (strategy used), and summing up these scores. This resulted in a variable with 4 
levels: no strategy used, one strategy used, two strategies used, and three strategies used. 
  Quantity. Regarding cognitive coping Quantity (how much do people cope?), a 
continuous “Total Coping” variable was computed in line with the original UCL guidelines, 
by adding up the individual subscale scores.
  Environmental Videos Check. As a check for the restorative qualities of the 
environmental videos, participants were asked to rate how quiet, busy, relaxing, stressful, 
and boring, they had perceived their environmental video, using a visual analogue scale 
from 0 (not at all) to 100 (completely).
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Videos
  Stress induction. Stress was induced by playing consecutive video fragments 
showing (mostly) true story industrial workplace accidents, for 10 minutes. This video was 
created in order to mimic the video used in the key study of Ulrich et al. (1991). The audio 
was stripped from the video fragments and replaced with ominous music. Please see the 
Appendix for a link to this stressor video.
 Environmental videos. As a close replication of the study of Ulrich (et al., 1991) six 
10 minute environmental videos were created that resembled the original stimulus videos as 
much as possible (for a detailed description of each video see Ulrich (et al., 1991, p. 211). 
For all videos, participants were instructed to envision themselves sitting on a bench, looking 
out on what was happening in the video. Please see the Appendix for the links to all videos. 

Procedure
  Participants were welcomed at the lab by a female experimenter. They were 
informed in writing as well as in person about the procedure of the study, the eligibility 
requirements and that they could stop at any time during the study without consequences. 
Any questions were welcomed and answered. After signing the informed consent, 
participants provided the experimenter with information regarding payment for either credits 
or money. Hereafter, the experimenter placed and calibrated the psychophysiological 
equipment. Then, participants were asked to store their phone in a safety box, to reduce 
distractions in the cubicle. Using Qualtrics, a web-based survey tool, the questionnaire was 
administered in private cubicles. It started with the ZIPERS baseline measurement, followed 
by the stress induction and the ZIPERS post stressor measurement. Then, participants 
were randomly assigned by Qualtrics to view one of the six environmental videos, which 
were followed by the last ZIPERS measurement and some demographic questions. After 
the main replication measurements, the SCS was administered.
 Participants were debriefed and informed about who to contact in case they would 
experience any lingering negative affect after completion of the study. Participants were 
also asked not to share information about the study purpose and details of the videos to 
their fellow students until data collection was completed. Finally, they were handed back 
their phones and the payment (60 credits or € 10,00) was processed. This study had a total 
duration of approximately 60 minutes. Please see Figure C1 in the Appendix for a schematic 
overview of the procedure. 

Statistical Procedure
We used univariate ANOVA’s to test our theoretical predictions. The assumption of 
homogeneity of variances for this analysis was met for all measures. Kolmogorov-Smirnov 
tests of normality indicated that the assumption of normality was violated for most outcome 
measures. Therefore, analyses were performed utilising bootstrapping with N = 1000 random 
samples (Field, 2013). Non-parametric tests were used to analyse the randomization and 
environmental video checks. All tests were administered in IBM SPSS statistics (v26) using 
an alpha-level of 0.05. 
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  In addition to the p-values and effect sizes, the Bayes factors (BF) were calculated 
for the cognitive coping outcome measures. Bayesian statistics provide more information 
regarding the likelihood of the data under either the null-hypothesis or the alternative 
hypothesis (Lee, & Wagenmakers, 2014). Bayes factors greater than 1 can be interpreted as 
a likelihood of the data under the null hypothesis, as opposed to the Bayes factors smaller 
than 1 that can be interpreted as a likelihood of the data under the alternative hypothesis. 
The Bayes factors were calculated with JASP (v0.14.1). To facilitate the interpretation of 
the Bayes factors, we applied the classification scheme of Jeffreys (1961; see also Lee, & 
Wagenmakers, 2014): Bayes factors between 1 and 1/3 indicate anecdotal evidence for 
the null-hypothesis, Bayes factors between 1/3 and 1/10 indicate moderate evidence for 
the null-hypothesis, Bayes factors smaller than 1/10 indicate strong evidence for the null-
hypothesis, Bayes factors between 1 and 3 indicate anecdotal evidence for the alternative 
hypothesis, Bayes factors between 3 and 10 indicate moderate evidence for the alternative 
hypothesis, and Bayes factors greater than 10 indicate strong evidence for the alternative 
hypothesis.
  Two outliers (> 3 SD) were found for baseline negative affect and one outlier (> 3 
SD) was found for negative affect after the environmental videos. Analyses with and without 
these outliers did not result in differences regarding the significance of the effects. We 
therefore we retained the outliers in the analyses. 

Table 4.1. 
Descriptive and Test Statistics for the Randomization Checks. 

Built Nature Total U p Cohen’s d

M SD M SD M SD df = 127 

Sex (% Female) 50% 48.8% 49.6% 1741.5 .90 0.02

Age 22.05 4.54 22.15 4.13 22.08 4.40 1747.5 .94 0.01

Positive affect baseline 3.04 0.78 3.04 0.73 3.04 0.76 1804.50 .83 0.04

Negative affect baseline 1.30 0.39 1.28 0.39 1.30 0.38 1738.00 .89 0.02
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Results

Randomization and Stress induction
  Randomization. To assess whether random assignment was successful in creating 
comparable groups across conditions, non-parametric independent samples tests were 
computed for the following variables: sex, age, field of education, baseline negative affect, 
and baseline positive affect. No significant difference was found for the Field of education, 
Mann-Whitney U (127) = 1958.50, p =.20, Cohen’s d = 0.18. No significant differences were 
found for the other variables either, indicating that random assignment was successful. For 
an overview of the descriptive and test statistics for these randomization checks, please see 
Table 4.1
 Stress induction. To assess whether the stress induction was successful non-
parametric dependent samples analyses were conducted for both positive and negative 
affect, comparing the post stressor (t1) means to the baseline (t0) means. In line with a 
successful stress induction, positive affect decreased significantly (Mt0 = 3.04, SDt0 = 0.76; 
Mt1 = 2.05, SDt1 = 0.69), Wilcoxon W (127) = 230.50, p <.001, Cohen’s d = Not a number 
(NaN), and negative affect increased significantly Mt0 = 1.30, SDt0 = 0.38; Mt1 = 2.45, SDt1 = 
0.82), Wilcoxon W (127) = 7255.00, p <.001, Cohen’s d = Not a number (NaN). 

Environmental Videos Check 
  As a check for how participants perceived the nature condition videos compared 
to the built condition videos, non-parametric independent samples tests were computed 
on the following ratings of the videos: quiet, busy, relaxing, stressful, and boring. Analyses 
revealed that the nature condition videos were rated quieter and more relaxing compared to 
the built condition videos. Also the nature condition videos were rated as less busy and less 
boring compared to their built counterparts. No significant differences were found regarding 
how stressful the videos were rated. Please see Table 4.2 for an overview of the descriptive 
and test statistics of these analyses. 

Table 4.2 
Descriptive and Test Statistics for the Environmental Video Checks. 

Built Nature Total U  p Cohen’s d

M SD M SD M SD df = 127

Ratings

Quiet 64.38 28.62 75.85 24.09 68.09 27.68 2210.50 .02 0.42

Busy 27.35 23.77 10.00 20.32 21.75 24.05 790.50 <.001 0.99

Relaxing 44.44 30.80 68.95 24.94 52.35 31.14 2553.50 <.001 0.78

Stressful 9.40 18.09 9.59 20.49 9.46 18.81 1504.50 .17 0.24

Boring 73.81 31.20 51.90 35.67 66.74 34.15 1067.50 <.001 0.67
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Affect
  To test the hypothesis about positive affect, a bootstrapped univariate ANOVA 
was conducted with the positive affect scores after the environmental video (t2) as the 
dependent variable, condition as the independent fixed factor and post stressor (t1) positive 
affect scores as a covariate. The analysis revealed a main effect of condition F (1,124) = 
6.39, p = .01, with a small effect size of n2 = .03. Positive affect after the environmental video 
was significantly higher for the participants in the nature condition (M = 2.70, SD = 0.77) 
compared to the participants in the built condition (M = 2.38, SD = 0.80). 
  To test the hypothesis about negative affect, another bootstrapped univariate 
ANOVA was conducted but now with the negative affect scores after the environmental 
video (t2) as the dependent variable, condition as the independent fixed factor and post 
stressor (t1) negative affect scores as the covariate. This analysis revealed no main effect 
of condition F (1,124) = 0.07, p = .80, n2 = .00. differences between the participants in the 
nature condition (M = 1.33, SD = 0.49) compared to the participants in the built condition 
(M = 1.44, SD = 0.49) for negative affect after the environmental video. Please see Figure 
4.1 for a schematic overview of these results. 

Figure 4.1. Mean positive (left) and negative (right) affect scores at baseline (t0), and before and 
after the recovery period, a.k.a. after the stressor (t1) and after the environmental videos (t2).

Cognitive Coping 
  Content. The bootstrapped univariate ANOVA’s with the respective specific 
cognitive coping strategy as the dependent variable and condition as the independent 
fixed factor revealed that participants in the nature group (M = 6.78, SD = 2.42) used less 
“Passive Coping” compared to the participants in the built group (M = 7.95, SD = 3.29): 
F (1,124) = 4.12, p = .04, with a small effect size of n2 = .03, BF10 = 1.26. No significant 
differences were found between the nature group (M = 11.10, SD = 4.31) and the built 
group (M = 11.28, SD = 3.71) for “Active Coping”: F (1,124) = 0.60, p = .81, n2 = .00, BF10 = 
0.21. Also no significant differences between participants in the nature group (M = 4.85, SD 
= 2.49) and built group (M = 4.98, SD = 2.19) were found for “Avoidance Coping”: F (1,124) 
= 0.08, p = .78, n2 = .001, BF10 = 0.21.
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  Quality. The bootstrapped univariate ANOVA with “Number of Strategies” as the 
dependent variable and condition as the independent fixed factor revealed a main effect of 
condition, F (1,124) = 5.39, p = .02, with a small effect size of n2 = .04, and a Bayes Factor 
of BF10 = 2.20. The number of coping strategies used to deal with the stressor video was 
lower in the nature group (M = 2.37, SD = 0.92) compared to the number of strategies used 
by participants in the built group (M = 2.69, SD = 0.62),.
  Quantity. The bootstrapped univariate ANOVA with “Total Coping” as the dependent 
variable and condition as the independent fixed factor revealed no main effect of condition 
F (1,124) = 1.44, p = .23, with a small effect size of n2 = .01, and a Bayes Factor of BF10 
= 0.38. Meaning that no significant difference was found between the nature group (M = 
22.73, SD = 7.52) and the built group (M = 24.21, SD = 5.95) for how much participants 
coped with the stressor video during the conditions. Please see Figure 4.2 for a schematic 
overview of these results.

Figure 4.2. Mean sum scores and standard deviations for the nature and the built condition 
regarding cognitive coping Quantity, Content (Active, Passive, & Avoidance) and Quality.
* p < 0.05 and ** p < 0.001.

4.3 | GENERAL DISCUSSION
  A lab experiment was conducted to study whether viewing natural (vs. built) 
surroundings could influence cognitive coping with feelings of stress. An additional aim 
of the current study was to replicate the landmark study of Ulrich (et al., 1991). Cognitive 
coping was assessed on the aspects of Content (To what extent are specific coping 
strategies displayed?) Quality (How many different strategies are combined?), and Quantity 
(how much do people cope?). Similar to Ulrich (et al., 1991), affect was assessed at 
baseline, after the stressor, and after the environmental videos. Regarding cognitive coping 
and contrary to what was expected, anecdotal evidence was found for a less diverse 
use of coping strategies (Quality) for the nature (vs. built) condition. Also unexpected, 
no significant differences between conditions were found for cognitive coping Quantity 
(anecdotal evidence for the null-hypothesis). Regarding the exploratively studied cognitive 
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coping Content, anecdotal evidence was found for less “Passive” coping use for the nature 
(vs. built) condition, while no significant differences between conditions were found for the 
“Active” coping and “Avoidance” coping strategies. The Bayes factors of “Active” coping 
and “Avoidance” coping revealed substantial evidence for these null-hypotheses. In line with 
expectations and Stress Reduction Theory, positive affect after the environmental video was 
higher for the participants in the nature condition, compared to the participants in the built 
condition. Unexpectedly, no significant difference between the conditions was found for 
negative affect after the environmental video. 
  The results for positive affect of the present study are in line with Stress Reduction 
Theory (SRT) and the results of Ulrich (et al., 1991). However, the expected similar effects 
for negative affect were not found. Several meta-analyses have also found that the effects 
of viewing nature on positive affect are more robust than the negative affect effects (Kondo, 
Jacoby, & South, 2018; McMahan, & Estes, 2015). It seems that restoration did take place, 
as is illustrated by positive affect after the recovery period being higher for the participants 
in the nature (vs. built) condition, and by participants rating the nature videos as more 
relaxing compared to the built videos. However, the present study does not indicate that 
the restorative effect of viewing nature operates through an increase in cognitive coping 
quality and quantity. One possible explanation for the lack of effects on cognitive coping 
might be that the stress reduction effect of viewing nature is such an ingrained, instinct 
like process that it operates through a bottom-up affect process rather than a conscious 
cognitive top-down process (Egner, Sütterlin, & Calogiuri, 2020; Kardan et al., 2015; 
Korpela, Ylén, Tyrväinen, Silvennoinen, 2008; Richardson, McEwan, Maratos, & Sheffield, 
2016; Richardson, 2019). 
  Richardson (et al., 2016; Richardson, 2019) describes this bottom up process 
through the use of the three circle (“threat”, “drive”, and “contentment”) model of affect 
regulation, which posits that affect regulation is orchestrated neurophysiologically. 
When considering stress reduction while viewing nature, nature in particular facilitates 
parasympathetic activation (inducing a calm and relaxed state) (Ulrich et al. 1991, Richardson 
et al., 2016). However, nature can also be associated with both activation (e.g. eliciting joy 
and excitement) and deactivation of the sympathetic nervous system (during restoration) 
(Richardson et al., 2016).  Even though this bottom up regulatory process is supported by 
some evidence, recent meta-analyses and original research shows that studies often fail 
to find such psycho-physiological effects when studying the restorative effects of nature 
(Corazon et al., 2019; Jones et al., 2021; Mygind et al., 2021; Yao, Zhang, & Gong, 2021). 
Egner, Sütterlin, and Calogiuri (2020) therefore explain the restorative benefits of nature 
based on classical conditioning. This Conditioned Restorative Theory (CRT) would imply 
that in the present study no indication was found for the restorative effect of viewing nature 
being operated through an increase in top-down cognitive coping, because restoration 
occurs bottom-up via classical conditioning. 
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Strengths and Limitations
  Inevitably this study design had limitations. First, participants were sampled from 
the population that is most frequently used for psychology studies, namely psychology/ 
social sciences students. These students are hardly representative for western society, let 
alone the entire human population. However, because this study was a replication effort, we 
wanted to adhere to replicating the original research as closely as possible. Also, there is 
something to say for a convenience sample in a well-controlled laboratory setting when the 
research question is novel, like in the present study. 
  Second, for this study we created the State Coping Scale (SCS) that, even though 
it is based on the well-validated UCL, is not yet a validated measure and might therefore 
not be sufficiently reliable., we have used the SCS in previous work (three lab experiments 
with a total sample size of 506 participants) (Meuwese et al., 2021), of which the same 
factor structure was found for the two studies with sufficient statistical power. However, 
even though reliability was sufficient for the “Passive Coping” and “Avoidance Coping” 
strategies in the present study, reliability of the “Active Coping” strategy was only moderate. 
Taken together, we think our results can be relied upon, but it is definitely recommended to 
conduct a validation study with the SCS in future research. 
  Third, even though this study used six different videos of a considerable duration to 
operationalise the nature vs. built conditions, it still showed digital nature in a research cubicle 
instead of exposing participants to actual nature. A meta-analyses and systematic review 
report that, even though lab studies that use viewing of nature imagery show robust stress 
reduction and affective benefits, effect sizes are larger for studies that expose participants 
to real nature (Schertz, Meidenbauer, & Berman, 2021; McMahan, & Estes, 2015). We thus 
suspect that the results of the present study might be an underestimation of the effects in 
more ecologically valid surroundings and encourage a replication study using actual nature. 
  Finally, the present study did not include self-reported stress to assess whether 
the stress induction was successful. Positive affect did decrease and negative affect did 
increase significantly after the stressor video, however an argument can be made that this 
is not a direct assessment of experienced feelings of stress. Showing a stressor video 
however, is a commonly used and well validated manipulation to induce feelings of stress 
(Schertz, Meidenbauer, & Berman, 2021; McMahan, & Estes, 2015; Ulrich et al., 1991). 
Also the stressor video used in the present study has been used in another study before 
where self-reported stress was assessed and found to significantly increase after the 
stressor (Meuwese, Dijkstra, Maas, & Koole, 2021). Therefore, we believe it can be relied 
upon that participants in the present study did experience feelings of stress after viewing 
the stressor video. 

Concluding Remarks 
  The present research is amongst the first to study whether the environment we 
are in might influence how we cope with feelings of stress. Even though restoration did 
take place, the present study does not indicate that the restorative effect of viewing nature 
operates through an increase in cognitive coping.
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“All social interaction is affected by 
the physical container in which it occurs”

Bennet & Bennet, 1970
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Abstract

Nature is considered to have restorative qualities that can potentially improve psychotherapy 
success. However, little is known about how clients experience nature during psychotherapy. 
The research aim of this phenomenological qualitative study was to study how clients 
experience nature during individual outpatient psychotherapy that took place while walking 
in nature. More specifically we were interested in clients’ inner world experiences. All 
participants (N = 12) received treatment through licensed therapists for a DSM-5 classified 
disorder. Semi-structured interviews were conducted. To uncover true lived experiences 
during these interviews, participants were asked to close their eyes and envision themselves 
during a psychotherapy session in nature. The verbatim transcripts were coded by means 
of inductive thematic analysis and the results were member checked. Results showed that 
nature brings clients closer to their inner worlds. How nature brings this about is unfolded 
in a conceptual model of lived experience. We argue that psychotherapy can be enriched 
by considering nature as a supportive environment because bringing clients closer to their 
inner worlds is of essential value in facilitating successful treatment interventions. 

5.1 | INTRODUCTION
 Imagine you have an appointment with a therapist, like a psychologist or a 
psychiatrist. Where do you envision that you will have this appointment? Most of us visualize 
a room with chairs or even a sofa, with maybe a small table and a box of tissues. We 
automatically think of an indoor setting. How come we don’t consider having the session 
outdoors? The vast majority of psychotherapy treatments take place in an indoor setting 
(Jordan, & Marshall, 2010). However, nature is considered to have restorative qualities that 
can potentially improve therapy success (Cooley, Jones, Kurtz, & Robinson, 2020; Revell, 
& McCloud, 2017). An increasing number of initiatives are thus being developed that move 
psychotherapy into nature (Cooley et al., 2020). For example, people with stress related 
mental health disorders receive treatment in a rehabilitation garden (Adevi, Uvnäs-Moberg, 
& Grahn, 2018), adolescents with behavioural problems are taken on wilderness therapy 
camps (Fernee, Mesel, Andersen, & Gabrielsen, 2019), and person-centered therapy or 
cognitive behavioural therapy is provided while strolling through local parks resulting in 
“Walk and Talk” therapy in nature (Revell, & McCloud, 2017). The present paper focusses on 
the latter. The research aim of the present paper is to study how clients experience nature 
during individual outpatient psychotherapy that takes place while walking in nature. More 
specifically, we are interested in clients’ inner world experiences. 
  Psychotherapy is defined by the American Psychological Association (2012) as: “the 
informed and intentional application of clinical methods and interpersonal stances derived 
from established psychological principles for the purpose of assisting people to modify their 
behaviours, cognitions, emotions, and/or other personal characteristics in directions that 
the participants deem desirable”. Individual outpatient talk therapy is the most common 
way of providing evidence-based psychotherapy by licensed therapists in the western world 
(American Psychological Association, 2016). An equivalent for this treatment in a natural 
setting is: “talking therapy in natural outdoor spaces” (Cooley et al, 2020). For the present 
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study we specified this description further by referring to individual outpatient psychotherapy 
while walking in nature. Even though walking is known to have restorative effects regardless 
of the environment (Gerber, & Pühse, 2009), nature is the specific setting of interest for 
the present paper; because walking in nature settings is considered to have additional 
restorative effects compared to walking in built settings (Kondo, Jacoby, & South, 2018; 
Olafsdottir et al., 2018; Twohig-Bennett, & Jones, 2018). Psychotherapy in the present 
study is thus described as a licenced therapist and a client having their psychotherapy 
session while walking together outside in natural outdoor spaces. Nature can either be used 
in a passive manner as the décor of the session or in an active manner, as a resource for 
treatment interventions (Cooley et al., 2020).
  Revell and McCloud (2017) already conducted a qualitative phenomenological study 
about therapy while walking in nature by interviewing counsellors/ psychotherapists instead 
of clients themselves and analysing their reported observations about client experiences. 
The counsellors/ psychotherapists reported a more collaborative therapeutic relationship 
in nature compared to sessions indoors. Moreover, in the counsellors/ psychotherapists’ 
experience, the natural environment together with walking brings clients more in contact with 
their body and inner experiences. Also, in the counsellors/ psychotherapists’ experiences, 
clients have more opportunities to “express and act on their preferences and choices” 
in nature. For example, clients can choose a direction for the walk according to their 
preference. These results however, raise the question what clients themselves experience 
during psychotherapy while walking in nature, because even though therapists are trained 
to speculate about certain intrapsychic processes, the clinicians judgment has been found 
to insufficiently grasp a client’s perspective and experience (Garb, 2005; Miller, Spengler, & 
Spengler, 2015).
  Dybvik, Sundsford, Wang, and Nivison (2018) studied the experiences of 12 clients 
regarding how individuals understand the significance of nature in relation to their mental 
health and treatment. All participants received inpatient group therapy in a natural setting. 
Results of this qualitative study showed that nature fosters a closer connection to clients 
inner experiences, the obstacles they face, and existential meanings (Dybvik et al., 2018). 
Clients also reported that nature facilitates metaphors to life and human experience that 
can enhance the therapy process. This study already gives some insights into how clients 
experience nature, but focusses on clients who participated in inpatient group therapy. 
As outpatient individual treatment is the most common way of providing evidence-based 
psychotherapy by licensed therapists in the western world it is of relevance to investigate 
whether similar results can be found in outpatient individual treatment. 
 Sonntag-Östrom (et al., 2015) studied the experiences of 19 clients in a forest 
rehabilitation program. Participants were asked to regularly walk in the forest by themselves, 
not with a therapist. Results showed that the forest was a favourite place to rest, that it was 
experienced as restorative, and that the natural surroundings facilitated reflection. However, 
these clients went to the forest alone without a therapist, which was overwhelming for 
them sometimes. In their discussion the authors recommend that talks with a therapist 
should be added during the walks for the forest rehabilitation program, which would result 
in psychotherapy while walking in nature. 
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  These exemplary studies about nature during psychotherapy (Dybvik et al., 2018; 
Sonntag-Östrom, et al., 2015; Revell and McCloud, 2017), or during rehabilitation (Poulsen, 
Stigsdotter, Djernis, & Sidenius, 2016; Sahlin et al., 2012; Sonntag-Östrom, et al., 2015), together 
with other phenomenological work on nature experiences in general (Naor, & Mayseless, 2020; 
Schweitzer, Brymer, & Glab, 2021; Snell, & Simmonds, 2013) provide the first suggestions 
that nature can have an impact on clients’ inner world experiences. More specifically, previous 
work suggests, that nature might facilitate a coming closer to inner world experiences. Such 
findings have potential value for psychotherapy. Psychotherapists aim to assist their clients to 
modify their behaviours, cognitions, emotions and/ or personal characteristics in directions that 
clients deem desirable. But to be able to assist their clients herein, accessibility to lived inner 
world experiences is required (Ji, Heyes, MacLeod, & Holmes, 2016; Lang & Bradley, 2010; 
Thoma, & McKay, 2014). To exemplify, when a client is convinced of her worthlessness, merely 
stating she is not, will not change her belief. Her therapist will want to organize a treatment 
intervention that will result in her experiencing that she has value. Such an experience is usually 
best gained when someone feels connected to their inner world, as is described in treatment 
interventions for numerous evidence-based treatments (Ji, Heyes, MacLeod, & Holmes, 2016; 
Lang & Bradley, 2010; Thoma, & McKay, 2014). If nature can be a supportive environment to 
foster such a connection to people’s inner worlds, it has value for psychotherapy. 
  The research aim of this qualitative study was to study inner world experiences 
regarding nature, in clients who received individual outpatient psychotherapy while walking 
in nature, since, to our knowledge, this has not been studied so far. Clarity and depth 
regarding the human-nature relationship during psychotherapy in nature might help the 
field of (clinical) environmental psychology by furthering our understanding of underlying 
psychological processes (Egner, Sütterlin, & Calogiuri, 2020; Joye, & Van den Berg, 2011; 
Richardson, 2019). Moreover, studying clients’ inner world experiences regarding nature 
during psychotherapy has clinical relevance, because it might help to give words to what 
the value of nature is and contribute to incorporating nature as a supportive environment for 
psychotherapy (Cooley et al., 2020).

5.2 | STUDY DESCRIPTION

Method

Researcher backgrounds
  In line with the consolidated criteria for reporting qualitative research (COREQ; 
Tong, Sainsbury, & Craig, 2007), this section describes the researcher backgrounds and 
their involvement in different stages of the study process. 
  The lead researcher (DM) is a junior researcher (MSc) and a psychologist. She is 
currently working on her dissertation concerning nature and mental health and also works 
as a psychologist for a department of a large outpatient mental health care facility, where 
psychotherapy sessions are predominantly provided indoors. DM has been involved in the 
present research regarding conceptualisation, methodology, data collection, data analysis, 
and writing - original draft preparation.
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  NV is a senior researcher (PhD) in Nursing Science. She has ample experience in 
qualitative research. NV has been involved in the present research regarding methodology, 
data analysis, supervision and writing – review and editing.
  KD is a senior researcher (PhD) in Environmental Psychology. KD has been involved 
in the present research regarding conceptualisation and writing – review and editing. 
  LK is a professor in Clinical Neuropsychology. LK has been involved in the present 
research regarding data analysis and writing – review and editing. 
  JM is a senior researcher (PhD) in Environmental Psychology. She has ample 
experience in investigating the association between green space and (mental) health. 
She recently co-edited a book titled ‘Green mental health’. A Dutch book aimed to start 
a movement in which nature is used more broadly for prevention and treatment of mental 
health problems. JM has been involved in the present research regarding conceptualisation, 
data analysis, supervision and writing – review and editing.

Phenomenological Qualitative Design
  A qualitative research design and phenomenology in particular was chosen because 
it focusses on providing a deep understanding of the lived experience of a phenomenon, 
in the present study being psychotherapy while walking in nature. The phenomenological 
research process consists of five mutually interactive and cumulative processes according to 
Finlay (2012; 2014): “(a) embracing the phenomenological attitude, (b) entering the lifeworld 
(through descriptions of experiences), (c) dwelling with horizons of implicit meanings, (d) 
explicating the phenomenon holistically, and (e) integrating frames of reference”. 
  The present study has followed these processes, meaning that: 
(a) The researchers have reflected upon their own beliefs about the phenomenon intellectually 
as well as personally, which is known as bracketing. Bracketing is used to mitigate researcher 
bias due to unacknowledged preconceptions by stimulating researchers to uncover their 
own beliefs about a topic (Dörfler, & Stierand, 2020; Finlay 2012; 2014). Throughout the 
research process the researchers of this paper were encouraged to disclose their beliefs, 
both in writing before commencement of the study as well as verbally during the research 
group meetings by means of reflective conversations. 
(b) The researcher aimed to foster a rich description of participants’ experiences by using 
an imagery technique during which participants were asked to close their eyes and envision 
themselves during a psychotherapy session in nature. Questions like: “what do you see, 
what do you hear around you, what are you talking about, what do you feel in your body?” 
were asked to increase vividness and facilitate in-depth thick description of the lived 
experience. The aim of this imagery technique was to grasp the true lived experiences as 
much as possible and to not merely invite clients to answer the questions intellectually, but 
to resonate empathically. 
(c) Coding was performed by DM and NV. Consensus in the coding was reached after 
meticulously comparing codes from five randomly chosen interviews. Differences in 
interpretations were discussed until consensus was reached during coding and during 
discussion in the research group regarding the interpretations of the findings. When analysing 
the transcripts of the interviews, DM and NV, were open to the implicit meanings of what 
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participants describe. Instead of approaching analysis as a merely intellectual process, the 
researchers aimed to truly imagine themselves in a participants’ experience to understand 
the essence of it. 
(d) When writing down the results of this phenomenological study, the researchers have used 
language in a manner that stayed close to the words used by the participants. Scientific 
rigour was facilitated by describing the step by step process of employing phenomenology 
as a method. To enhance transparency, direct verbatim quotes from participants as well as 
the researchers’ interpretations of the meaning of the phenomenon as a whole are included 
in the present paper. 
(e) When writing down the results, the researchers have not turned to the literature in clinical 
and/or environmental psychology to explain or interpret the phenomenon during the period 
of interviewing and analysing. What the implications of results are for the overall research 
field of clinical environmental psychology is discussed in the discussion section of the 
present paper. 

Participants
  All participants (N = 12) received treatment through licensed therapists (Dutch 
BIG register: 6 GZ-psychologists and one psychiatrist), who provide outpatient individual 
psychotherapy while walking in nature. Before commencement of the study there was no 
relation between the researchers and the participating therapists or their clients. Clients 
were mostly recruited via their therapists, who were contacted by means of the available 
information on their websites or via contact information provided by their colleagues. Also 
social media posts were put out to announce the study. Inclusion criteria for the clients 
were: i) they were treated with psychotherapy while walking in nature, ii) at the time of 
treatment they were suffering from a Diagnostic and Statistical Manual (DSM-5; American 
Psychiatric Association, 2013) recognized mental disorder, iii) their therapist was listed in the 
Dutch BIG register, iv) the client was willing to participate voluntary, v) the client consented 
to the audio recording of the interview. 

Procedure
 Once a client was interested in participating, they were contacted by DM to 
discuss the information sheet, whereafter they signed for informed consent. The study 
was approved by the Research Ethics Committee (VCWE-2020-201). The semi-structured 
interviews were conducted in Dutch following a pre-developed topic list while maintaining 
room for elaboration, please see Figure 5.1. The underlined questions were the central 
questions which gave most insight into the inner world experiences of clients. Participants 
were interviewed once by means of videoconferencing software. The interviews were 
audio-recorded, transcribed verbatim and anonymised. This procedure of data collection 
was first pilot tested with two acquaintances of DM. The interviews were focused on the 
embodied experience of a session of psychotherapy while walking in nature. To exemplify, 
when clients were asked during the interview to imagine themselves in a therapy session 
while walking alongside their therapist in nature again, they started to describe what they 
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were seeing in their minds eye. This enabled the researcher to ask what role nature played 
in that experience; if nature was experienced to play a role and what impact that had; 
and what that meant for them as a person. The interviews took 45 minutes to one hour. 
Transcripts of the interviews were member checked, which means that the participants 
were sent a summary of the results and were asked to what extent they recognized their 
own experience in the way the results were described. 
  Data was collected until saturation was reached, which means that interviews from 
new participants were collected, transcribed verbatim and analysed until the new interviews 
did not substantially reveal new information (i.e. new themes) for the description of the lived 
experience of the phenomenon. At this moment, two more interviews were collected and 
analysed, to make sure data saturation was indeed complete. 
  For the purpose of publication in an international scientific journal the quotes and 
figures were translated into English for which a professional English speaker was involved. 

1. General questions
• How often have you had therapy sessions while walking outside in nature? 

 » And how often have you had therapy sessions indoors?
• How did you get to the decision to choose a treatment where you would receive therapy 

while walking outside in nature?
 » Or, if your therapist suggested this context for treatment, what did you think of this 

suggestion? 
 » What did you expect of the sessions in nature beforehand?

• How does/did your therapist incorporate nature in the sessions?
2. Suggestions for questions during the Imagination 

Please close your eyes or look at a neutral point in front of you. Just take a few deep breaths 
in and out ....... Try to imagine again that you are in a session, walking alongside your 
therapist outside in nature. Do you see it in front of you again?

• What do you see/ hear/ smell? 
• What is happening?
• What are you discussing?
• What are you doing?
• What role does nature play in this experience?
• What is going on inside of you? 
• How do you feel/ how does that feel?
• How do you notice that?
• What do you feel in your body?
• What does this do with you? 
• What about nature makes it so?
• What about that moves you?
• What does that mean for you (as a person)?

3. Follow-up discussion after the imagination
• To what extent was what you just experienced about the role of nature something typical of 

any session outside?
 » To what extent do you think the element of nature influences what you get out of 

therapy?
• What would be different if this session had not happened in nature, but inside a consulting 

room?

Figure 5.1. Topic list. The underlined questions were the central questions which gave most 
insight into the inner world experiences of clients.
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Data Analysis
  Like Revell and McCloud (2017), data was analysed by means of an inductive 
thematic analysis following the procedural steps of Giorgi (2009): “four systematic stages were 
followed: (i) transcripts were read through to gain a sense of the overall experience; (ii) in-depth 
re-reading of the descriptions and further reflection identified themes that were pertinent to 
clients experiences of psychotherapy while walking in nature. A theme statement conveyed 
an aspect of meaning that relates to a specific, recurring aspect of the overall experience of 
psychotherapy while walking in nature; (iii) emergent themes were integrated into an exhaustive 
‘condensation’ (summary representation) that reflected client experience as a whole”; (iv) 
during this stage consensus among the researchers was strived for. Data collection and data 
analysis were conducted as parallel processes with one informing the other.
  To help organize this thematic analysis process, CAQDAS (Computer Assisted 
Qualitative Data AnalysiS)  software was used, specifically ATLAS.ti 9.1 (Friese, 2019; 
Gibbs, 2013).

Results 

Description of Participants
  Of the twelve clients that participated in this study, eleven were referred by their 
therapists. One clients signed up themselves. Ten participants reported a connectedness to 
nature before commencement of psychotherapy while walking in nature. Two participants 
reported to not have experienced such a connectedness beforehand at all. Two participants 
reported being wary of starting sessions outside in nature, five were rather neutral 
beforehand and five were excited to go outdoors. In half of the treatments, the therapists 
took the initiative to take the therapy outside into nature; in the other half, the initiative 
was taken by the clients themselves. Ten participants had had previous experience with 
indoor psychotherapy; two participants were only familiar with nature therapy. Regarding 
how their therapists integrated nature in the therapy sessions, five participants reported an 
active use of nature or natural elements. A therapist, for example, asked a client what they 
saw around them and if they recognized something. However, most participants reported 
that therapists used nature in a passive manner, as the décor of the session. The forest 
was most frequently reported as the nature setting for the sessions, but dunes/beach and 
heathland were also mentioned. Finally, most participants had already completed treatment 
at the time of interview, but there were also four participants who were still in treatment. To 
check whether participants recognized themselves in the results a summary of the results 
was member checked. It had a high response rate with 11 out of 12 participants. Nearly all 
participants stated that they recognized themselves in the essence of the description and 
inconsistencies were discussed within the research team. 
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Clients’ Inner Worlds Experiences Regarding Nature
  The research aim of the present paper was to study clients’ inner worlds 
experiences regarding nature, during psychotherapy. Inductive thematic coding revealed 
that experiencing the natural outside world brought clients closer to their inner worlds. 
We developed a conceptual model with four levels as to how nature seems to bring this 
about. Nearly all participants regarded nature as ‘nature just is’ (level 1). This outside world 
observation had an impact on clients’ inner worlds (level 2), which amongst other things 
brought them closer to their emotions, for some to their essence (level 3). Deep inside, this 
seemed to elicit a feeling of ‘I am able to be me’ (level 4). Please see Figure 2 for a schematic 
representation of this conceptual model. The four levels will be described in detail in the next 
four subsections. 

Figure 5.2. Conceptual model of experiences regarding nature during psychotherapy.

Level one: “What role does nature play in this experience?”
  The first level, ‘nature just is’, was described in terms of one or more of five 
observations that were mentioned by most of the participants. These were as follows: (1) 
Nature is neutral and it does not judge. Participants reported experiencing nature as a neutral 
or accepting presence that does not judge them for their feelings, actions and who they are. 
Quote from participant 2: “Yes, nature asks absolutely nothing of me, I find that one of the 
best experiences. Erm [short pause] yes, it’s just there and if I’m not there, it’ll keep doing 
the same thing [laughs], it doesn’t ask anything of me, I don’t have to adapt my behaviour to 
it, it doesn’t judge, it doesn’t care whether I’m walking around or not, the sun will still shine. 
And the water flows, and not because of what I have or haven’t done. I find that a really 
pleasant experience, yes”. (2) There is open space in nature: Several participants reported 
that nature is just so vast, for example with views of an open landscape or being able to see 
the horizon. Quote from participant 3: “Nature, uh, peace, uh, less oppressive, you don’t 
feel confined, you can see the horizon”. (3) Nature is alive and it grows: Participants reported 
that the experience of nature is different from experiencing other environments because 
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nature is alive. A table is just a table and a chair is just a chair, but nature is not static, it has 
its own existence. Quote from participant 5: “A leaf is a leaf and a tree is a tree. And they’ve 
grown, just from air and water and some soil, it’s so soothing”. (4) Nature is ever changing, 
but nonetheless timeless: Participants reported that nature just is, because it has always 
been there and/ or always will be, while at the same time there is something different every 
day. Quote from participant 12: “nature is there and changes with the seasons, and even if 
there’s a crack in it, it’s not, nothing’s really perfect so it’s actually always perfect just as it 
is, things just happen the way they do. It’s such a mirror and such an important lesson to 
be able to let things go instead of struggling so much”. (5) Nature is fascinating: A bird that 
flies by or chirps, leaves that blow in the wind, waves that break on the beach; in nature 
there is always movement; it is quiet but never silent. Participants reported that nature is 
just fascinating. Quote from participant 10: “And the same goes for a mouse running across 
the sand, or whatever. There’s really lots happening. Yeah, so that also has to do with those 
moments, there’s just loads that you automatically filter out. But you can zoom in on things 
infinitely. And it’s really bloody interesting”.

Level two: what does ‘nature just is’ do with you? 
  The five elements of ‘nature just is’ are observations from the outside world, of 
what nature encompasses. Such an observation of the outside natural world had an impact 
on participants’ inner worlds, which constitutes the second level in the ‘nature just is’ to ‘I 
am able to be me’ experience. There was no ‘one on one’ relationship between a particular 
element and a specific impact that was mentioned; several different connections were 
made by the participants between certain observations and the impact it had on them. A 
realization that ‘nature just is’ had the following impact: (1) Puts things in perspective: Most 
participants reported that the presence of nature puts things in perspective. For example, 
seeing the open space in nature or the realization of how nature is neutral provided them 
with some distance from their own problems. Their problems then felt smaller but not in such 
a way that they were trivialized or downplayed. Quote from participant 1: “There’s no need 
to do anything, everything is gentle, and comes and goes… Hm, everything just does what 
it does. That tree’s just standing there happily. And that bird’s just watching a bit, there’s a 
few birds sitting on the ground. Yeah, they don’t worry about anything”. (2) Soothes: Several 
participants experienced a sense of comfort coming from nature. For example, that nature 
does not judge could make nature feel like a caring and reassuring presence. Quote from 
participant 7: “So you can lose someone, you can actually lose someone, but you’ll never 
lose nature. Never. So that’s really comforting for me”. (3) Liberates: Several participants 
experienced how ‘nature just is’ had a liberating impact. For example, witnessing the 
vastness of nature and feeling that there is so much open space could result in a liberating 
impact; just as experiencing no judgement from nature. Quote from participant 4: “but the 
moment when you walk away afterwards and when you really think, like, I’ve left it behind… 
and yeah, that’s a liberating feeling… in the sense that I’ve left my bit of sorrow, as it were, 
or mourning, or whatever you want to call it, that I’ve given it to nature… and that I really 
feel like the things that I wanted to forgive, that I’ve been able to… yeah, say it to that group 
of trees. And that they’ve listened to me and still they haven’t judged me, and that it was 



105

5

Chapter 5 | The Value of Nature During Psychotherapy

just the way it was”. (4) Relieves: Several participants mentioned that nature had a relieving 
impact, such as how nature is always changing can give hope that the worst is over; and 
that better times are ahead. Quote from participant 2: “despite that I am now in that marshy 
swamp, where it is half dry, half wet, half nothing, there will also be for me, there will come 
a time again that it is beautiful and that the sun will shine also for me. Researcher: And what 
does that then do with you, when you stand there like that and that realization comes to 
you? Participant 2: It gave me hope. Hope and relief, I think. And a sense of perspective, 
because this period will also pass; and perhaps also a bit of acceptance, like, yeah, that’s 
just how life is. One period goes and another comes. [Short pause] And even from a difficult 
time, something… new can spr-, yeah, sprout, I can’t think of another, another word at the 
moment. To me it means that there’s hope”.

Level three: what does that mean for you? 
  At the third level in the ‘nature just is’ to ‘I am able to be me’ experience, participants 
reported what it meant for them that ‘nature just is’ puts things in perspective, soothes, liberates 
or relieves. Again, there was no ‘one on one’ relationship between particular elements; several 
different connections were made by the participants between what ‘nature just is’ did with 
them and what it meant for them. Regarding what it meant for them, participants described the 
following: (1) coming close to my emotions and essence: Nearly all participants reported that it 
connected them to their own emotions and to what it means to be themselves or who they have 
become. Quote from participant 6: “And at some point my therapist will point to a bud which 
hasn’t come out yet, or has just come out. It’s a nice symbol in the thorn bushes… that in spite 
of all the prickliness, there’s still something beautiful in them… it makes me sad, but at the same 
time it makes me proud too. A sort of victory feeling; the bush isn’t as prickly as it seemed at 
first”. (2) inner peace in body and mind: Nearly all participants reported that what ‘nature just 
is’ did with them resulted in a sense of relaxation of their bodies and a sense of calmness or 
peacefulness in their mind. Quote from participant 10: “…a sort of endless falling of molecules, 
but none of those molecules care that they’re constantly moving, like, just bouncing around. 
Erm, yeah, which actually gave me a really calm feeling, it just happened. And it did matter”. 
Some participants also reported that the critical meta-thinking about their own thoughts, 
feelings, and behaviour was reduced, and hence they were more present in the moment. (3) 
feeling less like a patient: Several participants reported that as a result of what ‘nature just is’ did 
with them, they felt less stigmatized; they felt less like a patient, because of the neutral setting 
and the absence of information that lets someone know that they are a ill (like a DSM-5 book). 
Quote from participant 11: “That feeling of equality, that more equal feeling, like, when you’re 
walking in neutral surroundings, and they’re not just neutral in terms of location, because, you 
know, it’s not her forest, it’s not my forest, but it’s also neutral in its whole atmosphere, that’s 
really, erm, the difference from, from sitting indoors”. (4) Part of something greater than oneself: 
Several participants reported feeling a deeper connection with life and the world as a whole, as 
a result of the impact of ‘nature just is’. Instead of feeling lonesome, they felt connected with 
something greater than themselves. Quote from participant 5: “Closer to my own origin, to the 
origin of, of humanity, millions of years ago. Of course, back then the earth was full of strange 
creatures but, yeah, I don’t know, it’s a, yeah, it’s a really nice feeling”. 
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Level four: “I am able to be me’ 
 Deep inside, it meant something for them as individuals to experience the feelings of 
coming closer to their emotions and essence, feeling inner peace in body and mind, feeling 
less like a patient, and feeling part of something greater than oneself. What this meant for 
them as individuals can be grasped in the profound feeling of ‘I am able to be me’. Quote 
from participant 6: “The open landscape gives me a feeling of freedom… that there’s so 
much space. Uh-hum, you also notice that my steps get lighter, I stand up straighter and 
more firm, but I’m also more relaxed.” Researcher: “And what does it mean for you as a 
person to experience and feel that freedom?” Participant 6: “It’s really important to me. It 
makes me feel alive, that I’m able to be me.”
  This quote illustrates how the open landscape [level 1: there is open space in nature] 
gives this participant a feeling of freedom [level 2: liberates]. As a result their steps are lighter 
while also standing more firm and feeling more relaxed [level 3: inner peace in body and 
mind]. What this means for them as a person is that they are able to be themselves [level 4: 
I am able to be me]. The following three quotes further illustrate these ‘I am able to be me’ 
experiences. 
  Researcher: ‘‘But what does it mean to you to be on neutral ground, what does that 
bring you?’’ Participant 11: ‘‘Well, as I said, because of it you are 1) less of a patient, and 
secondly it maybe gives me the feeling that I, eh, am a bit more able to be myself.’’ 
  Quote participant 7: ‘‘Yes, that is literally that there you are able to be there eh with, 
with yourself, that I am able to be there with myself and with how I am feeling at that moment. 
If that comes up.’’ Researcher: ‘‘That you are able to be there with yourself, what, what do 
you mean by that? That I am able to be there with myself, you say?’’ Participant 7: ‘‘Eh with 
my own emotions […] when I think back of it now, now pretty soon after the therapy, after 
that therapy process, than that is still eh, it is a safe place.’’ Researcher: ‘‘Hm. And what 
makes it safe for you? What makes it safe that place?’’ Participant 7: ‘‘Eh, that eh, well that 
is nature that makes it a safe place […]’’

Walking Alongside the Professional in an Outdoor Setting
  An additional finding is that participants also reported experiences regarding 
walking alongside their therapist in an outdoor setting and the value thereof. Walking 
alongside each other is not exclusive to natural settings, more specifically participants also 
described experiences of equality of being in a different setting with their therapist and 
walking alongside each other. Several participants reported feeling less like a patient while 
walking alongside the therapist during the session; they felt a sense of equalness with their 
therapist. Quote participant 9: “ I think I feel more like a patient when I am sitting across 
from someone, and that is less when you walk in such open space”. They also reported 
experiencing that the conversation went smoothly because they did not have to face the 
therapist and silence was consequently less awkward. Quote participant 4: “Well ehh, I 
believe that everyone knows movies in which there is sofa and a box of tissues on a table… 
in such a really awkward setting, well I just did not feel much like doing that. I also notice 
that, I also like to go for a walk myself; I like to be outside. When you are walking outside with 
your significant other or anyone really, you talk very easily. You can look around a bit and that 
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is relaxing, thus for me it is like, I think that I have a conversation with a therapist way easier 
and unconstrained compared to being forced to sit across from each other”. According to 
the participants these experiences resulted in being able to connect to their own feelings 
and with a sense of peace in body and mind. Quote from participant 8: “and because I’m 
not looking directly at my therapist, but rather at nature, I think I can more easily switch 
from my head to my heart”. Some participants also reported the experience that the ability 
to complete a walk was fulfilling. It thus seems that walking alongside their therapist also 
fostered a closer connection to clients’ inner worlds. It should be noted that experiences of 
participants regarding nature are inherently intertwined with being in a different setting with 
their therapist in general. 

Experienced Added Value of Psychotherapy in Nature
  In addition to the research aim participants were also asked about their experiences 
and speculations regarding psychotherapy in nature compared to their experiences with 
indoor psychotherapy. Ten out of twelve participants had previous experience with indoor 
psychotherapy. Nearly all participants felt that therapy indoors was or would have been 
effective for them as well. However in their experience, psychotherapy while walking in 
nature had added value in the sense that it made intense emotions more manageable, or 
that it brought them to the essence quicker, and/or that the effect of therapy was easier 
to generalize to daily life because the positive effects of the sessions were to some extent 
associated with nature (locations) and therefore more vivid. Also part of this generalizability 
was being able to go to the nature locations in daily life by themselves, even when therapy 
is finished. Quote from participant 7: “The fact that it’s in nature makes it feels like it’s mine. 
I can make it my own more; afterwards, if I’m out again somewhere else, I’ve learnt to 
be myself, to feel. Otherwise I tend to shut myself off more after indoor sessions with my 
therapist. I think I can connect [the sessions in nature] to my everyday life more easily”. 
  In some cases, there were circumstances in which psychotherapy while walking 
in nature was not perceived as an added value. For example, encountering passers-by’s 
was sometimes mentioned as potentially interfering. However, participants described 
that when actually encountering passer-by’s, they just walked by or engaged in a simple 
greeting, which was not experienced as interfering. Some participants did report that when 
feeling emotional they would rather not encounter someone, however no instances were 
reported where such an interfering encounter actually occurred. The selection of the specific 
natural setting for the sessions was mentioned to be important with this regard. For some 
participants overwhelming emotions, like those experienced during trauma treatment were 
a reason to prefer a session behind closed doors. 
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5.3 | GENERAL DISCUSSION
  The present qualitative research aimed to study how clients experience nature 
during individual outpatient psychotherapy that took place while walking in nature. More 
specifically we were interested in clients’ inner world experiences. Results showed that 
nature brought clients closer to their inner worlds. How nature brings this about was 
described in a conceptual model with four levels; from observations in the outside natural 
world to inner world experiences. Participants observed that ‘nature just is’ (level 1) and 
that such a realization puts things in perspective, soothes, liberates or relieves (level 2), 
which on a deeper inner world level resulted in the experience of the following (level 3): it 
brought them close to their own emotions, for some even to their essence; made them feel 
lees like a patient; made them feel inner peace in body and mind; and made them feel part 
of something greater than themselves. What these experiences most profoundly meant for 
them as individuals was: ‘I am able to be me’ (level 4). In addition, it seems that walking 
alongside the therapist as well as walking in the natural environment brought clients closer 
to their inner worlds. It might be that it is this combination that results in the experienced 
added value of psychotherapy while walking in nature. 
  The results of the present study add to previous research. Clients themselves 
reported how nature brought them in closer connection to their body, mind, and emotions. 
These findings are in line with the work of Revell and McCloud (2017) who reported that, 
in the therapists’ experiences, therapy while walking in nature brought clients in contact 
with their body and inner experiences. The clients’ experiences of inner peace in body 
and mind in the present study relate to the experience of rest and restoration reported by 
Sonntag-Östrom (et al., 2015). The present study adds to the study of Sonntag-Östrom (et 
al., 2015) that walking with a therapist instead of alone is more representative of mainstream 
outpatient individual psychotherapy. The conceptual model presented in the present study 
of how nature fosters a closer connection to clients’ inner worlds during outpatient individual 
psychotherapy can be considered as a deeper understanding of the results found by Dybvik 
et al. (2018), because it illustrates how nature brought their clients of inpatient group therapy 
close to their inner experiences and existential meanings. Those clients also reported that 
nature facilitates metaphors to life and human experience that enhance therapy success, 
which was confirmed in the present study regarding how the observations of ‘nature just is’ 
impacted inner world processes (Dybvik et al., 2018). Nature thus seems to foster reflection, 
as is also mentioned by Sonntag-Östrom et al. (2015). 
  This study had strengths and limitations. The sample size of the present study 
was relatively small with 12 participants. However, data was collected until data saturation 
(i.e. new interviews did not reveal new themes) was reached which indicates that the 
results reflect the true experiences of the participants. A mental imagery technique was 
used to facilitate description of lived experience. To foster methodological quality and 
mitigate researcher bias the following measures were taken: first, bracketing was used 
before commencement of data collection and during the thematic inductive analysis (Hadi, 
& Closs, 2016). Second, coding was done by two authors, of which the second author 
coded five interviews by random sampling of which transcripts to code. Another author also 
read all the transcripts to have a sense of all the data as a preparation for discussion of the 
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interpretation of the results. The other members of the research group monitored this coding 
process in discussions during the research group meetings. Finally, a summary of the results 
was member checked with a high response rate of 11 out of 12 participants. Nearly all 
participants stated that they recognized themselves in the essence of the description and 
inconsistencies were discussed within the research team. 
  It should be noted that all but one of the participants were recruited through their 
therapists. It is possible the therapists only asked clients to participate who did not have a 
bad nature therapy experience. If this is the case, it might have led to a somewhat overly 
optimistic result. However, during the interviews and member checks, participants were 
actively encouraged to disclose any experience regarding nature. The phrasing of questions 
during the interviews also enabled open answers. Two participants explicitly reported not to 
feel a connectedness with nature before commencement of the therapy. Thus, during the 
interviews participants were given ample opportunity to describe negative experiences if they 
had any. Nevertheless, in order to conclusively make statements about the phenomenon 
of psychotherapy while walking in nature, future research could explicitly include clients 
that had a less positive experience or even clients that dropped out of the therapy. The 
present study is the first to really unfold in a conceptual model the way observations of the 
natural outside world impact clients’ inner worlds. Such a conceptual model of how nature 
is experienced could not have been discovered with a quantitative research design. The 
qualitative phenomenological design uniquely enabled the study of true lived inner world 
experiences. 

Theoretical Considerations
  The present findings are in line with the two leading theories in restorative 
environments research, i.e. Stress-Reduction Theory (SRT) and Attention Restoration 
Theory (ART). According to SRT, viewing nature reduces stress by triggering a positive 
affective response (Ulrich et al., 1991). According to ART, natural elements engage 
attention in an effortless manner (soft fascination), allowing the mind to rest and replenish 
(Kaplan, & Kaplan, 1989). Participants describe restorative experiences regarding nature 
during psychotherapy and hence mention an experienced added value of a natural setting 
compared to an indoor setting. This study adds to ART and SRT as it provides first insights 
into how nature is experienced and how this experience impacts the inner worlds of clients. 
The present study described the meaning that clients assign to the experience of nature. It 
seems that they observed aspects in nature that resonated with the psychological distress 
they were struggling with. It seems they experienced a certain connectedness to nature 
(Capaldi et al., 2015; Lumber, Richardson, & Sheffield, 2018). 
  A theoretical framework that might shed some light on this experience is 
Attachment Theory. Attachment theory posits that humans are bonding species (Bowlby, 
1988). When distressed, people are pre-dispositioned to seek out their attachment figures 
for comfort and care. During childhood these attachment figures are parents or other primary 
caregivers. In adulthood the most important attachment figure is the romantic partner. 
When that attachment figure (or a mental representation thereof) is responsive, the stress 
system calms down and in this safe state of contentment there is a secure base from which 
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to explore either the inner or outside world. Thus attachment theory describes ways to 
understand both restoration and reflection. Research already suggests that the therapeutic 
relationships formed by adult clients can exhibit all the essential elements of attachment 
bonds (Johnson, 2019; Mallinckrodt, 2010). Maybe ‘mother’ nature can represent an 
attachment figure as well, especially during vulnerable times. Some initial empiric studies on 
nature and Attachment Theory have found inconclusive results, but the experience of nature 
as an attachment figure during psychotherapy has not yet been studied (Capaldi, 2020). 
Future research could integrate the results of the present study to design empirical studies 
that test the essential characteristics of an attachment bond, defined by Mikulincer and 
Shaver (2007), in relation to the lived experience of nature during and after psychotherapy 
treatment while walking in nature. An attachment theory perspective provides a way to 
grasp the full lived experience of participants in the present study, where it almost seemed 
as if nature was perceived as an additional presence of some sorts. A presence that mirrors 
existence, at a moment in time when people seek ways to progress through obstacles in 
theirs. 

Clinical Implications 
  A closer connection to inner world experiences has value for the practice of 
psychotherapy. Psychotherapists aim to assist their clients in modifying the behaviours, 
cognitions, emotions and/ or personal characteristics that they are suffering from. But to be 
able to assist their clients herein, accessibility to lived inner world experiences is required 
(Ji, Heyes, MacLeod, & Holmes, 2016; Lang & Bradley, 2010; Thoma, & McKay, 2014). 
A corrective positive experience is usually best gained when someone feels connected 
to their inner world, as is described in treatment interventions for numerous evidence-
based treatments (Ji, Heyes, MacLeod, & Holmes, 2016; Lang & Bradley, 2010; Thoma, & 
McKay, 2014). The present study also revealed that several factors about psychotherapy 
while walking in nature are being experienced as adding value to treatment when 
compared to experiences of indoor therapy. That intense emotions are experienced as 
more manageable in nature and that clients experience that they come to the essence 
quicker during psychotherapy in nature has value, because it implies that clients are less 
inhibited by overwhelming emotions while also being able to discuss the topics that are 
most essential to them. It is plausible that such processes result in a more meaningful 
change during treatment or in shorter treatment durations. The reported experiences that 
therapy was easier to generalize to daily life also has substantial value, because it might 
mean that clients can manage an increase in symptoms later in life effectively without having 
to seek out a therapist again. The conceptual model described in the present work and the 
experienced added value of psychotherapy while walking outside in nature have value for 
clinical research, because they can serve as an inspiration for measures to be used in future 
intervention studies. 
  Taken together with the broader line of research about the value of nature in 
psychotherapy, the present study provides an argument to implement nature in psychotherapy 
on a larger and more mainstream psychotherapy scale. A mainstream treatment indication 
method for psychotherapy that already considers more than the symptoms someone is 
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suffering from and the therapeutic techniques that can be used to treat these symptoms 
is the behavioural therapeutic process of Korrelboom and ten Broeke (2014). This process 
considers the therapeutic context and someone’s social environment during the indication 
phase (and also during the treatment and evaluation phase; Korrelboom, & ten Broeke, 2014). 
The therapeutic context covers not only the therapeutic alliance, but also the therapeutic 
setting (i.e. an inpatient or outpatient setting; individual contacts or group therapy). We 
argue that this method for treatment indication can be enriched by considering the physical 
environment, and more specifically nature, as part of the therapeutic context. Because like 
any social interaction, psychotherapy seems to be affected by the physical container in 
which it occurs (Bronfenbrenner, 1999; Jordan, & Marshall, 2010; Kim et al., 2009).
  There are some hurdles to consider however, when considering integrating nature 
as a setting for psychotherapy. Cooley (et al., 2020) for instance, mentions implementation 
restrictions due to practical, therapeutic, and organizational hurdles, like workload that 
restricts psychologists to travel for their appointments, finding the appropriate surroundings 
and confidentiality issues that can occur when running into someone familiar when walking 
outside with your therapist (Cooley et al., 2020). These hurdles require attention from both 
the therapists themselves as well as from managers of larger mental health care facilities 
and policy makers to enable the dissemination of nature as a supportive environment for 
psychotherapy. 

Conclusion
  The present study indicates that the natural world brings clients closer to their 
inner worlds. It is the first study to really unfold how nature brings this about in a conceptual 
model. Together with the broader line of research about the value of nature in psychotherapy, 
the present work underlines the importance to seriously consider nature as a supportive 
therapeutic environment in the indication process for mainstream psychotherapy, because 
evoking inner world experiences is of pivotal value in numerous evidence based treatments 
(Ji, Heyes, MacLeod, & Holmes, 2016; Lang & Bradley, 2010; Thoma, & McKay, 2014). 
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“Nature is not a place to visit, it is home”

Gary Snyder



6
GENERAL 
DISCUSSION

Chapter
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The aim of the present dissertation was to further the understanding of the restorative 
effects of exposure to nature in order to inform both preventive and clinical interventions 
that consider nature as a supportive environment. Four research questions were enunciated 
to achieve this aim. The first research question was; do the restorative effects of nature differ 
between people in a different mental health state? The second research question was; does 
exposure to nature influence coping? The third research question was; does a different 
mental health state impact whether exposure to nature influences coping? The fourth and 
final research question was; what happens to peoples’ inner worlds during contact with 
nature? 
  To study these research questions the first part of this dissertation used a quantitative 
method and consisted of lab experiments (Chapter 2-4), which have the benefit of a well-
controlled research design. The second part consisted of a chapter that used a qualitative 
method (Chapter 5), which has the benefit of being able to assign depth and meaning to 
the quantitative results. To specify further, research question one was examined in Chapter 
2. Research question two was investigated in Chapters 3 and 4. Research question three 
was studied by comparing Chapter 3 and Chapter 4. Finally, research question four was 
examined in Chapter 5. In what follows a short summary of the answers to the research 
questions is given, after which the following sections elaborate further on the results of the 
present dissertation and how these results relate to previous research and theorizing. Finally, 
practical implications for everyday life and clinical settings are discussed. 
  Regarding research question one, Chapter 2 revealed that nature-based 
interventions may be especially beneficial for people suffering from depressive symptoms, 
because the two presented experiments showed that participants with more (rather than 
less) depressive symptoms displayed more stress reduction after viewing nature rather than 
built settings. Regarding research question two, the studies presented in Chapter 3 are the 
first to reveal that viewing nature influences cognitive coping with psychological distress. 
Chapter 3 also described a novel potential two-step pathway as an underlying mechanism 
of restoration. In the first step of this pathway the capacity for directed attention replenishes. 
Secondly, this renewed capacity is directed towards internal processes, creating the 
optimal setting for reflection. Regarding research question three, Chapter 4 showed that 
even though restoration occurred, viewing nature did not seem to evoke restoration by 
means of cognitive coping. It establishes a difference in personal circumstances compared 
to Chapter 3, i.e. between the affective states of psychological distress and feelings of 
stress, with regard to whether cognitive coping is influenced by exposure to nature or not. 
Regarding research question four, Chapter 5 revealed that nature brings clients closer to 
their inner worlds. It is the first to unfold, in a conceptual model, the way observations of the 
natural outside world impact clients’ inner worlds. The qualitative phenomenological design 
uniquely enabled the study of inner world experiences. 
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Theoretical and Methodological Considerations
  Mixed results were found regarding the two leading theories in restorative 
environments research, i.e. Stress-Reduction Theory (SRT) for affective effects and Attention 
Restoration Theory (ART) for cognitive effects. SRT was more prominently featured in 
Chapter 2 and Chapter 4, where stress was induced as the experimental induction before 
environmental exposure and affective outcome measures were assessed (Chapter 4 also 
included a cognitive measure). In Chapter 3 ART was more prominently featured because it 
solely assessed a cognitive outcome measure. 
  According to SRT, viewing nature reduces stress by triggering a positive affective 
response (Ulrich et al., 1991). The findings of Chapter 2 support previous research and 
theorizing that have found robust benefits of viewing nature for self-reported stress (Kondo, 
Jacoby, & South, 2018; McMahan, & Estes, 2015). At the same time, Chapter 2 suggested 
that the benefits of viewing nature may be less pronounced for affect than for self-reported 
stress. More specifically, no differences between conditions were found for neither positive 
nor negative affect. However, it was revealed that negative affect was restored to a greater 
extent for participants in the nature (vs. built) condition when the depressive symptoms were 
higher (vs. lower). Chapter 4 did find the expected higher positive affect in the nature (vs. 
built) condition, in line with SRT and the results of Ulrich (et al., 1991) which showed a faster 
and more complete stress recovery and replenishment of positive affect for participants in 
the nature (vs. built) condition. Similar to Chapter 2, the expected effects for negative affect 
were not found in this chapter. 
  How can these mixed results be explained? Several meta-analyses have found 
that the effects of viewing nature on positive affect are more robust than on negative affect, 
which is explained by SRT operating mainly through an increase in positive affect (Kondo, 
Jacoby, & South, 2018; McMahan, & Estes, 2015). More specifically, an increase in positive 
affect is not in perfect consistency with a similar decrease in negative affect and vice versa 
(Richardson et al., 2016). The mixed results regarding positive affect might be explained 
by a limitation of the mood measure used in the current work (i.e. the ZIPERS), because 
it does not distinguish between high arousal positive emotions (e.g., joy, elation) and low 
arousal positive emotions (e.g., connection, contentment) (de Kort, Meijnders, Sponselee, 
& Ijsselsteijn, 2006; Richardson et al., 2016; White et al., 2010). Some authors suggest that 
low arousal positive emotions might be more relevant when studying restoration, whereas 
high arousal positive emotions might be more relevant in mood enhancement studies where 
there is no induction of stress or other sort of depletion (Hartig, & Staats, 2006; Richardson 
et al., 2016). Thus, the lack of distinction between low and high arousal positive emotions in 
our affect measure could explain the mixed results regarding positive affect in the empirical 
chapters that studied restoration. Future research is required to examine whether it is indeed 
relevant to distinguish between low arousal and high arousal positive affect for restoration 
and mood enhancement studies. 
  According to ART, natural elements engage attention in an effortless manner (soft 
fascination), allowing the mind to rest and replenish (Kaplan, & Kaplan, 1989). The findings 
of Chapter 3 seem to be in line with ART in the sense that restoration did take place. 
Chapter 3 also indicated that both the quantity and quality of cognitive coping was higher 
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in the nature (vs. built) condition, which seems at odds with ART because an increase in 
reflection implies an increase in effortful attention. A two-step pathway was developed as an 
addition to ART in an attempt to explain both restoration and reflection. The first step follows 
directly from ART, it entails that contact with nature directly reduces psychological distress, 
because the mind gets fascinated by the natural elements that engage attention effortlessly 
(Kaplan, & Kaplan, 1989; Stevenson, Schilhab, & Bentsen, 2018). This first “peaceful mind” 
step thus entails that in nature people first think less about whatever they need to cope 
with, until their attentional capacities are somewhat replenished. The second step is our 
addition and follows after the directed attention system is partially replenished. This second 
step entails that with the renewed capacity for directed attention the mind can wander 
to internal processes (e.g., feelings and thoughts about the psychological distress) and 
hence provides the optimal setting for reflection (Herzog, Black, Fountaine, & Knotts, 1997; 
Sahlin, Matuszczyk, Ahlborg, & Grahn, 2012). This “peaceful soul” pathway step thus posits 
that contact with nature creates space to think and that people consequently think more 
about the issues they need to cope with, cope more and utilize more different cognitive 
coping strategies. Thinking more about the experienced psychological distress might not 
be directly pleasant. However, it might ultimately be relieving and relaxing, because it allows 
people to truly process whatever is occupying their minds (Dybvik et al., 2018; Fernández-
Rodríguez, Paz-Caballero, González-Fernández, & Pérez-Álvarez, 2018; Spinhoven et 
al., 2014). Such findings are especially relevant for psychotherapy, where accessibility of 
distressing cognitions and emotions is an essential requirement to orchestrate successful 
treatment interventions for numerous evidence-based treatments (Ji, Heyes, MacLeod, & 
Holmes, 2016; Thoma, & McKay, 2014). The implications of these findings for preventive 
and clinical practice will be discussed in more detail in the next sections. 
  Chapter 4 suggested that even though viewing nature did elicit restoration, it probably 
did not do so by means of cognitive coping. An important distinction between Chapter 3 
and Chapter 4 was the different aversive affective personal state (i.e. psychological distress 
vs. feelings of stress) that was induced before exposure to the environmental videos. In 
Chapter 3 psychological distress was induced with an autobiographical recall task of serious 
regret. In Chapter 4 stress was induced by playing consecutive video fragments showing 
(mostly) true story industrial workplace accidents for 10 minutes, to mimic the video used 
in the key study of Ulrich et al. (1991). According to Ridner (2004) stress can be defined 
as: “a non-specific biological response to a demand or stressor that is not necessarily 
harmful to the individual”. Psychological distress on the other hand can be defined as: “the 
unique discomforting, emotional state experienced by an individual in response to a specific 
stressor or demand that results in harm, either temporary or permanent, to the person.” 
(Ridner, 2004). With the essential difference thus being the harm to the individual, or in 
psychological terms: experience unpleasant thoughts and feelings about the self. 
  It seems plausible that threat relevant to the individual (i.e. psychological distress; 
personal state) is more likely to spark a need for reflection in addition to a need for restoration 
(Berman et al., 2012; Beute, & de Kort, 2018; Roe, & Aspinall, 2011). This would explain 
the higher levels of cognitive coping while viewing a nature (vs. built) video and would mean 
that the two-step pathway of restoration is more applicable, when faced with psychological 
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distress (Chapter 3) compared to feelings of stress (Chapter 4). For future research it might 
be more relevant to assess psychological distress recovery in the study of nature’s restorative 
effects because a threat relevant to the individual is especially relevant when studying 
mental health and well-being (Berman et al., 2012; Golding, Gatersleben, & Cropley, 2018). 
Experimental manipulations that might be used to operationalize psychological distress 
are socio-evaluative threat, autobiographical recall tasks, and ego-depletion tasks. As 
psychological distress is a vulnerability factor for, as well as a symptom of, mental health 
problems (Haddadi, & Besharat, 2010; Keles, McCrae, & Grealish, 2020; Shah, Wadoo, 
Latoo, 2010), it is especially relevant with regard to the role the restorative effects of nature 
can play in the prevention and treatment of mental health problems. 
  Another important distinction between Chapter 3 and Chapter 4 was the difference 
in environmental videos. All three studies in Chapter 3 (as well as both studies in Chapter 2) 
used environmental videos with a duration of four minutes that showed a walk in natural or 
built surroundings, while the study in Chapter 4 used environmental videos with a duration 
of 10 minutes that showed a static video of natural or built surroundings. One could wonder 
whether the inconsistency in results between the chapters could not be explained by 
differences in these environmental videos. Maybe the longer more static videos were less 
effective than the more dynamic shorter videos, which might explain the effects found on 
the cognitive coping related measures in Chapter 3 and the absence of such effects in 
Chapter 4. However, Chapter 4 did find the expected higher positive affect in the nature (vs. 
built) condition, which suggests that the longer static videos were effective and adds gravity 
to the notion that the inconsistent results between Chapter 3 and Chapter 4 are probably 
better explained by the difference in the aversive affective personal state that was induced 
rather than the difference between the environmental videos. 
  The findings of Chapter 5 are in line with both SRT, ART and also with the novel 
two-step pathway that was developed in the present dissertation. It revealed that nature 
fostered both restoration and reflection during psychotherapy and hence the clients 
experienced a natural setting as having added value for psychotherapy. Moreover, Chapter 
5 presented a conceptual model that describes the different layers of subjective experiences 
during exposure to nature. A qualitative research design, and specifically phenomenology, is 
distinctive in being able to examine the lived experience of a phenomenon. This qualitative 
phenomenological design was thus particularly suitable to generate insights into clients’ 
inner world experiences. Clients experienced that nature just is and felt that such a realization 
puts their struggles in perspective, soothes, liberates or relieves. This brought them closer 
to their own inner worlds, for some even to their essence. What these experiences most 
profoundly meant for them as an individual was: ‘I am able to be me’. In line with Chapter 
3, from Chapter 5 it also follows that nature brings people closer to difficult thoughts and 
emotions and even though that is not directly pleasant it helps them to truly process what 
is occupying their minds. 
  It should be noted that all but one of the participants of Chapter 5 were recruited 
through their therapists. It is possible that the therapists only asked clients to participate 
who did not have a bad nature therapy experience, which would suggest a potential sample 
selection bias. If this is the case, it might have led to a somewhat overly optimistic or 
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profound result. However, during the interviews participants were actively encouraged to 
disclose any experience regarding nature. The way the questions were phrased also enabled 
open answers. Thus, during the interviews participants were given ample opportunity to 
describe negative experiences if they had any. Two participants did explicitly report not to 
feel a connectedness with nature before commencement of the therapy but no negative 
experiences regarding nature during the therapy were reported. After data collection was 
complete, the proposed conceptual model was send to the participants for a member 
check too which 11 out of 12 clients replied. There always remains the possibility of clients 
answering in a socially desirable manner, but clear measures were taken to facilitate the 
reliability of the results.

Transactional Perspective
  Traditionally, the leading theories in environmental psychology have implied 
a deterministic perspective, meaning that the respective affective (Stress Reduction 
Theory; SRT) and cognitive (Attention Restoration Theory; ART) benefits of “safe” natural 
environments are uniform across different individuals and across different circumstances 
for the same individual (Kaplan, & Kaplan, 1989; Ulrich et al., 1991). Gradually, the field is 
moving towards a more transactional perspective of the human-environment relationship. 
When applying a transactional perspective to restorative effects, this perspective suggests 
that the restorative responses to nature are more complex than traditional theories (SRT and 
ART) have assumed (Altman, & Rogoff, 1987; Araújo et al., 2019; Moser & Uzzell, 2003). 
Following a transactional perspective of restorative environments research, the restorative 
experience can vary depending on certain environmental and personal circumstances 
(Altman, & Rogoff, 1987; Araújo et al., 2019; Moser & Uzzell, 2003). 
  The results of Chapter 2 support a transactional perspective, because Chapter 2 
revealed that the extent of restoration differed depending on the clinically relevant personal 
factor of depressive symptoms. These results of Chapter 2 indicate that, when someone is 
in a more (rather than less) depressed state, the restorative effects of nature exposure are 
higher. These results indicate that personal circumstances related to a heightened need for 
restoration (i.e. depressive symptoms), may sensitize a person to the restorative qualities of 
viewing nature. Whereas Chapter 2 directly tested personal factors that might influence the 
extent to which exposure to nature leads to restoration, Chapter 3 and Chapter 4 examined 
different personal circumstances (i.e. psychological distress and feelings of stress) in 
otherwise similar methodologies. Chapter 4 showed that viewing nature did not seem to 
evoke stress reduction by means of cognitive coping. Chapter 3 however, illustrated that 
viewing nature did influence cognitive coping with psychological distress. The difference in 
results between Chapter 3 and Chapter 4 can thus be considered in line with a transactional 
perspective because a difference in personal state seems to influence how restoration 
occurs. 
  In sum, following a transactional perspective of restorative environments research, 
the present research indicates that the restorative effects of nature will vary depending on 
someone’s emotional needs. 
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Attachment Theory
 Chapter 5 adds to ART, SRT and the transactional perspective as it provides 
insights into how nature is experienced and how nature seems to bring clients closer to 
their inner worlds. Chapter 5 described the meaning that clients assign to the process of 
restoration in nature. A theoretical framework that might shed some light on this experience 
is Attachment Theory. Attachment Theory posits that humans are a bonding species 
(Bowlby, 1988). When distressed, people are pre-dispositioned to seek out their attachment 
figures for comfort and care. During childhood these attachment figures are parents or 
other primary caregivers. In adulthood the most important attachment figure is the romantic 
partner (Johnson, 2019). When that attachment figure (or a mental representation thereof) is 
present, the stress system calms down and in this safe state of contentment there is a secure 
base from which to explore either the inner or outside world (Bowlby, 1988; Johnson, 2019). 
Thus Attachment Theory describes ways to understand both restoration and reflection. 
  Research already suggests that the therapeutic relationships formed by adult 
clients and their therapists can exhibit all the essential elements of attachment bonds 
(Johnson, 2019; Mallinckrodt, 2010). Maybe ‘mother’ nature can represent an attachment 
figure as well, especially during vulnerable times? Future research could integrate the results 
of Chapter 5 and Attachment Theory to design empirical studies. For instance, to test the 
essential characteristics of an attachment bond, defined by Mikulincer and Shaver (2007), 
in relation to the lived experience of nature during and after psychotherapy treatment while 
walking in nature. 

Implications for Preventive and Clinical Interventions
  The present research revealed that nature may yield its greatest restorative rewards 
when someone is in a higher need of restoration or reflection (Beute, & de Kort, 2018; Collado 
et al., 2017; Roe, & Aspinall, 2011). An implication for everyday life is that populations and 
situations that are associated with psychological distress or a vulnerability to depression in 
particular could be a special focus of nature-based interventions. To exemplify: roofs can 
be transformed into meadows to mitigate psychological distress for workers, residents and 
even students (Loder, 2014; Williams et al., 2019), nature appreciation campaigns could be 
organized to make people more aware of the potential benefits so people can actively seek 
out nature when they are in need of it (Li, 2018), and the digital age makes video material or 
even virtual reality interventions more accessible for everyday life, so that even when there 
is not much time to spare, a trip to a vast nature area is just a click away.
  Regarding clinical applications, nature could for instance be integrated in clinical 
settings. For example, photographs or videos of nature can be incorporated as a decor in 
clinical settings that may be experienced as stressful, such as waiting rooms or therapists’ 
offices to reduce stress for people suffering from psychological distress and/or a depressed 
state in particular (Augustin, & Morelli, 2017; Beukeboom, Langeveld, & Tanja-Dijkstra, 2012; 
Largo-Wight, O’Hara, & Chen, 2016). In addition to integrating nature in clinical settings as a 
decor, therapists might even use elements of nature in psychotherapy, or change the setting 
from therapy indoors to therapy in nature (Cooley et al., 2020), which will be elaborated 
upon in the next section.
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Nature Therapy
  When we look at the integration of nature in psychotherapy a pitfall is that nature 
therapy is considered to be a new form of therapy. Rather, nature can be a supportive 
environment for therapy, a supportive therapeutic context. When looking forward, scientists 
and practitioners face the interesting challenge of how the evidence-based psychotherapy 
treatments can be conducted outside in nature. Of importance then is that nature can be 
merely used as the psychotherapy setting, or actively as material to support treatment 
interventions (Cooley et al., 2020). Clinical practice would probably benefit from detailed 
descriptions of how to conduct the evidence-based treatment interventions in the supportive 
setting of the natural environment. For example, when considering how to apply a certain 
technique from cognitive behavioural therapy (CBT) outside in nature, a therapist or the client 
themselves could; use a stick they found in nature to draw a circle in sand and divide it in 
percentages as a supportive tool to challenge the conviction that someone was completely 
responsible for a certain mishap. Or, when considering another CBT technique, rocks and 
flowers could be collected by a client to assess the pros and cons of a certain behaviour. 
Such detailed descriptions of interventions could potentially make the integration of nature 
into mainstream mental health care more accessible. 
  Based on the described two-step pathway in Chapter 3 and the presented 
conceptual model in Chapter 5, it might be that integrating nature as a supportive environment 
for psychotherapy can enhance therapy effectiveness because it bolsters both restoration 
and reflection. The golden standard to evaluate therapy success in mental health care is 
the double blind Randomized Controlled Trial (RCT; Cartwright, & Munro, 2010; Mulder et 
al., 2018; Saturni et al., 2014). RCT’s are designed to test a certain treatments’ efficacy, 
which means that the treatment is tested under very strictly controlled conditions in order to 
create the optimal setting in absence of as many factors as possible that could potentially 
be confounding. The rigorous design of an RCT has evident benefits, however as a golden 
standard it is increasingly being questioned with the main argument that RCT’s suffer from 
a low generalizability to daily clinical practice (Cartwright, & Munro, 2010; Mulder et al., 
2018; Saturni et al., 2014). Practitioners want to know what is effective for a particular client 
in a particular setting, while RCT’s can only inform them what is efficacious. It thus seems 
important to consider other research designs in the search to further study the supportive 
influence nature might have on therapy success. Also, because specifically for the field of 
restorative environments it is impossible to keep participants blind, in research terms, for 
the environment that they are in and thus for the experimental condition that they are in. 
Understandably, clients and therapists would notice if they would have their treatment as 
per usual (indoors) or outdoors. Thus a large scale longitudinal study following clients from 
both indoor and outdoor licensed psychotherapists might also be a way forward, provided 
that the data is analysed with a multi-level analysis and mental health status and treatment 
interventions are properly matched.
  Important to note here is the critical selection of outcome measures that define 
therapy success. A pitfall is to only include symptom related outcome measures in future 
research on therapy success. Mental health care practice is increasingly moving towards 
positive psychology, it is moving from a focus on sickness towards a focus on well-being, 
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quality of life, and resilience (Harris, 2019; Johnson, 2019; Snyder, Lopez, Edwards, & 
Marques, 2020). It is moving from the practitioner as the expert, towards a co-construction 
of treatment, towards client autonomy and matched care (De Shazer et al., 2021; Johnson 
et al., 2019). As the results of Chapter 5 suggest, outcome measures as for example 
generalizability to daily life or positive psychology outcomes like self-acceptance and 
resilience can be important to include. Another pitfall of research on therapy success in 
general is that several mental disorders are studied separately. The substantial comorbidity 
and heterogeneity within classifications in general (Barlow, Harris, Eustis, & Farchione, 
2020) taken together with the emphasis on nature as a supportive environment and not a 
replacement of psychotherapy itself, makes it recommendable that large scale intervention 
studies should be transdiagnostic and include classification as a potential moderating 
variable that enables observation of whether the intervention is similar, less, or more 
effective for specific subgroups instead of establishing (in)effectiveness one classification at 
a time. Such an approach would resemble the strategy applied in Chapter 2 that included 
depressive symptoms as a moderator based on the transactional perspective of the human-
environment relationship. 

Concluding Remarks
  Building upon previous research, the present dissertation has contributed to 
inform preventative and clinical nature interventions by furthering our understanding of 
the restorative effects of nature. Even though there is much left to discover, the present 
dissertation indicates that the natural world is especially effective for people with an 
emotional vulnerability and that nature seems to foster reflection by facilitating cognitive 
coping with psychological distress. In addition to these effects, or maybe because of these 
effects, the natural outside world seems to bring clients closer to their inner worlds. The 
present dissertation is the first to really unfold how nature brings this about in a two-step 
pathway of restoration and reflection, and additionally with a conceptual model of nature’s 
lived experience. Together with the broader line of research about the value of nature for 
mental health, the present dissertation underlines the importance of considering nature 
as a supportive environment for both preventive as well as treatment interventions. More 
specifically, the present dissertation states that numerous evidence-based treatments can 
be enriched by considering nature a supportive environment for psychotherapy. 
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Background: Natural scenery is known to have restorative qualities, such as recovery from 
stress, mood enhancement, and replenishment of attention. These restorative qualities 
of nature may contribute to the prevention and treatment of mental health problems and 
promote well-being. Recent meta-analyses about the restorative effects of nature have 
concluded that the most robust findings of nature’s restorative effects have been found on 
the affective outcome measures, as for example self-reported feelings of stress and positive 
and negative affect. Even though the effect size is larger for studies that expose participants 
to real nature, studies using nature imagery (e.g. photographs or videos) show robust 
effects as well. Previous research about the restorative effects of nature concluded that the 
field would benefit from studies with high methodological rigour that concern psychological 
mechanisms that (in part) explain the restorative benefits of nature. Besides a value for the 
field of restorative environments research, such studies also have value from a societal 
standpoint, because it could facilitate the further development of preventive initiatives and 
even nature therapy practice. 
Aim and Research Questions: The aim of the present dissertation was: To further the 
understanding of the restorative effects of exposure to nature in order to inform both 
preventive and clinical interventions that consider nature as a supportive environment. 
More specifically, intrigue was sparked to find out whether the restorative effects of nature 
would differ for certain personal circumstances. It is plausible that how someone feels 
influences how they experience the world, including the natural world. To inform preventive 
and clinical mental health interventions about such moderating factors, the first research 
question was: do the restorative effects of nature differ between people in a different mental 
health state? Also, knowing that exposure to nature leads to restoration raises the question 
by which psychological mechanism this occurs. More specifically, it raises the question 
of how people cope with what they are restoring from and whether exposure to nature 
influences this process. Coping is of specific interest to preventive and clinical mental 
health interventions, because coping entails the strategies that are employed to manage 
social, physical, and emotional challenges. Therefore, the second research question was 
about a potential underlying mechanism, i.e. a mediating factor: does exposure to nature 
influence coping? When integrating the personal circumstances that influence restoration 
and whether exposure to nature influences coping, one can also wonder whether it matters 
where someone is restoring from, e.g. what they need to cope with. Therefore, the present 
dissertation also has special attention for personal circumstances that vary between studies 
about coping. That is why the third research question was: does a different aversive affective 
state impact whether exposure to nature influences coping? These research questions 
further the understanding of the restorative effects of exposure to nature, however they 
do not necessarily explain what is experienced within a person in the transaction with the 
natural environment. To gain a more in depth understanding of nature during a recovery 
process, the fourth research question was: what happens to peoples’ inner worlds during 
contact with nature? 
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Methods: Given that the field of restorative environments research would benefit from 
studies with high methodological rigour that concern psychological mechanisms that (in 
part) explain the restorative benefits of nature, the current work aimed to contribute by 
including experiments in the quantitative chapters in the present dissertation (Chapter 2-4) 
that have sufficient statistical power, that account for potential baseline differences and 
include an experimental manipulation to induce a need for restoration before environmental 
exposure. Lab experiments have the benefit of a well-controlled research design that 
enables the study of causal effects with sufficient statistical power. Therefore they are 
particularly suited to study novel topics, as is the case in the present dissertation. These 
quantitative chapters (Chapter 2-4) used the valid methodology of digital nature (i.e. nature 
vs. built videos) to study the restorative effects of nature. Moreover, Chapters 3 and 4 
studied a likely, but understudied, psychological mechanism underlying the restorative 
effects of nature; cognitive coping. In addition to the psychological mechanism of cognitive 
coping that was studied in Chapters 3 and 4, Chapter 5 in the current dissertation aimed to 
contribute by employing a qualitative study of proper methodological quality, which has the 
benefit of being able to assign depth and meaning to the quantitative results. Moreover, it is 
uniquely suited to provide a deep understanding of the lived experience of a phenomenon. 
 Research question one was examined in Chapter 2. Research question two 
was investigated in Chapter 3 and 4. Research question three was studied by comparing 
Chapter 3 and Chapter 4. Finally, research question four was examined in Chapter 5. More 
specifically, Chapter 2 described two lab studies (N = 257) that investigated a clinically 
relevant personal characteristic that might constrain or bolster the effectiveness of the 
restorative benefits of exposure to nature: depressive symptoms. Chapter 3 presented 
three lab studies (N = 506) that examined whether nature influences cognitive coping with 
psychological distress. Chapter 4 also studied the psychological process of cognitive coping 
but with a different experimental manipulation to induce a capacity for restoration before 
environmental exposure. This chapter described a lab study (N = 127) that examined whether 
viewing nature influences cognitive coping with feelings of stress. Chapter 5 presented a 
phenomenological qualitative study (N = 12) that investigated how clients experience nature 
during individual outpatient psychotherapy. More specifically, it was concerned with clients’ 
inner world experiences regarding nature during treatment. 
Results: Regarding research question one, Chapter 2 suggests that nature-based 
interventions may be especially beneficial for people suffering from depressive symptoms, 
because the two presented experiments show that participants with more (rather than less) 
depressive symptoms displayed more stress reduction after viewing nature rather than built 
settings. Regarding research question two, the studies presented in Chapter 3 are the first 
to reveal that viewing nature influences cognitive coping with psychological distress. It also 
described a novel potential two-step pathway as an underlying mechanism of restoration. 
In the first step of this pathway the capacity for directed attention replenishes. Second, this 
renewed capacity is directed towards internal processes, creating the optimal setting for 
reflection. Regarding research question three, Chapter 4 shows that even though restoration 
occurred, viewing nature did not seem to evoke restoration by means of cognitive coping. 
It establishes a difference in personal circumstances, i.e. between the affective states of 
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psychological distress (Chapter 3) and feelings of stress (Chapter 4), with regard to whether 
cognitive coping is influenced by nature exposure or not. Regarding research question four, 
Chapter 5 reveals that nature brings clients closer to their inner worlds. It is the first to unfold 
in a conceptual model the way observations of the natural outside world impact clients’ 
inner worlds. 
Theoretical Implications: Elaborating upon the most common restorative environments 
theories (i.e. Stress Reduction Theory and Attention Restoration Theory) and following a 
transactional perspective of the human-environment relationship, the present research 
indicates that certain personal circumstances (e.g. depressive symptoms and psychological 
distress vs. feelings of stress) can sensitize someone for the restorative effects of nature. 
Moreover, it is also likely that nature fosters reflection in addition to restoration, which is 
described in a novel two-step pathway that adds to ART and a conceptual model that 
adds to both SRT and ART. The process of reflection brings someone closer into contact 
with their experienced psychological distress but also enables someone to work through it, 
which ultimately is relieving. Nature may yield its greatest restorative rewards when someone 
is in a higher need of restoration or reflection.
Implications for Preventive and Clinical Interventions: An implication for everyday life 
is that populations and situations that are associated with psychological distress or a 
vulnerability to depression in particular could be a special focus of nature-based interventions.
Regarding clinical applications, nature could be integrated into clinical settings. Integrating 
nature as a supportive environment for psychotherapy might even enhance therapy 
effectiveness because nature bolsters both restoration and reflection, which have substantial 
value when organizing successful treatment interventions. 
Conclusion: Even though there is much left to discover, the present dissertation indicates 
that the natural world is especially effective for people with an emotional vulnerability and 
that nature seems to foster reflection by facilitating cognitive coping with psychological 
distress. In addition to these effects, or maybe because of these effects, the natural outside 
world seems to bring clients closer to their inner worlds. The present dissertation is the 
first to really unfold how nature brings this about in a two-step pathway of restoration and 
reflection, and additionally with a conceptual model of nature’s lived experience. Together 
with the broader line of research about the value of nature for mental health, the present 
dissertation underlines the importance of considering nature as a supportive environment for 
both preventive as well as treatment interventions. More specifically, the present dissertation 
states that numerous evidence based treatments can be enriched by considering nature as 
a supportive environment for psychotherapy. 
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Chapter 2
Stressor videos
Link to stressor video study 1: https://youtu.be/agqN-2m0vLQ
Link to stressor video study 2: https://youtu.be/XJPzjdHXZc8

Environmental videos
Link to the nature video: https://youtu.be/3qaADChDaUU
Link to the built video: https://youtu.be/3BMgt4Y2jOs

Research setting lab experiment
Participants were seated in a comfortable chair and took part in the study individually. 
Figures A1 and A2 depict the research facilities at the VU Amsterdam. This lab is situated 
at two levels below ground level and thus does not have any windows. Each cubicle looks 
like Figure 2. The chairs are office chairs, participants are asked to adjust them to their 
own comfort. The total surface of the cubicle comprises 3 square feet (2,00 m x 1,50 m). 
The height is 2,20 m. The chair is set at the black line on the floor. Which is at a distance 
of 1,00 m from the computer screen. The screen was a 23 inch HP Elite Display E231. 
Every study that is administered on these computers starts on full screen modus, which 
means that participants cannot open other internet pages during participation in a study. 
This research setting description is applicable to Study 1 as well as to the studies in Chapter 
3 and Chapter 4. 

Figure A1. A row of cubicles in the lab.  Figure A2. A single cubicle.
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Table A1.
Descriptive and Test Statistics for the Randomization Checks. 

Built Nature Total U p Cohen’s d

M SD M SD M SD

Study 1 (df = 53)

Sex (% Female) 70.40 84.60 77.40 401.00 .22 0.25

Age 20.41 3.65 19.46 1.30 19.94 2.78 384.00 .38 0.16

CES-D score 15.19 9.86 12.73 7.44 13.98 8.76 311.50 .48 0.19

POMS baseline (t0) 0.84 0.87 0.60 0.68 0.72 0.78 284.00 .23 0.33

Negative affect baseline (t0) 1.42 0.41 1.29 0.39 1.36 0.40 266.00 .12 0.43

Positive affect baseline (t0) 3.21 0.67 3.05 0.64 3.14 0.66 310.50 .47 0.20

NR-6 3.01 0.98 2.96 1.00 2.98  0.98  343.00 .89 0.04

Study 2 (df = 196)

Sex (% Female) 48.50 42.30 45.40 4503.00 .38 0.11

Age 35.87 9.61 34.08 9.60 34.98 9.62 4181.50 .12 0.22

CES-D score 11.17 11.03 12.33 12.71 11.74 11.87 4919.50 .77 0.04

POMS baseline (t0) 0.38 0.68 0.55 0.93 0.46 0.81 5135.00 .35 0.12

Negative affect baseline (t0) 1.25 0.50 1.29 0.53 1.27 0.52 4882.00 .82 0.03

Positive affect baseline (t0) 2.79 0.98 2.67 0.86 2.73 0.92 4488.50 .43 0.11

NR-6 3.17 0.99 3.28 0.98 3.22 0.99 5106.00 .44 0.11
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Table A2. 
Results of Study 1 regression models testing the interaction between environmental condition and the centered possible moderator - 
depressive symptoms (CES-D), on the outcome measures. 

95,0 % confidence interval

Step and predictor Β SE t p Lower Bound Upper Bound

Experienced stress

Step 1 Constant 0.75 0.14 5.38 <.001 0.47 1.03

Condition -0.31 0.20 -1.56 .13 -0.71 0.09

Step 2 Constant 0.32 0.12 2.76 .01 0.09 0.55

Condition -0.28 0.14 -2.00 .05 -0.57 0.002

Stress post stressor (centered) 0.48 0.07 7.23 <.001 0.35 0.62

Step 3 Constant 0.32 0.12 2.65 .01 0.08 0.55

Condition -0.29 0.14 -1.98 .05 -0.57 0.01

Stress post stressor (centered) 0.49 0.08 6.39 <.001 0.33 0.64

CES-D score (centered) -0.001 0.01 -0.15 .88 -0.02 0.02

Step 4 Constant 0.29 0.12 2.46 .02 0.05 0.52

Condition -0.30 0.14 -2.13 .04 -0.58 -0.02

Stress post stressor (centered) 0.50 0.08 6.70 <.001 0.35 0.67

CES-D score (centered) 0.01 0.01 0.77 .45 -0.01 0.03

Condition x centered CES-D -0.03 0.02 -1.77 .08 -0.07 0.004

Negative affect (NA)

Step 1 Constant 1.35 0.09 14.97 <.001 1.17 1.54

Condition -0.10 0.13 -0.75 .46 -0.36 0.16

Step 2 Constant 1.02 0.09 11.72 <.001 0.85 1.19

Condition -0.09 0.10 -0.97 .34 -0.30 0.10

NA post stressor (centered) 0.37 0.06 6.25 <.001 0.25 0.48

Step 3 Constant 1.03 0.09 11.53 <.001 0.85 1.20

Condition -0.09 0.10 -0.89 .38 -0.29 0.11

NA post stressor (centered) 0.36 0.06 5.62 <.001 0.23 0.49

CES-D score (centered) 0.002 0.01 0.38 .71 -0.01 0.02

Step 4 Constant 1.01 0.09 11.22 <.001 0.83 1.19

Condition -0.10 0.10 -0.96 .34 -0.30 0.11

NA post stressor (centered) 0.37 0.06 5.74 <.001 0.24 0.50

CES-D score (centered) 0.01 0.01 0.91 .37 -0.01 0.02

Condition x centered CES-D -0.01 0.01 -1.10 .28 -0.04 0.01

Positive affect (PA)

Step 1 Constant 2.56 0.15 16.74 <.001 2.25 2.86

Condition 0.18 0.22 0.80 .43 -0.26 0.61

Step 2 Constant 3.19 0.20 16.14 <.001 2.79 3.59

Condition 0.19 0.19 0.99 .33 -0.19 0.56

PA post stressor centered 0.58 0.14 4.30 <.001 0.31 0.86

Step 3 Constant 3.21 0.20 16.17 <.001 2.81 3.60

Condition 0.21 0.19 1.13 .27 -0.17 0.60

PA post stressor (centered) 0.61 0.14 4.41 <.001 0.33 0.89

CES-D score (centered) 0.01 0.01 1.00 .32 -0.01 0.03

Step 4 Constant 3.23 0.20 15.84 <.001 2.82 3.64

Condition 0.22 0.20 1.16 .25 -0.16 0.61

PA post stressor (centered) 0.63 0.14 4.42 <.001 0.34 0.92

CES-D score (centered) 0.01 0.01 0.44 .66 -0.02 0.03

Condition x Centered CES-D 0.02 0.02 0.65 .52 -0.03 0.06
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Table A3.
Descriptive Statistics of the Outcome Variables

Built Nature Total

M SD M SD M SD

Study 1 (df = 53)

POMS t1 1.59 1.19 1.53 0.96 1.56 1.07

POMS t2 0.75 0.88 0.44 0.52 0.60 0.74

Negative affect t1 2.28 0.90 2.27 0.80 2.28 0.84

Negative affect t2 1.35 0.59 1.26 0.31 1.31 0.47

Positive affect t1 2.11 0.66 2.09 0.75 2.10 0.70

Positive affect t2 2.56 0.78 2.73 0.81 2.64 0.79

Study 2 (df = 196)

POMS t1 1.21 0.99 1.31 1.15 1.26 1.07

POMS t2 0.55 0.88 0.37 0.63 0.46 0.77

Negative affect t1 1.84 0.71 1.81 0.75 1.83 0.73

Negative affect t2 1.28 0.51 1.21 0.40 1.25 0.46

Positive affect t1 2.17 0.81 2.00 0.62 2.09 0.72

Positive affect t2 2.65 1.02 2.68 1.00 2.67 1.01
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Table A4. 
Results of Study 2 regression models testing the interaction between environmental condition and the centered possible moderator 
- depressive symptoms (CES-D), on the outcome measures. 

95,0 % confidence interval

Step and predictor Β SE T p Lower Bound Upper Bound

Experienced stress

Step 1 Constant 0.55 0.08 7.14 <.001 0.40 0.70

Condition -0.18 0.11 -1.63 .11 -0.39 0.04

Step 2 Constant 0.30 0.08 3.93 <.001 0.15 0.45

Condition -0.21 0.10 -2.15 .03 -0.40 -0.02

Stress post stressor (centered) 0.33 0.05 7.35 <.001 0.24 0.42

Step 3 Constant 0.37 0.07 5.15 <.001 0.23 0.52

Condition -0.23 0.09 -2.50 .01 -0.41 -0.05

Stress post stressor (centered) 0.25 0.05 5.56 <.001 0.16 0.34

CES-D score (centered) 0.02 0.004 5.37 <.001 0.01 0.03

Step 4 Constant 0.38 0.07 5.31 <.001 0.24 0.52

Condition -0.23 0.09 -2.57 .01 -0.40 -0.05

Stress post stressor (centered) 0.26 0.04 5.81 <.001 0.17 0.34

CES-D score (centered) 0.04 0.006 6.03 <.001 0.02 0.05

Condition x centered CES-D ** -0.02 0.008 -3.17 .002 -0.04 -0.01

Negative affect (NA)

Step 1 Constant 1.28 0.05 27.78 <.001 1.19 1.38

Condition -0.08 0.07 -1.17 .25 -0.21 0.05

Step 2 Constant 1.11 0.05 24.01 <.001 1.02 1.20

Condition -0.07 0.06 -1.19 0.24 -0.18 0.05

NA post stressor (centered) 0.31 0.04 7.83 <.001 0.23 0.39

Step 3 Constant 1.15 0.04 26.20 <.001 1.06 1.24

Condition -0.08 0.05 -1.57 .12 -0.19 0.02

NA post stressor (centered) 0.25 0.04 6.52 <.001 0.18 0.33

CES-D score (centered) 0.01 0.002 5.33 <.001 0.01 0.02

Step 4 Constant 1.15 0.04 26.57 <.001 1.07 1.24

Condition -0.09 0.05 -1.60 .11 -0.19 0.02

NA post stressor (centered) 0.26 0.04 6.70 <.001 0.18 0.33

CES-D score (centered) 0.02 0.003 5.48 <.001 0.01 0.03

Condition x centered CES-D * -0.01 0.01 -2.47 .02 -0.02 -0.002

Positive affect (PA)

Step 1 Constant 2.65 0.10 26.02 <.001 2.45 2.85

Condition 0.03 0.15 0.19 .84 -0.26 0.31

Step 2 Constant 3.12 0.10 32.89 <.001 2.93 3.30

Condition 0.16 0.12 1.37 .17 -0.07 0.40

PA post stressor centered 0.82 0.08 0.59 <.001 0.66 0.99

Step 3 Constant 3.09 0.09 33.29 <.001 2.90 3.27

Condition 0.18 0.12 1.53 .13 -0.05 0.40

PA post stressor (centered) 0.79 0.08 9.78 <.001 0.63 0.95

CES-D score (centered) -0.02 0.01 -3.40 .001 -0.03 -0.01

Step 4 Constant 3.08 0.09 33.27 <.001 2.90 3.27

Condition 0.18 0.12 1.53 .13 -0.05 0.40

PA post stressor (centered) 0.79 0.08 9.80 <.001 0.63 0.95

CES-D score (centered) -0.02 0.01 -3.07 .002 -0.04 -0.01

Condition x Centered CES-D 0,01 0.01 1.09 .28 -0.01 0.03

Note. * p < .05. ** p < .01, 



143

A

Appendices | When in need, nature is there for you 

Complete description and order of the measures included in Study 1 
and Study 2
  Study 1 followed the procedure as depicted in Figure 2.2, with the following 
additions after the t2 measurement of the ZIPERS and the POMS. Connectedness to 
people that the participants know and see was measured with 7 items, followed by the 
ratings of the videos, Perceived Restorativeness, NR-6 and demographics. 
  Study 2 started with the 20-item CES-D questionnaire. Next, the 15-item Mindful 
Attention Awareness Scale (MAAS) was administered followed by the 10-item Displaced 
Anger Questionnaire (DAQ). Hereafter the procedure was as depicted in Figure 2. After 
the t2 measurement of the ZIPERS and the POMS, 7 questions were administered 
about connectedness to people that the participants know and see. Hereafter 4 items 
about aggression intentions were asked, followed by the NR-6, ratings of the videos and 
demographics.

Chapter 3

Environmental videos
Link to the nature video: https://youtu.be/3qaADChDaUU
Link to the built video: https://youtu.be/3BMgt4Y2jOs

Table B1. 
Descriptive and Test Statistics for the Outcome Measures regarding Cognitive Coping.

Nature Built F p np
2

Mean SD Mean SD

Total Coping Study 1 22.31 7.12 17.92 6.46 15.89 <.001 .08

Study 2 19.63 5.52 17.52 6.05 1.97 .17 .03

Study 3 23.59 7.65 19.86 6.92 13.49 <.001 .05

Active Coping Study 1 10.99 4.58 8.43 3.80 15.58 <.001 .08

Study 2 9.20 3.23 8.59 3.24 0.53 .47 .01

Study 3 11.72 4.67 9.70 4.11 11.87 .001 .05

Passive Coping Study 1 6.48 2.53 5.64 2.55 2.66 .10 .01

Study 2 5.50 1.63 5.07 1.58 1.06 .31 .02

Study 3 7.24 3.14 5.76 2.22 15.25 <.001 .06

Avoidance Coping Study 1 4.84 2.27 3.85 2.09 7.52 .01 .04

Study 2 4.93 2.18 3.86 2.25 3.45 .07 .06

Study 3 4.62 2.16 4.40 2.38 0.16 .69 .001
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Table B3. 
Descriptive and Test Statistics for the Additional Outcome Measures.

Nature Built

Mean SD Mean SD
Mann 

Whitney U
p Cohens’ d

Study 2 Extent 2.43 1.41 1.86 1.30 542.50 .08 0.43

Pleasantness 4.00 1.46 4.52 1.81 346.00 .16 0.36

Vividness situation 3.93 2.21 2.83 2.25 586.50 .02 0.63

Vividness emotions 3.60 2.13 2.76 1.98 551.00 .07 0.47

Study 3 Extent 3.34 2.73 1.62 1.84 10666.50 <.001 0.73

Pleasantness 3.38 1.90 3.31 2.17 7591.00 .95 0.01

Vividness situation 4.21 2.67 2.89 2.72 9800.50 <.001 0.51

Vividness emotions 4.09 2.70 2.68 2.46 9976.50 <.001 0.55

Table B2. 
Descriptive and Outcome Statistics for the Environmental Video Checks

Nature Built
Mann 

Whitney U
p Cohens’ d

Video Ratings Mean SD Mean SD

Study 2 Relaxing 6.53 2.42 4.72 3.22 575.00 .03 0.58

Boring 5.73 3.13 5.72 2.99 437.00 .98 0.01

Tiring 3.27 2.73 2.69 2.92 498.00 .33 0.25

Beautiful 6.03 2.41 3.79 2.93 630.50 .003 0.84

Study 3 Relaxing 6.94 2.64 5.19 3.05 10227.50 <.001 0.62

Boring 4.20 3.05 5.13 2.99 6283.50 .02 0.31

Tiring 2.88 2.93 3.06 2.88 7278.00 .53 0.08

Beautiful 6.74 2.51 3.83 2.75 11968.50 <.001 1.13
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Table B4. 
Summary of the exploratory factor analysis results for the State Coping Scale (SCS) for the studies with 
sufficient sample size (Study 1 and Study 3).

Rotated Factor Loadings 

Study 1 Study 2

Item Active Passive Avoidance Active Passive Avoidance

Tried to think of it as little as possible 0.11 0.08 0.84 0.11 0.03 0.82

Brooded over it 0.08 0.81 0.14 0.11 0.77 0.20

Tried to see the humoristic side of it 0.74 0.04 0.06 0.66 -0.004 -0.16

Let myself completely be controlled by it 0.01 0.80 -0.08 0.11 0.80 -0.13

Realised that other experience difficulties 
as well sometimes

0.75 0.10 0.26 0.64 0.13 0.28

Tried to think of something else 0.32 0.03 0.73 0.14 0.24 0.81

Encouraged myself 0.69 0.29 0.30 0.60 0.22 0.36

Thought of different possibilities to solve 
the problem

0.56 0.42 0.05 0.60 0.42 -0.01

Realised that there are worse things that 
can happen 

0.74 0.13 0.19 0.71 0.11 0.32

Felt gloomy about it 0.12 0.65 0.37 0.10 0.76 0.29

Given into it 0.37 0.55 -0.07 0.30 0.60 0.09

Thought of problems as challenges 0.78 0.02 0.08 0.66 0.18 0.08

Eigenvalues 4.41 1.70 1.13 4.17 1.49 1.31

% of variance 36.78 14.12 9.38 34.76 12.41 10.90

Note: Factor loadings over .40 appear in bold

Complete Description and Order of the Administered Measures
  All studies in the manuscript were conducted as part of educational projects for 
psychology students, and therefore included additional measures to accommodate teaching 
requirements. We will not report on any of these additional measures, because this goes 
beyond the scope of the present paper. The specific order of the measures and experimental 
manipulations used in all studies is described here. Note, only the measures that have not 
been described in the main manuscript will be written in full, only the abbreviations are 
mentioned for the manuscript measures.
  Study 1: Ruminative Response Scale (RRS), CES-D, Action-Control Scale, 
Reflection Rumination Questionnaire (RRQ), psychological distress induction, RRQ again, 
environmental videos, SCS, Autobiographical Memory Test (AMT), Profile of Mood States 
(POMS) tension/anxiety subscale, Zuckerman Inventory of Personal Reactions (ZIPERS), 
Mindful Attention Awareness Scale (MAAS), Nature Relatedness scale (NR-21), demographic 
questions.
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Table C1. Overview of the State Coping Scale (SCS) with the subscales for the present study and the 
original subscales of the Utrecht Coping List.

Factor analysis 
Study 1 and Study 3 

Subscale original UCL Items cognitive coping scale

Avoidance coping Avoidance Tried to think of it as little as possible 

Passive coping Passive expectancy Brooded over it 

Active coping Active problem solving Tried to see the humoristic side of it

Passive coping Passive expectancy Let myself completely be controlled by it 

Active coping Passive reaction pattern Realised that other experience difficulties as well sometimes

Avoidance coping Avoidance Tried to think of something else

Active coping Passive reaction pattern Encouraged myself

Active coping Active problem solving Thought of different possibilities to solve the problem

Active coping Passive reaction pattern Realised that there are worse things that can happen 

Passive coping Passive expectancy Felt gloomy about it 

Passive coping Avoidance Given into it 

Active coping Active problem solving Thought of problems as challenges

  Study 2: CES-D, Reflection Rumination Questionnaire (RRQ), Zuckerman 
Inventory of Personal Reactions (ZIPERS) t0, Control induction for functional Near-Infrared 
Spectroscopy (fNIRS) equipment (mention as many: a. provinces, b. villages, c. cities, and 
d. municipalities), psychological distress induction, ZIPERS t1, environmental videos, SCS, 
extent items, vividness items, video ratings, Ruminative Response Scale (RRS), Inclusion 
with Nature in Self (INS) scale, Mindful Attention Awareness Scale (MAAS), a question about 
experience with meditation, questions about upbringing (rural/urban), demographics.
  Study 3: CES-D, Reflection Rumination Questionnaire (RRQ), Highly Sensitive 
Person scale (HSPS), Zuckerman Inventory of Personal Reactions (ZIPERS) t0, Profile of 
Mood States (POMS) tension/anxiety subscale t0, psychological distress induction, ZIPERS 
t1, POMS t1, environmental videos, SCS, extent items, vividness items, video ratings, 
Nature Relatedness scale (NR-6), Demographics. 

Chapter 4

Links to the stimulus materials
Link to the stressor video: https://youtu.be/agqN-2m0vLQ
Link to the nature vegetation video: https://youtu.be/wFLcgyYvIUY
Link to the nature water video: https://youtu.be/PgPdPCWuQwc
Link to the urban traffic busy video: https://www.youtube.com/watch?v=qz7lOb26nLQ&t=3s
Link to the urban traffic quiet video: https://www.youtube.com/watch?v=YbmxPo3js90
Link to the urban pedestrians busy video: https://www.youtube.com/watch?v=F4y3nQaRsg8&t=132s
Link to the urban pedestrians quiet video: https://www.youtube.com/watch?v=SVJUbInTmO4
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Stressor (10 min.)

Environmental videos. (10 min.)
Four built videos (busy/quiet for each setting)

Two nature conditions 

Mood (ZIPERS t0)

Mood (ZIPERS t1)

Mood (ZIPERS t2)
Demographics

Extent
State Coping Scale

Environmental evaluation

Figure C1. Schematic overview of the study procedure.
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Chapter 5
The quotes of participants are listed in chronological order below both in English and the 
original Dutch. 

Quote participant 2: Yes, nature asks absolutely nothing of me, I find that one of the best 
experiences. Erm [short pause] yes, it’s it’s it’s just there and if I’m not there, it’ll keep doing 
the same thing [laughs], it doesn’t ask anything of me, I don’t have to adapt my behaviour 
to it, it doesn’t judge, it doesn’t care whether I’m walking around or not, the sun will still 
shine. And the water flows, and not because of what I have or haven’t done. I find that a 
really pleasant experience, yes.

Quote participant 2: Ja, de natuur vraagt helemaal niks van me, dat vind ik één van de 
meest fijne ervaringen. Uhm [korte stilte] ja, dat, dat, dat is er gewoon en als ik daar niet 
ben, doet het hetzelfde [lacht], het vraagt niks van me, ik hoef me er niet toe te verhouden, 
het oordeelt niet, het vindt niks, of ik er wel of niet loop, die zon schijnt. En dat water stroomt 
en het is niet op basis van wat ik wel of niet heb gepresteerd verhoudt het zich tot mij. Dat 
vond ik heel eh een hele fijne ervaring, ja.

Quote from participant 3: Nature, uh, peace, uh, less oppressive, you don’t feel confined, 
you can see the horizon.

Quote participant 3: De natuur uh, rust, uhm minder benauwend, geen opgesloten gevoel, 
een horizon kunnen zien. 

Quote participant 5: A leaf is a leaf and a tree is a tree. And they’ve grown, just from air and 
water and some soil, it’s so soothing.

Quote participant 5: een blad is een blad en een boom is een boom. En die zijn gegroeid, 
gewoon van lucht en van het water en van een paar grondstof, wat een vrede.

Quote from participant 12: nature is there and changes with the seasons, and even if there’s 
a crack in it, it’s not, nothing’s really perfect so it’s actually always perfect just as it is, things 
just happen the way they do. It’s such a mirror and such an important lesson to be able to 
let things go instead of struggling so much.

 Quote participant 12: natuur is daar en die is met de seizoenen veranderd en ook staat er 
dan een barst in, het is niet zo, en perfect imperfect, bestaat niet echt iets perfect dus is 
het eigenlijk altijd perfect zoals het is, de dingen gaan zoals ze gaan. Dat is zo’n spiegel zo’n 
leerschool om dingen los te kunnen laten in plaats van zo te vechten.

Quote participant 10: And the same goes for a mouse running across the sand, or whatever. 
There’s really lots happening. Yeah, so that also has to do with those moments, there’s just 
loads that you automatically filter out. But you can zoom in on things infinitely. And it’s really 
bloody interesting.

Quote participant 10: En hetzelfde geldt voor een muis die, die door het zand rent, of wat 
dan ook. Er gebeurt zo veel eigenlijk. Ja, dus dat heeft ook weer met die prikkels te maken, 
er is gewoon heel veel wat je automatisch weg filtert. Maar je kan oneindig op dingen 
inzoomen. En het is rete interessant eigenlijk.

Quote from participant 1: There’s no need to do anything, everything is gentle, and comes 
and goes… Hm, everything just does what it does. That tree’s just standing there happily. 
And that bird’s just watching a bit, there’s a few birds sitting on the ground. Yeah, they don’t 
worry about anything.
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Quote participant 1: Niets moet, alles is zacht, en komt en gaat. … Hm, het doet allemaal 
z’n dingetje. Die boom staat daar lekker gewoon te staan. En dat vogeltje zit daar een beetje 
te kijken, sommige vogeltjes zitten op de grond. Ja, die maken zich niet druk.

Quote participant 7: So you can lose someone, you can actually lose someone, but you’ll 
never lose nature. Never. So that’s really comforting for me.

Quote participant 7: Dus je kan iemand kwijtraken, je kan iemand letterlijk verliezen, maar de 
natuur verlies je niet. Nooit. Dus dat is heel troostrijk voor mij.

Quote participant 4: but the moment when you walk away afterwards and when you really 
think, like, I’ve left it behind… and yeah, that’s a liberating feeling… in the sense that I’ve 
left my bit of sorrow, as it were, or mourning, or whatever you want to call it, that I’ve given 
it to nature… and that I really feel like the things that I wanted to forgive, that I’ve been able 
to… yeah, say it to that group of trees. And that they’ve listened to me and still they haven’t 
judged me, and that it was just the way it was.

Quote participant 4: maar het moment dat je daarna weg kan lopen en dat je dan echt denkt 
van ik heb het hier achter gelaten.. en ja dat is een bevrijdend gevoel.. in de zin van uh dat ik 
mijn stukje verdriet zal ik maar zeggen of rouw of hoe je het ook wilt noemen, aan de natuur heb 
gegeven daar.. en dat ik echt wel voel van die dingen die ik heb willen vergeven dat ik die daar.. 
nou ja tegen die groep bomen heb kunnen zeggen. En dat ze dat van mij hebben aangehoord 
en daar vervolgens geen oordeel over hebben dat het gewoon zo was hoe het was.

Quote participant 2: despite that I am now in that marshy swamp, where it is half dry, half wet, 
half nothing, there will also be for me, there will come a time again that it is beautiful and that 
the sun will shine also for me. Researcher: And what does that then do with you, when you 
stand there like that and that realization comes to you? Participant 2: It gave me hope. Hope 
and relief, I think. And a sense of perspective, because this period will also pass; and perhaps 
also a bit of acceptance, like, yeah, that’s just how life is. One period goes and another comes. 
[Short pause] And even from a difficult time, something… new can spr-, yeah, sprout, I can’t 
think of another, another word at the moment. To me it means that there’s hope.

Quote participant 2: ondanks dat ik nu in het drassige moeras ben, waarop half droog, half 
nat, half niks, is er ook voor mij, komt er ook weer een moment dat het mooi is en dat de zon 
ook voor mij schijnt. Onderzoeker: En wat doet dat met jou, als je daar zo staat en dat besef 
bij je binnen komt? Participant 2: Het gaf mij gewoon hoop. Hoop en opluchting, denk ik. En 
perspectief, want er komt ook echt weer een andere tijd en misschien ook een beetje een 
berusting van: ja, zo is het leven ook. De ene fase wisselt zich af met de andere fase. [Korte 
stilte] En ook vanuit een moeilijke tijd kan ook weer iets... nieuws onts- eh, ja, ontspruiten, ik 
weet even geen, geen ander woord. Voor mij betekent dat dat er hoop is.

Quote participant 6: And at some point my therapist will point to a bud which hasn’t come 
out yet, or has just come out. It’s a nice symbol in the thorn bushes… that in spite of all the 
prickliness, there’s still something beautiful in them… it makes me sad, but at the same time 
it makes me proud too. A sort of victory feeling; the bush isn’t as prickly as it seemed at first.

Quote participant 6: en op gegeven moment wijst mijn therapeut naar een knop die nog uit 
moet komen of uit is gekomen. Dat is dan eigenlijk een mooi symbool in die doornstruiken.. 
ondanks al dat prikkelige dat er toch iets moois in zit.. Dat maakt mij verdrietig, maar 
tegelijkertijd ook wel trots. Beetje het gevoel van overwinning, die struik is niet meer zo 
prikkelig hoe ik hem in het begin zag.
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Quote participant 10: …a sort of endless falling of molecules, but none of those molecules 
care that they’re constantly moving, like, just bouncing around. Erm, yeah, which actually 
gave me a really calm feeling, it just happened. And it did matter.

Quote participant 10: … een soort oneindige val van moleculen, maar geen van die 
moleculen maakt zich druk over het feit dat ze constant in beweging zijn, zeg maar, gewoon 
heen en weer botsen. Uhm, ja, wat toch eigenlijk een heel kalm gevoel met zich meebracht, 
het gebeurde gewoon. En het deed er wel toe.

Quote participant 11: That feeling of equality, that more equal feeling, like, when you’re 
walking in neutral surroundings, and they’re not just neutral in terms of location, because, 
you know, it’s not her forest, it’s not my forest, but it’s also neutral in its whole atmosphere, 
that’s really, erm, the difference from, from sitting indoors.

Quote participant 11: dat gelijkwaardige, dat meer gelijkwaardige van als je buiten loopt in 
een neutrale omgeving, die niet alleen neutraal is van, van gebied, omdat dat, hè, het is niet 
haar bos, en het is niet mijn bos, maar het is ook nog eens een keer neutraal in z’n hele 
atmosfeer, dat is echt wel, eh, het verschil ook met, met binnen zitten.

Quote participant 5: Closer to my own origin, to the origin of, of humanity, millions of years 
ago. Of course, back then the earth was full of strange creatures but, yeah, I don’t know, it’s 
a, yeah, it’s a really nice feeling.

Quote participant 5: dichterbij mijn eigen oorsprong, bij de oorsprong van de, van de mens, 
van de miljoen jaren geleden. Toen waren natuurlijk rare beesten op de wereld maar, ja ik 
weet het niet, ik vind dat, ja ik vind dat heel prettig.

Quote participant 6: The open landscape gives me a feeling of freedom… that there’s so 
much space. Uh-hum, you also notice that my steps get lighter, I stand up straighter and 
more firm, but I’m also more relaxed. Researcher: And what does it mean for you as a 
person to experience and feel that freedom? Participant 6: It’s really important to me. It 
makes me feel alive, that I’m able to be me.

Quote participant 6: Het vergezicht dat geeft ook een gevoel van vrijheid.. dat er zoveel ruimte 
is. uhum je merkt ook dat mijn looppassen lichter worden, rechterop loop en tegelijkertijd 
ook wat steviger maar ook ontspannener. Onderzoeker: En wat betekent het voor jou als 
persoon om die vrijheid te ervaren en te voelen? Participant 6: Dat is heel belangrijk voor mij. 
Dat geeft het gevoel dat ik leef, dat ik er mag zijn. 

Researcher: But what does it mean to you to be on neutral ground, what does that bring 
you? Quote participant 11: Well, as I said, because of it you are 1) less of a patient, and 
secondly it maybe gives me the feeling that I, eh, am a bit more able to be myself. 

Onderzoeker: Maar wat betekent dat voor jou om op neutraal terrein te zijn, wat brengt dat 
jou? Quote participant 11: Nou, wat ik al zeg, je bent daardoor 1) minder patiënt, ten tweede 
geeft het me misschien ook wel het gevoel dat ik, eh, mezelf wat meer kan zijn. 

Quote participant 7: Yes, that is literally that there you are able to be there eh with, with 
yourself, that I am able to be there with myself and with how I am feeling at that moment. 
If that comes up. Researcher: That you are able to be there with yourself, what, what do 
you mean by that? That I am able to be there with myself, you say? Participant 7: Eh with 
my own emotions […] when I think back of it now, pretty soon after the therapy, after that 
therapy process, than that is still eh, it is a safe place. Researcher: Hm. And what makes it 
safe for you? What makes it safe that place? Participant 7: Eh, that eh, well that is nature 
that makes it a safe place […]



151

A

Appendices | When in need, nature is there for you 

Quote participant 7: Ja, dat is letterlijk dat je daar kunt zijn eh met, met jezelf, dat ik daar kan 
zijn met mezelf en met hoe ik me voel op dat moment. Als dat komt...Onderzoeker: Dat je 
daar kan zijn met jezelf, wat, wat bedoel je daarmee? Dat ik daar kan zijn met mezelf, zeg je. 
Participant 7: Eh met m’n eigen emoties. […] als ik er nu aan terugdenk, nu vrij snel na die 
eh, na die therapie, na dat therapiemoment, dan is dat nog een hele eh, het is ook wel een 
veilige plek. Onderzoeker: Hm. En wat maakt het veilig voor jou? Wat maakt het veilig, die 
plek? Participant 7: Eh, die eh, nou dat is de natuur die het veilig maakt. […]

Quote participant 9: I think I feel more like a patient when I am sitting across from someone, 
and that is less when you walk in such open space.

Quote participant 9: ik voel me denk ik toch meer patiënt als ik tegenover iemand zit en dat 
heb je minder als je in de vrije ruimte loopt.

Quote participant 4: Well ehh, I believe that everyone knows movies in which there is sofa 
and a box of tissues on a table… in such a really awkward setting, well I just did not feel 
much like doing that. I also notice that, I also like to go for a walk myself; I like to be outside. 
When you are walking outside with your significant other or anyone really, you talk very 
easily. You can look around a bit and that is relaxing, thus for me it is like, I think that I have 
a conversation with a therapist way easier and unconstrained compared to being forced to 
sit across from each other.

Quote participant 4: Nou uuuh ik denk dat iedereen wel een beetje de films kent van zo’n 
bank met zo’n doos tissues op een tafeltje… in zo’n hele ongemakkelijke setting ja daar 
had ik dus heel weinig zin in. En ik merk zelf dat, ik wandel zelf ook graag. Ik kom graag zelf 
buiten. En als je dan met je partner buiten loopt of met wie dan ook dat je dan toch heel 
makkelijk praat. En beetje om je heen kijkt en nou daar ook weer rustig van wordt, dus voor 
mijn gevoel had ik zoiets van. Nou ik denk dat ik veel makkelijker en veel meer ongedwongen 
spreek met de therapeut uh uh als dan zo geforceerd tegenover elkaar.

Quote participant 8: and because I’m not looking directly at my therapist, but rather at 
nature, I think I can more easily switch from my head to my heart.

Quote participant 8: en omdat ik niet mijn therapeut rechtstreeks aankijk maar naar de 
natuur kijk denk ik dat ik ook iets gemakkelijker van mijn hoofd naar mijn hart glip.

Quote participant 7: The fact that it’s in nature makes it feels like it’s mine. I can make it 
my own more; afterwards, if I’m out again somewhere else, I’ve learnt to be myself, to feel. 
Otherwise I tend to shut myself off more after indoor sessions with my therapist. I think I can 
connect [the sessions in nature] to my everyday life more easily. 

Quote participant 7: De natuur maakt dat het meer van mezelf is. Ik kan het me meer eigen 
maken, als ik daarna nog weer ergens anders ben buiten, dat ik dan geleerd heb om mezelf 
te zijn, om te voelen. Anders ben ik geneigd me meer af te sluiten na sessies in die ruimte 
met die therapeut. Ik denk dat ik [met de sessies in de natuur] gemakkelijker de transfer 
maak naar mijn gewone leven. 



“Let us be grateful to people who make us happy;
they are the charming gardeners who make our souls blossom”

Marcel Proust
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Dit proefschrift was er niet geweest zonder de inspiratie, steun en daadkracht van verschillende 
mensen. Een aantal hiervan wil ik in het bijzonder bedanken. 
   Binnen de academische wereld wil ik ten eerste mijn promotor en copromotoren 
bedanken. Lydia, je kwam als geroepen. Ik heb veel bewondering voor jouw deskundigheid en 
daadkracht. Je voelde integer, helder en toegankelijk. Eigenschappen die voor mijn gevoel een 
enorme bijdrage leveren aan de sociale veiligheid binnen de academische wereld. Voor mij in 
ieder geval, dank je wel. Karin, vanaf het begin was er een klik. We vonden elkaar in de volle 
kracht vooruit, mede mogelijk gemaakt door (ik durf niet uit te rekenen hoeveel) kopjes koffie. 
Door je enorme analytische kracht en vermogen om kansen te creëren heb je ontzettend veel 
voor mij mogelijk gemaakt, zowel hier in Nederland als ook in het buitenland tijdens congressen. 
Heel erg bedankt daarvoor. Jolanda, ik leerde je al kennen als student, jij was mijn masterthese 
begeleider. Ik heb heel veel respect voor hoe jij het onderwerp natuur en gezondheid op de 
kaart hebt weten te zetten in Nederland, en nog steeds. Dat is echt bewonderingswaardig. Ik wil 
je ontzettend bedanken voor al je betrokkenheid en ook voor je rust en je enthousiasme. Je hebt 
me aangemoedigd om vooral niet te lang alleen met iets te blijven worstelen. Je maakte het 
mogelijk om te sparren. Dat heeft me erg geholpen. Nienke, je voelde als een copromotor voor 
mij, ook al hebben we elkaar pas tijdens het laatste project van mijn proefschrift leren kennen. Je 
hebt een bak aan ervaring en tegelijkertijd twinkelen je ogen nog steeds van nieuwsgierigheid. 
Ontzettend bedankt voor je inspirerende begeleiding en het werkplezier wat je me hebt gegeven. 
  Ten tweede wil ik Nicole en Rosanne bedanken voor alle momenten van onderling 
sparren, het normaliseren van de PhD struggles en alle gesprekken over het leven. Jullie zijn 
naast hele kundige professionals ook hele fijne mensen, die het vakgebied van natuur en 
gezondheid nog ver zullen brengen. Dalya en Mandy wil ik ook bedanken voor alle steun, 
betrokkenheid en gezelligheid tijdens onze gezamenlijke tijd op de afdeling. Ik denk met plezier 
terug aan onze momenten samen in de kelder van het transitorium, waar we leerden te werken 
met bepaalde hersenscan apparatuur door het o.a. op elkaar uit te testen. Dank voor jullie hulp. 
In het kader van projectondersteuning wil ik alle bevlogen collega’s bij de afdeling biologische 
psychologie en de technische helpdesk bedanken. Martin, Denise, Marco, Cor en Lennaert. 
Zonder jullie zeer gewaardeerde ondersteuning was het niet gelukt om de hersenscan (fNIRS) 
projecten en het psychofysiologische replicatieproject te volbrengen. 
   Binnen de academische wereld wil ik tot slot Sjerp en Rutger bedanken. Sjerp, jij 
bent degene geweest die mij heeft geïnspireerd om het pad van natuur en gezondheid te 
bewandelen. Dank je wel voor je aanmoediging, toen en ook telkens als we elkaar de afgelopen 
jaren weer tegen kwamen. Rutger, met jouw bevlogenheid en vasthoudendheid heb jij mij de 
kracht van netwerken laten zien en vooral op dit thema. Bedankt voor alle inspiratie. 

  Lieve, fijne, warme collega’s van Altrecht GGZ. Jullie wil ik ook van harte 
bedanken voor alle steun, bemoedigende woorden, begrip en betrokkenheid tijdens mijn 
promotietraject de afgelopen jaren. Bij jullie was ik op mijn plek. Jullie hebben me de veilige 
basis gegeven van waaruit ik kon opbloeien en waaruit ik kracht kon putten om te blijven 
staan voor menselijkheid. In het bijzonder wil ik hier Maike bedanken. Jouw ongeëvenaarde 
warme doortastendheid, vanaf het allereerste moment dat ik bij het transdiagnostisch team 
begon, heeft buitengewoon verschil gemaakt. 
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  In het bijzonder wil ik ook nog Karin en Pieter bedanken. Jullie hebben me laten 
ervaren hoeveel verbinding kan helen. Karin, tijdens mijn masterstage kreeg ik van jou een 
kaartje waarop je schreef “ik hoop dat je je weg vindt en je je niet teveel laat ontmoedigen 
onderweg”. Dat heeft me toen zo geraakt, en nog steeds. Je hebt me de afgelopen jaren 
onder jouw vleugels genomen en ik heb geen woorden voor hoe dankbaar ik je ben. Je 
bent een baken van licht en liefde in deze wereld, door wie je bent en met al het werk wat 
je doet voor Emotionally Focused Therapy (EFT) in binnen en buitenland. Ik verheug me op 
nog vele jaren samenwerken. Pieter, ‘wees je eigen tank’. Dat waren jouw wijze woorden 
op een moment in mijn proefschrift waarin ik het erg nodig had om ze te horen. Door jouw 
aanmoediging heb ik de sprong durven wagen om naast promoveren te gaan werken als 
psycholoog. Jouw geloof en vertrouwen in mij hebben me op meerdere momenten de kracht 
gegeven om te gaan voor waar ik voor sta in het leven. Daar ben ik je ontzettend dankbaar 
voor. Ik heb een diep respect voor wie jij bent als persoon en hoe je in het vak staat. Ik hoop 
dat we vanuit onze gezamenlijke liefde voor EFT nog vele jaren zullen samenwerken. 

  Dankbaar ben ik ook voor alle prachtige mensen die ik mijn vrienden mag noemen. 
Ik begin met Baukje, Pauline en Laura. Bedankt lieverds voor alle fijne gesprekken, lieve 
kaartjes en lollige momentjes. Al sinds de middelbare school en met Bauk zelfs nog langer 
hoef ik maar heel even bij jullie te zijn om weer helemaal te weten wie ik ben. Zo puur en 
oprecht zijn jullie, ontzettend bedankt! Dan de vriendengroep uit Ede/ Lunteren. Jullie zijn 
stuk voor stuk prachtige personen. Ik ben jullie ontzettend dankbaar voor elk spelletje, goed 
gesprek, drankje en slappe lach moment van de afgelopen jaren. Bij jullie kon en kan ik nog 
steeds alles even los laten. 
  Dan mijn familie, mijn lieve familie. Ten eerste wil ik mijn ouders bedanken. Ik houd 
zielsveel van jullie. Bedankt voor al jullie aanmoediging en nog meer bedankt dat deze 
onvoorwaardelijk is. Niets maakt mij trotser dan jullie dochter te zijn. Liefste Mayke, je bent 
mijn grote kleine zusje. Ik houd zielsveel van jou. De momenten waarop ik je opbelde om 
iets te delen over dit proefschrift zijn ontelbaar. Je bent er altijd voor me als ik je nodig heb, 
als een knuffelbare rots in de branding. Je bent prachtig, van binnen en van buiten. De 
liefde die jij uitstraalt vanuit jezelf en vanuit je relatie met Kars raakt vele harten en verandert 
vele levens. Kars, mijn liefste zwager. Je bent als een broer voor me, want ook al weet ik 
niet exact hoe dat is, ik kan me geen betere voorstellen. Bedankt voor al je steun, humor 
en betrouwbaarheid. Mijn schoonfamilie wil ik ook bedanken en in het bijzonder Pieter en 
Linda. Ik ben ontzettend blij met jullie als schoonouders. Of het nou voor een knuffel is of 
wijze raad, jullie zijn er voor ons.
  Jeroen, je bent de liefde van mijn leven. Dwars door alles heen was je er voor mij de 
afgelopen jaren. Met humor, zorgzaamheid en een ongenaakbaar relativeringsvermogen. Jij 
houdt me met beide benen op de grond en moedigt me tegelijkertijd aan tot grote hoogten 
te vliegen. Ik zou met niemand anders willen zijn. Ik hoop je net zo gelukkig te maken als jij 
mij maakt. 



A bird that flies by or chirps,  
leaves that blow in the wind,  

waves that break on the beach;  
in nature there is always movement;  

it is quiet but never silent.

Daphne Meuwese
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