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Chapter One: Introduction

Context and Overview

Sensory Processing Sensitivity (SPS) is a temperamental trait which involves
increased sensitivity of the central nervous system to physical, social, and emotional stimuli,
which are more deeply processed than in lower sensitive individuals (Boterberg & Warreyn,
2016). Those with higher levels of the trait are considered to be a highly sensitive person
(HSP), a phrase coined in the mid-1990s by the developers of the Highly Sensitive Person
Scale (HSPS) Elaine and Arthur Aron (Aron & Aron, 1997). SPS can be categorised into
three different categories, those with low SPS, medium levels of SPS, and those with high
levels of SPS, also known as a “HSP” (Lionetti et al., 2018). HSP individuals represent a
significant minority of the population, with studies suggesting that between 20% and 30% of

individuals have high levels of SPS (Aron & Aron, 1997; Lionetti et al., 2018).

Higher levels of SPS can confer both benefits and disadvantages to individuals. They
can thrive in certain environments, yet in others can struggle. These individuals display
higher levels of empathy and emotionality, but they have also been found to struggle more
with mental health issues such as anxiety and depression (Aron et al., 2012; Liss et al., 2005).
One possible mechanism behind this is thought to be the cognitive process of rumination
(Lionetti et al., 2021; Wyller et al., 2017). In agreement with this idea, those with higher
levels of SPS have also been shown to have differences in their cognitive processes, with
self-reported higher levels of rumination and with fMRI studies demonstrating that brain

activation differs in those with higher levels of SPS (Acevedo et al., 2018; Bas et al., 2021).

Considering the different types of environment, those with higher levels of SPS have
noted in previous research a feeling of needing connection with the environment and have

higher levels of nature connectedness (Black & Kern, 2020; Setti et al., 2022). However,



there is a dearth of research into the relationship between the trait of SPS and exposure to
nature and the environment, though the research around the benefits of nature exposure is
widespread, and the benefits well supported in the literature in general (e.g., Coventry et al.,

2021; Kotera et al., 2020; Yao et al., 2021).

This thesis explored the relationship between SPS, the environment, and
psychological outcomes. Specifically, it explored how the environment and aspects thereof
can interact with SPS and impact on the psychological wellbeing, be it cognitive or affective,
of individuals with high levels of SPS. This thesis is comprised of two research papers
exploring this topic. The first research paper is a systematic scoping review exploring the
impact of different environments on the psychological wellbeing of those with higher levels
of SPS. Sixty-three studies were synthesised following guidelines for scoping reviews and
using thematic analysis. The second research paper is an original empirical study on the
impact of a short virtual nature intervention on the affect and cognition of individuals with
varying levels of SPS and examining the unique role of SPS in outcomes. This was a mixed

methods study, utilising an online survey experiment.

Outline of Chapters

The thesis is structured as follows:

Chapter Two: Systematic Scoping Review

This chapter presents the process and the results of a systematic scoping review on the
impact of different environments on the psychological wellbeing of those with high levels of
SPS, in the form of a journal article written for The Journal of Mental Health. Author
guidelines for this journal are provided in Appendix A, and references are presented at the

end of the chapter.



Note: How the Systematic Scoping Review Informs the Major Research Project

This section gives a brief overview of how the systematic scoping review informs the

major research project, and links between these aspects of the thesis.

Chapter Three: Systematic Scoping Review Extended Methodology

This chapter provides additional information which pertains to the systematic scoping
review, including background information on the use of scoping reviews as well as the
process of the current review, including information on the search strategy, the criteria used
in the review, and on the analysis of results using thematic analysis. Examples of coding are

also provided.

Chapter Four: Major Research Project

In this chapter, the major research project is presented, which explored the impact of a
short virtual nature intervention on affect and cognition, and how levels of SPS might affect
outcomes. This is written in the form of a journal article for Current Psychology. Author

guidelines for this journal are presented in Appendix B.

Chapter Five: Major Research Project Extended Literature Review

This chapter contains a review of the literature on the relationship between nature and
psychological wellbeing, and further explores the research around SPS. Rationale for the

major research project, and the aims of the major research project, are also explored.

Chapter Six: Major Research Project Extended Methodology

In this chapter, additional information with regards the methodology for the major
research project which was not provided in Chapter Four due to wordcount constraints is

provided. This chapter includes information around the theoretical framework of the



methodology, additional information around the tools used, the interventions, and the

qualitive process including researcher reflexivity.

Chapter Seven: Major Research Project Extended Data Analysis

In this chapter, further relevant statistical analysis which was not included in the paper
but provides context and further information of interest is presented, as well as information

around the decisions made in the statistical plan.

Chapter Eight: General Discussion and Conclusions

This chapter summarises the findings from both the systematic scoping review and the
major research project. It further discusses the implications of the research and its unique
contribution to the literature around SPS and the impact of nature on psychological

wellbeing.
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Abstract

Those high in the temperament trait of Sensory Processing Sensitivity (SPS) tend to
be more at risk of mental health issues such as internalising symptoms, anxiety, and
depression due to their sensitivity to potentially unfavourable environments. They also thrive
in favourable environments. A comprehensive review of the literature on different kinds of
environment in relation to SPS and psychological outcome is lacking. We aimed to fill this
gap by conducting a systematic scoping review to map existing research on the impact of
different environments (physical, psychological, social) on psychological outcomes of those
with high levels of SPS. It was conducted following the guidelines of Arksey and O’ Malley
(2005) and following the PRISMA-ScR checklist. Sixty-three studies were included in the
final review. Studies were conducted in mainly WEIRD countries. Thematic analysis
indicated that there are a variety of environments studied, including sensory, occupational,
and social environments, and particularly parenting and childhood circumstance. SPS
conferred both benefits and risks in different environments, with negative psychological
outcomes being the most studied, and different aspects of sensitivity explored. This review
demonstrates the need for further research systematically examining different kinds of

environments in relation to high SPS and in more varied populations.

Keywords: highly sensitive person, highly sensitive child, sensory processing sensitivity,

environment, mental health, wellbeing.



Introduction

Background

Mental health is an important public concern, with mental health disorders affecting
around 10.7% of people around the world (Ritchie & Roser, 2018). Two of the most common
mental health issues are anxiety disorders and depression, affecting 3.6% and 4.4% of the
world’s population respectively and contributing significantly to global disability (WHO,
2017). Importantly, a recent systematic review on the impact of COVID-19 on mental health
suggests the global prevalence of depression and anxiety to have risen to 28% and 26.9%
respectively (Nochaiwong et al., 2021). Different models aiming to explain the aetiology of
mental health issues, some focusing on specific disorders and others which take a broader
focus on mental health, have been proposed. A model which has come to the forefront of

research is the biopsychosocial model (Engel, 1977).

The biopsychosocial model posits that health and illness are a result of interactions
between biological factors, psychological factors, social factors, and context. Research
suggests that the environmental context of an individual has a role, alongside individual

factors, in determining their mental health outcomes (Schmidt, 2007).

One research area which examines this interplay between the individual and their
environment, and its subsequent effects, is that of Environmental Sensitivity (ES). ES is an
umbrella term, covering theories which aim to explain the role of the individual-environment
interplay in adjusting to environmental circumstances, as well as a term to reflect the
differences in individuals’ abilities in the registration and processing of environmental stimuli
(Pluess, 2015). Theories and models falling under this umbrella include; the Diathesis-Stress
model (Gottesman & Shields, 1967) also known as the dual-risk or transactional model which

posits that mental and physical disorders develop from genetic or biological predispositions



10

combined with stressful conditions; Biological Sensitivity to Context (BSC) theory (Boyce &
Ellis, 2005) which suggests that depending on one’s psychobiologic reactivity to stress
individuals differ in their susceptibility to environmental influence in a “for better or for
worse” way; Differential Susceptibility (DS) theory (Belsky & Pluess, 2009) which suggests
highly sensitive individuals have greater susceptibility to the environment and assumes an
evolutionary point of view, and Vantage Sensitivity (VS) theory (Pluess & Belsky, 2013)
which speaks to vantage resistance in positive environments without reference to negative
environments. Another theory residing under this umbrella, and the focus of the current
review, is that of Sensory Processing Sensitivity (SPS) (Aron & Aron, 1997). SPS
specifically defines ES as resulting from a deeper perception and processing of stimuli. It has

been extensively studied in relation to mental health outcomes.

SPS refers to an individual trait capturing individual differences in ES. Increased SPS is
driven by a greater sensitivity of the central nervous system which in turn is associated with
greater levels of sensitivity and responsivity to both social and environmental stimuli, which
are processed more deeply (Acevedo et al., 2018). SPS is different from Sensory Processing
Disorder (SPD). SPS refers to normal variations in the levels of a temperamental trait,
whereas SPD refers to a disorder of sensory processing difficulties which impair an

individual’s functioning (Miller et al., 2007).

SPS is a continuously distributed trait, existing in individuals at different levels
throughout the population (Greven et al., 2019). Those who are high in the trait are known as
Highly Sensitive Persons (HSPs) and the Highly Sensitive Person Scale (HSPS; Aron &
Aron, 1997) is used to measure the trait. Research on the percentage of HSPs in the

population has it ranging between 20% to 30% (Aron et al., 2012; Lionetti et al., 2018; Pluess

et al., 2018). HSPs are characterized by high levels of sensitivity to stimulation offered by the
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environment and are identifiable by their heightened emotionality, their empathy, and their
depth of processing i.e., HSPs are able to absorb more information from their surroundings
than others can, and they analyse it more deeply (Aron et al., 2012). While the HSP scale has
been designed to capture a unique individual trait, other investigations reported the existence
of three components (Smolewska et al., 2006); Ease of excitation (EOE) i.e. feeling
overwhelmed by internal and external demands, aesthetic sensitivity (AES) i.e. awareness of
aesthetics in one’s surroundings, and low sensory threshold (LST) i.e. unpleasant sensory
arousal. These factors resulted post-hoc from analysis, but still capture increased sensitivity
for both negative and positive stimuli, that is, they are consistent with the higher order
construct of SPS. fMRI studies have reported that there is an association between SPS and
activation of brain regions associated with social processing, reflective functioning, and

empathy (Acevedo et al., 2014, 2017).

Research has found that HSPs tend to struggle more with mental health related issues,
such as anxiety and depression, than their non-HSP counterparts, (e.g. Ahadi & Basharpoor,
2010; Benham, 2006; Jagiellowicz et al., 2019; Liss et al., 2005, 2008). Furthermore, SPS has
been found to correlate positively with neuroticism in children and adults, and is moderately
associated with negative affect in adults (Lionetti et al., 2019), defined by the authors as an
amalgamation of anxiety, depression, stress, complaints and negative affect/emotions. Aron
(2011) notes that HSPs are overrepresented in clinical practices, suggesting they represent
close to 50% of clients in most psychotherapy practices, compared to 20-30% of the general
population (Lionetti et al., 2018; Pluess et al., 2018), highlighting the psychological needs of
this cohort. One possible link between SPS and poorer psychological outcomes is
dysfunctional cognitive responses to environmental stimuli, such as rumination i.e., cognitive

reactivity (Wyller et al., 2017). SPS has also been found to impact on cognitive tasks, for
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example in Rigby et al. (2020), where EOE was a negative predictor of accuracy in

classification of positive scenes in an evaluation of emotional scenes task.

While the possible disadvantages of having high levels of SPS have been discussed thus
far, it is important to note that research has also found SPS to be a marker of behavioural
plasticity in response to the environment and can, in the right conditions, confer benefits such
as better emotional wellbeing and fewer issues with behavioural problems. This has been
shown in both intervention studies (e.g., Nocentini et al., 2018; Pluess & Boniwell, 2015) and
longitudinal studies (e.g., Slagt et al., 2018). For example, Lionetti et al. (2018) found that
those higher in SPS had increased positive affect and were more susceptible to positive mood

induction compared with those lower in SPS in a study utilising mood induction video clips.

The term ‘environment’ differs in meaning across research areas; in the realm of SPS
research, the term is used to refer to any salient conditioned or unconditioned stimuli, be they
internal or external, including; physical environments, social environments, sensory
environments, and internal events both physiological and psychological (Greven et al., 2019).
Many of the environments studied in SPS research contain combinations of these elements.
Examples of environments studied in SPS to date include; the work environment (e.qg.,
Andresen & Goldmann, 2016; Evers et al., 2008), the parenting environment (e.g., Aron et
al., 2019; Slagt et al., 2018; Su et al., 2018), and intervention studies which impact on an

individual’s environment (e.g., Amemiya et al., 2020; Nocentini et al., 2018).

The environment clearly plays a large role in outcomes for those high in the trait of SPS;
thus, identifying the specific environmental variables which could impact on the adjustment
and functioning of those high in SPS is crucial, especially considering the sizable minority of
the population who have high levels of SPS. While there is interest in the area from media

and the public, and the research in the area has grown in recent years, applied scientific
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research is lagging behind in some areas (Greven et al., 2019). Research into the area has
grown globally, with studies from, for example; Kibe et al. (2020) in Japan, Tillmann et al.

(2018) in Germany, Grinapol et al. (2022) in Israel, and Weyn et al., (2019) in Belgium.

The aim of this scoping review is to identify what types of environmental variables have
been explored in relation to HSP, the kinds of psychological outcomes found in HSPs, the
research design of the studies in the area, and to identify future directions of research.

Psychological outcomes include mental health itself, mood state, and cognitive functioning.

Key definitions

Environment: In the context of this review, ‘environment’ refers to any salient
conditioned or unconditioned stimuli; internal or external, including but not limited to:
physical environments, social environments, sensory environments, and internal events both

physiological and psychological — as per Greven et al. (2019).

Psychological outcomes: In the context of this review, psychological outcomes
encapsulate three different constructs, including psychological measures assessing (i)
indicators of poor mental health, (ii) indicators of positive mental health/wellbeing, and (iii)

cognitive functioning.

Aims and objectives

The overall aim of the scoping review is to both systematically and comprehensively
scope the extent, nature, and range of evidence currently available in the area of the impact of
environment on the psychological outcomes of those high in SPS. The protocol for this

review is pre-registered at https://osf.io/aehbt.
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The objectives of the current review are as follows:

« Document the nature (e.g., qualitative, quantitative, paradigms used) of the existing
research examining the effect of different environments on the psychological outcomes of

HSPs.

 ldentify and describe specific environments which have been found to be beneficial
for psychological outcomes in those with high levels of SPS, and those which have been

found to be detrimental.

« ldentify any gaps in the literature with regards the psychological outcomes of HSPs

and the relationship of these with the environment.

« ldentify the major theoretical frameworks used in the literature in understanding the
relationship between HSPs, and the impact of environment on their psychological

outcomes.

This review will summarise the existing evidence in the area and map it out
systematically. Through this process, gaps in the literature can be identified as areas for
possible future research (Arksey & O’Malley, 2005). The scope of this review has been kept
deliberately broad to allow for the collection, summarisation, and mapping of all currently

available research in the field.

Methodology

Given the diverse nature of the existing literature in the field, a scoping review was
selected as the preferred method. Scoping reviews differ from systematic reviews, in that they
have a less focused research question, include differing study designs and methods, and
attempt to describe the whole literature broadly (Arksey & O’Malley, 2005). The current

review is a systematic scoping review, as a systematic approach has been used to identify,
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include, and extract data from the literature (Oswald et al., 2020). The scoping review process
was guided by the methodology outlined by Arksey & O’Malley (2005), as well as by the
PRISMA Scoping Review Checklist (Tricco et al., 2018) to enhance the quality of the
methodology and reporting. Thus, the five framework stages of a scoping review as outlined
by Arksey & O’Malley (2005) were followed, namely: (1) identifying the research question,
(2) identifying relevant studies, (3) selecting studies, (4) charting the data, and (5) collating,

summarizing, and reporting the results.
Identifying the research question

Given the diverse nature of research in the area of SPS, and significance of mental
health issues globally, the research question which was the focus of the current scoping
review is: what evidence is available in the literature around the kinds of effects of
environment on the psychological outcomes of those high in SPS, with psychological

outcomes including both psychological wellbeing and cognitive functioning.

The research question was purposely kept broad to allow for the mapping of the

literature across the many different types of environments and across all age groups.
Identifying relevant studies

The search strategy was developed, and search terms were selected through
discussions between all authors, with the first author (EC) conducting literature searches
relevant to the research question to aid in identifying key terms. The different terms identified
and used in searches can be seen in Table 2.1, with search strategies, with specific terms

used, including Boolean operators for each database available in Appendix C.
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Table 2.1

Search Terms for Scoping Review

“Highly Sensitive Person” OR “Highly Sensitive Child*” OR “Sensory Processing Sensitivity”” OR

“Environmental Sensitivity”

AND “Wellbeing” OR “Well-being” OR “well being” OR “Anxi*” OR “Depress*” OR “Mental
Health” OR “Cognit*” OR “Psychia*” OR “Psychol*” OR “Happ*” OR “Flourish*” OR
“Perception” OR “Processing” OR “Internalising Beh*”” OR “Internalising Prob*” OR
“Internalizing Beh*” OR “Internalizing Prob*” OR “Externalising Beh*”” OR “Externalising
Prob*” OR “Externalizing Beh*” OR “Externalizing Prob*” OR “social competence” OR “life

satisfaction” OR “satisfaction with life” OR “positive affect” OR “negative affect”

The following six databases were searched from 8™ September 2021 to the 16" of
September 2021: Scopus, Web of Science, Academic Search Complete, APA Psyclinfo,
PubMed, and Google Scholar. The first 200 results from Google Scholar were considered as
these are likely to be the most relevant to the current review (Bramer et al., 2017). The
reference lists of relevant papers were also hand-searched to identify relevant papers which
may not have been identified on these scholarly databases i.e., backwards search. The hand-
search was completed by examining the reference lists of the identified papers and contacting
relevant authors in the field when studies were identified as possibly relevant to the review

but could not be accessed. See PRISMA flow diagram below for numbers.
Selecting studies

The titles and abstracts of articles returned by the search engines were screened for
relevance by the first author (EC), and those deemed as relevant selected for full text review.

EC conducted the primary screening of the full texts, with the fourth author (AS) screening in
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cases where there was uncertainty (n=48), and screening 10% of all identified articles. In
cases where uncertainty remained (n=7 studies), the relevant studies were presented to all
authors, discussed, and majority decision taken. The “Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)” flow diagram in Figure 2.1. outlines
how papers were selected for the review. The inclusion and exclusion criteria can be seen in
Table 2.2. They were intentionally kept broad and both peer-reviewed and grey literature
were included in the search. As noted previously, study quality was assessed in the current
review, however, it was not used as a criterion for inclusion in the review as it aimed to cover
the literature as broadly as possible. Quality was assessed in order to allow possible gaps in
the literature due to poorer quality of studies in the area to be identified. Zotero and Microsoft

Excel were used to assist with the screening process and to remove duplicates.

Table 2.2

Inclusion Criteria

e Articles in English language

e Atrticles published any time up to 16" September 2021 (this was indicated at 31 of July in

OSF but updated.)

e Atrticles relating to HSPs/HSC and SPS, where there is an environmental factor and

psychological outcome

Exclusion Criteria

e Articles in a language other than English
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e Articles not in relation to the concepts of HSP or SPS, or concerning other types of

sensitivities or SPD

e Articles containing no psychological outcome

e Articles with no environmental factor

Charting the data and collating, summarising, and reporting results

Once exclusion criteria were applied and the final articles for inclusion were identified,
the data were charted — see Appendix D. To ensure the data was being systematically
mapped, the chart was pre-tested, with EC charting the first five studies and then meeting

with AS to ensure there was consistency and accuracy in the charting of data.

Quality of the studies included was also assessed at this stage, using the Mixed Methods
Appraisal Tool (MMAT) 2018 version (Hong et al., 2018), which assesses study quality
across five different methodological categories; qualitative, quantitative randomised control
trials, quantitative non-randomised, quantitative descriptive, and mixed methods. While a
scoping review does not require quality appraisal, whether this step should be included
remains controversial in the literature, with quality assessment reported to be present in
22.38% of scoping reviews in a scoping review of scoping reviews (Bieber et al., 2019; Pham
etal., 2014). The MMAT was utilised as it is both a reliable and practical instrument which
can be utilised with studies of various designs (Pace et al., 2012). Results will be reported as
per guidance document from the creators (Reporting the Results of the MMAT, 2020), such
that studies which meet all five criteria receive five stars, four of five criteria receive four

stars etc. EC and AS met and discussed the quality review process. The initial quality review
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was carried out by EC. AS then reviewed 20% of the studies, including all studies with
ratings of 1 and 2 stars. Consensus was reached for these studies, and revisions to the criteria

applied when needed.

An optional step for scoping reviews identified by Arksey and O’Malley (2005) is
consultation. In the current review, researchers consisted of an interdisciplinary team with a
researcher with experience in environment and SPS. Preliminary findings from the scoping
review chart were presented to the third author (FL), a researcher working in the area of SPS.

An in-press paper was identified and added at this stage.

Data were summarised, collated, and presented in the results section. In line with the first
aim of the review, numerical summary analysis was utilised to provide an overview of the
literature in the area, looking at the different geographical areas of studies, the characteristics
of participants, the range of environments, and the research methodology. The findings from

the review are also presented in a descriptive narrative summary form.

The data were analysed using an inductive thematic analysis approach (Braun & Clarke,
2006) in order to summarise findings and identify recurring themes. The aim of the
qualitative analysis is to identify and describe patterns in the data, which is an appropriate fit
for thematic analysis as per the advice of Braun and Clarke (2021). The data consisted of the
results of the charting process. Conducting the thematic analysis was an iterative process,
moving between the data and research question. As the data had been extracted from the
source material and categorised prior to analysis to make sense of the variety of research, this

in turn guided the analysis. The chart can be seen in Appendix D.

At this stage of the scoping review process there was a high level of familiarity with the
dataset. The table was scrutinised by the first author and then coded systematically.

Following the coding of the initial studies in the dataset, EC consulted with AS to ensure
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codes were based on the data, and relevant to the current work, with codes checked by AS for
the first five papers. The rest of the dataset was then coded. On the basis of these codes,
themes and subthemes were generated in a systematic, iterative process. The fit of the

generated themes to the extracted data and assigned codes were then assessed by AS.

Results

The database searches returned a total of 1442 records. Before the screening process
was begun, 771 duplicates were removed. 671 titles and abstracts were then reviewed, and
384 were removed as the papers were deemed not relevant to the current review. Full texts
were reviewed for 287 records, and irrelevant records removed at this stage. This resulted in
61 records to be included. One record was added based on hand-searching the relevant
records’ reference lists and one record added through identification by the third author. This
resulted in a total of 63 records. During this process, four relevant review articles/posters
were identified. These were not included in the main analysis to avoid duplication in the
results as they contain many of the records already identified and included in the scoping
review. They are Aron et al., 2012; Castellano & Dascalu, 2009; Costa-L06pez et al., 2021;
and Greven et al., 2019. A flow diagram of this process is presented in Figure 2.1. A

summary of the studies included is presented in Table 2.3.



Figure 2.1

PRISMA Flow Diagram
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Characteristics of the included studies
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Study 2: When parental
environment was optimal, there
was little difference between
HSPs and non HSPs, but when
the parental environment was
poor,
the highly sensitive scored higher
on unhappy childhood. Study ¥2:
Studies 2-4: To assess the extent Three-way interaction found with
to which original themes gender, such that when parental
constituted a core pattern, environment was optimal, there
relation of core items to social was little difference between men
introversion and emotionality, the regardless of sensitivity; when
existence of subgroups of HSPs, the parental environment was
whether sensitivity moderated the poor, highly Study 2: *#***
Aron, ENN. & relation of family environment to Family environment in sensitive men reported having a Study 3: *****
Aron, A. 1997 USA how childhood was experienced. Multiple childhood much less happy childhood. SPS Study 4: ****
APD features were found to be
negatively correlated with
optimism, and positively
correlated with negative
childhood memory valence, and
SPS. A significant negative
interaction between
optimism/pessimism and SPS
was found. A significant negative
correlation emerged between
To test a model that memories of optimism and APD features SPS, theories of
negative childhood experiences, among those scoring highly in APD e.g., Beck and
SPS, and pessimistic SPS. The combination of colleagues (1990),
expectancies are associated with pessimistic expectancies and high ~ Carver and Scheier’s
Meyer, B., & Avoidant Personality Disorder levels of SPS yielded higher (11981, 1998) self-
Carver, C. S. 2000 USA (APD) features. Multiple Childhood Environment levels of APD features. regulation theory o
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Examining the relationship
between adult shyness and SPS. SPS and childhood environment
Positing new model where the Studies 1-3 Childhood interact predicting adult trait
interaction of sensitivity and Environments / Study 4. negative affectivity. Study 1 - ****
Aron, E. N., adverse childhood environments Manipulated negative SPS interacts with a manipulated Study 2 - ****
Aron, A, & lead to negative affectivity and in event i.e. frustrating negative experience to predict Study 3 - ****
Davies, K. M. 2005 USA turn shyness. Social survey completion greater state negative affect. SPS Study 4 - ***
SPS was strongly related to
depression and to anxiety. It
To explore the relationship contributed unique variance
between SPS, parenting style, above parenting factors for both
anxiety, and depression. To depression and anxiety. SPS was
determine how knowledge of an particularly strongly related to
individual’s SPS contributes to anxiety. SPS was correlated with
predicting if someone is anxious parental-overprotection. For
or depressed above parenting depression there was a small but
style. To look at interaction significant interaction between
effects between negative parental parental care and SPS, such that
Liss, M., environment and negative affect HSPs were more depressed in the
Timmel, L., separately in anxiety and context of low parental care. This
Baxley, K., & depression and looking separately interaction was not found for
Killingsworth, at parental care and anxiety. No interaction effects
P. 2005 USA overprotection. Relational Parenting environment found for parental overprotection.  SPS ok
Participants high in SPS
responded to competition with
greater anxiety and shame than
low SPS counterparts.
To investigate how differences Participants high in SPS also
between athletes with varying reported having greater stress
levels of SPS apply self- related to actual to ideal and SPS, Self-
discrepancies and emotional actual to ought self-discrepancies  discrepancy Theory
Kemler, D.S. 2006 USA reactions to competitive sports. Multiple Competitive sports event than those low SPS. (Higgins, 1987) ok
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
SPS (and its subscales) are
negatively correlated with
sense of coherence,
comprehensibility, manageability,
To examine the construct validity meaningfulness and self-efficacy.
of the HSPS, to introduce the SPS (and its subscales) are
concept into the field of work positive correlated with negative
Evers, A., stress, and to adapt the user- affectivity, work
Rasche, J., & friendliness of the HSPS without displeasure and need for Organisational
Schabracq, M.J. 2008  Netherlands* affecting reliability and validity. Multiple Work environment recovery. Psychology, SPS oAk
No significant associations
between accuracy and SPS.
Significant correlation between
SPS and minor-minus-major
difference in response time, such
Jagiellowicz, J., that the higher a participant was
Xu, X., Aron, Investigate the relationship on SPS the longer time they spent
A., Aron, E., between perceptual and cognitive before responding to minor
Cao, G., Feng, processes underlying tendency of Change detection task changes, relative to major
T., & Weng, X. 2011 China pausing before acting and SPS. Sensory/Perceptual  using images changes. SPS Rk
To investigate potential SPS was found to predict
differences in SPS with regard to performance on a visual detection
the HSPS subscales, to further task (both reaction times and
investigate whether individuals error rates) and increased
high in SPS process information perceived stress. Only the LST
more carefully and correctly subscale led to these results
using a larger sample size, and to however. Results were
use a behavioural task that independent of Big-5. Individuals
allowed for differentiation high in SPS perceived more stress
Gerstenberg, between reaction times and error after taking the test than
F.X. 2012  Germany rates. Sensory Visual detection task individuals low in SPS. SPS it
To assess whether continuous No significant difference found
self-regulation among people between participants in cognitive
showing higher levels of performance in noise vs control.
sensitivity accelerates states of This indicates the impact of the
ego-depletion, in turn explaining environmental stimulus was not
poor cognitive and social affected by SPS. Though results
performances. To show SPS is Exposure to noise similar ~ null, more sensitive participants
distinct from yet related to to that of a busy | or showed slowest response time in
Sobocko, K. 2012 Canada neuroticism and introversion. Sensory restaurant Stroop task. SPS R
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
HSPs were found to be no worse
or no better at recognizing vocal
expressions of emotion than non-
HSPs. This was regardless of
whether they were exposed to
conditions of stimulation or not.
To investigate the multiple When neuroticism was controlled
effects of SPS on nonverbal for, HSPs did not report being
decoding. Specifically, on more distracted by moderate or
identifying emotions from high intensity audio stimulation SPS, Information
Gearhart, C.G. 2014 USA paralinguistic cues. Multiple Audio stimulation than non-HSP counterparts. processing oAk
To assess a continuous predictor Those scoring more highly in
and outcome variable, that is SPS were found to be more
capable of differentiating positive affected by negative childhood
and negative extremes. Assessing experiences than those scoring
for possible plasticity effects for lower in terms of adult life
SPS’s three factors. While using satisfaction levels. No differential
a heterogeneous adult community effects under positive childhood
sample. Assess would SPS experiences were found for high
Booth, C., moderate association between or low SPS scorers. LST and
Standage, H., & current life satisfaction and Childhood experiences EOE produced the same Differential
Fox, E. 2015 UK childhood experiences. Social with caregiver significant interaction. susceptibility Rk
SPS was a significant predictor of
treatment response. The
intervention was successful in
To investigate whether SPS reducing depression in girls
moderates the efficacy of a scoring highly in SPS, though not ~ SPS, Vantage
Pluess, M., & school-based intervention aimed SPARK Resilience effective at all in those scoring sensitivity
Boniwell, I. 2015 UK towards preventing depression. Intervention programme lower in SPS. framework Ex
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
No difference was found in the
psychological wellbeing of those
HSPs who preferred online
interaction and those who
preferred face-to-face
interaction. When comparing the
psychological wellbeing in the
To investigate whether SPS can HSPs who belonged to online
explain social preference for and Face to face groups, no
interacting online, and if the difference was found. HSPs were
internet should be considered as a found to be somewhat more SPS, Computer
beneficial and alternative channel distressed than non-HSP mediated
Valojaa, A. 2015  Finland for communication for HSPs. Multiple Internet counterparts. communication Rk
Those high in SPS tend to rate
standard pictorial stimuli, and
especially positive ones, as more
intensely valanced, perhaps
respond more quickly than others,
but do not differ in their rating of
the level of arousal caused by the
pictures. Evidence found for an
interaction between SPS with
quality of parenting in predicting
To examine the greater subjective how they rated arousal, such that
emotional responses to both IAPS picture those high in SPS with high-
Jagiellowicz, J., negative and positive stimuli presentation/parenting quality parenting reported having
Aron, A, & which is thought to be environment from greater arousal to positive
Aron, E. N. 2016 USA characteristic of SPS. Multiple childhood pictures. SPS Rk
To answer the question of what
are the combined effects and
individual effects of SPS and No significant interaction effect
childhood environment on social found. Main effect of SPS on
Jaswetz, L. 2016  Netherlands anxiety. Multiple Childhood environment social anxiety found. SPS ok
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Attachment anxiety was related
to sensory sensitivity as measured
by the HSP-SV. This association
was not retained when controlling
for stress, indicating the
Meredith, P. J., To gain understanding of the Cold-pressor pain association was largely accounted
Bailey, K. J., interrelation of adult attachment, inducement task used to for by stress. Sensory sensitivity
Strong, J., & sensory processing, and distress activate attachment as measured by HSP-SV was
Rappel, G. 2016  Australia in healthy adults Sensory system positively linked with distress. Attachment theory Rk
A three-way inter-relationship
between SPS, Intolerance of
Uncertainty and
anxiety was found. High
sensitivity and a susceptibility to
being overwhelmed by
environmental stimulation may
lead to an experience of the world
Study aimed to further as being highly
characterize the nature of the unpredictable, which in turn
specific Sensory Sensitivity — could make even simple
Intolerance of Uncertainty - situations and events uncertain
Uljarevi¢, M., anxiety inter-relationship to and
Carrington, S., determine whether the pattern Parenting child with ASD  difficult for the HSP, thus SPS, Intolerance of
& Leekam, S. 2016 UK was evident in a sample of adults.  Relational diagnosis provoking anxiety. Uncertainty Rk
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
A significantly higher levels of
attentional engagement was
found for the high SPS group for
happy cues at the 100ms
duration, which indicates a
continuous direction of attention
at the positive stimuli and deeper
processing of this material. High
SPS participants had self-reported
higher negative affect and lower
Aimed to explore if HSPs and levels of extraversion. They also
those scoring highly in SPS differ Posner exogenous cueing diverted attention away from
Rothenbucher, in the manner in which they task and cued attention neutral cues at 100ms, possibly to  Attentional bias
F. U 2017  Belgium attend to incoming visual stimuli.  Sensory task precent sensory overload. research ok Ax
SPS significantly and positively
correlated with risk of burnout.
However, stress fully
mediated this relationship when
To describe how teachers who introduced into this model. At
may be highly sensitive increased risk of
interpreted professional stressors presenting with SPS, teachers
and tended to have a greater risk of
cognitively appraised work burning out due to emotional
events to develop successful exhaustion. They also reported
coping skills, and to make clear experiencing more stress at work.
successful coping strategies from Qualitative results indicated time
teachers who may be highly demands and colleagues as
sensitive and have committed to primary sources of stress, and Teacher self-efficacy
Stefan Lindsay, help others who are highly both daily and systematic coping and cognitive
J. 2017  USA sensitive sustain their profession.  Multiple Teaching environment strategies were utilised. appraisal theory Ex
Perceived stress fully mediated
the effects of SPS and bonding
social capital on expatriates’
turnover intention. 26.4% of
expatriates scored highly in SPS.
To explore the role of resources Significant differences were
(such as SPS and social capital) found such that 30.7% of Hobfoll’s (1989)
Andresen, M., in explaining the perceived stress organisational expatriates were conservation-of-
Goldmann, P., & of expatriates and their turnover Expatriation — working in  highly sensitive compared to resources (COR)
Volodina, A. 2018 Germany* intention. Multiple a foreign country 19.3% of external expatriates. theory ok
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Those higher in SPS were found
To better understand the to be more prone to experiencing
relationship between SPS and social anxiety than others. SPS
social anxiety through also associated with avoidant
investigating relevant factors coping, irrespective of the quality
Campbell, T., & thought pertinent to the onset and of parental bond experienced in SPS, Differential
Moore, K. 2018  Australia* maintenance of the relationship. Relational Parenting environment childhood. susceptibility Ak
HSP mean score and EOE
subscale were positively
associated with positive
emotional reactivity, and a
marginally significant positive
association between HSP and
EOE subscale and negative
emotional reactivity. Difference
Lionetti, F., between three sensitivity groups
Aron, A, Study 2. To investigate whether in positive emotional reactivity
Aron, E. N, the detected groups in levels of approached significance, though
Burns, G. L., SPS differ significantly regarding groups did not differ significantly
Jagiellowicz, J., common personality traits and Viewing happy and sad regarding negative emotional Environmental
& Pluess, M. 2018  USA & UK emotional reactivity. Sensory video clips reactivity. Sensitivity ok
Significant intervention effects on
victimisation and internalising
symptoms were moderated by
Highly Sensitive Child (HSC)
To test whether individual scale score and gender. Boys
differences in environmental scoring higher on HSC benefitted
sensitivity predict treatment significantly more than lower
Nocentini, A., response to an antibullying scoring counterparts with reduced
Menesini, E., & intervention in a large KiVa antibullying victimisation and internalising Environmental
Pluess, M. 2018 ltaly randomised control trial. Intervention programme symptoms. sensitivity e
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Sensitivity and reactivity were
not significantly correlated.
Sensitivity and likelihood of
attack were correlated such that
those scoring higher in HSPS
estimated future attacks were
To examine whether exposure to more likely. The relationship
terrorism-related pictures between HSPS score and
interacted with individual experimental condition was not
Rubaltelli, E., differences in environmental significant. Those scoring higher
Scrimin, S., sensitivity and Exposure to terror-related  in HSPS in the terrorism-related
Moscardino, U., psychophysiological response to or neutral pictures and pictures condition were more Risk-perception,
Priolo, G., & stress in explaining people’s risk Manneheim multi- willing to trade off privacy than environmental
Buodo, G. 2018  ltaly perception. Sensory component stress task those in neutral condition. sensitivity okx
To investigate how adversities
experienced by families and the
supportive resources within the
family itself are linked to
children’s perceptions about a
number of factors. Namely: their
own health status, their emotional
wellbeing, as well as their HSCS score moderated the
academic and social association between both family
performance. Furthermore looked adversities and supportive
Scrimin, S., at whether expected associations Early adversities in family  resources provided by families on
Osler, G., were moderated by the levels of environment e.g. death in  children’s physical comfort and
Pozzoli, T., & environmental sensitivity in the family, discontent in their perceived academic and
Moscardino, U. 2018 ltaly children. Multiple relations social performance. SPS Rk
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Authors

Year

Country
Study was
Conducted
In/ Or Lead

Author
Affiliated

Objectives of the Study

Environment
Type

Specific Environment

Relevant Key Findings

Theoretical
Framework/Area of
study

MMAT
Result

Slagt, M.,
Dubas, J. S., van
Aken, M. A,,
Ellis, B.J., &
Dekovié, M.

2018

Netherlands

To compare SPS and negative
emotionality as markers of
individual differences in
susceptibility to parenting among
children.

Relational

Parenting environment

SPS interacted with both changes
in negative and positive parenting
in predicting externalising,
though not prosocial, behaviours.
Sensitive children decreased the
most in externalising behaviour
when negative parenting
decreased, but increased in it the
most when negative parenting
increased. Likewise, sensitive
children decreased the most in
externalizing behaviour when
high levels of positive parenting
were maintained, however they
increased the most in
externalizing behaviour when
positive parenting decreased.
Sensitive children decreased in
externalising behaviours more
than less-sensitive counterparts
when receiving low levels of
negative parenting. Sensitive
children had the lowest levels of
externalizing behaviour when
high levels of positive parenting
were maintained, but similar
levels when positive parenting
decreased.

Differential
susceptibility

koK k
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Those with higher HSPS scores
rated the tasks as more difficult
and had slower complex dual-
task (CDT) latencies. A
marginally significant HSPS x
Noise interaction was found,
indicating that the relationship
To evaluate the convergent between HSPS score and CDT
validity and sensitivity latency is stronger in the hard
Strand, J. F., of commonly used measures of than in the easy condition.
Brown, V. A, Listening effort. To assess how Individuals who score higher in
Merchant, M. scores on the tasks relate to SPS showed increased
B., Brown, H. cognitive and personality A number of lab-based effort as measured by some LE Listening Effort,
E., & Smith, J. 2018 USA variables. Multiple tasks tasks. SPS Rk
To explore the influence of
different factors on the mental
health of Chinese parents of
children diagnosed with autism
spectrum disorder (ASD). Higher levels of parental sensory
Namely; Intolerance of sensitivity were associated with
uncertainty, sensory sensitivity, higher DASS-21 total score.
broader autism phenotype, and Sensory sensitivity had an
Su, X., Cai, R. the severity of the child’s ASD indirect effect through intolerance
Y., & Uljarevi¢, symptoms and comorbid Parenting a child with of uncertainty on parental mental  Intolerance of
M. 2018 China symptoms. Multiple ASD diagnosis health. uncertainty, SPS ok
The highest positive significant
correlation found between
negative affect and the SPS sub-
facet Overexcitability and the
total SPS scale. Significant
Study 2: Exploring relationship negative relationships between
Tillmann, T., El of newly developed German SPS physical well-being,
Matany, K., & scale for children with additional psychological well-being, SPS, Environmental
Duttweiler, H. 2018 Germany school related variables. Multiple School environment functional capacity, and SPS. sensitivity R
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Participants with SAD exhibited
higher scores on trait SPS
compared to healthy controls in
both summer and winter. Their
scores on trait SPS increase from
To investigate the cross-seasonal summer to winter, i.e. individuals
group differences in trait SPS and with SAD displayed a cross-
the association between trait SPS seasonal pattern of high
in remitted phase, and depression sensitivity. Higher trait SPS in
severity in symptomatic phase in summer was found to be
Hjordt, L. V., & those with Seasonal Affective associated with more severe SAD
Stenbak, D. S. 2019  Denmark Disorder (SAD) Physical Seasons — summer/winter  symptoms in winter. SPS kx
No significant relationship
between SPS and treatment
Holm, S. E. H,, outcome was found after
Hansen, B., controlling for pre-treatment
Kvale, G., levels of OCD, depression, and
Eilertsen, T., To examine whether SPS affects Bergen concentrated 4- anxiety. HSPS scores were
Hagen, K., & treatment outcome in patients day exposure treatment significantly reduced after SPS, cognitive
Solem, S. 2019  Norway with OCD. Intervention (B4DT) treatment. behavioural therapy Rk
While sensitivity was
significantly related to PTSD,
childhood adversities were the
most important variable in
predicting PTSD. The effect of
Karam, E. G., war on PTSD was dependent on
Fayyad, J. A., the interplay between adversities
Farhat, C., and sensitivity and was most
Pluess, M., prominent in highly sensitive
Haddad, Y. C., Aimed to evaluate the relative children with lower adversities
Tabet, C.C,, ... roles of war, childhood levels, and less pronounced in
& Kessler, R. adversities and sensitivity in the Exposure to war those experiencing high Ecological
C. 2019  Lebanon development of PTSD. Multiple environment adversities levels. framework ok
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Children who scored highly in the
HSC-RS were more affected by
the influence of parenting quality
compared to those scoring low.
Children in the highly sensitive
group were found to be more
sensitive to negative influences of
high levels of permissive
parenting when considering
externalizing behaviour problems
aged three and internalizing
behaviour problems aged 3 and 6.
They were also more sensitive to
Developing an observational positive effects of high levels of
rating system of environmental authoritative parenting in
Lionetti, F., sensitivity suitable for pre- predicting social competence at
Aron, E. N, schoolers and testing whether this aged 3 and 6. Those scoring low
Aron, A, Klein, predicts individual differences in in sensitivity were generally less
D. N., & Pluess, response to negative and positive sensitive to the influence of Environmental
M. 2019 USA parenting aspects. Relational Parenting environment parenting. sensitivity it
SPS was related to neither
externalising nor prosocial
behaviour. Highly Reactive
children did not score more
To investigate whether children highly on SPS than other
who show stronger immediate children. Authors suggest it may
reactions to their mothers during be unlikely for children who are
observed parent—child identified
Slagt, M., interactions are those whose as susceptible for better and for
Dubas, J. S., development across one year is worse using SPS to be the same
Ellis, B. J., Van more strongly predicted by ones who are also reactive for
Aken, M. A, & parenting at the beginning of that better and for worse within Differential
Dekovi¢, M. 2019  Netherlands year. Multiple Parenting parent—child interactions. susceptibility AR
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Highly sensitive teachers, while
more attuned to students in need,
To differentiate SPS from other do not demonstrate enhanced
variables of psychological processing in teaching related
wellbeing. To examine whether aspects. SPS can explain the
highly sensitive teachers relationship between some work
perceived characteristics of their characteristics and perceived
professional lives in a different stress through coping and
way than non-highly sensitive cognitive processes. SPS was
counterparts, and how SPS found to relate to teachers
relates to perceived stress. depression, anxiety, and some
Examine how SPS relates to psychosomatic disorders.
different symptoms of mental Teachers who were highly
disorders. Explore how highly sensitive benefited more from
sensitive teachers differ among therapeutic interventions than
each other in SPS and other non-highly sensitive counterparts.
variables, and if an overarching SPS can contribute significantly
model of teacher stress including to development of stress in
Tillmann, T. 2019  Germany SPS be supported. Multiple Teaching environment teachers. SPS el
Investigate assumptions that
Vander Elst, T., those with higher or lower levels
Sercu, M., Van of SPS develop differential SPS, Job Demands-
den Broeck, A., susceptibility for the work EOE and LST were found to Resources model
Van Hoof, E., environment, which is amplify the relationship between (JD-R model;
Baillien, E., & characterised by demands of the job demands and emotional Bakker &
Godderis, L. 2019  Belgium job and resources. Multiple Work environment exhaustion. Demerouti, 2007) ok
Strong Sense Of Coherence
prevented high-SPS students
To investigate the associations of from experiencing over-
SPS, sense of coherence, and the arousability and dysfunctional
interaction between these and cognition, and consequently
Yano, K., Kase, depressive symptoms in decreased the severity of SPS, Sense of
T., & Qishi, K. 2019 Japan university students. Multiple University environment depressive symptoms. coherence ok
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Authors

Year

Country
Study was
Conducted
In/ Or Lead

Author
Affiliated

Objectives of the Study

Environment
Type

Specific Environment

Relevant Key Findings

Theoretical
Framework/Area of
study

MMAT
Result

Amemiya, R.,
Takahashi, G.,
Rakwal, R.,
Kahata, M.,
Isono, K., &
Sakairi, Y.

2020

Japan

To examine the impact of yoga
on mood states and attentional
control in graduate students with
varying levels of SPSin a

physical education course setting.

Multiple

Yoga course

Students higher in SPS had lower
Attentional Control and higher
negative mood states before the
course, however, a significant
improvement in scores was
observed. Differences between
the two groups after the yoga
course were not statistically
significant. A positive correlation
was found between SPS and
variation in AC, however, a
negative correlation was found
between variation in AC and
mood states.

SPS

* %

Baldwin, E. D.

2020

USA

To examine if in college students
with high SPS, there is a
relationship between watching
ASMR videos and change in
emotional response.

Sensory

Viewing ASMR
videos/non ASMR
controls

Negative affectivity was not
correlated with high SPS.
Increase in positive affect

between pre and post-test when
viewing no voice control video in
high SPS participants. Data did
not support the hypothesis of
significant improved positive
affect after watching ASMR type
videos. Decrease in negative
affect found after watching
ASMR videos and control video
in those with higher HSPS score.

SPS,ASMR

* %k
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
HSPs perceived wellbeing arises
from harmony across different
dimensions. A number of valued
practices were noted for
wellbeing: self-acceptance,
having positive social
relationships but this being
balanced by times of solitude,
connecting with nature,
contemplative practices,
emotional self-regulation,
practicing self-compassion.
Emotional experiences were also
valued: low-intensity positive
emotion, self-awareness, having a
sense of meaning, and
To investigate how those high in hope/optimism. Barriers to
SPS who live within an extravert- wellbeing were identified as
Black, B. A, & dominant social context conceive Extravert-dominant social ~ physical health issues and saying
Kern, M. L. 2020  Auwustralia of and experience wellbeing. Multiple context no to others. Idiographic el
Carr, M., Aimed to contrast predictions of
Summers, R., diathesis-stress and differential
Bradshaw, C., susceptibility frameworks by
Newton, C., assessing nightmare sufferers on
Ellis, L., a range of questionnaire, dream Nightmare sufferers scored more Diathesis-stress,
Johnston, E., & diary, task and neuroimaging Emotional Picture highly on the HSPS than control Differential
Blagrove, M. 2020 UK* measures. Sensory Viewing participants. susceptibility ARk




38

Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Results showed that more
variation in responses to media
To explore individual differences was due to differences between
in responses to media through the participants rather than Models of
investigating how four difference between stimuli, interactions between
theoretically relevant variables however SPS did not content and person
Fikkers, K. M., (including SPS) affect responses Viewing positive and significantly explain this e.g. Differential
& Piotrowski, J. to positively and negatively negative media video between-participant variationasa  Susceptibility to
T. 2020  Netherlands valanced media entertainment. Social clips predictor or moderator. Media effects model ~ ****
Attachment anxiety was
positively associated to SPS.
Attachment anxiety mediated the
relationship between parents’
To examine parenting practices SPS levels and harsh parenting,
regarding adolescent children of and partially mediated the
parents high in SPS. To examine relationship between parents’
Goldberg, A., & whether attachment insecurity SPS levels and use of
Scharf, M. 2020 Israel mediated this relationship. Relational Parenting environment psychological intrusiveness. Attachment theory kx
Aims to clarify the mechanism of Adolescents higher in SPS
adolescents’ differential reported a greater increase in
adjustments. Investigates the role their well-being after the
of SPS using the Japanese transition to high school,
version of Highly Sensitive Child corresponding to their perceived
Scale for Adolescence (J-HSCS), environmental change,
and tests whether the diathesis- whilst low sensitivity peers did
stress model or the differential not show such well-being
susceptibility model best enhancement. Evidence found for
describes the socioemotional vantage sensitivity over diathesis-
limura, S., & adjustment of students across the Transition to high school stress or differential susceptibility =~ Environmental
Kibe, C. 2020 Japan transition to high school. Multiple environment models. Sensitivity Rk
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Student scoring higher in SPS,
To develop a culturally suitable who scored significantly lower in
intervention in prevention and wellbeing than counterparts at
evaluate its efficacy, and to baseline, responded more
Kibe, C., investigate moderation effects of positively to the intervention, and
Suzuki, M., SPS and gender of Japanese Modified version of the had greater levels of reduction in
Hirano, M., & young people’s wellbeing from a SPARK resilience depression and more promotion Differential
Boniwell, 1. 2020 Japan diathesis stress perspective. Intervention program of self-esteem. susceptibility Rk
Found that burnout can be
predicted by the three aspects of
SPS (ease of excitation, low
sensory threshold and aesthetic
sensitivity). These also predicted
dentists satisfaction at work.
Positive correlation between SPS
and secondary traumatic stress.
Meyerson, J., Analyse the influence of SPS on EOE and LST but not AES
Gelkopf, M., Eli, burnout and professional quality predicted dentists’ reactions to SPS, Occupational
I., & Uziel, N. 2020  Israel of life in Israeli dentists. Multiple Work as dentist in Israel patient’s stress and trauma. health Ex
Higher levels of SPS predicted
higher levels of internalizing
problems when controlling for Environmental
To investigate the association parental rejection, however this Sensitivity, Parental
between internalizing behaviours effect was not there when Acceptance —
and perceived maternal and interaction between SPS and Rejection
paternal rejection. To test gender was included in the Theory
whether this association is model. Highly sensitive girls (PARTheory,
moderated by SPS and further were more inclined to experience  contemporarily
Onursal Ozer, B. 2020  Turkey moderated by child’s gender. Relational Parenting environment internalizing problems. called IPARTheory) ok
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
SPS was found to have a
moderating effect on the positive
To examine if depression can be correlation between mismatch
explained by the amount of factors and depression. SPS was
mismatch factors i.e., the found to correlate with mismatch
different way of living in present factors, depression, and
time compared with ancestral neuroticism. In the interviews,
world, and if SPS plays a role in HSPs noted their sensitivity to
this relationship. To gain more environmental stimuli, feeling
understanding about the onset of different compared to others, and
student depression, considering having more difficulty coping
SPS and the timeline of mismatch with mismatch factors in their SPS, Evolutionary
Pernot, L. 2020  Netherlands factors. Multiple University environment daily life. mismatch hypothesis ~ ****
Study 3: HSP-12 was a
significant predictor of changes
in well-being across 10 months,
with teacher trainees who were
more sensitive showing a
significant decline in well-being
followed by a full recovery.
Those low in sensitivity appeared
unaffected by the experience.
Study 4: HSP-12 score
significantly moderated short-
Study 3: To test individual term effects of positive mood
differences in sensitivity to Study 3: Teaching induction using video clip on pre-
Pluess, M., negative experiences. environment as a teacher- ~ post changes in positive mood.
Lionetti, F., Study 4: To test individual trainee Change in positive mood was
Aron,E.N., & differences in response to Study 4: Exposure to more pronounced in the high Environmental Study 3: ***
Aron, A. 2020 UK positive experiences. Multiple mood induction video. sensitivity group. sensitivity Study 4: *****
SPS was found to correlate
overall with nursing stress,
burnout, five nursing subscales of
stress, and two subscales of
To explore major nursing burnout. SPS was shown to be a
Redfearn, R. A, stressors and burnout levels in predictor for overall nursing
van Ittersum, K. nurses that are considered highly stress, overall burnout, of two
W., & Stenmark, sensitive by nature compared to Working in nursing nursing stress subdimensions, and ~ SPS, Occupational
C.K. 2020 USA their less sensitive peers. Multiple currently in the USA one burnout subdimension. health HAx
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Strong positive correlations were
observed between difficulties
identifying and describing
feelings scores and scores on the
EOE subscale of the HSPS.
Authors suggest this indicates
Investigate the links between that problems with emotional
alexithymia and the evaluation of appraisal are most evident in
emotional scenes, and whether those who are easily
Rigby, S. N, viewer’s evaluations of these overwhelmed by busy sensory
Jakobson, L. S., scenes were better predicted by environments. EOE was a
Pearson, P. M., specific alexythymic traits or negative predictor of accuracy in
& Stoesz, B. M. 2020 Canada individual differences in SPS. Sensory Emotional scenes task classification of positive scenes. SPS, Alexithymia rkEx
SPS related to levels of anxiety
and depression, with depression
increasing with higher levels of
SPS. For those with average SPS,
lockdown had a significant
Investigate the effects of positive effect in reducing
confinement using a longitudinal anxiety disorders. In terms of
Bordarie, reflection framework on quality quality of life, lockdown
Jimmy; Aguerre, of life and anxiety/depressive appeared to play a positive role
Colette; Bolteau, symptoms in individuals with Confinement during for entire sample regardless of
Laétitia 2021  France different levels of SPS. Multiple COVID-19 pandemic SPS level. SPS o
Any potential relation between
the factors of SPS and emotional
recognition ability can be fully
explained by the Big-5
Study 2: To test if SPS is an personality traits. Low sensory
ability construct, with regards Geneva Emotion threshold (LST) was found to be SPS, Big5
Hellwig, S., & perceiving and processing Recognition Test (GERT;  unrelated to emotional personality
Roth, M. 2021  Germany environmental stimuli. Multiple Schlegel et al., 2014) recognition ability. framework Rk
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Adolescents with high SPS were
more likely to be affected by both
negative and positive life events,
which resulted
in an increase in their
socioemotional well-being.
Aims to provide new evidence on However, their SPS functioned as
whether adolescents” SPS vulnerability when they
moderates the relationship experienced
between current life events and many negative life events. Lower
current socioemotional well- SPS adolescents showed
being and what shape of resilience
interaction SPS and current life regardless of the quality of their Environmental
limura, S. 2021  Japan events exhibit. Multiple Current life environment life events. Sensitivity Rk
Lionetti, F., Investigate the interactions
Klein, D. N., between early parenting styles Children’s sensitivity interacted
Pastore, M., and children’s ES on symptoms with permissive parenting to
Aron, E. N., of rumination and depression in predict rumination at age 9,
Aron, A, & middle childhood and early Early parenting which in turn predicted higher Environmental
Pluess, M. 2021 USA adolescence. Multiple environment levels of depression. Sensitivity Rk
High levels of parent—child
closeness was protective for
HSCs for internalising and
externalising behaviours. HSCs
showed overall slightly higher
levels of internalizing behaviours
Lionetti, before and during the lockdown.
Spinelli, Low levels of parent—child
Moscardino, closeness was associated with a
Ponzetti, Garito, Study 2: Explore changes in small increase in internalizing
Dellagiulia, externalising and internalising Parenting environment behaviours during the
Aureli, Fasolo, behaviours in children during the during COVID-19 lockdown in both low and highly ~ Environmental
& Pluess 2021  ltaly COVID-19 pandemic. Relational Pandemic sensitive children. sensitivity HAx
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Students with high levels of SPS
reported significantly worse
adjustment to university.
Moderating effect for parental
To examine university care for students low on SPS.
adjustment differences between Poor adjustment to university was
students scoring high and low on driven by a propensity towards
SPS, and test whether these negative affect, but carefully and
effects were independent of the deeply processing stimulation by
five-factor model of personality, Early parenting those with high SPS levels SPS, Big 5
May, AK. & and moderated by early parental experiences/Adjustment partially offset adjustment Personality
Pitman, M.M. 2021  South Africa care levels. Multiple to university difficulties. Framework rorx
Three sensitivity groups
identified: “Low sensitive”
(43%), “Moderately sensitive”
(33%), and “Highly sensitive”
(24%). No difference between
To investigate behaviourally groups at baseline cardiac vagal
observed environmental tone (CVT). At low and average
sensitivity in children from low levels of family support, highly
Socio Economic Status families sensitive children with higher Socioecological,
to explore the existence of resting CVT reported better risk- and resilience-
Moscardino, U., sensitivity groups. To assess wellbeing than those with low oriented framework
Scrimin, S., whether the aforementioned resting CVT, this was not (Bronfenbrenner &
Lionetti, F., & groups differ in terms of observed in other sensitivity Morris, 1998;
Pluess, M. 2021 ltaly physiological self-regulation. Relational Family support groups. Masten, 2018) Rk
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Relationship between emotional
exhaustion and SPS were
significant in healthcare workers
and educators. Relationship
This study’s objectives were to between DP and SPS was
find out the extent to which both significant in educators. Increase
healthcare and educational in EOE would contribute to
professionals showed burnout at increasing emotional exhaustion.
the beginning of COVID-19 Being a healthcare worker and
pandemic, to determine if there scoring high on EOE acted as a
were differences in SPS, burnout, risk factor for personal
compassion fatigue/compassion realization. Low sensorial
Pérez-Chacon, satisfaction depending on sector, threshold and compassion
M., Chacén, A., and to find out to what extent Working in education or satisfaction acted as protective
Borda-Mas, M., these variables influenced healthcare fields at factors in this area. EOE and EAS
& Avargues- experience of these syndromes as beginning of COVID-19 increased compassion fatigue SPS, Occupational
Navarro, M. L. 2021  Spain risk or protective factors. Multiple pandemic regardless of sector. health rkEx
Sklar, A. Y., Experiment 8: To examine
Goldstein, A. Y., whether differences in non-
Abir, Y., conscious visual prioritization
Goldstein, A., speed (NVPS) are echoed in Significant correlation found
Dotsch, R., individuals’ conscious everyday between NVPS and self-reported
Todorov, A., & experiences, and to examine SPS using the HSPS short SPS, Cognitive
Hassin, R. R. 2021 Israel correlate of SPS. Sensory bCFS task version. neuroscience ok




45

Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
To improve the HSC scale by
including new items, to allow
more variation and capture
underlying construct. To examine
psychometric properties of this
scale and run a validity check.
Assess whether scores on the
HSC scale are a moderator in the
Weyn, S., Van relationship between negative
Leeuwen, K., and positive environmental
Pluess, M., factors (in this case negative and Results did not support evidence
Lionetti, F., positive parenting) and outcomes for HSC Scale as a moderator for
Goossens, L., (here internalizing and relationship between parenting
Bosmans, G, ... Belgium & externalizing problem internalising or externalising Environmental
& Bijttebier, P. 2021  Netherlands behaviours) Multiple Parenting environment problems. Sensitivity el
Association between SPS and
depressive tendencies even when
controlling for neuroticism.
Emotional coping skills were
found to be negatively associated
with depressive tendencies only
when SPS was high. Decision-
making skills were found to be
negatively associated with
To investigate the relationship depressive tendencies only when
between life skills and depressive SPS was low. Interpersonal
tendencies in Japanese university relationship skills were
students, as well as how this negatively associated with
Yano, K., Kase, relationship may be moderated depressive tendencies, without Life-skills training,
T., & Qishi, K. 2021 Japan by individuals’ levels of SPS. Multiple University environment SPS interaction. SPS gk
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Country
Study was
Conducted
In/ Or Lead Theoretical
Author Environment Framework/Area of MMAT
Authors Year Affiliated Objectives of the Study Type Specific Environment Relevant Key Findings study Result
Higher levels of SPS were
associated with higher levels of
To examine how SPS and COVID-19 stress. Resilience
resilience in those aged 18-24 buffered the negative association
relate to COVID-19 induced COVID-19 pandemic in between SPS and COVID-19 Environmental
limura, S. 2022  Japan distress. Multiple Japan stress. sensitivity AR

Note. * indicates that the country listed was the listed country of first author



The majority of records were from peer reviewed journal articles (n = 52), followed

by college theses/dissertations (n = 8). Most studies were quantitative (n = 66), cross-

47

sectional (n = 52), and observational (i.e., the independent variable not manipulated) (n = 48).

Most studies included only adults (n = 31), and participants of both sexes/genders (n = 61).

Most environment types contained multiple facets (n = 35). The methodological

characteristics of the different articles included are summarized in Table 2.4.

Table 2.4

Methodological Characteristics of the included articles

Characteristics

Categories N

Source

Country Study was Conducted
In/ Or Lead Author Affiliated

Study Type

Peer reviewed journal article 52
Preprint journal article
College thesis/Dissertation
Poster presentation

= 00 N

Australia
Belgium
Canada
China
Denmark
Finland
France
Germany
Israel

Italy

Japan
Lebanon
Netherlands
Norway
South Africa
Spain
Turkey

UK

USA

O R RPRPRPNRPNUUWARRPRRENDND®WOW

[EEN
SN

Observational 48
Experimental 15
Quasi-experimental 4
Outcome Research 1



Study Design

Methodological Approach

Environment type

Participants Gender/Sex

Participants Age Group

Theoretical Framework/Area
of study

Two-cohort treatment/control
design
Randomised-control design

Cross-sectional

Longitudinal

Longitudinal seasonally counter-
balanced design

Initial measures of longer study
Pre-post design

Quantitative
Qualitative

Mixed-Methods
Explanatory sequential mixed
methods

Intervention
Multiple

Physical

Sensory

Social

Relational
Sensory/Perceptual

Males only
Females only
Males and Females

Adults (18+)
Children (0-17)
Adults and Children
Not specified

Alexithymia

ASMR

Attachment theory
Attentional bias research

Big 5 Personality Framework
Cognitive appraisal theory
Cognitive behavioural therapy
Cognitive neuroscience
Diathesis-stress

52
13

35

11

= o w

61

31

14
10

P PP ERPNRNRE R

48
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Differential susceptibility 6
Ecological framework 1
Environmental sensitivity 13
Evolutionary mismatch hypothesis 1

Theories of APD e.g., Beck and
Freeman (1990), Carver and
Scheier (1981, 1998) self-

regulation theory 1
Hobfoll’s (1989) conservation-of-

resources (COR) theory 1
Idiographic 1
Information processing 1
Job Demands-Resources model

(JD-R model; Bakker &

Demerouti, 2007) 1
Life-skills training 1
Listening Effort 1
Occupational health 3
Organisational Psychology 1
Parental Acceptance — Rejection

Theory (PARTheory,

contemporarily called

IPARTheory) 1
Risk-perception 1
Self-discrepancy Theory (Higgins,

1987) 1
Sense of coherence 1
Socioecological, risk- and

resilience-oriented framework
(Bronfenbrenner & Morris, 1998;

Masten, 2018) 1
SPS 37
Teacher self-efficacy 1
Vantage sensitivity framework 1

Note: Some studies applied multiple study designs or were carried out across several
countries. Thus, it is possible that the sum of the categories exceeds the number of included
articles. Children were defined as participants up to and including 17 years old.

Most studies were conducted in, or if that data was not available had a first author
from, the USA (n = 14), Japan (n = 7), the Netherlands (n = 7), the UK (n = 6), and Germany

(n=5). See Figure 2.2 for a visual representation of this. Map was created using R with

package rworldmap v. 1.3-6 (South, 2011).
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Figure 2.2

Countries where included research was conducted

Y

-

1-2 3-4 5-6 78 9-10 11-12 13-14

Note. Created with worldmap v. 1.3-6 (South, 2011)

Theoretical frameworks/areas of study

It was noted during the process of identifying theoretical frameworks in the included
studies that very few papers explicitly stated the theoretical framework they were using; thus,
for some studies where this was not clear it was decided to add in the area of study, as this
too would provide useful information in terms of the studies’ background.

As can be seen in Table 2.4, we could identify a number of different theoretical
frameworks and areas of study across the included studies, the most prevalent being SPS.

A number of sensitivity models were identified in the theoretical discussions of the
studies: vantage sensitivity, diathesis-stress, and differential susceptibility.

The area of Occupational Health also appeared in a number of papers, while other
papers focused more on specific theories, e.g., Hobfoll's (1989) conservation-of-resources

(COR) theory, Interpersonal Acceptance-Rejection Theory (IPARTheory; Rohner, 2014).
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Quality assessment

A detailed presentation of the ratings of each of the included studies, across the five
criteria, is available in Table 2.3. MMAT resulted in the identification 4 studies meeting two
of the criteria, and 12 studies meeting three of the criteria. The majority of studies complied
with the quality criteria with 24 studies meeting all five criteria and 29 studies meeting four
of five criteria. As noted previously, this assessment was not an inclusion or exclusion
criterion, and all studies are included in the analysis regardless of their MMAT quality. See

Appendix E for more information.

Themes identified

Three primary themes were identified through the analysis: 1) Studied environments,
2) Outcomes for SPS in environments, and 3) Different aspects of sensitivity and SPS. A
summary of the included studies is presented in Table 2.3, and a table with a detailed

description and coding, and a coding table can be found in Appendix F.

Studied Environments. The theme of “studied environments” included the

% ¢¢

subthemes of “early years for child and caregiver”, “the senses, perception, and cognitive

29 ¢

modification”, “occupational environment”, and “multi-faceted environment”.

The area of childhood and the effects of the parenting environment appeared
frequently in the literature, including areas such as parenting a child with additional needs

(e.g., ASD).

Other environmental areas included the use of different sensory and cognitive tasks,
manipulating the visual or auditory input, presenting different kinds of emotional stimuli, and

attention tasks. A number of longer-term intervention environments were also identified
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ranging from those targeted towards mental health, to yoga courses, and school-based

interventions.

Occupational environments also appeared frequently. This included working
environments such as in healthcare and teaching, as well as school and university

environments i.e., the occupation of younger people.

Finally, the subtheme of multifaceted environments comprised of those environments
which contained a multitude of different features; for example, the environment of war, the

COVID-19 pandemic, and competitive sporting environments.

Outcomes for SPS in environments. The larger of the three overarching themes, this
contained the subthemes of “Mental Health and Wellbeing”, “Cognition”, and “Relationships

with Other Internal and External Factors”.

In terms of mental health and wellbeing, a number of different facets were studied in

the literature, with some having a positive impact, others negative, and some null findings.

Benefits appeared in areas such as emotional and social wellbeing, decreases in
negative affect, and increases in self-esteem. In general, high levels of SPS appeared to be
beneficial in intervention studies, with reductions in depression and greater changes in
positive mood noted in different studies. However, higher levels of SPS were also associated
with higher levels of distress, negative affect, work displeasure, declines in wellbeing, higher
negative affect, anxiety, psychosomatic disorders, and rumination. In different environments,

SPS can confer both vulnerabilities and more positive opportunities in this area.

In the area of cognition, outcomes pertaining to processing, affect, and behaviour
were examined. High levels of SPS were related to difficulties in emotional identification,

reduced comprehensibility i.e., comprehension of internal and external stimuli as
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understandable, a negative impact on CDT latencies, difficulties with emotional description, a
negative relationship with functional capacity, and lower Stroop response times. However,
other studies found faster reaction times for rating positive valence of images, greater
attention engagement, more attunement to students’ needs, using coping strategies, and
deeper processing of material were related to higher levels of SPS. Self-perception such as in
the areas of academia and socially, and perception of the external world, such as in work and

safety, also appear to be related to individuals’ levels of SPS.

Relationships between SPS and other factors, both internal and external, appear to
relate to the connections between SPS and outcomes. Factors such as coping styles,
intolerance of uncertainty, optimism/pessimism, sense of coherence, parenting quality, and
lockdown, amongst others, all appear to interact with environments and SPS in creating the

aforementioned outcomes.

Different aspects of sensitivity and SPS. The final theme, “Different aspects of
sensitivity and SPS”, was the least represented of the three themes, and contained the

subthemes of “SPS Groupings” and “Other sensitivities”.

SPS groupings captured the finding that SPS tends to be broken down into either two
or three groupings in the literature, that is low, and highly sensitive or low, medium, and
highly sensitive. Furthermore, individual factors of SPS are often used in analysis in the

literature. These factors of EOE, AES, and LST are used in some, but not all studies.

Other sensitivities appeared alongside SPS in research papers. Theories such as
vantage sensitivity, diathesis-stress, and differential susceptibility are all linked with SPS, and

in the research in the area.
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Discussion

This systematic scoping review examined the current research on environmental
variables explored in relation to HSP, the types of psychological outcomes investigated, the
impact of these environments on psychological outcomes of HSP, and the methodological
approaches adopted. The overall trend of the literature included in the scoping review
suggests that the relationships between SPS, the environments, and psychological outcomes
are complex, and vary regarding specific population types and levels of exposure. A wide
variety was found amongst the studies in terms of the types of environments investigated and

methodologies used in research.

Having extracted descriptive characteristics and key results of the included studies, a
thematic analysis approach was applied as per the guidelines of Braun and Clarke (2006) to
identify patterns in the data. This resulted in three overarching themes; Studied environments,
Outcomes for SPS in environments, and Different aspects of sensitivity and SPS. Numerical

analysis was also applied to identify key descriptive trends.

The descriptive analysis of the study characteristics found that most studies applied a
cross-sectional design. Most studies were carried out in Western countries, with adult
populations. However, there were a number of studies carried out in Asia. As can be seen in
Figure 2.2, this highlights a gap in the research into this area in areas such as Africa, South
America, and South Asia. As noted by Black and Kern (2020), Western Educated
Industrialised Rich and Democratic (WEIRD) countries have been found in research to differ
from non-WEIRD countries across different behavioural and cognitive indices. Thus,
investigating the trait of SPS in non-WEIRD populations is a necessity when considering

generalisability of the construct and findings from SPS research worldwide. However, as can
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be seen from the dates of the included studies, this is an area of research which is rapidly

expanding, with 50 of the 63 included papers being published in the last 5 years.

Considering the first overarching theme found in this review, it appears that research
in SPS has taken place across a multitude of different environments. One area which is
widely researched is that of the family environment, specifically parenting (e.g., Lionetti et
al., 2019; Moscardino et al., 2021; Onursal Ozer, 2020; Slagt et al., 2018; Uljarevié et al.,
2016). Research into the impact of parenting took place both at the time of child/parent
interactions in the present (e.g., Lionetti et al., 2021), or in the participants’ past (e.g., Liss et

al., 2005).

A number of different sensory environments were researched, with participants
exposed to different audio stimuli (e.g. Hellwig & Roth, 2021; Strand et al., 2018), visual
stimuli (e.g. Jagiellowicz et al., 2016; Sklar et al., 2021), and cognitive tasks (e.g.
Gerstenberg, 2012; Rigby et al., 2020). Environmental manipulations through interventions
were also popular in the literature, with a number of school-based interventions identified
(e.g. Nocentini et al., 2018; Pluess & Boniwell, 2015). The interaction between the working
environment, SPS, and psychological outcomes has been investigated in a number of working
environments, from healthcare (Redfearn et al., 2020), to teaching (Tillmann et al., 2018),
and working as an expatriate (Andresen et al., 2018). Throughout the qualitative analysis, it
became apparent that there were a number of multi-faceted environments which resulted in
the construction of the subtheme of the same name. Environments like the seasons changing
(Hjordt & Stenbaek, 2019), and competitive sports (Kemler, 2006), contain a multitude of

factors which make them complex.
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Areas that could be of relevance for SPS but are not directly investigated are natural
environments and social relationships, such as friendships and romantic relationships. This is
surprising given the growth in this research area over the past decade, and the fact that HSPs
note nature to be an important enabler of wellbeing (Black & Kern, 2020). Furthermore,
research around social environments in relation to SPS was limited to specific areas e.g.,
work, parenting, and did not include the areas of friendships or romantic relationships. Given
the importance of relationships in the area of psychological wellbeing, and the growing
evidence for the role of nature, these could possibly be important areas for research in the

area going forward.

Regarding the second theme, “Outcomes for SPS in environments”, and the results of
the charting process, the findings suggest that the picture of what environments benefit those
with high levels of SPS, and the environments that are disadvantageous in terms of their
psychological outcomes for this cohort, is complex. Considering cognitive tasks, in some
situations SPS can confer benefits, such as a deeper processing of material in a Posner
exogenous cueing task and cued attention task (Rothenbicher, 2017), and faster reaction
times in responding to pictorial emotional stimuli (Jagiellowicz et al., 2016). However, it was
also found to have a negative impact on Stroop performance (Sobocko, 2012), and a negative
impact on complex dual-task (CDT) latencies. In terms of mental health and wellbeing in the
school environment, the two available interventions had a positive effect for those higher in
SPS, with greater benefits from school-based interventions in reducing internalising
symptoms and victimisation for boys (Nocentini et al., 2018), and reductions in depression in

girls (Pluess & Boniwell, 2015).

The work environment presents some difficulties for the HSP in terms of burnout

(Meyerson et al., 2020; Redfearn et al., 2020; Stefan Lindsay, 2018), and aspects such as



57

manageability i.e., extent of belief that necessary resources to cope with problems are
available, comprehensivity i.e., extent of belief that problem being faced is clear, and
meaningfulness i.e., the extent of belief that one wishes to cope with the problem (Evers et
al., 2008). The parenting environment appeared to have an impact on the HSP’s
psychological outcomes, dependent on the quality of the parenting, with positive parenting
predicting better outcomes and lower quality parenting having a negative impact (e.g.,
Lionetti et al., 2019; Liss et al., 2005). This is in line with the parenting research in the
general population and in research regarding parenting a child with a learning disability
(Lawrence et al., 2019; Tabak & Zawadzka, 2017). Areas of psychological outcomes
investigated were diverse, though few focused on the area of mental health disorders. Given
the noted prevalence of those higher in SPS in therapy (Aron, 2011), it is surprising that the
impact of the environment on this cohort and on these disorders is not as prevalent in the
current review. Future studies might examine the relationship between SPS and mental health

disorders, as opposed to symptoms alone.

As identified in the theme “Different aspects of sensitivity and SPS”, the use of
different conceptualisations of SPS and sensitivity in the literature is widespread. This is in
line with the literature, as while initial analysis suggested SPS was a unitary factor (Aron &
Aron, 1997), later research suggested it contains a bifactor solution including the three
constructs of EOE, LST, and AES and a general SPS factor (Lionetti et al., 2018). In terms of
measurement, as can been seen in Appendix D, all studies used some form of SPS scale based
on Aron and Aron’s (1997) original HSP scale. Most scales were in a written format, apart
from the HSC scale developed for pre-schoolers which is based on observation (Lionetti et
al., 2019). This allows for comparison across studies; however, as the scales are generally
self-report, apart from studies in which parents report for children, there is likely to be some

self-reporting bias. As noted by Greven et al. (2019), more objective assessment procedures



58

could be a beneficial addition to the research in this area. Furthermore, the HSP/HSC scales
were at times used in studies as a measure of SPS, though at times noted to be measuring ES.
It could be helpful for future research in the area to be careful to clarify the concepts of
sensitivity they are utilising, what the sensitivity scale one is using has been designed to
measure, and place results within the greater sensitivity literature framework — for example

the framework suggested in Greven et al. (2019).

Indeed, the theoretical framework of ES was popular across studies, as can be seen in
Table 2.3. As noted in the results, many studies did not note the theoretical framework from
which they were working in their articles. From examining those noted and the general areas
of research, there appears to be a plethora of different theories and research areas, from
cognitive to social and mental health-based research. However, given the relative spread and
the high levels of speciality of the studies, it suggests that SPS is a concept which at times
gets included in studies rather than being the main focus. Thus, building a foundation of
research into different common environments, e.g., nature, home environment, educational,
could be beneficial in terms of identifying the areas which are more likely to impact on the
mental health of those high in SPS alongside the examination of the more niche areas which

have been examined already in the literature.

Strengths and Limitations of the Current Scoping Review

This is the first scoping review summarising the available research in the area of the
impact of different environments on the psychological outcomes of those high in SPS.
Indeed, it would appear to be the first scoping review in the area of SPS. However, there are a
number of limitations which need to be considered in relation to this review. Only articles
published in English were included in the review, thus relevant studies published in other

languages were not included. As can be seen in Figure 2.1, 25 studies identified were not
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published in English which is a substantial number. Thus, the countries and cultures of these

papers were not included in the analysis leading to a WEIRD-leaning review.

Another limitation is that due to the heterogeneity of the studies, there were difficulties in
summarising the findings, and in turn difficulty in drawing conclusions. Future reviews may
overcome such difficulties by focusing on more discrete aspects of the SPS research rather

than the broader approach taken in the current systematic scoping review.

This review also has some strengths. A large number of theses completed around the area
of SPS were identified throughout the process of the review, with the majority of these not
appearing in published form. This speaks to a possible “file drawer” problem in the area. As
much of this research may not be returned in traditional searches, it is a strength of this
review to include the results of such studies. Furthermore, the definitions of environment and
psychological outcomes were kept broad in order to include as much research as possible to
allow it to be mapped. The study also included quality review, which adds to the descriptions

of the studies, and aids in identifying what areas may need further investigation.

Conclusions

SPS is a trait which interacts with a wide variety of environments, which can have an
impact, for better or for worse, on an individual’s psychological outcomes. The field of
research into sensitivity is burgeoning in recent years and is being carried out in many
regions of the world. This review synthesised the available evidence regarding the
relationship of SPS with the environment on psychological outcomes. In sum, the interactions
between SPS and the environment are complex, and research differs in the outcomes of
having this trait. In addition, research gaps were identified in terms of non-WEIRD
populations, research into mental health disorders interacting with SPS and environments,

and nature environments. Beyond these identified gaps, future research should apply
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longitudinal designs to investigate psychological outcomes for those high in SPS, and follow-
up to investigate possible long-term associations. Further intervention studies should also be

considered, especially in the area of mental health.



61

References

Acevedo, B., Aron, E., Pospos, S., & Jessen, D. (2018). The functional highly sensitive brain:
A review of the brain circuits underlying sensory processing sensitivity and seemingly
related disorders. Philosophical Transactions of the Royal Society B: Biological
Sciences, 373(1744). https://doi.org/10.1098/rsth.2017.0161

Acevedo, B. P., Aron, E. N., Aron, A., Sangster, M., Collins, N., & Brown, L. L. (2014). The
highly sensitive brain: An fMRI study of sensory processing sensitivity and response
to others’ emotions. Brain & Behavior, 4(4), 580-594.
https://doi.org/10.1002/brb3.242

Acevedo, B. P., Jagiellowicz, J., Aron, E., Marhenke, R., & Aron, A. (2017). Sensory
Processing Sensitivity and Childhood Quality’s Effects on Neural Responses to
Emotional Stimuli. Clinical Neuropsychiatry, 6, 359-373.

Ahadi, B., & Basharpoor, S. (2010). Relationship between sensory processing sensitivity,
personality dimensions and mental health. Journal of Applied Sciences, 10(7), 570—
574.

Amemiya, R., Takahashi, G., Rakwal, R., Kahata, M., Isono, K., & Sakairi, Y. (2020).
Effects of yoga in a physical education course on attention control and mental health
among graduate students with high sensory processing sensitivity. Cogent
Psychology, 7(1), 1778895.

Andresen, M., & Goldmann, P. (2016). Effects of sensory processing sensitivity, well-being,
and stress on expatriates’ turnover intention. Academy of Management Proceedings,
2016(1), 14146. https://doi.org/10.5465/ambpp.2016.14146abstract

Andresen, M., Goldmann, P., & Volodina, A. (2018). Do overwhelmed expatriates intend to
leave? The effects of sensory processing sensitivity, stress, and social capital on

expatriates' turnover intention. European Management Review, 15(3), 315-328.



62

Arksey, H., & O’Malley, L. (2005). Scoping studies: Towards a methodological framework.
International Journal of Social Research Methodology, 8(1), 19-32.
https://doi.org/10.1080/1364557032000119616

Aron, E. N. (2011). Psychotherapy and the Highly Sensitive Person: Improving Outcomes for
That Minority of People Who Are the Majority of Clients. New York: Routledge.

Aron, E. N., & Aron, A. (1997). Sensory-processing sensitivity and its relation to introversion
and emotionality. Journal of Personality and Social Psychology, 73(2), 345-368.
https://doi.org/10.1037//0022-3514.73.2.345

Aron, E. N., Aron, A., & Davies, K. M. (2005). Adult Shyness: The Interaction of
Temperamental Sensitivity and an Adverse Childhood Environment. Personality and
Social Psychology Bulletin, 31(2), 181-197.
https://doi.org/10.1177/0146167204271419

Aron, E. N., Aron, A., & Jagiellowicz, J. (2012). Sensory processing sensitivity: A review in
the light of the evolution of biological responsivity. Personality and Social
Psychology Review, 16(3), 262—-282. https://doi.org/10.1177/1088868311434213

Aron, E. N., Aron, A., Nardone, N., & Zhou, S. (2019). Sensory Processing Sensitivity and
the Subjective Experience of Parenting: An Exploratory Study. Family Relations,
68(4), 420-435. https://doi.org/10.1111/fare.12370

Bakker, A. B., & Demerouti, E. (2007). The Job Demands-Resources model: state of the art.
Journal of Managerial Psychology, 22(3), 309-328.

Baldwin, E. D. (2020). The Relationship Between Viewing ASMR Videos and Affect in
College Students with Sensory Sensitivity [Kent State University].
https://etd.ohiolink.edu/apexprod/rws_olink/r/1501/10?clear=10&p10_accession_num

=ksuhonors1588193960759999



63

Beck, A. T., & Freeman, A. M. (1990). Cognitive therapy of personality disorders. London:
Guilford Press.

Belsky, J., & Pluess, M. (2009). Beyond diathesis stress: Differential susceptibility to
environmental influences. Psychological Bulletin, 135(6), 885.

Benham, G. (2006). The Highly Sensitive Person: Stress and physical symptom reports.
Personality and Individual Differences, 40(7), 1433-1440.
https://doi.org/10.1016/j.paid.2005.11.021

Bieber, A., Nguyen, N., Meyer, G., & Stephan, A. (2019). Influences on the access to and use
of formal community care by people with dementia and their informal caregivers: A
scoping review. BMC Health Services Research, 19(1), 88.
https://doi.org/10.1186/s12913-018-3825-z

Black, B. A., & Kern, M. L. (2020). A qualitative exploration of individual differences in
wellbeing for highly sensitive individuals. Palgrave Communications, 6(1), 1-11.

Booth, C., Standage, H., & Fox, E. (2015). Sensory Processing Sensitivity Moderates the
Association between Childhood Experiences and Adult Life Satisfaction. Personality
and Individual Differences, 87, 24-29. https://doi.org/10.1016/j.paid.2015.07.020

Bordarie, J., Aguerre, C., & Bolteau, L. (2021). A longitudinal approach of lockdown effects
on quality of life and the expression of anxiety-depressive disorders according to
sensory processing sensitivity. Psychology, Health & Medicine, 1-12.

Boyce, W. T., & Ellis, B. J. (2005). Biological sensitivity to context: I. An evolutionary—
developmental theory of the origins and functions of stress reactivity. Development
and Psychopathology, 17(2), 271-301.

Bramer, W. M., Rethlefsen, M. L., Kleijnen, J., & Franco, O. H. (2017). Optimal database
combinations for literature searches in systematic reviews: A prospective exploratory

study. Systematic Reviews, 6(1), 1-12.



64

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research
in Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp0630a

Braun, V., & Clarke, V. (2021). Can | use TA? Should I use TA? Should I not use TA?
Comparing reflexive thematic analysis and other pattern-based qualitative analytic
approaches. Counselling and Psychotherapy Research, 21(1), 37-47.
https://doi.org/10.1002/capr.12360

Bronfenbrenner, U., & Morris, P. A. (1998). The ecology of developmental processes. In W.
Damon & R. M. Lerner (Eds.), Handbook of child psychology: Theoretical models of
human development (pp. 993-1028). New York: John Wiley & Sons Inc.

Campbell, T., & Moore, K. (2018). Sensory-processing sensitivity: A model to predict social
anxiety. Australian Psychologist, 53(1), 84.

Carr, M., Summers, R., Bradshaw, C., Newton, C., Ellis, L., Johnston, E., & Blagrove, M.
(2020). Frontal Brain Activity and Subjective Arousal During Emotional Picture
Viewing in Nightmare Sufferers. Frontiers in Neuroscience, 14, 1032.
https://doi.org/10.3389/fnins.2020.585574

Carver, C. S., & Scheier, M. F. (1981). Attention and Self-Regulation. Springer New York.
https://doi.org/10.1007/978-1-4612-5887-2

Carver, C. S., & Scheier, M. F. (1998). On the self-regulation of behavior (pp. xx, 439).
Cambridge University Press. https://doi.org/10.1017/CB0O9781139174794

Castellano, S. Q., & Dascalu, T. A. (2009, November 14). Is High Sensitivity a Risk Factor
for Mental Health? http://ndl.handle.net/10234/185515

Costa-Lopez, B., Ruiz-Robledillo, N., Ferrer-Cascales, R., Albaladejo-Blazquez, N., &
Sanchez-SanSegundo, M. (2021). Relationship between Sensory Processing

Sensitivity and Mental Health. Medical Sciences Forum, 4(1), 19.



65

Engel, G. L. (1977). The need for a new medical model: A challenge for biomedicine.
Science, 196(4286), 129-136. https://doi.org/10.1126/science.847460
Evers, A., Rasche, J., & Schabracg, M. J. (2008). High Sensory-Processing Sensitivity at
Work. International Journal of Stress Management, 15(2), 189-198.
https://doi.org/10.1037/1072-5245.15.2.189
Fikkers, K. M., & Piotrowski, J. T. (2020). Content and person effects in media research:
Studying differences in cognitive, emotional, and arousal responses to media content
Media Psychology, 23(4), 493-520. https://doi.org/10.1080/15213269.2019.1608257
Gearhart, C. C. (2014). Sensory-Processing Sensitivity and Nonverbal Decoding: The Effect
on Listening Ability and Accuracy. International Journal of Listening, 28(2), 98-111.
https://doi.org/10.1080/10904018.2014.880867
Gerstenberg, F. X. R. (2012). Sensory-processing sensitivity predicts performance on a visual
search task followed by an increase in perceived stress. Personality & Individual
Differences, 53(4), 496-500. https://doi.org/10.1016/j.paid.2012.04.019
Goldberg, A., & Scharf, M. (2020). How do highly sensitive persons parent their adolescent

children? The role of sensory processing sensitivity in parenting practices. Journal of

Social & Personal Relationships, 37(6), 1825-1842.

https://doi.org/10.1177/0265407520911101

Gottesman, I. ., & Shields, J. (1967). A polygenic theory of schizophrenia. Proceedings of

the National Academy of Sciences of the United States of America, 58(1), 199-205.
https://doi.org/10.1073/pnas.58.1.199

Greven, C. U., Lionetti, F., Booth, C., Aron, E. N., Fox, E., Schendan, H. E., Pluess, M.,

Bruining, H., Acevedo, B., Bijttebier, P., & Homberg, J. (2019). Sensory Processing

Sensitivity in the context of Environmental Sensitivity: A critical review and



66

development of research agenda. Neuroscience & Biobehavioral Reviews, 98, 287—
305. https://doi.org/10.1016/j.neubiorev.2019.01.009

Grinapol, S., Gelkopf, M., Pagorek-Eshel, S., & Greene, T. (2022). The role of sensory
processing sensitivity in the early traumatic stress reaction: Predicting posttraumatic
stress symptoms following motor vehicle accidents. Personality and Individual
Differences, 185, 111278. https://doi.org/10.1016/j.paid.2021.111278

Hellwig, S., & Roth, M. (2021). Conceptual ambiguities and measurement issues in sensory
processing sensitivity. Journal of Research in Personality, 93.
https://doi.org/10.1016/j.jrp.2021.104130

Higgins, E. T. (1987). Self-discrepancy: A theory relating self and affect. Psychological
Review, 94(3), 319.

Hjordt, L. V., & Stenbak, D. S. (2019). Sensory processing sensitivity and its association
with seasonal affective disorder. Psychiatry Research, 272, 359-364.
https://doi.org/10.1016/j.psychres.2018.12.112

Hobfoll, S. E. (1989). Conservation of resources: A new attempt at conceptualizing stress.
American Psychologist, 44(3), 513.

Holm, S. E. H., Hansen, B., Kvale, G., Eilertsen, T., Hagen, K., & Solem, S. (2019). Is
sensory processing sensitivity related to treatment outcome in concentrated exposure
and response prevention treatment for obsessive-compulsive disorder? Journal of
Obsessive-Compulsive and Related Disorders, 23.
https://doi.org/10.1016/j.jocrd.2019.100486

Hong, Q. N., Fabregues, S., Bartlett, G., Boardman, F., Cargo, M., Dagenais, P., Gagnon, M.-
P., Griffiths, F., Nicolau, B., O’Cathain, A., Rousseau, M.-C., Vedel, I., & Pluye, P.

(2018). The Mixed Methods Appraisal Tool (MMAT) version 2018 for information



67

professionals and researchers. Education for Information, 34(4), 285-291.
https://doi.org/10.3233/EF1-180221

limura, S. (2021). Highly sensitive adolescents: The relationship between weekly life events
and weekly socioemotional well-being. British Journal of Psychology, 112(4), 1103-
1129.

limura, S. (2022). Sensory-processing sensitivity and COVID-19 stress in a young
population: The mediating role of resilience. Personality and Individual Differences,
184, 111183.

limura, S., & Kibe, C. (2020). Highly sensitive adolescent benefits in positive school
transitions: Evidence for vantage sensitivity in Japanese high-schoolers.
Developmental Psychology, 56(8), 1565-1581. https://doi.org/10.1037/dev0000991

Jagiellowicz, J., Aron, A., & Aron, E. N. (2016). Relationship Between the Temperament
Trait of Sensory Processing Sensitivity and Emotional Reactivity. Social Behavior
and Personality: An International Journal, 44(2), 185-199.
https://doi.org/10.2224/sbp.2016.44.2.185

Jagiellowicz, J., Xiaomeng Xu, Aron, A., Aron, E., Guikang Cao, Tingyong Feng, & Xuchu
Weng. (2011). The trait of sensory processing sensitivity and neural responses to
changes in visual scenes. Social Cognitive & Affective Neuroscience, 6(1), 38-47.
https://doi.org/10.1093/scan/nsq001

Jagiellowicz, J., Zarinafsar, S. & Acevedo, B.P. (2020). Health and social outcomes in highly
sensitive persons. In B. Acevedo (Ed.), The Highly Sensitive Brain: Research,
Assessment, and Treatment of Sensory Processing Sensitivity (pp. 75-106). London:

Academic Press.



68

Jaswetz, L. (2016). The Interaction between Sensory Processing Sensitivity and Childhood
Environment on Social Anxiety. Student Undergraduate Research E-Journal!, 2.
https://journals.open.tudelft.nl/sure/article/view/1476

Karam, E. G., Fayyad, J. A., Farhat, C., Pluess, M., Haddad, Y. C., Tabet, C. C., Farah, L., &
Kessler, R. C. (2019). Role of childhood adversities and environmental sensitivity in
the development of post-traumatic stress disorder in war-exposed Syrian refugee
children and adolescents. The British Journal of Psychiatry: The Journal of Mental
Science, 214(6), 354-360. https://doi.org/10.1192/bjp.2018.272

Kemler, D. S. (2006). Sensitivity to sensoriprocessing, self-discrepancy, and emotional
reactivity of collegiate athletes. Perceptual and Motor Skills, 102(3), 747-759.

Kibe, C., Suzuki, M., Hirano, M., & Boniwell, I. (2020). Sensory processing sensitivity and
culturally modified resilience education: Differential susceptibility in Japanese
adolescents. PLOS ONE, 15(9), e0239002.
https://doi.org/10.1371/journal.pone.0239002

Lawrence, B. C., Harrison, G. L., & Milford, T. M. (2019). Effects of Positive Parenting on
Mental Health in Adolescents with Learning Disabilities. Learning Disabilities: A
Contemporary Journal, 17(2), 223-244.

Lionetti, F., Aron, A., Aron, E. N., Burns, G. L., Jagiellowicz, J., & Pluess, M. (2018).
Dandelions, tulips and orchids: Evidence for the existence of low-sensitive, medium-
sensitive and high-sensitive individuals. Translational Psychiatry, 8(1), 24.
https://doi.org/10.1038/s41398-017-0090-6

Lionetti, F., Aron, E. N., Aron, A., Klein, D. N., & Pluess, M. (2019). Observer-rated
environmental sensitivity moderates children’s response to parenting quality in early
childhood. Developmental Psychology, 55(11), 2389-2402.

https://doi.org/10.1037/dev0000795



69

Lionetti, F., Klein, D. N., Pastore, M., Aron, E. N., Aron, A., & Pluess, M. (2021). The role
of environmental sensitivity in the development of rumination and depressive
symptoms in childhood: A longitudinal study. European Child & Adolescent
Psychiatry, 1-11. https://doi.org/10.1007/s00787-021-01830-6

Lionetti, F., Pastore, M., Moscardino, U., Nocentini, A., Pluess, K., & Pluess, M. (2019).
Sensory Processing Sensitivity and its association with personality traits and affect: A
meta-analysis. Journal of Research in Personality, 81, 138-152.
https://doi.org/10.1016/j.jrp.2019.05.013

Lionetti, Spinelli, Moscardino, Ponzetti, Garito, Dellagiulia, Aureli, Fasolo, & Pluess. (2021).
The interplay between parenting and environmental sensitivity in the prediction of
children’s externalizing and internalizing behaviors during COVID-19. Development
and Psychopathology, 1-14.

Liss, M., Mailloux, J., & Erchull, M. J. (2008). The relationships between sensory processing
sensitivity, alexithymia, autism, depression, and anxiety. Personality and Individual
Differences, 45(3), 255-259.

Liss, M., Timmel, L., Baxley, K., & Killingsworth, P. (2005). Sensory processing sensitivity
and its relation to parental bonding, anxiety, and depression. Personality and
Individual Differences, 39(8), 1429-1439. https://doi.org/10.1016/j.paid.2005.05.007

Masten, A. S. (2018). Resilience theory and research on children and families: Past, present,
and promise. Journal of Family Theory & Review, 10(1), 12-31.

May, A. K., & Pitman, M. M. (2021). The association between sensory processing sensitivity,
the five-factor model and university adjustment amongst South African university

students. Current Psychology, 1-15. https://doi.org/10.1007/s12144-021-02035-5



70

Meredith, P. J., Bailey, K. J., Strong, J., & Rappel, G. (2016). Adult attachment, sensory
processing, and distress in healthy adults. American Journal of Occupational
Therapy, 70(1). https://doi.org/10.5014/ajot.2016.017376

Meyer, B., & Carver, C. S. (2000). Negative Childhood Accounts, Sensitivity, and
Pessimism: A Study of Avoidant Personality Disorder Features in College Students.
Journal of Personality Disorders, 14(3), 233-248.
https://doi.org/10.1521/pedi.2000.14.3.233

Meyerson, J., Gelkopf, M., Eli, I., & Uziel, N. (2020). Burnout and professional quality of
life among Israeli dentists: The role of sensory processing sensitivity. International
Dental Journal, 70(1), 29-37. https://doi.org/10.1111/idj.12523

Miller, L. J., Anzalone, M. E., Lane, S. J., Cermak, S. A., & Osten, E. T. (2007). Concept
Evolution in Sensory Integration: A Proposed Nosology for Diagnosis. The American
Journal of Occupational Therapy, 61(2), 135-140.
https://doi.org/10.5014/ajot.61.2.135

Moscardino, U., Scrimin, S., Lionetti, F., & Pluess, M. (2021). Environmental sensitivity and
cardiac vagal tone as moderators of the relationship between family support and well-
being in low SES children: An exploratory study. Journal of Social & Personal
Relationships, 38(9), 2772-2791. https://doi.org/10.1177/02654075211021164

Nocentini, A., Menesini, E., & Pluess, M. (2018). The Personality Trait of Environmental
Sensitivity Predicts Children’s Positive Response to School-Based Antibullying
Intervention. Clinical Psychological Science, 6(6), 848-859.
https://doi.org/10.1177/2167702618782194

Nochaiwong, S., Ruengorn, C., Thavorn, K., Hutton, B., Awiphan, R., Phosuya, C., Ruanta,
Y., Wongpakaran, N., & Wongpakaran, T. (2021). Global prevalence of mental health

issues among the general population during the coronavirus disease-2019 pandemic:



71

A systematic review and meta-analysis. Scientific Reports, 11(1), 10173.
https://doi.org/10.1038/s41598-021-89700-8

Onursal Ozer, B. (2020). The relationship between perceived parental rejection and
internalizing behaviors: Moderating role of sensory processing sensitivity and
gender. https://open.metu.edu.tr/handle/11511/69166

Oswald, T. K., Rumbold, A. R., Kedzior, S. G. E., & Moore, V. M. (2020). Psychological
impacts of “screen time” and “green time” for children and adolescents: A systematic
scoping review. PLOS ONE, 15(9), e0237725.
https://doi.org/10.1371/journal.pone.0237725

Pace, R., Pluye, P., Bartlett, G., Macaulay, A. C., Salsberg, J., Jagosh, J., & Seller, R. (2012).
Testing the reliability and efficiency of the pilot Mixed Methods Appraisal Tool
(MMAT) for systematic mixed studies review. International Journal of Nursing
Studies, 49(1), 47-53. https://doi.org/10.1016/j.ijnhurstu.2011.07.002

Pérez-Chacdn, M., Chacén, A., Borda-Mas, M., & Avargues-Navarro, M. L. (2021). Sensory
Processing Sensitivity and Compassion Satisfaction as Risk/Protective Factors from
Burnout and Compassion Fatigue in Healthcare and Education Professionals.
International Journal of Environmental Research and Public Health, 18(2), 611.
https://doi.org/10.3390/ijerph18020611

Pernot, L. (2020). The evolution of depression among students: Evidence for the mismatch
hypothesis and the influence of sensory processing sensitivity.
https://5dok.net/document/oz1edp3y-evolution-depression-students-evidence-
hypothesis-influence-processing-sensitivity.html

Pham, M. T., Raji¢, A., Greig, J. D., Sargeant, J. M., Papadopoulos, A., & McEwen, S. A.

(2014). A scoping review of scoping reviews: Advancing the approach and enhancing



72

the consistency. Research Synthesis Methods, 5(4), 371-385.
https://doi.org/10.1002/jrsm.1123

Pluess, M. (2015). Individual differences in environmental sensitivity. Child Development
Perspectives, 9(3), 138-143.

Pluess, M., Assary, E., Lionetti, F., Lester, K. J., Krapohl, E., Aron, E. N., & Aron, A.
(2018). Environmental sensitivity in children: Development of the Highly Sensitive
Child Scale and identification of sensitivity groups. Developmental Psychology,
54(1), 51-70. https://doi.org/10.1037/dev0000406

Pluess, M., & Belsky, J. (2013). Vantage Sensitivity: Individual Differences in Response to
Positive Experiences. Psychological Bulletin, 139(4), 901-916.
https://doi.org/10.1037/a0030196

Pluess, M., & Boniwell, 1. (2015). Sensory-Processing Sensitivity predicts treatment response
to a school-based depression prevention program: Evidence of Vantage Sensitivity.
Personality & Individual Differences, 82, 40-45.
https://doi.org/10.1016/j.paid.2015.03.011

Pluess, M., Lionetti, F., Aron, E. N., & Aron, A. (2020). People Differ in their Sensitivity to
the Environment: An Integrated Theory and Empirical Evidence. PsyArXiv.
https://doi.org/10.31234/osf.io/w53yc

Redfearn, R. A., van Ittersum, K. W., & Stenmark, C. K. (2020). The impact of sensory
processing sensitivity on stress and burnout in nurses. International Journal of Stress
Management, 27(4), 370-379. https://doi.org/10.1037/str0000158

Reporting the results of the MMAT. (2020).
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/140056890/Reporti

ng%20the%20results%200f%20the%20MMAT .pdf



73

Rigby, S. N., Jakobson, L. S., Pearson, P. M., & Stoesz, B. M. (2020). Alexithymia and the
Evaluation of Emotionally Valenced Scenes. Frontiers in Psychology, 11, 1820.
https://doi.org/10.3389/fpsyg.2020.01820

Ritchie, H., & Roser, M. (2018). Mental Health. Our World in Data.
https://ourworldindata.org/mental-health

Rohner, R. P. (2014). PARTheory gets a new name: Interpersonal acceptance—rejection
theory (IPARTheory). Interpersonal Acceptance, 8(3), 6.

Rothenbucher, F. U. (2017). Sensory Processing Sensitivity And Attentional Bias — A Pilot
Study. https://www.scriptiebank.be/sites/default/files/thesis/2017-
10/Hoogsensitiviteit%20en%20Aandachtsbias%20-%20Een%20Pilootstudie.pdf

Rubaltelli, E., Scrimin, S., Moscardino, U., Priolo, G., & Buodo, G. (2018). Media exposure
to terrorism and people’s risk perception: The role of environmental sensitivity and
psychophysiological response to stress. British Journal of Psychology, 109(4), 656—
673. https://doi.org/10.1111/bjop.12292

Schmidt, C. W. (2007). Environmental Connections: A Deeper Look into Mental IlIness.
Environmental Health Perspectives, 115(8), A404-A410.

Scrimin, S., Osler, G., Pozzoli, T., & Moscardino, U. (2018). Early adversities, family
support, and child well-being: The moderating role of environmental sensitivity.
Child: Care, Health and Development, 44(6), 885-891.

Sklar, A. Y., Goldstein, A. Y., Abir, Y., Goldstein, A., Dotsch, R., Todorov, A., & Hassin, R.
R. (2021). Did you see it? Robust individual differences in the speed with which
meaningful visual stimuli break suppression. Cognition, 211.

https://doi.org/10.1016/j.cognition.2021.104638



74

Slagt, M., Dubas, J. S., Ellis, B. J., Van Aken, M. A., & Dekovi¢, M. (2019). Linking
emotional reactivity “for better and for worse” to differential susceptibility to
parenting among kindergartners. Development and Psychopathology, 31(2), 741-758.

Slagt, M., Semon Dubas, J., van Aken, M. A. G., Ellis, B. J., & Dekovi¢, M. (2018). Sensory
Processing Sensitivity as a Marker of Differential Susceptibility to Parenting.
Developmental Psychology, 54(3), 543-558. https://doi.org/10.1037/dev0000431

Smolewska, K. A., McCabe, S. B., & Woody, E. Z. (2006). A psychometric evaluation of the
Highly Sensitive Person Scale: The components of sensory-processing sensitivity and
their relation to the BIS/BAS and “Big Five”. Personality & Individual Differences,
40(6), 1269-1279. https://doi.org/10.1016/j.paid.2005.09.022

Sobocko, K. (2012). The relationship between ego-depletion and sensory processing
sensitivity [Master of Arts, Carleton University]. https://doi.org/10.22215/etd/2012-
06777

South, A. (2011). rworldmap: A New R package for Mapping Global Data. 3, 9.

Stefan Lindsay, J. (2018). The highly sensitive teacher: Sensory-Processing Sensitivity,
burnout, and self-efficacy in urban public school teachers (2017-36663-136; Issues
11-A(E)) [ProQuest Information & Learning].
https://ucc.idm.oclc.org/login?URL=https://search.ebscohost.com/login.aspx?direct=t
rue&db=psyh&AN=2017-36663-136&site=ehost-live

Strand, J. F., Brown, V. A., Merchant, M. B., Brown, H. E., & Smith, J. (2018). Measuring
listening effort: Convergent validity, sensitivity, and links with cognitive and
personality measures. Journal of Speech, Language, and Hearing Research, 61(6),

1463-1486.



75

Su, X., Cai, R. Y., & Uljarevi¢, M. (2018). Predictors of mental health in Chinese parents of
children with autism spectrum disorder (ASD). Journal of Autism and Developmental
Disorders, 48(4), 1159-1168.

Tabak, I., & Zawadzka, D. (2017). The importance of positive parenting in predicting
adolescent mental health. Journal of Family Studies, 23(1), 1-18.
https://doi.org/10.1080/13229400.2016.1240098

Tillmann, T. (2019). Sensory-processing sensitivity in the context of the teaching profession
and its demands [Text.PhDThesis, Ludwig-Maximilians-Universitat Minchen].
https://edoc.ub.uni-muenchen.de/24664/

Tillmann, T., Matany, K. E., & Duttweiler, H. (2018). Measuring Environmental Sensitivity
in Educational Contexts: A Validation Study With German-Speaking Students.
Journal of Educational and Developmental Psychology, 8(2), 1-17.

Tricco, A. C., Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., Moher, D.,
Peters, M. D. J., Horsley, T., Weeks, L., Hempel, S., Akl, E. A., Chang, C.,
McGowan, J., Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., ...
Straus, S. E. (2018). PRISMA Extension for Scoping Reviews (PRISMA-ScR):
Checklist and Explanation. Annals of Internal Medicine, 169(7), 467-473.
https://doi.org/10.7326/M18-0850

Uljarevi¢, M., Carrington, S., & Leekam, S. (2016). Brief report: effects of sensory sensitivity
and intolerance of uncertainty on anxiety in mothers of children with autism spectrum
disorder. Journal of Autism and Developmental Disorders, 46(1), 315-319.

Valojég, A. (2015). The effect of sensory-processing sensitivity on social preference for
online interaction and associated outcome on psychological wellbeing.

https://jyx.jyu.fi/handle/123456789/45765



76

Vander Elst, T., Sercu, M., Van den Broeck, A., Van Hoof, E., Baillien, E., & Godderis, L.
(2019). Who is more susceptible to job stressors and resources? Sensory-processing
sensitivity as a personal resource and vulnerability factor. PLoS ONE, 14(11), 1-18.
https://doi.org/10.1371/journal.pone.0225103

Weyn, S., Van Leeuwen, K., Pluess, M., Lionetti, F., Greven, C. U., Goossens, L., Colpin,
H., Van Den Noortgate, W., Verschueren, K., Bastin, M., Van Hoof, E., De Fruyt, F.,
& Bijttebier, P. (2019). Psychometric properties of the Highly Sensitive Child scale
across developmental stage, gender, and country. Current Psychology, 1-17.
https://doi.org/10.1007/s12144-019-00254-5

Weyn, S., Van Leeuwen, K., Pluess, M., Lionetti, F., Greven, C. U., Goossens, L., Colpin,
H., Van den Noortgate, W., Verschueren, K., Bastin, M., Van Hoof, E., De Fruyt, F.,
& Bijttebier, P. (2021). Psychometric properties of the Highly Sensitive Child scale
across developmental stage, gender, and country. Current Psychology, 40(7), 3309—
3325. https://doi.org/10.1007/s12144-019-00254-5

WHO. (2017). WHO | Depression and Other Common Mental Disorders. WHO; World
Health Organization.
http://www.who.int/mental _health/management/depression/prevalence_global_health
_estimates/en/

Wyller, H. B., Wyller, V. B. B., Crang, C., & Gjelsvik, B. (2017). The relationship between
sensory processing sensitivity and psychological distress: A model of underpinning
mechanisms and an analysis of therapeutic possibilities. Scandinavian Psychologist,
4, el5. https://doi.org/10.15714/scandpsychol.4.e15

Yano, K., Kase, T., & Oishi, K. (2019). The effects of sensory-processing sensitivity and
sense of coherence on depressive symptoms in university students. Health Psychology

Open, 6(2). https://doi.org/10.1177/2055102919871638



Yano, K., Kase, T., & Oishi, K. (2021). Sensory Processing Sensitivity Moderates the
Relationships Between Life Skills and Depressive Tendencies in University
Studentsl. Japanese Psychological Research, 63(3), 152-163.

https://doi.org/10.1111/jpr.12289

77



78

Chapter Three: Systematic Scoping Review Extended Methodology

Methodological Framework

Scoping Reviews

A field of evidence synthesis which has emerged in recent times is that of scoping
reviews (Munn et al., 2018). Scoping reviews are described by Arksey and O’Malley (2005)
as a way of mapping the range, extent, and the nature of research available on a topic, which
can aid in identifying gaps in the literature, provide summaries of available evidence to
researchers and others stakeholders in the particular field, and also assist in identifying if a
full systematic review is warranted in the area. They have also been defined as “exploratory
projects that systematically map the literature available on a topic, identifying key concepts,
theories, sources of evidence and gaps in the research” (Government of Canada, 2010, p.34).
A description of the steps of completing a scoping review in general as set out by Arksey and

O’Malley (2005), and as applied in the current scoping review, can be found in Chapter Two.

In 2009, it was one of the 14 different types of literature reviews identified by Grant
and Booth (2009). A number of strengths and limitations have been identified for this form of
evidence synthesis. Strengths include: they can aid in informing whether a full systematic
review is needed; the fact that they are systematic, transparent and replicable; that they
include both published and un-published literature; its usefulness as a tool in mapping broad
and diverse topics; and its focus on the state rather than quality of research activity in an area
(Grant & Booth, 2009; O’Brien et al., 2016). Weaknesses have also been identified, namely;
the difficulties in establishing boundaries with such a broad scope, the lack of clarity in
interpreting scoping evidence with the lack of quality appraisal which can make it difficult to

use scoping reviews in informing policy, the variability in the field around definitions and
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terminology, and the resources required to complete such reviews due to their iterative

process (Grant & Booth, 2009; O’Brien et al., 2016).

Rationale for Scoping Review

A scoping review was selected as a method of synthesising the literature in the area of
SPS and the impact of different environments on psychological outcomes for a number of
reasons. Firstly, their utility in examining emerging evidence when it is unclear what other
more specific questions can be posed and addressed using the more precise tool of systematic
review, due to the heterogeneity of the specific empirical questions in the literature to date
(Armstrong et al., 2011). There have been some reviews of the literature conducted in the
area covering different specific areas, from brain circuitry to associations with personality
and evidence from evolutionary biology (e.g., Acevedo et al., 2018; Aron et al., 2012; Greven
& Homberg, 2020; Lionetti et al., 2019). However, these do not focus solely on the important
relationship of SPS with the environment. To the best of our knowledge, this is the first
scoping review summarising the available evidence between SPS, different environments,

and psychological outcomes.

Secondly, given the breath of the literature in this area, mapping the available
evidence was identified as something which could benefit research in this area going forward.
As can be seen in Chapter Two, the range of studies in SPS and psychological outcomes
covers areas as diverse as work settings (e.g., Andresen et al., 2018; Evers et al., 2008),
floatation baths (e.g., Jonsson et al., 2014), parenting (e.g., Aron et al., 2019; Slagt et al.,
2018) etc. Thus, having this evidence synthesised and summarised in one scoping review will
be beneficial for future researchers, as gaps have been identified for future research and

summaries provided for what is currently known in the literature.



80

In sum, our rationale for using scoping review methodology was that it would allow
us to map the diverse range of knowledge that is available in the area of SPS at present, but

also identify what is needed to help in progressing this growing field of research.

Identifying Studies for Inclusion

Search Strategy

As described in Chapter Two, the search strategy for the scoping review was
developed through discussion between the authors and informed by an initial search of the
literature by the first author. Search terms were piloted to confirm that the search returned

relevant studies of which | was already aware.

Due to the differing nature of the databases, search strategies differed. For example,
there is a character limit on Google Scholar, such that all identified search terms could not be
included. Thus, discussions between authors took place to identify which terms to include in
the context of restricted character count to ensure the results reflected best what was being
searched for. A number of variations were trialled by the first author, and an appropriate

search string identified and agreed upon. See Appendix C for all search strings.

Development of Inclusion and Exclusion Criteria

As noted by Arksey and O’Malley (2005) a mechanism is needed in order to help us
eliminate studies that do not address the central research question when conducting a scoping
review. Furthermore, it is a convention of systematic review methods to develop inclusion
and exclusion criteria at the outset of projects to ensure consistency in decision making. The
scoping review in Chapter Two used inclusion and exclusion criteria to aid with this, but also
clear definitions of the areas being examined. Definitions used in the current scoping review

can be found in Chapter Two.
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As noted by Peters et al. (2015), while deviations from a review protocol in a
traditional systematic review are rare, given the iterative nature of a scoping review, changes
may be necessary in the process, though clear details and justifications for these are needed in
the “Methods” section of the scoping review report if and when they occur. In the current
review, following discussion with authors, it was decided to include relevant studies
identified during the search process which were published following the original 31% of July
2021 cut off as specified in the Inclusion/Exclusion criteria. Due to their time consuming
nature to complete, scoping reviews are at risk of becoming out of date quite quickly
(O’Brien et al., 2016). Thus, to aid with this pitfall, it was decided to accept studies which
were relevant, and appeared in the original search in September 2021 that were outside of
these guidelines. From this experience, it became apparent that due to the increasing speed
with which research is published in journals, and pre-published online, that perhaps having a
date cut off does not work as well in scoping review methodology as it does in other methods

of synthesising research.
Pre-registering Scoping Review Protocol

The idea of protocol registration in systematic reviews was first noted in the Preferred
Reporting Items for Systematic Review and Meta-Analysis (PRISMA) statement in 2009
(Liberati et al., 2009). Protocol registration has been noted to be of benefit when completing a
systematic review. Sideri et al. (2018) found that when orthodontic systematic reviews were
registered a priori in the international prospective register of systematic reviews
(PROSPERO), they had increased review quality. However, while protocol registration is
also noted in the PRISMA-ScR (Tricco et al., 2018), PROSPERO do not accept scoping

review protocols at present (National Institute for Health Research, 2021). Thus, the current
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scoping review protocol was published on OSF.io (i.e., Open Science Framework website)

which allows for preregistration of reviews and studies of many kinds.

Quality Appraisal

Scoping reviews provide an overview of the existing evidence base regardless of
study quality, thus formal assessment of methodological quality of the included studies is
generally not performed (Arksey & O’Malley, 2005; Peters et al., 2015). However, this lack
of quality analysis can interfere with the main purposes of carrying out a scoping review. As
noted by Levac et al. (2010), when considering whether a scoping review has identified gaps
in the literature, one may end up coming to false conclusions around the nature of the gaps or
the extent when quality of the available evidence is not assessed. Daudt et al., (2013) echo
this sentiment, and recommend scoping reviews assess for quality and this step be added to
the framework, suggesting the use of validated instruments. Despite these reservations around
the lack of quality assessment, appraisal of the evidence is noted as only an optional item in
the PRISMA-ScR (Tricco et al., 2018), though a rationale is noted to be necessary as to why

it was included.

Quality appraisal of the studies included was carried out in the current scoping review
in order to fully elucidate the gaps in the literature. As this scoping review included non-peer
reviewed work and grey literature, it was decided that such a step would be beneficial in
highlighting areas where more research, or indeed more rigorous research, is needed.
Following from the suggestions of Daudt et al. (2013), a validated instrument was utilised,
the MMAT (Hong et al., 2018). This is a critical appraisal tool, designed and used in the
appraisal stage of a systematic review of mixed studies. It was chosen for its validity and for

the fact that it is designed for appraising the most common types of study design and
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methodology. See Chapter Two for details on how this tool was applied in the current

systematic scoping review.

Synthesising Studies

Following the charting of the data, as described in Chapter Two, data was analysed

and synthesised using quantitative and qualitative methods.

Arksey and O’Malley (2005) note that scoping reviews need a thematic construction
to present a narrative account of the existing literature. In order to do this in a systematic
way, a thematic analysis approach was utilised to summarise our findings and identify
recurring themes. The guidelines proposed by Braun and Clarke (2006) were utilised. These
guidelines consist of six steps; reading and familiarization, coding, searching for themes,
reviewing themes, defining and naming themes, and finalizing the analysis (Braun & Clarke,
2006). It was decided to take an inductive approach to the data, meaning the coding was not
driven by existing literature in the area, rather by the data itself. The data was looked at for its
semantic meaning rather than latent. These decisions were made based on the nature of the
data and the research question. The use of the thematic analysis as described by Braun and
Clarke (2006) is common in scoping review analysis (e.g., Huschke et al., 2020; Ng et al.,

2020; Nigg et al., 2021; Sherborne et al., 2020; Thompson et al., 2017).

As described in Chapter Two, coding was conducted on the results of the charting
process, as per Huschke et al. (2020) and Nigg et al. (2021). However, if more information
was needed for a better understanding, additional information was obtained from the article.
Coding was conducted based on the columns Environment type, Specific Environment and

Relevant Key findings. For an example of how this was coded please see Figure 3.1 below.



Figure 3.1

Initial coding example
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Authors

Year

Title

Environment Type

Specific Environment

Relevant Key Findings

Initial Coding

Carr, M., Summers, R.,
Bradshaw, C.,
Newton, C., Ellis, L.,
Johnston, E., &

Frontal Brain Activity
and Subjective
Arousal During
Emotional Picture
Viewing in Nightmare

Emotional Picture

Nightmare sufferers
scored more highly on
the HSPS than control

Sensory environment/
Viewing emotional
material
environment/
Nightmare sufferers
higher in SPS/
Differences in SPS

Blagrove, M. 2020|Sufferers Sensory Viewing participants. levels identified
SPS was found to
correlate overall with
nursing stress, Multiple
burnout, five nursing |environmental
subscales of stress, aspects/
and two subscales of |Nursing environment/
burnout. SPS was Healthcare
shown to be a environment/
predictor for overall  |SPS relationship with
nursing stress, overall [nursing stress/
burnout, of two Burnout association/
The Impact of Sensory nursing stress SPS predictor for
Redfearn, R. A., van Processing Sensitivity subdimensions, and  |negative wellbeing/
Ittersum, K. W., & on Stress and Burnout Working in nursing one burnout
Stenmark, C. K. 2020|in Nurses Multiple currently in the USA  |subdimension.

The iterative nature of Braun and Clarke’s (2006) thematic analysis reflects the

iterative nature of scoping review methodology itself and is useful in the exploration and

search for themes which fit the data. In the current study, while the first author conducted the

coding and construction of themes, another author was included at the different steps to

ensure that the analysis was remaining data-driven rather than introducing bias. Once the

initial coding process was completed, themes were developed based on these codes, namely:

1) Studied environments, 2) Outcomes for SPS in environments, and 3) Different aspects of

sensitivity and SPS. The first author organized the initial codes into thematic categories in a

systematic, repetitive process. Themes were not mutually exclusive, and an article’s content

could be mapped into multiple themes. The first author revisited and reviewed the

categorization from the coding often throughout the process to ensure themes were




representative of the data they contained, and codes properly housed during the coding and

categorisation process.
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Note: How the Systematic Scoping Review Informs the Major Research Project

The results of the systematic scoping review suggest that while the trait of Sensory
Processing Sensitivity (SPS) has been researched in many domains, one area in which it
remains under-researched is that of the physical environment, more specifically greenspace
and bluespace environments. Greenspace refers to areas that is at least partly covered by
vegetation such as forests, parks, and fields. Bluespaces are areas such as the seaside, rivers,

and lakes, where there are bodies of water.

The findings of Black and Kern (2020) suggest that those higher in SPS report that nature
is an enabler of their wellbeing, thus it is surprising that this avenue has not been explored in
the literature at a theoretical level, or in terms of intervention. A recent study from Setti et al.
(2022), demonstrated that those with higher levels of SPS showed greater nature
connectedness, that is a sense of being connected to the natural world and being a part of the
natural world. Considering these studies together, it is possible to hypothesise that nature
plays a role in the wellbeing of those with higher levels of SPS, but also is something for
which they feel an affinity. As will be discussed in Chapter Four and Chapter Five, there is a
wide body of research which demonstrates the benefits of nature on mental health, mood, and

cognition.

Given the sensitivity of those with higher levels of SPS to their environments, and the
dearth of research in the area, the following major research project aimed to explore this area.
It does this through using a pre-post intervention study on the effects of a virtual nature
intervention, and control virtual urban intervention, on the affect and cognition of individuals
with varying levels of SPS and examining the relationship of SPS with the outcomes. This

study also contains a smaller qualitative component to support this work, which looks at the



participants’ experience of the intervention they received, and their experience of nature in

day-to-day life, to add context to the quantitative results.
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Abstract

Sensory Processing Sensitivity (SPS) is linked with a variety of mental health issues,
including rumination. The positive impact of nature-based interventions, and virtual nature
interventions, on affect and cognition, particularly executive functions, are well established.
The purpose of the current pre-post intervention study was to evaluate the impact of a virtual
nature intervention on affect, rumination, and cognition in individuals with varying levels of
SPS. Using a survey experiment method, 147 participants (53.1% female; Mage =48.07)
completed measures at T1 including Highly Sensitive Person Scale, Depression Anxiety
Stress Scales-21, Positive and Negative Affect Schedule, Brief State Rumination Inventory,
and online Stroop Task, watched a nature scenes video or urban scenes video, completed T2
measures and Stroop Task, and then answered two open ended questions on their experience
of the intervention and of nature in their lives. Pre-post intervention analysis showed
significant decreases in negative affect and rumination following the nature intervention, and
significant decreases in positive affect and rumination following the urban intervention.
Multiple regressions showed that the model was significant for predicting changes in positive
affect, negative affect and rumination, while the model was not significant for the Stroop
Task. Changes in positive affect were found to be significantly predicted by the interaction
between SPS and the virtual environment viewed. Conventional Content Analysis (CCA)
explored participants’ experience of the intervention and of nature in day-to-day life, and
suggested that many participants had positive associations with the urban environment as
well as nature. A brief virtual nature intervention may be a feasible way of reducing negative

affectivity and rumination.
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Introduction

Depression and anxiety are two of the most common mental health issues globally,
with depression being ranked by the WHO as the single largest contributor to global
disability, while anxiety ranked sixth (WHO, 2017). A group of people who are particularly
at risk for mental health issues such as these are Highly Sensitive Persons (HSPs; Aron &

Aron, 1997).

HSP individuals are defined by their high levels of the temperamental trait known as
Sensory Processing Sensitivity (SPS), and are thought to make up a significant minority of
the population, approximately 20-35% (Greven et al., 2019). SPS involves increased
sensitivity of the central nervous system to stimulation offered by the environment. Recent
research suggests that SPS is a continuum, but with three broad categories i.e., low, medium,
and highly sensitive individuals (Lionetti et al., 2018). More recent conceptualisations of SPS
integrate it into the theory of Environmental Sensitivity (ES; Greven et al., 2019) which
refers to an ability to register, process, and then respond to an external stimuli. There is
evidence to suggest that SPS changes with age. In a study from Ueno et al. (2019), it was
found that some aspects of SPS decrease with age (low sensory threshold and ease of

excitation) while others increase (aesthetic sensitivity).

HSPs are identifiable by their heightened emotionality, empathy, and depth of
processing, however this trait goes beyond processing of sensory inputs and also comprises a
deep sense of beauty in the world and one’s environment, and great empathy towards the
suffering of others (Greven et al., 2019).The mechanisms behind these differences in

processing have been explored in the neuroscience literature. Using fMRI and a change
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detection task with natural scenes, Jagiellowicz et al. (2011) demonstrated that SPS was
associated with greater activation in brain areas for higher-order visual processing, which
would suggest there are not only differences observable at the social level, but also in terms
of brain activation. An fMRI study of Acevedo et al. (2014) demonstrated that HSP scores
were associated with individuals showing stronger activation in brain regions operating in
self-other processing, awareness, and also in empathy. The authors note the findings
demonstrate how the highly sensitive brain processes information about those close to
themselves and positive emotions more thoroughly, perhaps as an evolutionary tool for
conservation of resources. In a study from Aron et al. (2010) it was found that individuals
high in SPS were less influenced by cultural differences in tasks evaluating context
dependency, which suggests that HSPs can focus on tasks themselves, independent of other
factors. Furthermore, Acevedo et al. (2017) showed an interaction between participants’
ratings of the quality of childhood parenting received and SPS, such that the interaction was
positively associated with brain regions with a relationship to depth of processing, memory,
and also physiological regulation when faced with emotional stimuli. Here it was noted that
positive parenting environments could provide benefits in terms of adaptive responsivity to
stimuli which are evocative. From the research in the area to date, it would appear that there
are differences in brain activation in the highly sensitive person, which results in these

observable differences in processing and in social skills.

Having high levels of the trait SPS can confer benefits and strengths for individuals.
For example, they have been found to benefit more from interventions. In studies from
Nocentini et al. (2018) and Pluess and Boniwell (2015), it was found that those higher in SPS
benefited more from school-based intervention programmes in terms of psychological

benefits.
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While SPS is associated with benefits, it is also a risk factor. There is a growing body
of research suggesting that high levels of SPS are a risk factor for mental health issues such
as anxiety and depression (Liss et al., 2005, 2008), and for higher levels of psychopathology
related traits and traits of autism spectrum disorder and alexithymia (Liss et al., 2008). While
showing higher levels of anxiety in general, HSPs also show greater levels of negative affect
when in experimentally manipulated negative experiences, for example completing an

extremely difficult task (Aron et al., 2005).

The usefulness of considering SPS a transdiagnostic trait has been raised in the
literature given its observability in humans and animals, heritability, and its association with
traits of mental disorders (Greven et al., 2019). Theories around why SPS is associated with
these outcomes include viewing the vicious circles of interaction between an aversive
stimulus, SPS, strong emotions, and cognitive reactivity (Wyller et al., 2017) . Wyller et al.
(2017), who applied a model of recurrent depression to the relationship between SPS and
psychological distress, suggested that rather than sensory stimuli or negative emotions
themselves being the cause of the ongoing distress, it may be the secondary dysfunctional
cognitive responses to the negative environmental stimuli or negative emotions fostered by
rumination, mediating that relationship (Wyller et al., 2017). This leads to self-perpetuating
vicious circles. Evidence in support of this theory comes from Brindle et al. (2015), who
demonstrated that difficulties in emotional regulation partially mediate the relationship

between depression and SPS.

Rumination is a maladaptive method for emotional regulation in which individuals
focus on their negative self-referencing thoughts rather than engaging in more positive coping

strategies, and can be both a state and a trait (Marchetti et al., 2018). The link between SPS,
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rumination, and psychological distress has been explored in the literature, with Lionetti et al.,
(2021) demonstrating that children’s levels of sensitivity interacted with permissive parenting
environments to predict rumination, which in turn was associated with depressive symptoms.
Furthermore, in a qualitative study of adults with high levels of SPS, participants noted they
worried and ruminated more than others about private events and events in society (Bas et al.,
2021). While the deeper processing of those with higher levels of SPS can be a strength under
certain positive conditions (e.g., Acevedo et al., 2017), given their propensity to ruminate,
this could suggest that if an individual with high levels of SPS focuses on negative thoughts it

may be more difficult for them to interrupt them due to their greater focus on them.

Considering the work of Acevedo et al. (2017), Lionetti et al. (2021), and Aron et al.,
(2005) it would appear the quality of an individual’s environment e.g., the parenting
environment or childhood environment, plays a role in the relationship between mental health
and the trait of SPS, acting as a mediator between the trait and distress. However, while the
social world of the HSP has been explored in the literature, from parenting, to schooling, and
work, the physical world of the HSP has not been as thoroughly researched. This is especially
true of the relationship between SPS and nature. This is an important area in the study of
SPS, as HSPs by their very definition are more sensitive to their environment, they express a
need for connectedness to nature (Black & Kern, 2020) and show greater nature

connectedness (Setti et al., 2022).

In recent years, there has been significant growth in research around the benefits of
interacting with natural environments for mental health. These are also known as greenspaces
(e.g., forests, parks, fields) and bluespaces (e.g., the seaside, rivers, lakes) in the literature. In
a meta-analysis from Roberts et al (2019) it was demonstrated that a significant reduction in

depressive mood is found following nature exposure, while nature interventions have also
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been shown to aid anxiety (e.g., Reynolds et al., 2018). It has also been shown to impact on
the transdiagnostic process of rumination. In a study from Bratman et al. (2015), it was found
that a walk in nature for ninety minutes decreased both self-reported rumination and activity
in the subgenual prefrontal cortex (sgPFC). This is a brain area which is associated with self-
focused behavioural withdrawal, and it has been linked to rumination in individuals both with
and without depression. Similar results were found by Lopes et al. (2020), who demonstrated
that walking in an urban park for 30 minutes reduced ruminative thinking significantly in
participants, whereas a 30 minute walk along a part of the city devoid of nature did not.
Walking in nature and viewing pictures of nature, have also been found to aid in improving

executive functioning (Berman et al., 2008)

Virtual nature interventions have also been found to be beneficial in aiding mental
health. In a recent systematic review from Browning et al. (2021), it was found that in
approximately 100 experiments, mood improvements were demonstrated, while in
approximately 50 experiments, improved attention or cognition, stress reductions, increased
pain tolerance, or perceived restoration was found. This systematic review looked at virtual
nature of many kinds: slideshows, pictures, videos on different kinds of media devices. It is
thought in the literature that the more immersive the experience the more effective. For
example, in a study from Annerstedt et al. (2013), the inclusion of combined audio and visual
nature elements showed greater stress recovery than visual alone. The time for such
improvements would also appear to be minimal, with a study exploring 360 videos of nature
finding five minutes was sufficient to lower negative affect in students with high exam
anxiety (O’Meara et al., 2020). Similarly, other research using virtual nature interventions
have found ten minutes of virtual nature to be effective in seeing results (Reynolds et al.,
2018). In a randomised cross-over pilot study of a virtual nature intervention, consisting of

looking at pictures of natural scenes, sustained attention was found to improve following the



101

intervention (Jung et al., 2017). This study utilised the Stroop task amongst other

neuropsychological tests in creating a composite sustained attention score.

Thus, virtual nature can confer similar improvements to mental health and cognition
as in vivo experiences of nature. This is important given the COVID-19 pandemic and
regional lockdowns, there is a greater awareness that such events can limit the access of
individuals to spaces which people can use to support both their physical and mental health.
Virtual nature can also be used as an alternative to real nature in specific situations which
make access to nature more difficult e.g., in hospital or prison settings. It has also been found

to promote curiosity to explore real natural environments (Calogiuri et al., 2022).

There are a number of theories as to why contact with nature improves mental health
and cognition. Considering the Attention Restoration Theory framework of Kaplan and
Kaplan (1989), it proposes that nature renews our attentional and cognitive capacities.
Bratman et al. (2021) would suggest that it is possible that rumination is affected by the
restoration of directed attention, possible reductions in attentional fatigue, or improvement in
cognitive control. This is pertinent given the impact of deeper processing on the attentional
energies of the HSP. Egner et al.'s (2020) Conditioned Restoration Theory (CRT) suggests
that restoration provided by nature can be accounted for by a process of conditioning and
associative learning, in which people learn to associate nature with something relaxing and
then subsequently find that nature by itself triggers relaxation. The authors note that non-
natural environments can also trigger restoration. Given the deeper processing of stimuli by
those with higher levels of SPS, it is possible that they would form stronger associations in

such circumstances than others.

Those with higher levels of SPS show a greater depth of processing information, both

social and environmental, and are noted to struggle with issues of mental health and the
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process of rumination. Nature interventions are noted in the literature to improve both
cognition and affect. This raises the question of how effective nature interventions may be for
this cohort in reducing rumination, and improving affect and executive functioning. Thus,
investigating protective and risk factors for this cohort could have implications for clinical
and applied research, as well as practice in terms of prevention and intervention. This is
especially pertinent given that this population appears to benefit more from intervention and
makes up a significant proportion of those attending psychotherapy practices, as noted
previously. Given its ubiquity and cost-effectiveness, nature interventions could provide a
much-needed avenue of intervention for this population if they are at risk of mental health

issues or are struggling with such issues.

The present study aims to explore the beneficial role of natural environments in
decreasing maladaptive cognitive strategies that have been linked with anxiety and
depression i.e., rumination, as well as increasing levels of positive affect. This study will look
specifically at virtual nature environments as there are many situations in which it is not
possible for individuals to access nature, such as when one lives in an urban area without
greenspaces, hospitals, nursing homes, and prisons, amongst many more. Furthermore, as
noted above virtual nature can promote curiosity to explore real nature (Calogiuri et al.,
2022). This is also an important area of study in the current global pandemic which at times

can restrict an individual’s access to nature due to regional restrictions.

It is hypothesized that individuals will show improvements in executive functioning,
improved affect i.e., increased positive affect and decreased negative affect, and decreased
rumination from a short virtual nature-based intervention, and that those higher in SPS will
show greater benefit than those with lower levels of the trait. The Stroop Task (Stroop, 1935)

will be utilised as a measure of executive functioning. The Stroop has been found to be
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affected by the tendency to ruminate due to greater difficulty in ignoring irrelevant
information (Philippot & Brutoux, 2008). We will also control for the impact of general
distress i.e., depression, anxiety, and stress, as this is likely to have an impact on results,
considering the higher levels of psychological distress in HSPs. Exposure to natural
environments will be compared with a control condition where participants are exposed to an
urban environment, in line with the paradigms utilised in the literature in this area.
Participants will also be asked open-ended questions on the intervention and their relationship

with nature to provide context.

Methodology

Participants

The sample consisted of 147 individuals (53.1% female), with a mean age of 48.07 years
(SD = 16.44 years, range 20 to 80 years). Participants were recruited through social media,
student email, and snowball sampling. Informed consent was given prior to beginning the
study, and participants confirmed that they were at least 18 years old at the time of study
completion. Participants completed the study on the Qualtrics survey site which complies
with GDPR regulations and is approved by University College Cork. Ethical approval for the
study was received from the Clinical Psychology Research Ethics Committee of University
College Cork. Participants provided informed consent by reading the information sheet

provided and clicking “Yes” to consenting to take part in the study.

Measures and Materials

Sensory Processing Sensitivity. The Highly Sensitive Person Scale (HSPS)(Aron &
Aron, 1997) was used to measure SPS. The scale consists of 27 items and was found to have
a Cronbach’s o of 0.87 by Aron and Aron (1997). In this scale, participants are presented

with a series of statements - e.g. “I seem to be aware of subtleties in my environment”, “I
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have a rich, complex inner life”, “I am deeply moved by the arts or music” and are instructed
to answer each according to how they feel on a seven-point Likert scale. A rating of 1

indicates “Not at all”, 4 “Moderately”, and 7 “Extremely”. In the current study SPS was used
as a continuous variable in the multiple regression analysis. Cronbach’s a in the current study

was .90.

Trait Negative Affectivity. In order to allow for the examination of trait negative
affectivity, a three-item measure from Aron and Aron (1997) was utilised. This is due to
many of the HSPS items involving negative affect and negatively worded questions. The
items are; “Are you a tense or worried person by nature,” “Are you prone to fears?”” and “Are

you prone to depression?”.

Depression and Anxiety. The Depression, Anxiety and Stress Scale (DASS-21)
(Lovibond & Lovibond, 1995) consists of 21 items. It is a set of three self-report scales
designed to measure the emotional states of depression, anxiety, and stress. The DASS-21 is
a well-established instrument for measuring symptoms of depression, anxiety, and stress
which has shown to be reliable and valid in both clinical and non-clinical samples of adults
(Beaufort et al., 2017). In order to compare results with DASS norms, the scores from the
DASS-21 are doubled (Beaufort et al., 2017). In the current study, the total DASS-21 score

doubled was utilized as a measure of distress. Cronbach’s a in the current study was 0.92.

State Rumination. The Brief State Rumination Inventory (BSRI; Marchetti et al.,
2018) was used to measure state rumination. This is a short self-report scale which assesses
the state of ruminative self-focus. It consists of 8 items, with these items being evaluated on a
visual analogue scale (VAS) ranging from completely disagree to completely agree on a scale
of 0 to 100. Items include; . Right now, I wonder why I react the way I do” and ““. Right

now, I wonder why I can’t respond in a better way”. The scores are then summed such that
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higher scores indicate greater depressive rumination i.e., minimum of 0 and maximum of
800. The scale has been shown to be reliable and have good convergent and discriminant
validity and sensitivity to experimental manipulation of rumination when tested by Marchetti

et al. (2018). Cronbach’s o in the current study was 0.90 at T1 and .91 at T2.

Positive and Negative Affect. The Positive and Negative Affect Scale (Watson et al.,
1988) consists of two 10-item scales that measure positive and negative affect. Items are
rated on a 5-point Likert scale of 1 (not at all) to 5 (very much). In the literature, this is a
widely used tool in both clinical and non-clinical populations. Cronbach’s as in the current
study were 0.91 and 0.95 for the PANAS Positive Affect scale at T1 and T2 respectively, and

0.89 and 0.86 for the PANAS Negative Affect scale at T1 and T2 respectively.

Executive Functioning. The Stroop Colour and Word Test (SCWT) (Stroop, 1935) is
a neuropsychological test used for both experimental and clinical purposes to measure
cognitive control, selective attention, and processing speed. The task shows that participants
are slower and/or make more mistakes naming the ink of a printed colour word when the ink
name and the printed word are incongruent (e.g., the word green printed in blue) than when
they are congruent (e.g., the word blue printed in blue). The current study utilised an online
version of the Stroop Task based on the work of Puccioni and Vallesi (2012). The task
included four colours (red, blue, green, and yellow). There were two states in the task,
congruent and incongruent. A practice section of 16 trials which included corrective feedback
was first completed. If participants did not reach 10 correct answers within the allotted time
per item a second practice was completed. If this was failed the participants moved on to the
next part of the study, if not they moved onto the main Stroop task which consisted of 128
trials, with one quarter being congruent trials. No corrective feedback was given in the main

task. The task was coded such that the colour of the word would not be the same more than
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twice in a row, as this can cause bias in terms of manual response. A question was included
following each Stroop task asking, “Did you encounter any specific difficulties while
completing the previous task? For example; technical difficulties or having trouble

distinguishing the different colours from one another etc.” to inform the results.

Resemblance Effect Question. In order to ascertain if the participants’ personal
relationship with the landscapes presented could be impacting on the restoration effect, a
single Likert style question was asked; “Did the place you saw in the video resemble a place
you have good or bad memories of?” and the answer options were as follows; “It resembled a
place | have very good memories of, It resembled a place | have somewhat good memories
of, It resembled a place | have neutral memories of, It resembled a place | have somewhat
bad memories of, It resembled a place | have very bad memories of, It did not resemble a

place I have any memories of”.

Qualitative Questions. Two questions were asked to assess the participants’
experiences of watching the video clip, and their relationship with nature in everyday life.
These were: “In the middle of the study, you were presented with a video clip showing an
outdoor scene. What was your experience of watching this clip? How did you feel while
watching it? Please be as descriptive as possible in your answer” and “What is your
relationship with nature like in your daily life? Describe this relationship in terms of the
amount of time you spend in nature and how you find the experience of being in nature.

Please be as descriptive as possible in your answer”.

Video of Nature and Urban Scenes. The videos used in the study consisted of 6-
minute clips of nature scenes and urban scenes. The nature scenes included the beach, rivers,
flowers, forestry, and foliage. The urban scenes included traffic, trains, buses, and industrial

estates. The nature video was made available via link at the end of the study for all
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participants such that those who had viewed the urban video would also have the opportunity
to experience the nature scene. In total, 70 (48%) participants viewed the nature intervention
video, and 77 (52%) viewed the urban intervention video. The videos are available from the

following links:

Urban: https://ucc.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=e9fe87bf-8b93-4786-

acd9-add400caalec

Nature: https://ucc.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=4c7a6618-9d33-4cf2-

887a-add400caalaa

Procedure

Participants received a link to complete the study on Qualtrics. On clicking the link
participants viewed the information sheet, and gave consent to take part. Participants
completed questions on demographics, the HSP scale, the three item trait negative affect
scale, and the DASS-21. T1 measures were then completed i.e., the PANAS, the BSRI, and
the Stroop task, in this order. Participants then viewed either the nature or urban video, this
was randomised between participants such that approximately half would see each video.
Participants then completed the T2 measures i.e., the PANAS, the BSRI, and the Stroop task
again. Following this they answered the two qualitative questions. Participants were
presented with a closing screen which explained more about the study and offered a link to

watch the nature video should they so wish.

Data Analysis

Wilcoxon Signed Ranks tests were used to determine if there were significant differences
in outcomes between T1 and T2. Multiple regression analysis tested factors which were

hypothesised to influence the changes in outcome scores between T1 and T2. Outcome scores
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were operationalised as delta change scores, calculated by subtracting the T1 score from the
T2 score. The participants to predictors ratio was found to be adequate for multiple regression
analysis using a G*power analysis (Faul et al., 2009) and the guidelines of Tabachnick and
Fidell (2013). Tests of assumptions were carried out in order to check if data met the
necessary criteria for parametric testing, in certain cases where data did not meet assumptions
of normality, non-parametric tests were used. Missing data analysis was carried out on the
scales used in the study using Little’s MCAR test (Little, 1988), which indicated that data
was missing completely at random (MCAR) for all scales, except for the BSRI at T1.
Separate variance t-tests were utilised to assess if BSRI T1 missing data was related to other
variables. All t-tests with BSRI T1 were non-significant at p<.05, which suggests it was not
systematically related to the other variables and thus missing at random (MAR) can be
inferred (Tabachnick & Fidell, 2013). All scale data was thus imputed in SPSS using
Expectation Maximisation (EM) at a subscale level for the DASS and PANAS, and at scale
level for the HSP scale and BSRI. Intervention type was coded as a dummy variable, such
that 0 = urban video and 1 = nature video. Unless otherwise stated, the minimum p-value
level of p < .05 was set for detecting significant differences for all statistical analyses. Data

was analysed using IBM SPSS V.28.

Quialitative analysis was carried out using qualitative conventional content analysis as
described by Hsieh and Shannon (2005). This is a form of content analysis which is used in
studies where the existence of theoretical literature on the phenomenon is more limited, and
so inductive logic can be utilised to avoid imposing any categorical system of data
interpretation. Data was analysed at a semantic rather than latent level, and aims to describe
the experiences of participants as they present them. The steps described by Hsieh and
Shannon (2005) were followed by the first author (Cadogan); first reading through each of

the participants’ answers to get a sense of the whole phenomenon. Next, re-reading them,
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making notes on first impressions and thoughts, and developing initial codes for each unit of
meaning identified at the phrase level. Codes were examined and codes with similar
meanings merged. Codes were then grouped into clusters of related meanings and developed
into categories and subcategories. These were then defined and written up, including
quotations from the participants to illustrate the phenomena being described. A known
weakness of conventional content analysis is the potential for insufficiently capturing the
context of the phenomena and thus not capturing important codes (Hsieh & Shannon, 2005).
Thus, to aid with threats to validity, verification strategies were incorporated, as per Creswell
(2013), namely, researcher reflexivity and maintaining a paper trail of analysis. For an

example of coding, please see Appendix G.

Results

Quantitative Results

A total of 150 participants completed the study, however data for 3 participants were
removed as they noted they had not been exposed to the intervention due to issues with
internet connectivity and internet browser type. The data of 9 participants were removed for
the Stroop Reaction Time (RT) at T1 and T2 as they noted being distracted during the task,
had a type of colour-blindness which affected their performance, or had a score greater than 3
SDs outside the mean for the Stroop Task. For information on demographics see Table 4.1 in

Appendix H.

Means for the outcome variables at T1 and T2 by intervention condition are presented

in Table 4.2.
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Table 4.2

Means of Outcome Variables by Intervention Condition

Outcome Nature Intervention Group Urban Intervention Group
T1 Mean T2 Mean T1 Mean T2 Mean
PANAS PA 31.49 30.62 30.63 26.92
PANAS NA 13.10 11.56 13.02 12.23
BSRI 212.80 152.98 197.02 131.78
Stroop RT Congruent 1135.09 1037.96 1115.02 1037.69
Stroop RT Incongruent 1237.63 1146.94 1241.87 1150.21
Stroop RT Difference 102.54 108.98 126.85 112.51

Note. Nature Intervention: N = 70 for all bar Stroop RT Difference where N = 56

Urban Intervention: N = 77 for all bar Stroop RT Difference where N = 72

Wilcoxon Signed Ranks tests were used to assess the differences between outcomes at

T1 and T2 based on which intervention the participant had been exposed to, i.e., the nature
video or urban video. A Bonferroni adjustment was used to adjust the minimum p value to p
<.0125 as multiple tests were being run. For those exposed to the nature video, results
indicated there was not a statistically significant change in the Stroop RT Difference (i.e.,
mean of incongruent trials RT minus mean of congruent trials RT) (Z =-0.71, p =.478), or in
the PANAS PA scale (Z =-1.49, p = .135) between T1 and T2. However, there was a
statistically significant change in the PANAS NA scale (Z = -3.25, p=.001) with a T1 mean of
13.10, and T2 mean of 11.56, and a statistically significant change in BSRI score (Z = -4.35,

p<.001) with a T1 mean of 212.80 and a T2 mean of 152.98.

For those exposed to the urban video, results indicated there was not a statistically
significant change in the Stroop RT Difference (Z =-1.55, p =.121), or in the PANAS NA

scale (Z =-2.10, p = .036) between T1 and T2. However, there was a statistically significant
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change in the PANAS PA scale (Z = -4.96, p< .001) with a T1 mean of 30.63, and T2 mean
of 26.92, and a statistically significant change in BSRI score (Z = -5.49, p<.001) witha T1

mean of 197.02 and a T2 mean of 131.78.

The data for the resemblance question for those who noted the environment in the
video did not resemble a place they had any memories of (N=5) was not included in the
following analyses, as it was not in line with the rest of the Likert scale, i.e., ranging from
very good memories to very bad memories. However, as pairwise deletion was utilised, the
rest of their data is included in the following analyses. A series of Spearman correlations
were run to assess the relationships between the variables of interest. HSP score centered
was found to be significantly correlated with Negative Affectivity and the DASS Total score,

which themselves were also significantly correlated. See Table 4.3.



Table 4.3

Spearman’s Correlations between Variables of Interest

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. HSP Score Centered -

2. DASS Total B1*x* -

3. Negative Affect Total .60** J0** -

4. Resemblance Question .06 21* .09 -

5. Intervention .07 .01 .07 -.60** -

6. HSP X Intervention 67 347> 39%* -.04 .08 -

Interaction Effect

7. PANAS PA Delta -.02 -.09 .03 -.34%* 21% .08 -

8. PANAS NA Delta -11 -.34%* -.22%* .09 -.09 -.19* -.04 -

9. BSRI Delta -.23%* -.34%* -.22%* -.15 .07 -.19* A1 .18* -

10. Stroop RT Difference .05 -.05 .02 -.24%* 14 -.04 A7 -.01 -.10 -
Delta

Note. *p<.05, **p<.01. Correlations involving intervention are point-biserial correlations.
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While there were not strong correlations between some of the outcome variables and
independent variables of interest, it was decided to include all variables of interest in the

analyses based on our a priori hypotheses (see also Feng et al. (2016)).

A series of four standard multiple regression analyses were run in order to examine
the predictive power of HSP score, DASS Total score, Resemblance to an area with good or
bad memories, the intervention received (i.e., urban or rural video), and the interaction
between HSP score and intervention received, on the outcomes. Given the inclusion of an
interaction effect in the model, centering was utilised for HSP score to clarify the regression
coefficients, see lacobucci et al. (2017). Pairwise deletion of data was utilised. As the
residuals for two outcome variables were found to be non-normally distributed, 95% bias
corrected and accelerated (BCA) bootstrapping was utilised, using 2000 bootstrap samples. In
the current study, bootstrap corrected B values, confidence intervals, and p-values are
reported and non-bootstrapped regression weights (B) are reported. See Table 4.4 for the

results.

The model for prediction of PANAS PA delta (N = 142) was found to be significant,
F(5, 136) = 4.72, p<.001, and explained 15% of the variance (R = .38, R? = .15, adj. R? = .12).
This had an effect size of Cohens 2 = .18, i.e., a medium effect size (Cohen, 1988). The
question on the resemblance of the video environment to an area with good or bad memories
(8 =—.24) was found to be significantly predictive, as was the HSP by Intervention
interaction effect (5 = .26) (see Figure 4.1). As HSP score centered increases, PANAS PA
delta decreases for those in the urban intervention, and increases for those in the nature

intervention.
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Figure 4.1
Scatterplot with Fit Line at Subgroups of PANAS PA Delta and HSP Score Centered by
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The model for prediction of PANAS NA delta (N = 142) was also found to be
significant F(5, 136) = 6.47, p<.001, and explained 19% of the variance (R = .44, R? = .19,
adj. R? = .16). This had an effect size of Cohens 2 = .23, i.e., a medium effect size (Cohen,
1988). The question on the resemblance of the video environment to an area with good or bad

memories ( =.26) was found to be significantly predictive, as were the HSP score centered

(6 =.27), and the DASS Total (5 = -.47).

The model for prediction of BSRI delta (N = 142) was also significant F(5, 136) =
4.31, p=.001, and explained 14% of the variance (R = .37, R? = .14, adj. R? = .11). This had
an effect size of Cohens 2 = .16, i.e., a medium effect size (Cohen, 1988). The DASS Total

(8 =-.31) was found to be a significant predictor.
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The model for prediction of the Stroop RT Difference delta (N = 123) was not found
to be significant, F(5, 117) = 1.93, p=.094, explaining only 8% of the variance (R = .28, R? =
.08, adj. R? = .04). This had an effect size of Cohens f2 = .09 i.e., a small effect size (Cohen,

1988).
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Table 4.4
Standard Multiple Regressions Assessing Predictive Role of Variables on Outcomes
Outcome Predictor N T p B Std. Err. B
PANAS PA HSP Centered 142 -1.27 .206 -.04 0.03 -.16
DASS Total -0.87 .388 -.03 0.03 -.08
Resemblance -2.28 .024 -1.52 0.66 -.24
Intervention 0.94 .350 1.14 1.21 .10
HSP X Intervention Interaction 2.19 .030 0.09 0.04 .26
PANAS NA &  HSP Centered 142 .042 0.05 0.02 27
[0.01, 0.09]°
DASS Total .002 -0.11 0.03 -47
[-0.17,-0.04]"
Resemblance .040 1.16 0.56 .26
[0.15,2.18]°
Intervention 440 0.66 0.84 .08
[-0.82, 2.29]"
HSP X Intervention Interaction .226 -0.04 0.03 -.15
[-0.10, 0.02]°
BSRI @ HSP Centered 142 759 0.17 0.55 .04
[-0.90, 1.19]°
DASS Total .004 -1.65 0.57 -.31
[-2.77,-0.50]°
Resemblance .888 -1.43 10.56 -.01
[-22.69, 18.76]°
Intervention .708 6.36 17.57 .03
[-27.48, 39.98]°
HSP X Intervention Interaction .289 -0.82 0.76 -14
[-2.33,0.49]°
Stroop RT HSP Centered 123 1.04 .300 0.51 0.49 15
Difference DASS Total 0.59 .559 0.27 0.47 .06
Delta Resemblance -2.56 .012 -26.10 10.21 -.30
Intervention -0.51 .613 -9.46 18.64 -.06
HSP X Intervention Interaction -1.45 149 -0.93 0.64 -.19

Note. 2 Indicates 95% BCA bootstrapping used, ®95% BCA confidence intervals
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Qualitative Results

The conventional content analysis of the open-ended question on the participants’
experience of the intervention (i.e., “In the middle of the study, you were presented with a
video clip showing an outdoor scene. What was your experience of watching this clip? How
did you feel while watching it? Please be as descriptive as possible in your answer”) resulted
in three distinct categories, and eleven subcategories. These are presented in Table 4.5. Please

note quotes have been corrected for capitals and punctuation.

Table 4.5

Categories and Subcategories

Category Subcategory

Experience of Intervention

Feelings and Emotions Arise...or don’t Positive Emotions and Feelings

Negative Emotions and Feelings

Nothing Evoked, or Neutrality
Cognitive Aspects of Experience Memories

Familiarity

Processes

Inspiring Thought and Actions
Quality of Video and Study environment Audio Component

Visual Component

Relative Magnetism of Scenes

Expectations

Daily Experiences of Nature

What nature does for us and what we do for nature. Nature Aids Affect and Wellbeing
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Nature is Restorative
Relationship
What is done in nature. Activities in Nature
Nature-Based Activities
Enjoyed Facets of Nature
Being in Solitude or with Others
Time spent in nature and things which impact on this. Time and States

Perspective from Where You are Based

Feelings and Emotions Arise...or don’t. For some participants, there was an
experience of positive emotions or feelings as a result of the video intervention, both the
urban and nature video. Participants noted feeling happy, relaxed, curious, and many other
positive feelings. For one participant who viewed the nature view they noted, “It was very
pleasant and calming. It felt comfortable.”. However, for some participants, more negative
emotions arose. Participants noted feeling bored, impatient, frustrated and other negative
feelings. One participant who viewed the nature video noted, “I felt pretty bored and wanted
it to be over as soon as possible”. Other participants did not experience any positive or
negative emotions, and noted a more neutral experience of the intervention, for example, a
participant who viewed the urban video remarked, “The clip did not really trigger any

emotions on my behalf, despite me being familiar with the locations.”.

Cognitive Aspects of Experience. Different cognitive aspects of the experience were
noted by the participants. One particular aspect which came up for many of the participants
was memories being sparked of visiting similar places to those in the video, memories of
their youth, pleasant life memories, memories linked with nature and sounds, and memories

of tasks that needed to be completed. One participant who viewed the urban video noted,
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“happy of memories of train station, bus station reminded me as a child. DIY stores reminded
me of jobs I have to do at home”, while another who viewed the nature video related, “The
plants and animals reminded me of warm, carefree summers when | was young.” Familiarity
with the area presented also appeared to factor into the participants’ experience, with some
participants noting their familiarity with the area in the video, and others noting their attempts
to recognise it. One participant noted it was “Very relaxing and reminded me of places | have
visited...”, while another related, “I wondered where the location was...”. A number of other
cognitive processes appeared to be sparked also, including reflecting, processes of attention,
as well as focus. For some they found themselves focusing, for example “l was concentrating
on the details”, while others noted having difficulty concentrating, “hard to concentrate while
watching it”. The videos also appeared to spark some thoughts and intentions towards action
in the participants, with some noting they wished to engage in activities in the areas of the

video, “It made me think that I would love to be at that beach now going for a swim”.

Quiality of Video and Study Environment. A number of different aspects of the
video and study environment were commented on by the participants. One aspect of the
videos often noted by participants was the audio component. Participants who viewed the
nature video and those who viewed the urban video had positive and negative things to say
about the audio component. Some had pleasant experiences, with the sounds of the water
often being noted by those who viewed the nature video, “The sounds of waves, of running
water and especially of the insects and birds had a calming effect on me.” Though some
disliked this, “a bit of annoyance towards the sound of the water”. For some who viewed the
urban scenes, the noise was noted to be overwhelming at times, “I didn't like all the noise”.
The visual component of the scenes was also commented on, with participants commenting
on the sights they recognised, the beauty of the scenery, and the busyness of the scenes.

Participants also commented on the magnetism of the videos themselves, and how they found
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them repetitive, e.g., “It wasn 't very facinating to watch and the same places being
repeatedly shown”, and interesting or indeed not interesting, “I didn 't feel any pleasure in
watching it. It was boring, noisy and uninteresting.” Another aspect brought up by several
participants was an expectation that they would be quizzed on the scenes contents.
Participants noted paying close attention, for example; “I was anticipating being asked series
of random questions on details of the video”. The fact that this was part of a psychology
experiment appears to have impacted on the experiences of some of the participants, “given
this was some sort of experiment, | was too focused on why this video clip was being shown
and | thought that there was going to be questions on the video afterwards so | was way too

focused on the detail of the video”.

The conventional content analysis of the open-ended question on the participants’
experience of nature in their day to day lives (i.e., “What is your relationship with nature like
in your daily life? Describe this relationship in terms of the amount of time you spend in
nature and how you find the experience of being in nature? Please be as descriptive as
possible in your answer”) resulted in three distinct categories, and nine subcategories. These

are also presented in Table 4.5.

What nature does for us and what we do for nature. The benefits which nature
provides in terms of participants’ daily lives were often raised. Participants noted the benefits
nature provides in terms of mental health and in inducing positive emotions, as well as being
an opportunity for escapism and positive experiences. One participant noted that “when I do
spend time in nature | do feel quite peaceful within myself as it is a form of escapism from
life.” Many participants also related that they find nature to be a restorative factor in their life,
as being “refreshing” and as “relaxing and rejuvenating ”. Some participants noted having a
strong and positive relationship with nature, with one describing themselves as “intertwined”

with nature. This relationship with nature was noted to be symbiotic for some, giving back to
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nature and animals. For example, one participant described keeping “the bird tables in the
garden filled with nuts to feed the various species including the squirrels.” However, other
participants noted they did not have a strong relationship with nature, “I have limited

relationship with nature, being indoors most of the time.”

What is done in nature. Participants also discussed the various activities they do in
nature in their daily lives. Some of these activities were general activities based in nature,
such as going for a walk or run, or exercising. Others were nature-based activities such as
gardening, hiking, playing with animals, watching wildlife including birdwatching.
Participants also related the various aspects of nature that they enjoy, including scenery and
sensory aspects of nature, such as smell and sound. For example, one participant described
how they “enjoy the scenery around me, it makes me thankful for what | have and where |
live, I can often lose myself'in an horizon”, while another shared that they “go walking on a
daily basis and enjoy the surrounding noises from wild life and animals in the fields and
smells”. Nature was also described as something which could be enjoyed in solitude or with
others, with differences noted between these by some, for example, “l sometimes go with a
friend and | enjoy that but | feel completely different when I go on my own, | seem to get

more out of it.”’

Time spent in nature and things which impact on this. Participants also described
the amount of time they spend in nature generally. Some participants noted spending time in
nature daily, for example, “I try to spend time in nature at least once a day, it helps to ground
me and helps me gain perspective when I'm feeling stressed”. Others related that they had
more limited exposure to nature in their lives, for example, “l have limited time in my daily
life with nature but I do prefer to run 5km a week on the road than attend boring gym
classes.” Some participants reported that they would like to spend more time in nature, but

the impact of the demands of daily life prevent this, for example “I would love to see more
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nature but I live too close to the city centre and don’t have a car” and “I love nature, but
time does not allow me to spend time there being a professional and a working mother”.
Other participants did not express such wishes, for example, “I only spend time in nature
sporadically and I am not a big lover, I much enjoy cities”. A number of factors appear to
impact on nature exposure, such as being based in an urban area, the time of the year and day,
and where one works. Some participants described viewing nature from indoors as a result of
their environments, for example, “I work in an office so | dont have much interaction with

’

nature except when | look out the window at the river in the distance.’

Discussion

This study examined the impact of virtual nature and urban interventions on the
cognition and affect of individuals with varying levels of SPS, the participants’ experience of

this intervention, and of nature in their day-to-day lives.

The results from the quantitative analysis showed that there were changes in most
outcomes between T1 and T2 in both the virtual urban and virtual nature interventions,
however an interaction effect between SPS and the intervention received was only found for
one outcome, changes in positive affect. There are a number of reasons why the hypotheses
were only partially supported, which will be explored throughout this discussion. In the
nature intervention group, participants showed a decrease in negative affect and in
rumination, while in the urban intervention group participants showed a decrease in positive
affect and in rumination. No change was found in Stroop RT Difference score in either

intervention group.

The findings on changes in rumination and negative affect are in line with our
hypothesis that a short virtual nature intervention would reduce levels of these. These

findings are in line with the work of O’Meara et al. (2020), who found similar decreases in
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negative affect following a virtual reality nature intervention, and Bratman et al. (2015) and

Lopes et al., (2020) who demonstrated that in vivo nature exposure decreased rumination.

Considering the qualitative results, this would appear to be in line with the
experiences of participants where many noted the virtual nature intervention was calming and
relaxing. This is in line with the ART (Kaplan & Kaplan, 1989), which would suggest that
the nature scene offered participants an opportunity for effortless attention and so was
relaxing for them. Participants often discussed the facets of nature which they could see and
hear in the video, such as the scenery or the sounds of nature. When discussing their
experiences of nature in their lives, some participants related their feeling of connection with
nature, where nature was noted to provide benefits to participants, and some participants
noted their contribution to nature, such as feeding the birds. This would speak to a biophilia,
that is, an innate human instinct to connect with living things and with nature. A number of
participants related their experience of feeling a familiarity with the place shown in the video
they viewed, and others noted that it had sparked memories, often pleasant, of trips to the
beach or being in similar natural environments. This would be in line with CRT (Egner et al.,
2020) where nature has become a conditioned stimulus which leads to a conditioned response
of restoration. In discussion, the experience of nature in day-to-day life, many participants
noted the activities which they complete in nature. Several activities completed in nature
were specific to some environments e.g., sea-swimming, while others were activities which
more generally related to natural environment e.g., walking. This highlights the associations
between leisure activities, nature, and restoration, in line with CRT. While some participants
described having an increase in positive emotions or negative emotions as a result of

watching the nature video, these were not reflected in the quantitative results.

The change in rumination score following the urban intervention was not expected.

Findings from previous studies comparing exposure to nature and urban environments in the
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literature have found that the urban environment did not show positive impacts on outcomes
in rumination (Bratman et al., 2015; Lopes et al., 2020). There are a number of possible

reasons for this finding. It is possible that the participants found the urban environment to be
restorative in some way. It is also possible that the urban video acted as a distraction, taking

the participants’ minds off their ruminations.

Considering the positive comments of participants about their experience of the
virtual urban environment, their familiarity with it and the pleasant memories it aroused, it is
possible that the urban environment is a conditioned stimulus, with the virtual urban
environment being a generalised conditioned stimulus, resulting in a conditioned response of
restoration in line with CRT (Egner et al., 2020). Adding further credence to this explanation,
participants often listed the activities they completed in urban environments which they found
enjoyable or brought back pleasant memories. However, it is also possible that the urban
video acted a distractor for the participants, disrupting the ruminative thoughts which they
were experiencing by having them focus on another task rather than acting as a restorative
intervention. Given the decrease in positive affect for those in the virtual urban condition, this

would also appear to be a possibility.

That both the six-minute videos had an impact at a cognitive and affective level is an
important finding which could have clinical implications. While longer videos have been
used in the past in the literature (Reynolds et al., 2018), that such a short amount of time
spent watching an outdoor scene can lower negative affect and rumination is relevant given
the relationship between negative affect, rumination and mental health issues. The results
point to the potential for short nature videos as an intervention for reduction of negative
affect and rumination within a short time span, and as something which is both portable and
not dependent on factors such as weather or availability, as is real nature access. While there

was also a decrease in rumination in the urban intervention group, which is a positive finding
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in terms of the possible benefits, it is important to note the accompanying decrease in positive

affect, which would speak to the benefits of virtual nature in comparison.

The predictive models were significant for outcomes except for the Stroop RT
Difference Delta. Whether the place in the video resembled a place the participant had good
or bad memories of was predictive of outcomes for both the positive and negative affect
outcomes. Given that delta scores were utilised, and the scale for resemblance went from
positive to negative memories, this means that more positive memories of the environment
resembled predicted higher levels of positive affect, and lower levels of negative affect.
Considering CRT, it is possible that videos of familiar environments with positive
connotations acted as a generalised conditioned stimulus, which resulted in the conditioned

response of restoration of affect (Egner et al., 2020).

Levels of general distress also related to results in both the negative affect outcome
and the rumination outcome, such that for those with higher distress scores, there were
greater decreases in negative affect and rumination. This is an interesting result when
considered from a clinical perspective, as it suggests that those with greater levels of distress

could expect to benefit more from virtual environmental interventions.

The interaction between SPS and intervention type was found to be a predictor for
positive affect, such that higher levels of SPS predicted greater benefits in terms of positive
affect from the nature intervention. This is pertinent given the relationship between SPS and
mental health outcomes (e.g., Liss et al., 2005). This information could be used in the
formation of future interventions for this group, as it suggests that those high in SPS would
benefit more from a virtual nature intervention when trying to increase positive affect.

Furthermore, as SPS increased, positive affect decreased for those viewing the urban
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environment, which would suggest such environments may be more aversive for those with

higher levels of the trait.

These findings are in line with the literature, as those with higher levels of SPS are
also found to struggle more with their mental health and also benefit more from interventions
(e.g., Nocentini et al., 2018; Pluess & Boniwell, 2015). SPS by itself was also found to be
predictive of changes in negative affect, such that SPS predicted increases in negative affect
when considering both interventions together. No significant interaction effect was found
between SPS and the intervention type for negative affect, which was not in line with the
literature. Considering the positive qualitative response of many participants to the urban
intervention, this could account for the lack of significance in intervention type in predicting

changes in negative affect.

These results have an applied significance. It suggests that ensuring person —
intervention fit for what is needed from an intervention is of great importance for this
population. Those with higher levels of SPS benefited more from a nature intervention in
terms of increasing positive affect. This could be in part due to their higher levels of nature
connectedness (Setti et al., 2022), or the type of sensory input from this environment may be
more suitable than that of the urban environment, which they may find more overwhelming

due to their sensory sensitivity (Aron & Aron, 1997).

It is important to note also, the mean scores for SPS from the current participants were
not as high as those reported in other studies (e.g., Lionetti et al., 2018). SPS was used as a
continuous variable in the analyses presented here, and results are correlational, and so it is
the relationship explored rather than definitive categories. The population were mainly Irish
in the present study, a population who are under-researched in the area of SPS. It is possible

that cultural differences play a role here, as the participants were mainly Irish. There have not
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been norms for the HSP scale completed for the Irish population. It is possible the wording of
the questions, and their negative valence, may have led participants to answer as though they
were less sensitive due to potential cultural stigmas associated with sensitivity. However,
further research would be needed in order to explore this. Furthermore, the participants’ mean
age was in middle age. Considering the results of Ueno et al. (2019) it is possible that SPS
was lower due to the generally older age of the participants in this study compared with
others with university students samples. It is possible that the older participants influenced
the mean, reducing it. This decline in SPS based on age may be for a number of reasons, for
example, changes in sensory ability such as hearing and sight or changes in environment as
one ages. More research is needed in this area. However, it is important to note the pattern in
terms of correlation with negative affect and distress was as expected from this population
i.e., SPS showed a strong correlation with negative affect as measured by the three-item

scale, and with distress as measured by the DASS.

The lack of impact on executive functioning was unexpected, given the literature in
the area (e.g., Berman et al., 2008, Jung et al., 2017). It is possible that the type of executive
functioning measured in the present study differed from these papers, and was not as affected
by the restorative effect of the virtual nature intervention. Indeed, in Jung et al. (2017), the
Stroop was one of several neuropsychological tests utilised in the composite score for
sustained attention, which may account for the differences in findings. Another possible
reason for this lack of replication, order effects, is explored in the limitations. It is also
possible that a six-minute intervention does not offer enough time for participants’ executive

functioning to feel the effects of restoration and given the proximity of both Stroop tasks.

The finding from the qualitative results that several participants were expecting to be
quizzed on the contents of the video was unexpected. However, it serves to highlight the

possible confounder of the experimental environment itself. As these participants were
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focusing in detail on the aspects of the video rather than engaging in the effortless attention as
predicted by Kaplan and Kaplan’s (1989) ART, this suggests that there was more effortful
attention in effect here, which in turn could have impacted on the restorative potential of the
videos. While there was no indication given to participants that there would be questions
based on the video presented, it is possible the mere fact of knowingly engaging in a
psychological study impacted their expectations and thus their experience. It is not clear
whether this effect would also be found in an in vivo exposure intervention, or whether the
virtual aspect of the study contributed to this effect. It does raise an important question for
future virtual interventions around participant expectations, their possible impacts, and how

to control for these.

The participants in the current study showed lower levels of SPS overall than in
previous studies when considering the mean. However, SPS did appear to act as a predictor in
terms of changes in negative affect and in conjunction with the intervention in predicting
changes in positive affect post intervention. While the results in the current study are
suggestive of some impact of SPS on the restorative impact of a virtual environmental
intervention, further research is needed to elucidate the intricacies of this relationship.
However, the present study does illustrate that there is some role for SPS in predicting

affective outcomes from virtual environmental interventions.

Limitations and Future Directions for Research

Limitations of the current study must also be considered when interpreting the
outcomes. Firstly, there is a possibility that the lack of significant results found for the Stroop
task is in part due to order effects. Participants were presented with the scales in the same
order, which may have impacted on the results, as the PANAS and BSRI have words with

negative connotations which could have impacted on participants’ mood and their
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performance on the Stroop task. However, should this be the case, it would call into question
the relative strength of the intervention’s effects. Future research could consider randomising

the order of the outcome measures and assessing the relative impact on the results.

While the HSP scale is a reliable and validated measure, it has been recently criticised
for its lack of negatively or reversed phrased items, which can lead to dissent and
acquiescence response sets (May et al., 2022). Furthermore, it has been noted that the valence
of wording for most of the questions in the currently used scale is negative (Ueno et al.,
2019). This means the scale may not sufficiently take into account the many benefits
associated with the trait, and so may contribute to biasing studies on HSPs towards the
negative attributes of the trait (Bas et al., 2021). This in turn can influence the progression of
research in this area, as high levels of SPS is considered more of a risk factor. Thus, it may be
important in future, should the scale be updated, to assess different populations in terms of

their SPS levels, and in turn their associations with negative and positive outcomes.

Another limitation of the current study is the wide breadth of ages covered by the
study, which could impact on the generalisability of these results, as participants were at very
different life-stages. Furthermore, while participants completing the study in their own
environments adds some ecological validity for how such interventions could be used in the
future, it also means there is less control over the environment, and things which could
impact on the results. Future research should consider completing such work again in a
standardised laboratory setting to account for this, as this would allow for greater
manipulation of other aspects of the nature experience, e.g., smell, and also to allow for
follow up questions on participants’ qualitative responses which might add further
information and clarity around their intervention experiences. A further limitation is that
participants were not directly asked were they distracted during the Stroop task, though some

offered this information when asked if they had specific difficulties during the Stroop task.
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Thus it is possible some were distracted but did not include this as a specific difficulty.

Future research might consider including this as a separate question.

The impact of having good or bad memories associated with the intervention video is
also something which could be of interest for future research, using both quantitative and
qualitative methods. Given the anonymity of the study, it was not possible to follow up with
participants about their experiences of the intervention and nature in general. Future research
could consider exploring the relationship between levels of SPS and nature through interview

or focus group methods to explore this area further.

Future research must also consider the limitations, clinical utility, and ethical
implications of using videos of nature, and virtual nature interventions in general. While we
emphasise here the importance of using such means of accessing nature when it is not
available, that is not to say that this should be used in lieu of real nature, or temper the effort
to include real nature in built environments, especially given the literature is still not clear
whether virtual nature serves as a true substitute (Browning et al., 2020). The field of virtual
nature interventions thus must consider how this research is used to benefit individuals, and
not in support of removing natural spaces from individuals’ lives. Virtual environments and
virtual reality are fields which has many possible implications for political and social misuse,
and so must be heavily monitored by those researching in this area so research is not
misemployed leading to harm at a human or environmental level (O’ Brolchain et al., 2015;

Ramirez & LaBarge, 2018).
Conclusion

Research into the area of SPS and physical environments, especially nature, is limited.
The current study explored this relationship using a virtual nature intervention. There were

significant reductions in rumination and negative affect in participants following a virtual
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nature intervention. This intervention lasted just 6 minutes, indicating that changes in these
outcomes can be brought about quickly using virtual nature. Exposure to a virtual urban
intervention resulted in decreased rumination, but also decreased positive affect. Thus, it
appears that virtual nature interventions would be preferable. Results suggest that SPS is
associated with affective outcomes, with SPS interacting with exposure to a virtual
environment, nature and urban, in predicting positive affect outcomes. This suggests that
those higher in SPS benefit more in terms of their positive affect when exposed to a nature
video, but not so when exposed to an urban video. Participants reported having positive
experiences of both the virtual urban and nature conditions, noting the features of nature,
activities they complete in the areas, and the familiarity and memories which the videos
evoked. CRT is one possible basis for these results. Future research to explore the
relationship between levels of SPS and the natural environment, and mechanisms surrounding

this is recommended.
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Chapter Five: Major Research Project Extended Literature Review

The Importance of Nature

Natural environments are a crucial resource for humans. They provide us with food
and shelter, compounds which can be used medicinally when we are sick, and may hold
cultural meanings or symbolic significance (Institute of Medicine (US) Roundtable on
Environmental Health Sciences et al., 2002; Reese et al., 2021; Scannell & Gifford, 2010).
Natural environments have also been shown to have a health and wellbeing promoting effect,
with a growing body of research since the 1980s evidencing this (Bratman et al., 2012; Hartig
et al., 2014; Nukarinen et al., 2022). Research tends to focus on greenspaces, i.e. areas of
trees, grass, or other vegetation in the countryside or spaces managed in urban environments
(Natural England, 2010; Taylor & Hochuli, 2017), and bluespaces, i.e. aquatic environments

such as rivers, lakes, and the coast (White et al., 2020).

More than 55% of the world’s population lives in urban cities at present, with this
proportion expected to reach 68% by 2050 (UN DESA, 2018). Thus, research into how
nature can be utilised therapeutically in populations who do not have easy access is important

at this time.

Theories of Nature Restoration

In terms of theoretical frameworks which aim at explaining why nature offers benefits
to health and wellbeing, the restorative potential of nature has often been considered (Kaplan,
1995). Restoration refers to renewing of diminished functional capacities and resources
(Hartig & Staats, 2003). Three of the major theories in this area include the biophilia
hypothesis (Kellert & Wilson, 1993), Attention Restoration Theory (ART; Kaplan & Kaplan,
1989) and Stress Reduction Theory (SRT; Ulrich, 1983). While both ART and SRT share an

evolutionary approach rooted in the biophilia hypothesis, ART claims recovery from directed
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attention fatigue is the central process (Kaplan & Kaplan, 1989), while SRT postulates it is

the recovery from psychophysiological stress.

The biophilia hypothesis suggests that our ancestors were dependent on connecting
with nature for their wellbeing and ultimate survival through finding food, providing shelter,
navigating etc. (Kellert & Wilson, 1993). Humans living in urbanised areas is a relatively
recent phenomenon in the grand scheme of human history, and thus the need to connect with
nature remains innate to us. While evolutionary concepts have been noted to be difficult to
test (Capaldi et al., 2015), there is evidence which suggestively supports this hypothesis, such
as research that shows humans’ preference for natural scenes more than built up
environments (e.g., Dopko et al., 2014; Kaplan & Kaplan, 1989), and the fact that attraction
to nature can be seen in diverse cultures (e.g., Newell, 1997). In sum, the biophilia hypothesis
would suggest that given our evolutionary history, connection with nature is an innate need of

humans.

Another similar theory, though more specific, as to why nature confers these benefits
is ART (Kaplan & Kaplan, 1989). This theory posits that nature has the ability to renew our
attention and cognitive capacities after we exert mental energy, as it allows us a space for
involuntary attention. Involuntary attention refers to attention which is effortless yet
engaging, and contrasts with directed attention which involves our executive functions and
involves more focus and effort. An example of the effortless involuntary attention is watching
the clouds float across the sky. Directed attention is a limited resource and can become
fatigued over time, leading to negative emotional states, while the effortless attention one
uses in natural environments with their varied and rich stimuli have been found to have a
restorative effect, as they capture attention without being demanding of executive functions.
This may be as it allows us to act without needing to constantly monitor our behaviours

(Kaplan & Kaplan, 1989). One area which shows benefits from this is rumination; that is,
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thinking which is negative about one’s own self and emotions, or about personal concerns or
previous upsetting experiences (Watkins, 2008). Indeed, a study from Bratman et al. (2015)
showed that a 90 minute walk in nature decreased both self-reported rumination and activity
in the subgenual prefrontal cortex (sgPFC), a brain area which is associated with self-focused

behavioural withdrawal linked to rumination in individuals both with and without depression.

Finally, SRT (Ulrich, 1983) posits that stress recovery is promoted by nature (Ulrich
etal., 1991). Based on evolution, it is thought that positive physiological reactions to non-
threatening natural settings are rooted into our genetic make-up, such that following stressful
situations, exposure to an unthreatening nature setting has a physiological calming effect
which is spontaneous, unconscious, and associated with increases in positive affect and
reduction in physiological arousal (Ulrich et al., 1991). Evidence for this theory has been
found in studies such as Ulrich’s seminal study showing a positive effect on speed of
recovery from surgery when patients had visual contact with nature (Ulrich, 1984), and
promotion of psychophysiological stress recovery when attentional abilities are fatigued
(Hartig et al., 2003). In sum, SRT suggests there are benefits of nature for mood and stress

due to a physiological relaxation, which is grounded in the biophilic attitude of humans.

In recent years, there have been a number of theories developed both in contradiction
to, and growing from, these major theories. For example, in a critique of the evolutionary
assumptions of restoration, Joye and Van den Berg (2011) suggest a perceptual fluency
hypothesis of restoration, in which it is implied that the information from natural
environments is processed more effectively than that of urban environments which in turn has
a restorative effect. Two recent theories which extend the restoration narrative into the social
realm are relational restoration theory and collective restoration theory (Hartig, 2021). These
theories were built on the argument that restoration does not occur in a social vacuum. While

relational restoration theory posits that a dyad or small group’s social resources may be
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depleted and restored by spending time in nature, collective restoration theory suggests the
depletion and restoration can be at a collective level. For example, a simultaneous summer
break time for a specific population could correlate with increases in wellbeing for that group

during that time.

A recent theory which is pertinent to the present study is the Conditioned Restoration
Theory (CRT) which has been proposed by Egner et al. (2020), building on the classical
condition paradigm. It suggests that positive affective responses are partially conditioned
responses to natural environments, with nature often associated with leisure and play
activities, leading to a restorative conditioning. This occurs in two steps, initially with
restorative conditioning, where one experiences restoration while engaging in leisure
activities in nature, which is followed by conditioned restoration, where the natural
environment is the conditioned stimulus and results in the conditioned response of
restoration. The final step is the generalisation of the stimulus, such that cues associated with
the environment result in the conditioned restorative experience. This is pertinent in the
present study, as participants are not exposed to nature in vivo, rather a video of images and
associated sounds recorded in real-time of nature. Egner et al. (2020) note that nature is more
detached from everyday life than any other environment, which allows for conditioning of

positive stimuli in the absence of negative stimuli.

Benefits of Nature Exposure

While the exact mechanisms behind the benefits associated with nature remain
debated, the benefits of exposure to natural environments are numerous and varied and have

been the subject of numerous review articles.

The impact of nature on mental wellbeing and relaxation have been well established

in the literature. A systematic review of the impact of greenspace on the mental wellbeing of
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adults was carried out by Houlden et al. (2018). This review examined both access to local
greenspace, views of greenspace, greenspace accessibility, and visits to greenspace using
both cross-sectional and longitudinal studies. It showed that the amount of local greenspace
had positive associations with mental wellbeing, particularly hedonic wellbeing, though there
was limited evidence for associations between mental wellbeing and visits to greenspace,
accessibility to greenspace, and types of greenspaces. There was inadequate evidence found
for wellbeing associations with views of nature or nature connectedness. The authors note
further studies were needed based on the dynamic measures of greenspace. Bluespaces have
also been investigated in the literature in terms of their impact on psychological wellbeing
and health. In a narrative review of the impact of exposure to bluespaces on health and
wellbeing, it was shown that bluespaces offer many of the same benefits as greenspaces in
helping people to de-stress, calm, and restore (White et al., 2020). The authors note the

difficulties in disentangling green and bluespaces, as they often overlap and co-occur.

Similar results have been found in younger populations. In a systematic review
examining the benefits of interacting with nature in children and adolescents consisting of 35
papers, support was found for the argument that nature positively influences mental health in
this age-group (Tillmann et al., 2018). However, the authors note that additional research
with more rigorous study designs are needed in the area, and the evidence is limited due to

the cross-sectional nature of most of the papers.

Nature has been investigated in relation to stress also, with exposure to nature, both
virtual and real, being found to decrease levels of perceived stress and physiological stress in
a recent systematic review from Shuda et al. (2020). The authors conclude that removal from

natural environments could be detrimental to public health.
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The cognitive impact of nature exposure is also well documented, with exposure to
natural environments being shown to improve working memory performance, cognitive-
flexibility, and attentional-control tasks (Schertz & Berman, 2019). A study from Bailey et al.
(2018) demonstrated that participants did significantly better on a Stroop task after walking,

and walking in an outdoor environment had an additional positive influence on these results.

One of the areas which is highlighted in the literature around the benefits of nature is
that of nature connectedness. Nature connectedness refers to the trait-like individual
difference, which is stable across time, in how subjectively connected an individual feels
towards the environment. In research, consistent evidence has been found for differences in
individuals who strongly identify as being connected to the natural world compared to those
who do not, in areas such as personality, attitude, behaviour, and wellbeing (Capaldi et al.,
2014). In five questionnaire studies examining the links between connectedness with nature
and different aspects of wellbeing, consisting of 547 participants, it was found that
psychological wellbeing, meaningfulness, and vitality all had robust correlations with
connectedness to nature (Cervinka et al., 2012). Furthermore, in a study of a representative
sample of the adult population of England, with 4,960 participants, it was found that nature
connectedness acts as a moderator for key relationships between nature contact, wellbeing,
and pro-environmental behaviours (Martin et al., 2020). Thus, one’s personal relationship
with nature would appear to have an influence on the benefits one can get from nature in

terms of wellbeing.

Virtual Nature

While the benefits of interaction with natural environments have been demonstrated
in numerous research studies, in some environments real-life contact with nature is limited or

indeed impossible e.g., in prison, nursing homes, or urban areas with no greenspace. In
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addition to this, virtual nature may be more readily available to individuals when time is
limited or they are travelling, as it can be accessed on mobile devices such as mobile phones
and tablets. Virtual nature, such as viewing videos or images, can also be used as a memory
aid to spark one’s own memories of experiences of and in nature. Furthermore, considering
the lockdown policies of governments across the globe in response to the COVID-19
pandemic, it is clear that access to nature for those, especially in urban environments, is not

always a guarantee.

One way in which to mitigate the effects of not having access to natural environments
is through what has been termed vicarious nature experiences (VNEs; Kahn & Kellert, 2002).
VNEs refers to contact with natural environments in the absence of physical contact with
such environments through different means e.g., watching videos of nature, listening to
recordings of nature such as bird songs, looking at magazines about natural history (Nadkarni
et al., 2021). Research in this area has used a variety of mediums to provide VNEs, for
example slides of nature images (Brown et al., 2013), videos of nature both including and
excluding sound, olfactory mediums such as air freshener and oils (Serrano et al., 2016;
Valtchanov et al., 2010), and haptics such as thermal stimuli and tactile (Anderson et al.,
2017; Serrano et al., 2016; Valtchanov et al., 2010). In recent years with advances in
technology, this has grown to include immersive virtual reality (IVR). Immersive virtual
environments (IVESs) are the result of synthesising sensory information which provides a
surrounding and continuous flow of stimuli which creates a perceived illusion of being

encompassed in an authentic environment (Calogiuri et al., 2018).

The benefits of exposure to different types of virtual nature environments have been
demonstrated in the literature. In the seminal work of Berto (2005) it was found that
university students who viewed photos of nature before completing a sustained attention task

scored better than the students who viewed image of geometric patterns or of an urban
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landscape, thus demonstrating that virtual nature possesses restorative qualities akin to real
life nature. However, in a recent replication of this study, there was a failure to replicate the
results of Berto (2005), with the authors noting they had failed to support Berto’s findings
across multiple unpublished studies in their laboratory (Neilson et al., 2021). In a study from
O’Meara et al. (2020) it was found that exposure to virtual reality nature, using virtual reality
technology, for high anxiety students led to a significant reduction in negative affect. In a
study from Hedblom et al. (2019), it was found that exposure to a virtual park or forest using
virtual reality equipment, and other congruent multisensory factors of smell and sound,
reduced stress responses over that of exposure to an urban environment. Similarly,
Valtchanov et al. (2010) showed that immersion in a constructed virtual nature environment
using VR has similar beneficial effects to when one is exposed to surrogate nature, such as

photographs and colour videos.

However, while exposure to various different types of virtual nature has been shown
to have benefits, there are a number of important factors which can have an effect on this
field of research. For example, a recent systematic review examining roles of methodological
choices in the effects of exposure to simulated nature landscapes on health and cognitive
outcomes, it was noted that rigorous study design is the most important predictor for unbiased
experimental findings in studies which utilise simulations of natural landscapes (Browning et
al., 2021). As found in the research of de Kort et al. (2006), the importance of simulation
quality is very important, with research showing a significant impact of screen size
manipulation, i.e. immersion, on physiological measures of restoration. The authors
concluded that immersion enhances the restorative potential of mediated natural
environments. However, it is important to note that significant effects were not found for self-
reported affect (de Kort, et al., 2006). Furthermore, audio of nature has been found to play a

role in the facilitation of stress recovery (Annerstedt et al., 2013). In a study from Annerstedt
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et al. (2013) it was found that the addition of sounds of nature to a virtual green environment
in a laboratory setting had a facilitative effect on stress recovery. Thus, the immersive nature,
both visually and for other senses would appear to be important factors when considering a

virtual nature intervention.

Virtual Nature VS In Vivo Nature

While the emerging evidence suggests that exposure to virtual nature environments
using technology are more beneficial than the absence of any human-nature interaction, or
interaction with virtual urban environments, they do not offer the same levels of benefit as
afforded by real nature exposure (Frumkin et al., 2017; Kjellgren & Buhrkall, 2010;
Litleskare et al., 2020; Olafsdottir et al., 2017). In a systematic review looking at green
exercise, authors reported there was inconclusive evidence around the ability of virtual green
exercise to provide the physical and psychological benefits of real green exercise (Lahart et

al., 2019).

However, despite the shortcomings of virtual nature exposure compared with actual
nature-based experiences, virtual nature offers a compromise for those who do not have
access to nature for many reasons; lockdowns, where they live, disabilities which prevent
them accessing nature areas. Furthermore, virtual nature has the potential to evoke memories
of times in natural environments with immediate availability, as access to technology has

become more ubiquitous.

Relevance of Nature to Clinical Psychology

Given the clear benefits in terms of psychological health and wellbeing of natural
experiences and exposure to virtual nature environments, it is important to consider the

implications for clinical practice.
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The uncertainty surrounding therapy provision indoors during the COVID-19
pandemic has been noted in the literature, with restrictions leading to some switching from
face-to-face therapy to virtual therapy provision (Lutz et al., 2021), and in an effort to ensure
adequate ventilation during therapy and allow for therapy to continue face-to-face, another
workaround has been the provision of therapy outdoors. In 2020 the BPS issued guidance
around the provision of outdoor therapies (Cooley & Robertson, 2020). In this it was noted
working outdoors is an evidence-based approach which allows for clients to experience more
shared ownership around their therapeutic space, and that it gives clients support in
psychological flexibility, tapping into the benefits of being out in nature. However, virtual
therapies have potential benefits, with many noting in the literature that it is here to stay
(Prescott, 2022). Furthermore, given the increase in popularity and research of using
therapies outdoors (James et al., 2021), these would appear to be continued going forward

also.

Indeed, certain therapies already take place outside, and often in natural
environments. The number and type of outdoor based therapies has grown significantly in
recent times (Moeller et al., 2018) and it now encompasses diverse practices such as nature-
based therapy, wilderness therapy, adventure therapy, horticultural therapy, and forest
therapy (Harper et al., 2021). In a recent meta-synthesis, 38 articles over the past 25 years
were examined which had an outdoor therapy context (Cooley et al., 2020). Here it was found
that therapy outdoors was effective both in connecting clients with the natural world and
enriching the therapeutic encounter itself. It was also noted that the benefits of having therapy
outdoors was not exclusive to particular client groups, thus could be considered on a client by

client basis considering an individual’s formulation (Cooley et al., 2020).
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Summary

Theories around the mechanisms behind the effects of nature exposure, in vivo and
virtual, on wellbeing are numerous and vary. The restorative impact of nature on wellbeing,
including affect and cognition, would appear to be a strong theme across the literature. These
benefits of being in nature, in reality or through virtual means, are reported consistently in the
literature. However, individual differences would appear to have an impact on this, for
example nature connectedness. The impact of the trait of SPS on the relationship between

nature and wellbeing remains under-researched, however.

In the second part of this chapter, | will explore this trait and what is known about it
in terms of benefits, disadvantages, and what is already known about its relationship to

nature.

The Highly Sensitive Person

The concept of the Highly Sensitive Person (HSP; Aron & Aron, 1997) is still
relatively new to the psychological literature. First described in the seminal paper of Aron
and Aron (1997), it refers to individuals who are high in the personality trait known as
Sensory Processing Sensitivity (SPS). The HSP, as would be suggested by their very name, is
found to be more sensitive than their non-HSP peers to the environment, be they social,
emotional, or physical (Aron & Aron, 1997). While this area is discussed in more detail in
Chapter Four, I will add additional pertinent background information in this chapter to

provide more context and elaboration.

It is important to distinguish what SPS is from what it is not, as it can at times become
confused in the literature with other similarly named concepts. SPS refers to the trait level
individual differences in sensitivity to negative and positive environments, which can be

inherited genetically but is also influenced by environmental factors (Greven et al., 2019).
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SPS is a trait which involves deeper cognitive processing of stimuli that is driven by higher
levels of emotional reactivity (Aron et al., 2012). In this sense, deeper processing is
considered as per the model of Craik and Lockhart (1972), that is “the meaningfulness
extracted from the stimulus rather than in terms of the number of analyses performed upon it”
(Craik, 1973, p.48). It is distinct from Sensory Processing Disorder (SPD) which refers to

individuals who have atypical responses to sensory input (Miller et al., 2009).

Background

Different animal species have been observed to show individual differences in their
sensitivity to react to their environment, with animals using one of two different strategies;
higher reactivity or lower reactivity (Aron et al., 2012). While it has been observed that the
majority of any population will use the lower reactivity strategy, which results in more risk
taking, the minority will utilise the strategy of high reactivity, which can be seen in a precise
and reduced selection of activities undertaken (Wilson et al., 1993). These two strategies are
also believed to be used by humans, with higher levels of SPS representing the strategy of

high reactivity in humans.

SPS is also associated with high inhibitory functioning, or pausing before acting
(Hoffmann et al., 2022). This is another evolutionary strategy, which offers a way of stalling
responses to the environment, allowing for more time to process stimuli more deeply. In a
recent study from Hoffmann et al. (2022), they examined whether SPS was related to better
information processing in an behavioural inhibitory control task. They demonstrated that SPS
was related to faster processing speed on an emotional antisaccade paradigm, but not on the
classical version of this paradigm. The authors note that this provides evidence for higher
SPS individuals showing better inhibitory abilities, especially for emotional stimuli

(Hoffmann et al., 2022).
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SPS is part of a collection of theoretical frameworks that explain individual
differences in ability to register and process stimuli from the environment, known as
Environmental Sensitivity (ES; Greven et al., 2019). While the other facets of ES are
discussed in Chapter Two, SPS is a unique addition to ES, in that it proposes there is an
underlying temperament trait that can be characterised by the greater depth of processing, the
increased emotional reactivity, awareness of the subtleties in the environment, and

overstimulation (Aron et al., 2012; Greven et al., 2019).

Higher levels of SPS can be beneficial in some situations and yet pose a threat to
wellbeing in others. As described in Chapters Two and Four, there have been numerous
studies on the links between SPS and mental health issues such as depression and anxiety
(Ahadi & Basharpoor, 2010; Booth et al., 2015; Liss et al., 2005, 2008; Yano & Oishi, 2018),
as well as showing higher levels of psychopathology related traits such as internalising
problems (Boterberg & Warreyn, 2016). Those with higher levels of SPS have also been
found to be more sensitive to somatic symptoms that may go unnoticed by others, and have a
higher rate of somatic issues such as headaches, chronic fatigue, migraines, and chronic pain

(Jonsson et al., 2014).

The mechanism behind this relationship has been the topic of some consideration in
the literature. A recent study from Eskisu et al. (2021) suggested that dysfunctional beliefs
and emotional regulation skills used by those higher in SPS play a role in this relationship.
They note higher levels of SPS create a cognitive and emotional burden, which in turn leads
to suppression of dysfunctional beliefs and emotions, which increase psychological problems
in this cohort (Eskisu et al., 2021). Wyller et al. (2017) proposes that cognitive reactivity,
which is dysfunctional thought content and maladaptive thought processes, may be a link
between SPS and psychological distress. One of the thought processes named by Wyller et al.

(2017) is the transdiagnostic factor of rumination. Indeed, in a recent longitudinal study from
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Lionetti et al. (2021) it was found that children’s levels of environmental sensitivity
interacted with a permissive parenting style in predicting their levels of rumination, with
rumination in turn being associated with depressive symptoms at nine years of age. The
authors note that rumination is an important cognitive risk factor in developing depression in

this cohort.

SPS and Nature

The association between SPS and the environment is intrinsically linked, however the
relationship between it and nature have not been the subject of many studies. In a recent
study from Setti et al. (2022), it was found that SPS predicted higher levels of nature
connectedness, i.e. the sense of being connected to and a part of the natural world. This
suggests that those higher in SPS may benefit more from interventions which focus on
contact with nature, such as walks in nature or even just viewing nature scenes. In a
qualitative study from Black and Kern (2020), it was found that for highly sensitive people,
nature and being connected with nature are important contributors to wellbeing, in the

participants’ own view.

There are a number of possible reasons for this link. As described above, those high in
SPS are characterised by an aesthetic sensitivity, which may make them more aware of and
affected by the beauty which nature has to offer (Lionetti et al., 2018), which would be in line
with the biophilia hypothesis. It is also possible that the restorative effects of nature and the
relief from cognitive processes such as rumination create a positive association with nature in

the minds of those with higher levels of SPS, more in line with ART or CRT.

While the exact mechanism behind the relationship is not fully elucidated to date, the

benefits of experiencing nature have been found repeatedly in the literature, as described
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earlier in the chapter. Empirical evidence for the benefits of nature in the highly sensitive

person cohort remains to be examined to date, however,

The Clinical Importance of SPS

The importance of transdiagnostic factors in the world of mental health has been
highlighted in recent years (Rodriguez-Seijas et al., 2015). As noted by Greven et al. (2019),
it may be useful for SPS to be considered as a transdiagnostic trait itself in research, given its
observability in both humans and other animals, its heritability, and its association with
mental ill-health and psychological distress. Given that transdiagnostic factors can be thought
of as an intersection between personality and psychopathology, their relevance to clinical
work is clear to be seen (Rodriguez-Seijas et al., 2015). Thus, studying SPS and its
relationship with psychological factors is not only relevant to the literature in terms of
expanding our knowledge, but also has relevance to the practice of clinical psychology. This
is even more important given that higher levels of SPS are reported in around 20-35% of

children and adolescents (Pluess et al., 2017) and 30% of adults (Lionetti et al., 2018).

As discussed in Chapter Four, having higher levels of SPS has been found to be
associated with a number of mental health issues such as anxiety and depression (e.g. Booth
et al., 2015; Liss et al., 2005). Given the impact SPS can have on an individuals’ mental
health in terms of the risks it confers, some authors suggest that screening for SPS can confer
benefits for clients (Smith et al., 2019). For example, Smith et al. (2019) suggest that
screening for SPS can provide a mental health practitioner with different paths to consider for
interventions with the population, in terms of both selection of intervention and approach
taken within interventions, as well as highlighting the possibility of different coping skills

being more helpful in this cohort.
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Similarly, Eskisu et al. (2021) note that due to the different characteristics of those
high in SPS, there may be a necessity for psychological interventions which specifically
target this population. There is research to suggest that highly sensitive persons can benefit
more from intervention than the less sensitive. For example, in a study from Nocentini et al.
(2018), it was found that boys scoring higher on sensitivity benefited more from a school
based intervention looking at reducing victimisation and internalising symptoms. Kibe et al.
(2020) demonstrated that highly sensitive adolescents, who scored lower than their
counterparts at baseline, responded more positively to a culturally modified resilience
education programme, and had greater reductions in their levels of depression and had greater

promotion of their self-esteem.

Those high in SPS would appear to be a population who struggle more with
difficulties with their mental health due to cognitive factors associated with the trait, though
the trait confers abilities which allow them to benefit more from interventions to aid these

difficulties.

The Present Study

Rationale for the Present Study

To the researcher’s knowledge, no existing research has carried out an exploration of
the impact of nature or urban environments on HSP individuals’ psychological wellbeing,
mental health, and cognitive functioning. Existing research into this cohort and its
relationship with the environment and psychological factors has focused on childhood
environments, the school environment, or specific task environments - as noted in the
completed systematic scoping review in Chapter Two. Those high in SPS represent a
population at risk in terms of their mental health and wellbeing, and represent a sizable

minority of the population. The benefits of nature in terms of mental health and wellbeing are
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well founded in the literature, however, the temperament trait of SPS has not been examined

in this arena. This leads to the present study.

Aims of the Present Study

In light of the aforementioned gaps in the existing literature in the area, the clinical
importance of transdiagnostic factors and the possibility of high levels of SPS being a
transdiagnostic factor in mental health difficulties, the tendency of high SPS individuals to
ruminate which is also a clinically-relevant transdiagnostic factor, and the growing evidence
for the benefits of nature in mental health, the aim of the present study was to explore the
impact of a virtual nature intervention on psychological factors in HSP individuals. The study
aimed to examine the impact of exposure to virtual nature environments, as opposed to
virtual urban environments, in those with varying levels of SPS in order to ascertain how this
impact on affect, rumination, and executive functions in the general population. This study
offers an original contribution to the HSP literature and the literature around nature and its
impact on psychological functioning. This research has both basic and applied relevance,

especially in the realm of clinical psychology practice.
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Chapter Six: Major Research Project Extended Methodology

Research Design

Study Design and Methodology

The current study utilised a mixed-methods design. Mixed methods is commonly
defined as integrating qualitative and quantitative data, collected and analysed, into a unified
study (Tashakkori & Creswell, 2007), and has been defined by Creswell (2003) as research

which uses:

Strategies of inquiry that involve collecting data either simultaneously or sequentially to best
understand research problems. The data collection also involves gathering both numeric
information (e.g., on instruments) as well as text information (e.g., on interviews) so that the

final database represents both quantitative and qualitative information. (p.20).

Many different designs of mixed methods studies have been identified, which are
differentiated generally in the timing of data collection and analyses (Creswell & Clark,
2017). The current study would fall under the category of concurrent, as the qualitative and
quantitative data is collected at the same time. The current research has a quantitative focus.
The qualitative component was included in order to allow for the quantitative results to be
interpreted in the light of the participants’ experiences, as per their answers to the open-ended
questions. This may also aid in elucidating the underlying mechanisms of the quantitative

findings.

It has been noted that when they are used in combination in a study, qualitative and
guantitative methods complement each other, and can allow for a more complete analysis of a
research area (Greene et al., 1989). However, it is not without controversy in the literature, as
the question of paradigm-method fit issue and “best” paradigm issue have been the centre of

much debate in the literature (Migiro & Magangi, 2011). In more recent times, pragmatism
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has emerged as a popular paradigm for mixed-methods research (Migiro & Magangi, 2011).
This would posit that it is the research question itself that should be of primary importance
(Teddlie & Tashakkori, 2009). Pragmatism as a philosophy supports the use of different
research methods and a cycle of using induction, deduction, and abduction where appropriate

in the production of useful knowledge and rigorous research (Mitchell, 2018).

In terms of the quantitative component of the current study, it employs a cross-
sectional pre-post design, using randomisation of participants to one of two conditions i.e.,
either watching a video of nature scenes, or a video of urban scenes. Due to COVID-19
restrictions, bringing participants into the laboratory for testing was noted as a possible issue.
Thus, it was decided that online survey experiment methodology would be utilised. This also
allowed for the collection of qualitative data, as participants were able to answer the

questions through writing their responses into the survey itself.

Survey methods have been ubiquitous in psychological research, and are used across
psychological disciplines in examining relationships between different psychological
constructs using scales, and testing hypothesis in this area also (Ponto, 2015). One form of
survey which has grown in popularity is that of the survey experiment. As noted by Barabas
and Jerit (2010), researchers in the social sciences aim to establish causal relationships that
are generalizable, trying to maximise internal and external validity. Survey experiments refer
to the inclusion of an experiment in a survey. That is the case in the current research, as
participants are randomly assigned to one of two conditions, that is one of our independent

variables, which video they see.

The current study was delivered online. Given the COVID-19 pandemic, and regional
restrictions, being able to collect data remotely was a draw of the online survey. During the

course of the pandemic, there has been a noted increase in online data collection by social
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scientists (Peyton et al., 2020). As noted by Evans and Mathur (2018), online survey research
has come into its own in recent years, and changed substantially with evolving technology
over the past fifteen years. There are a number of benefits to using online survey technology;
its convenience for participants, its speed and timeliness, the great flexibility of modern
survey platforms, and the possibility of reaching a wide and diverse population (Evans &
Mathur, 2018). However, there are also drawbacks. One of the major drawbacks is low
response rates. One meta-analysis found that the average response rate for online surveys was
just 11% (Manfreda et al., 2008) while a recent systematic review concluded that web-based
data collection shows lower response rates to alternative data collection methods

(Blumenberg & Barros, 2018).

Many online surveys utilised a forced answering (FA) formatting, in which a
participant must answer each question in order to proceed through the questionnaire. This is a
practice used to avoid missing data, and reduce item non-response rates, which are an
indicator of data quality (Sischka et al., 2022). Recent research in the area proposes that FA
can increase state reactance, i.e., a combination of anger and negative cognitions,
questionnaire dropout, and reduce answer length in open-ended questions (Sischka et al.,
2022). Given the impact that FA can have on data quality it was decided to not use this
formatting in the current study. Furthermore, it was decided it would be more ethical to
allow participants to not respond to questions they do not wish to answer. The three initial
questions around consent and confirming the participant was over 18 required a response, but

all other questions did not.

Rationale for Methodology

The decision to use mixed methods was made for a number of reasons. One of the

main reasons was for comprehensiveness. Given the complexities of the area being studied,
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and the relative lack of research in the population of interest, mixed methods afforded us a
lens to look at our research question in a more comprehensive way than any one method
alone. For example, it would allow for the interpretation of the potential benefits of the nature
video in terms of memory or the pleasantness of the visual scene, as participants would be
able to name this in the open-ended questions. Conversely, if there were aspects of the video
which participants found off-putting, or impacted on the restorative effect of the video, the

textual responses would aid us in interpreting why the video was not as effective as expected.

The current study utilised quantitative data collection in order to create reliable and
replicable results which can be measured and generalised. The quantitative results give an
insight, in a replicable manner, into the possible benefits of exposure to a virtual nature
intervention and other factors which influence this, which addresses the research questions. In
order to capture the experiences of the participants in viewing the nature or urban scene, and
to explore their relationship with nature in their day-to-day life, it was decided that a
qualitative approach would be best. The qualitative component of this study was included
such that the experience of participants with nature in general, and with the experimental
environment they saw, could be captured in their own words, and so give context to the
quantitative findings. It allows for a greater understanding of where the participants are
coming from in terms of their relationship with nature, and can elucidate aspects of the
intervention which were positive or negative for participants. The combination of quantitative
and qualitative analysis allows for a richer discussion of the findings, as they inform one

another.

Participants gave answers in the form of text during the completion of the survey. It
was decided to use conventional content analysis (CCA; Hsieh & Shannon, 2005) to analyse
the data. CCA was deemed as an appropriate choice as we were exploring a phenomenon

where the research on the phenomenon is limited. Furthermore, given the method of data
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collection for the qualitative findings, the responses were expected to be limited in length
which is still suitable for content analysis. In this way, when using CCA the researcher
utilises inductive logic, and avoids imposing any categorical system of data interpretation
(Hsieh & Shannon, 2005). It also offers the opportunity for researchers to give findings a
theoretical cohesion, which can in turn inform the direction of future research and

substantiate possible future findings (Fox et al., 2015).

Sampling and Recruitment

The sample for the study consisted of a community sample of the general adult
population i.e., adults aged 18 years old and older. This was a convenience sample, which
comes with issues around generalizability (Mullinix et al., 2015). Thus, a number of different
strands of recruitment were utilised to allow for as broad a representation of the population to

take part in the study. These strands targeted students and the adult population at large.

A number of recruitment techniques were used; a call for participants using the
university email system, use of social media to share information around the study and the
link to the study, and snowball sampling. Snowball sampling refers to the method of

sampling where those who have taken part in a study recommends it to another.

A priori power analysis was utilised to assess the number of participants needed in
order to meet sufficient power. Using a priori power analysis, carried out on G*Power
version 3.1 (Faul et al., 2009) for linear multiple regression, an estimate of a sample size of
107 is required to detect a moderate effect size *2=0.15 with a power level >.95 and an alpha
of 0.05. This would indicate 54 participants are needed in each condition. This was in line
with Tabachnick and Fidell’s (2013) formula of N > 50+8m, where m is number of

independent variables i.e., N > 50 +8(5) = N> 90.
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This resulted in a sample of 147 participants. In terms of power this exceeded the
required amount of participants as per the G*power analysis and the formula of Tabachnick

and Fidell (2013).

Data Collection

For a comprehensive look at the procedure of the study, please see Chapter Four.

Qualtrics

Data was collected via the online survey platform, Qualtrics. This platform was
chosen for a number of reasons. It is a reputable website which has been vetted for GDPR by
UCC, and UCC has a licence for this platform. Furthermore, the Qualtrics platform allows for
tests such as the Stroop test to be included without asking the participant to shift between
platforms, and allows for accurate measurement of reaction times, which was crucial in the
current study. Qualtrics also allows for branch logic, and randomisation was used to allocate
participants to either the nature scenes video condition or the urban scenes video condition.

Considering all of this, Qualtrics appeared to be a good fit for the current study.

Information on Scales Used

As can been seen in Chapter Four, a number of different scales were utilised. The
content of each scale can be seen as a part of Appendix J, the ethics application for the

research. The scales will now be discussed in more detail.

Highly Sensitive Person Scale (HSPS; Aron & Aron, 1997). This 27-item scale was
developed by Aron and Aron (1997) to identify people with the highly sensitive trait.
Research has consistently reported Cronbach’s alphas greater than .80, which would indicate
adequate levels of internal consistency and reliability (Aron & Aron, 2013). While the

original design showed a unidimensional SPS structure, later studies have suggested possible
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multidimensionality of the HSPS. For example, Smolewska et al. (2006) suggested a three
factor structure; aesthetic sensitivity (AES) — which is an aesthetic awareness of one’s setting,
low sensory threshold (LST) — which is unpleasant sensory excitation, and ease of excitation
(EOE) — which is a feeling of being overwhelmed by internal and external stimuli. This
structure has been replicated by others (Booth et al., 2015; Lionetti et al., 2018; Sobocko &
Zelenski, 2015). In a study from Lionetti et al. (2018), the scale was found to have a

Cronbach’s alpha of 0.89, i.e. high.

Depression, Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995).
The DASS-21 is a scale used to measure levels of depression, anxiety, and stress symptoms
in the general population, and has been used worldwide (Scholten et al., 2017). While it is
based on the tripartite model of psychopathology, the scale assumes that the three
components comprise a general distress construct, but also have their own distinct
characteristics (Zanon et al., 2021). In a recent study from Zanon et al., (2021), findings
suggested that in a number of countries, including Canada, Romania, Taiwan, and the United
States, that the DASS-21 would be useful as a score of general distress. In a recent Irish study
utilising the DASS-21, it found the depression scale (0.81) anxiety scale (0.89) had good
Cronbach’s alpha values, while the stress scale (0.78) was considered fair. In a study which
examined the total DASS-21 score, it was found to have a reliability of 0.93 in a non-clinical

sample (Henry & Crawford, 2005). Therefore, it was deemed suitable for this study.

Brief State Rumination Inventory (BSRI; Marchetti et al., 2018). The BSRI is a
an 8-item scale which utilizes a visual analogue scale (VAS) ranging from “completely
disagree” (i.e., 0) to “completely agree” (i.e., 100). Participants are presented with 8
statements regarding how they are experiencing repetitive negative thinking at the time of
answering the questions. For example, item 5 states “Right now, I am rehashing in my mind

recent things I’ve said or done”. The visual analogue scale was kept in the present study.
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Scores were calculated as a sum of the responses for all eight items. It was found to have a

Cronbach’s Alpha of 0.83 in a recent study from Mollaahmetoglu et al. (2021).

Positive and Negative Affect Scale (Watson et al., 1988). The PANAS is made up
of two ten item scales which presents participants with mood related adjective words
describing feelings or emotions, to which participants respond on a 5-point Likert scale of 1
(not at all) to 5 (very much). The scale can be used with different timeframes, with the
timeframe for the current study being right at the present moment. Given its brevity and good
psychometric properties, the scale has been used in many studies across the psychological
field (Wedderhoff et al., 2021). It assesses both Positive affect (PA), which is associated with
engaging in the environment with pleasure, and Negative Affect (NA), which reflects aspects
of general distress. Both scales were used in analysis in the current study. Cronbach’s
Alpha’s from Watson et al. (1988) were between 0.86 and 0.90 for the PA scale, and 0.84 to

0.87 for the NA scale.

The Stroop Test

The Stroop Test (Stroop, 1935) is a classic neuropsychological paradigm to study
controlled processing. In the classic Stroop Colour and Word Test (SCWT), a coloured word,
which itself refers to a colour (e.g., RED) is presented to the participant, and they are required
to ignore the word itself, which is a distractor, and respond to the colour of the ink, i.e., the
target. Thus, participants are performing a less automated task, naming ink colours, while
inhibiting interference from a more automated task, that is, reading the word (lvnik et al.,
1996; MacLeod & Dunbar, 1988). On the occasions where the word and the ink colour are
the same (e.g., RED printed in red), the trial is known as a congruent trial, and in those were
the word and the ink colour it is printed in are different (e.g., RED printed in green) it is

known as an incongruent trial. Responses have been found to usually be more accurate and
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have faster reaction times when the trial is congruent as opposed to incongruent. In the
literature, this is referred to as the Stroop effect, and is likely due to the processing conflict

between the target colour and the distractor word (Puccioni & Vallesi, 2012).

While it is widely used to measure ability in inhibiting cognitive interference,
literature also reports its application in measuring other cognitive functions such as attention,
processing speed, cognitive flexibility, and working memory (Jensen & Rohwer, 1966; Kane
& Engle, 2003). The Stroop test as it is now known is a selective attention task, and one of

cognitive control (Parris et al., 2021).

The Stroop task is considered the “gold standard” in attentional measures (MacLeod,
1992). It has been widely used in basic, applied, and clinical research (Matern et al., 2020).
While the original version of the task was carried out on paper card, in recent times and with
the advancing of technology, computerised versions of the Stroop task have become more
popular. Two key reasons why is that computerised versions of the Stroop task allow for
more accurate recording of reaction times, and that experimenter expectancy effects are
eliminated (Davidson & Wright, 2002). Furthermore, it allows for colour-naming speeds at
individual trial level, which would be extremely difficult in the classical administration.
However, to date there is no solid standardised computerised version of the Stroop task in

terms of materials included, administration, or scoring methods.

The Stroop task used in the current study was created using JavaScript, and was
largely based on the computerised Stroop task described by Puccioni and Vallesi (2012).
However, modifications were made to their task to account for differences in the what the
study was focusing on, as their study focused mainly on congruency effects. I will now

describe the composition of the Stroop task used in the current study.
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This was a classical Stroop task in which participants were required to identify the ink
colour of the word and ignore the word itself by pressing one out of four keys on their
keyboard. Keys were R for red ink, B for blue ink, Y for yellow ink, and G for green ink.
This is the same key pattern used in the PsyToolkit version of the Stroop task (Stoet, 2020).
Participants were shown an image with accompanying text explaining a helpful way to
position their hands in the Stroop task, so they could easily reach the Y, G, R, and B keys
which they would be using. While the original Stroop included a word-reading section, as it
would not be possible to assess this without voice recognition, it was decided to instead
include a screen including the four words to be used in the task in white on a black screen,
i.e., RED, BLUE, GREEN, and YELLOW, and as participants to respond whether they could
read the words using the Y key for yes and the N key for no. Should participants indicate they
could not read the word for whatever reason, they moved on to the next part of the Qualtrics

survey and did not complete the Stroop task.

For those who answered yes, they were brought onto a set of instructions and a
training phase to make sure they understood and were familiarised with the task. The task had
defined font sizes that were variable depending on the screen size the participant was
completing the task on. This was to reduce potential issues whereby statically sized text can
appear smaller on higher resolution screens, and bigger on lower resolution screens. The
words appeared in the middle of a black screen, in a size that is equivalent to a traditional
74pt at screen width of 1696px, in Arial font. The training phase included 16 trials with all
possible word-colour combinations, i.e., four congruent and 12 incongruent trials. Each
stimulus appeared in the centre of the screen for 500ms, followed by a white fixation cross
until the trial was answered or the response deadline of 30,000ms. On a response, feedback
about accuracy and speed appeared. If the response was correct and within 2,000 ms from

'79

trial onset, the feedback message was “Good!”. Whenever the response was incorrect, or
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correct but occurred later than 2,000 ms from stimulus onset, the feedback messages was
““Wrong’’ or “‘Correct, but try to be faster...”’, respectively. After an inter-trials interval
(IT1) of 500 ms the next stimulus appeared. The training phase was repeated if the participant
did not reach the proportion of 10 correct trials out of 16. On not reaching the proportion on
the second training phase participants were moved onto the next part of the Qualtrics survey

without completing the main task.

The test phase was divided into two blocks of 64 stimuli, arranged such that there
were sixteen repetitions per colour, and four repetitions per condition i.e., YELLOW in
yellow, in blue, in green, and in red, BLUE in yellow, in blue, etc. This resulted in sixteen
congruent conditions. While many tasks use a 50:50 ration of congruent to incongruent trials,
this is problematic as it introduces contingency learning confounds (Schmidt & Besner, 2008;
Schmidt & De Houwer, 2011). The presentation of trials was pseudo-randomised such that no
target colour would appear more than twice in a row consecutively to avoid consecutive trials
eliciting the same manual response more than twice in a row (Dresler et al., 2009). However,
given that a certain number of trials in each condition had to be included, it is possible that
some repetition occurred for a small number of participants at the end of a block. Given the
randomization procedure and the number of participants, the effect of the repetition is
negligible. No corrective feedback was given in the main task. For each trial the stimulus
appeared in the centre of the screen for 500ms, followed by a white fixation cross for
2,000ms whose offset marked the response deadline of 2,500ms. An extra blank screen
varying randomly and continuously between 250ms and 700ms was presented before the
onset of the next trial. However, a participant could answer at any time once the stimulus
appeared. After 64 trials there was a ten second comfort break for participants which was on
a timer. Following this, the remaining 64 trials were presented. For a timeline of a trial from

the main task, and examples of congruent and incongruent stimuli please see Figure 6.1.
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Figure 6.1

Example of Stroop Trial and Congruent and Incongruent Stimuli

< 500ms

< 2000ms
250-700ms
Next Trial
YELLOW 2~ Congruent
GREEN
RED Incongruent

BLUE

For the text included in the training and main task instructions, and the advice given

on hand placement please see Appendix I.
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Data captured in this process included the reaction time, and the answer chosen.

Videos of Nature and Urban Scenes

The videos included in the study consisted of a nature scene and an urban scene. In
line with the research in the area the videos had different aspects of greenspaces and
bluespaces included. The videos were filmed in urban and rural areas of the Southwest of
Ireland. All videos were filmed on similarly temperate days, with no rain and little to no
cloud cover, so as to prevent the weather introducing a potential bias in participants. The
duration for both videos was 6 minutes. Videos included the sounds present in the

environment at the time of recording. For still images from the videos see Figure 6.2.

Figure 6.2

Still Images from the Nature and Urban Videos

Nature Images
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Urban Images
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Data Analysis

Quantitative Analysis

Quantitative analysis was carried out using SPSS (V.28). For a full explanation of all
quantitative analysis used, please refer to Chapters Four and Seven, where this is discussed in

detail.

Qualitative Analysis

As noted above, CCA was used in analysing the qualitative data. This is also

discussed in more detail in Chapter Four.

Ethical Considerations

Ethical Approval

The study received ethical approval from the UCC Clinical Psychology Research
Ethics Committee. See Appendix J for the ethics application including amendments, and for

the letter and subsequent emails from the ethics committee confirming ethical approval.

Informed Consent

Participants were provided with a copy of the information sheet on clicking the
Quialtrics link to the survey. See Appendix K for the text of this. Participants gave their
consent by clicking “Yes” in response to questions asking if they had read and understood the

information sheet on the study, and giving their consent to take part.

Anonymity

Participants’ anonymity was assured by not collecting any identifying information,

and through not collecting IP Addresses through Qualtrics. While no identifying information
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was requested, should participants have provided this in their qualitative answers, this was

anonymised to disguise any information which could potentially identify participants.

Participant Wellbeing

While no harm was expected to come to participants in the course of completing this
study, email addresses for myself and my two supervisors were provided to participants at the
start of the study should they have any questions about taking part, or should they want to
make contact around any aspect of the study. At the end of the study, on the ending page
which debriefed participants, a link was provided to the nature scene video, to allow
participants to view this again if they were in the nature condition, or for the first time if they
were in the urban condition, if they so wished. This was included specially to provide those
who had experienced the control urban condition access to the nature scene video, as we

hypothesised this would provide participants with greater benefits than the urban scene video.

Quialitative Component: Validity and Quality Assurance

One of the noted weakness of CCA is the potential for the context of the phenomena
under investigation to be insufficiently captured, which can lead to important codes not being
captured in the analysis phase (Hsieh & Shannon, 2005). To mitigate such threats to validity,
Creswell (2013) recommends all qualitative research include at least two forms of
verification strategies in its methodology. In the present study, different strategies were used,
namely researcher reflexivity, maintaining a paper trail of analysis, and consultation with my
supervisor. In order to assure the quality of the analysis, one of my supervisors reviewed my
coding of answers from participants and categories. This was not completed with a view to
calculating inter-rater reliability, rather, to ensure my coding was credible and plausible to the

data collected.
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The importance of reflexivity in qualitative research has been to the forefront of the
literature in recent times. Reflexivity is generally understood to be an awareness of the
influence of the researcher on the people or topic being studied, while at the same time
recognising the impact of the research experience on the researcher (Gilgun, 2008).
Awareness of one’s own subjectivity develops through an internal process, but is supported
by external activities (Probst & Berenson, 2014). While some suggest that through reflexivity
one can “bracket” off their own subjectivity and in doing so eliminate or reduce their bias,
other usages would consider it a means of exposing false claims of objectivity (Lynch, 2000).
In the current research, subjectivity was considered as per Bradbury-Jones (2007), that is,
akin to a “garment that cannot be removed and is always present in both our research and
non-research life” (p.292). I have provided below a reflexivity statement as a way of being
transparent about my own relationship to the research, and my own personal experiences,

values, and traits that are relevant to the research conducted.
Reflexivity Statement

I conducted this research as a twenty-eight-year-old, Irish, white, female, trainee
clinical psychologist. | have been many years in education and have an Honours Bachelor of
Arts Degree and a Masters Degree in Applied Psychology. I am from a rural community and
have had exposure to nature throughout my life. Many of my relatives come from farming
backgrounds, so I have an understanding of the importance of nature in providing work, food,
and other benefits. I have found the benefits of engaging in nature in my own life and would

have a preference for spending time in nature as opposed to city or urban environments.
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Chapter Seven: Extended Data Analysis
In order to further explore the data presented in Chapter Four, this chapter will present

more information around the data, data analysis methods, and decisions around same.

Sample Characteristics

150 participants completed the full study. However, 3 participants were removed from
the dataset as they had not been exposed to the intervention video due to internet connectivity
and internet browser issues. Thus, the sample consisted of 147 participants, with 70 (48%)
participants viewing the nature intervention video, and 77 (52%) viewing the urban
intervention video. For demographic information about the remaining sample, please see

Table 4.1 in Appendix H.

As can be seen in Table 4.1, the majority of participants were Irish, and the majority
of participants were resident in Ireland at the time of the study. The sex composition of the
participants was quite balanced, with one participant noting their preference for not giving
this information. The age range of participants was quite wide, with participants aged
between 20 and 80 years of age. The majority of participants had college experience at some
level. A large minority of the participants were living in a rural area at time of study

completion.

Missing Data

There was some missing data in the present study. The percentage of missing items by
scales which had missing data was as follows; HSP Scale (0.5%), DASS-21 (0.13%),
PANAS T1 (0.2%), BSRI T1 (13.95%), PANAS T2 (0.24%), and BSRI T2 (16.1%). As
noted by Dong and Peng (2013), the impact of missing data on quantitative research can be

serious and must be properly handled.
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In order to assess whether data was missing completely at random (MCAR), Little’s
MCAR test (Little, 1988) was utilised. Findings for all scales were non-significant, indicating

data was MCAR, apart from the BSRI T1 which was significant, X? (110) = 136.94, p = .042.

Separate variance t-tests were thus run on the BSRI T1 data in order to assess if the
data was systematically related to other variables, and would thus be missing not at random
(MNAR). Results showed that missingness on BSRI T1 was not systematically related to
other variables, thus missing at random (MAR) can be inferred. It is interesting that there
were different patterns in terms of missingness between the BSRI T1 results and BSRI T2
results. This would indicate that some who did not answer at T1 did at T2, and vice versa.
However, tests such as Little’s MCAR and utilising separate variance t-tests have been
criticised by some, and they cannot be interpreted as providing definitive evidence of the data
missingness mechanism, and can only guide our decision making process in handling missing

data (Dong & Peng, 2013; Schafer & Graham, 2002).

It was decided to utilise Expectation-Maximisation (EM) to handle the missing data.
EM is a principled, maximum likelihood based missing data method (Dong and Peng, 2013).
It is considered to be unbiased and efficient when data is MAR, as it is in the present study
(Graham, 2003), it is also considered to be stable (Couvreur, 1997). Data was imputed at a
subscale level for the DASS and PANAS, and at the scale level for the HSP scale and the
BSRI. This was done to improve the quality of the imputations. This was not used for the
Stroop Experimental data, and analysis was run pairwise to ensure those who did not
complete the Stroop Task were still included in other tests. Data for 9 participants’ Stroop
tasks was also removed following initial screening, for a number of reasons; participants who
were colourblind, participants who noted considerable environmental distractions during
testing, and participants whose scores were more than 3 SDs away from the mean. This was

done to ensure greater integrity of the Stroop results. This resulted in a total of 147
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participants for most analysis, and 128 for analysis using the Stroop. This compares with

totals ranging between 87 and 123 when using complete case analysis.

Two further data sets were also created, and the main analyses run on these. One in
which data was deleted listwise, and another in which individual mean imputation was
utilised. In the data set where mean imputation was used, given the larger percentage of
missing data in the BSRI, mean imputation was utilised in cases where participants had at
least 75% of the scale data, in line with guidance from Wu et al. (2021). These results are

presented in Appendix L and will be discussed further later in the chapter.

The analysis described in this chapter, and in Chapter Four, refer to data using the EM

missing data method on a final sample of 147 participants.

Scale Descriptions

The Cronbach’s alpha, mean and standard deviation of each scale are illustrated in

Table 7.1.
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Table 7.1

Reliability, Mean, and Standard Deviation for scales

Scale Cronbach's o M SD
HSP Scale 0.90 98.04 23.18
DASS-21 (Total) 0.92 10.11* 9.44*
DASS-21 (Anxiety) 0.81 2.23* 3.06*
DASS-21 (Stress) 0.86 5.07* 4.28*
DASS-21 (Depression) 0.83 2.81* 3.40*
Negative Affect Items 0.80 8.92 4.15
PANAS T1 Positive Affect 0.91 31.04 8.47
PANAS T1 Negative Affect 0.89 13.06 4.74
PANAS T2 Positive Affect 0.95 28.68 10.23
PANAS T2 Negative Affect 0.86 11.91 3.69
BSRI T1 0.90 204.53 179.02
BSRI T2 0.91 141.88 147.92

Note. * This is for the 21-item version, Mean (SD) when multiplied by two as follows; DASS Total =
20.21 (18.88), DASS Anxiety = 4.45 (6.13), DASS Stress = 10.14 (8.55), DASS Depression = 5.62
(6.79).

As can be seen in Table 7.1, it is clear that the scales had satisfactory internal
consistency scores, with all being over the generally recommended cut off of a Cronbach’s
alpha of 0.7 (Nunnally, 1978). Furthermore, the results lie within the acceptable range
without being too high, as noted by Hair et al. (2019), where Cronbach’s alphas over .95

indicate there are items in the scale which are redundant.

Sensory Processing Sensitivity (SPS)

Comparing to Norms

In order to compare levels of SPS in the current sample to normed samples, mean
effect size calculation was used. The mean total and standard deviation in the present study
were compared to the mean total and standard deviation from Smith et al. (2019), who

aggregated the scores for the HSP scale from 13 studies across 11 articles, resulting in a
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sample of 2,451. Hedges’ g was utilised due to the differences in number of participants

between the studies, which is taken into account in the Hedges’ g formula, but not Cohen’s d.

When comparing the mean of the total HSP scale score for participants, and
associated standard deviation, from Smith et al (2019) (M = 105.57, SD = 20.84) to that of the
current sample, Hedges’ g = 0.36. Considering the effect size guidance from Cohen (1992),
this would fall in between a small (0.20) and medium (.50) effect size, though is closer to
small. This demonstrates that the current sample show a small difference compared to this

normed sample, with the current sample having lower levels of SPS.

Differences in SPS by Age and Sex in the Current Sample

In the table of correlations below, it is clear that age and sex appear to have a

relationship to level of SPS.

Table 7.2

Spearman’s Correlations Between Participant Characteristics and HSP Score

Variable 1. 2. 3.
1. Sex -

2. Age -.23** -

3. HSP Score 31 - 27** -

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

To assess whether there were significant differences between the age-groups in levels of SPS,
a one-way ANOVA was used. As Levene’s test was found to be significant (F = 2.88, p =
.017), homogeneity of variances cannot be assumed. Considering the outcomes of the Welch
Test - F(5, 56.60) = 3.60, p = .007 - and the Brown-Forsythe test — F(5, 109.25) = 2.80, p =
.020 - there would appear to be a significant effect of age group on HSP scale scores. The

effect size, omega squared = .06, which would meet the criteria for a medium effect size as
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proposed by Kirk (1996) i.e., .06. Post-Hoc analysis using Tukey’s HSD indicated that HSP
scores were higher in the youngest age group compared to the oldest age group (p = .049),
with an effect size of Cohen’s d =.90 i.e., a large effect size (Cohen, 1988). There were no

other significant findings. See Figure 7.1 below for a graph of this data.

Figure 7.1

Simple Mean Bar Chart of HSP Total Score by Age Group
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This is in line with a recent study from Ueno et al. (2019), which showed a negative

correlation between SPS and age.

Considering differences in sex in levels of SPS, an independent t-test was utilised to
compare HSP scores in men and women. As only one participant noted they would prefer not
to state their sex and considering the small sample size, they were excluded from the

following analysis.

As Levene’s test was significant (F = 4.26, p = .041), homogeneity of variance could
not be assumed. The results of the t-test (equal variances not assumed) were found to be
significant, t(143.39) = -4.09, p<.001, with the mean score for females (M = 105.02, SD =

24.05), being significantly higher than that of males (M = 90.25, SD = 19.61), with an effect
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size of Cohen’s d = .67, i.e., a medium effect size (Cohen, 1988). This is in line with other

studies in the area (e.g., Aron & Aron, 1997; Benham, 2006).

Comparing Sensitivity Groups

Considering whether there were significant differences in the outcome measures
depending on one’s level of SPS, a number of statistical tests were completed. Participants
were divided into groups based on the findings of Lionetti et al. (2018) that 29% of the
population fall into a low sensitivity group, 40% into a medium sensitivity group, and 31%
into a high sensitivity group. Participants were ranked according to their mean HSP score,
and percentile cut-offs found from which participants could be placed into the appropriate
grouping for their score. The following analyses should be interpreted with caution, as the
mean HSP score for the current sample is lower than that of Lionetti et al. (2018). Therefore,
for example, an individual classified as highly sensitive in the current study may only be
considered to have medium levels of sensitivity in Lionetti et al. (2018). This is a limitation
in terms of drawing conclusions across studies when the groupings are utilised. However it is
important to note that when the scale is used as a continuous variable the associations are

established based on increasing score in the scale not on a cut-off score itself.

The number of participants in each group, and the means and standard deviations of

the HSP scale score for the three groups were as follows:
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Table 7.3
Table of Participant numbers, Percentages of Participants, Mean HSP Total score and

Standard Deviation for Different SPS Groupings

Number in % Total Mean SD
group Participants
Low Sensitivity 42 28.57% 71.22 9.89
Medium Sensitivity 59 40.14% 96.03 7.20
High Sensitivity 46 31.30% 125.11 12.73

As can be seen in Table 7.3, the percentage in each group is close to aligning to that
of Lionetti et al. (2018), however due to the number of participants exactly matching was not

possible.

A series of Kruskal-Wallis Tests were completed to assess whether there were
differences between the three sensitivity groups at T1, i.e., at baseline. The results are
presented in Table 7.4. Effect sizes are considered using the benchmarks provided by Cohen

(1988).
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Table 7.4
Kruskal-Wallis Tests Comparing Dependent Variables at Baseline Across Sensitivity Groups
Variable Group N Mean Rank Kruskal-Wallis H p Eta Squared
PANAS PAT1 Low Sensitivity 42 83.44
Medium Sensitivity 59 81.86 12.96 .002 0.08
High Sensitivity 46 55.30 i.e., medium
PANAS NA T1 Low Sensitivity 42 60.96
Medium Sensitivity 59 72.24 9.83 .007 0.05
High Sensitivity 46 88.16 i.e., small
BSRIT1 Low Sensitivity 42 56.89
Medium Sensitivity 59 71.33 16.22 <.001 0.10
High Sensitivity 46 93.04 i.e., medium
Stroop RT Difference T1 Low Sensitivity 37 65.14
Medium Sensitivity 50 65.40 0.12 .940 N/A
High Sensitivity 41 62.83
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The Kruskal-Wallis tests suggest there were significant differences between the
groups at T1. Further post-hoc analysis using pairwise comparisons and the Bonferroni
adjustment showed that in the PANAS PA scale, those in the high sensitivity group (Mean =
27.25, SD = 8.62) had significantly different scores than those in the medium sensitivity
(Mean = 32.73, SD = 7.86) (p =.005) and low sensitivity (Mean = 32.81, SD =7.93) (p =
.006) groups. Considering the PANAS NA scale, those in the high sensitivity group (Mean =
14.39, SD = 5.71) had significantly different scores than those in the low sensitivity group
(Mean = 11.65, SD = 3.03) (p = .006). In the BSRI scale, those in the high sensitivity group
(Mean = 283.65, SD = 191.53) had significantly different scores to those in the low

sensitivity group (Mean = 139.34, SD = 153.76) (p < .001).

Impact of Intervention by Sensitivity Group

A series of Wilcoxon-Signed Rank tests were completed to assess differences
between T1 and T2 outcomes, by level of SPS independently from the type of video. The
analysis was completed using the Bonferroni adjustment, meaning an p value level of less
than .0125 must be reached for significance rather than .05 for the tests. The effect sizes
reported are those calculated using the formula provided by Pallant (2007) for r, and have a

criteria of .1 is small, .3 is medium, and .5 is a large effect size, as per Cohen (1988).

The results of this showed that for the low sensitivity group, there was a statistically
significant change in the PANAS Positive Affect (PA) Scale (Z ==2.56, p =.010, r = 0.28
i.e., medium effect size) and the BSRI score (Z =-2.93, p =.003, r = 0.32 i.e., medium effect
size) following the intervention video. There appeared to be a decrease in the PANAS PA
scale score (T1 Mean = 32.81, T2 Mean = 30.59), and a decrease in the BSRI scale score (T1

Mean = 139.34, T2 Mean = 105.53). There was no statistically significant difference for the
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PANAS Negative Affect (NA) Scale (Z =-0.06, p = .955) and for the Stroop RT Difference

(Z =-0.08, p =.934).

For the medium sensitivity group there was a statistically significant change in the
PANAS PA Scale (Z =-3.16, p =.002, r = 0.29 i.e., medium effect size), the PANAS NA
Scale (Z=-4.27 ,p <.001, r =.39 i.e., medium effect size), and the BSRI Score (Z=-3.99, p
<.001, r =0.37 i.e., medium effect size). There was a decrease in the PANAS PA Scale (T1
Mean = 32.73, T2 Mean = 30.50) and the PANAS NA Scale (T1 Mean = 13.02, T2 Mean =
11.36), as well as the BSRI score (T1 Mean = 189.25, T2 Mean = 140.93). There was no

statistically significant change in the Stroop RT Difference (Z = -1.48, p = .138).

In the high sensitivity group, there as a statistically significant change in the BSRI
score (Z =-5.04, p<.001, r = .53 i.e., a large effect size). There was a decrease in the mean
following the intervention video (T1 Mean = 283.65, T2 Mean = 176.27). There was no
statistically significant change in the PANAS PA Scale (Z = -2.33, p =.020), the PANAS NA

Scale (Z ==2.08, p =.037) or the Stroop RT Difference (Z =-0.91, p =.361).

For a visual representation of the above, please see Figure 7.2 through Figure 7.5
below. Figures which represent significant results have an asterisk (i.e., *) above the T1 — T2

dyad.



Figure 7.2

Clustered Bar Graphs of Differences in Means of PANAS PA Scale at T1 and T2 by

Sensitivity group

Mean PANAS PA Scale Score

Figure 7.3

Clustered Bar Graphs of Differences in Means of PANAS NA Scale at T1 and T2 by

Sensitivity group
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Figure 7.4

Clustered Bar Graphs of Differences in Means of BSRI Scale at T1 and T2 by Sensitivity

group
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Figure 7.5

Clustered Bar Graphs of Differences in Means of Stroop RT Difference at T1 and T2 by

Sensitivity group
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Levels of Distress in the Sample

Distress Caseness

Considering the levels of distress as measured by the DASS-21 in the current sample
cut off scores were considered. The DASS has a cut off of greater than or equal to 60 when
considering the total score (Beaufort et al., 2017; Lovibond & Lovibond, 1995). Using this
cut off, 6 participants (4.1%) reached this cut off. Considering caseness by each subscale, the

results are presented in Table 7.5 below.

Table 7.5

DASS Caseness by Number of Participants and Percentage of Total Sample

DASS Depression DASS Anxiety DASS Stress
Normal 112 (76.19%) 112 (76.19%) 112 (76.19%)
Mild 13 (8.84%) 9 (6.12%) 7 (4.76%)
Moderate 14 (9.52%) 14 (9.52%) 19 (12.93%)
Severe 7 (4.76%) 6 (4.08%) 8 (5.44%)
Extremely Severe 1 (0.68%) 6 (4.08%) 1 (0.68%)

Note. Number of participants presented with percentage of total participants in brackets

As Table 7.5 shows, the majority of participants fell within the normal range for

Depression, Anxiety, and Stress.

Comparison to Norms

Considering the DASS-21 scores doubled, the mean and standard deviations were
higher than UK norms for a non-clinical population reported by Henry and Crawford (2005)
for all scales except the DASS Depression scale which was lower. Comparing these

populations using Hedge’s g, the following was found;
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Table 7.6
Comparison of DASS-21 Doubled scores to Norms
Hedge’s g

DASS-21 doubled
Depression 0.01
Anxiety 0.12
Stress 0.08
Total 0.07

As can be seen in Table 7.6, values for all effect size differences are smaller than the
criteria set by Cohen (1992) for a small effect size i.e. 0.20. This would indicate that the
means were comparable in the current sample and the UK normed sample. Hedges’ g was
utilised due to the differences in participant numbers between the studies, which is taken into

account in the Hedges’ g formula, but not Cohen’s d.

Stroop Analysis

While the Stroop RT Difference was utilised in the current study as the dependent
variable, it was decided to also analyse differences between the number of correctly answered

trials.

Differences between the number of correctly answered trials between T1 and T2 by
intervention group were assessed using Wilcoxon Signed Ranks tests. The results of this
showed that for those who viewed the urban intervention video, there was a statistically
significant change in the number of correctly answered Stroop trials (Z =-2.71, p =.007, r =
0.22 i.e., small effect size). There was an increase in the number answered correctly (T1
Mean = 119.74, T2 Mean = 122.45). Similarly, for those who viewed the nature intervention
video, there was a statistically significant change in the number of correctly answered Stroop
trials (Z =-2.73, p = .006, r = 0.24 i.e., small effect size). There was an increase in the
number answered correctly (T1 Mean = 119.54, T2 Mean = 120.78). It is possible that

participants traded off speed for accuracy, however, given the lack of difference between
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Stroop RT differences at T1 and T2 as noted previously in the chapter would indicate that this

was likely not the case here.
Multiple Regressions
Delta Values

Delta values were utilised in the present study and represent the difference between
the outcome variables at T1 and T2. In the present study, Delta was calculated by subtracting

the T1 score from the T2 score.
Centering of Predictors in Interactions

As both HSP Scale score and intervention type were going to be utilised in the
Multiple Regression analysis, mean centering was utilised as a way of aiding the likely
multicollinearity this would cause. As noted by lacobucci et al. (2017), mean centering
predictors when the interaction of said predictors are also included in analysis can clarify the
regression coefficients, while allowing the overall model fit of R? to remain undisturbed. As
the intervention type had only 2 levels, this was not centered, however the HSP Total score

was centered prior to computing the product term as suggested by (lacobucci et al., 2016).
Regression Analyses

The results of the correlations between variables and main regression analyses can be

seen in Chapter Four.

Bias corrected and accelerated bootstrapping (BCA) was utilised in cases where data
did not meet the assumptions for Multiple Regression as the residuals were not normally
distributed. The current study utilised 2000 random re-samples. This is a computationally

intensive methodology which corrects for bias associated with non-normal predictor and
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dependent variable residual distributions, and generates more accurate confidence limits and

p-values (Chernick, 2007; DiCiccio & Efron, 1996).

Pairwise deletion was utilised for the EM data regressions and the Mean Imputed data
regressions as per Pallant (2007), and listwise deletion was utilised in the complete case
analysis. Comparing the results of the Multiple Regressions using the EM data, complete case

analysis, and Mean Imputation, there are some differences in the outcomes.

Comparing the EM data and the complete case analysis, while there are no significant
differences in the regression relating to BSRI delta, in the regression for PANAS PA delta,
the interaction between HSP centered and the intervention environment is no longer a
significant predictor in the complete case analysis, and in the regression for PANAS NA
delta, the question on resemblance and memories is no longer a significant predictor in the
complete case analysis. Furthermore, the model is significant for predicting the Stroop RT
Difference delta in the complete case analysis. Given the nature of the missing data, there are
fewer participants in the complete case analysis compared to the EM data, meaning reduced
power. Complete case analysis also results in bias compared to using other imputation
techniques such as EM (Newman, 2014). Thus, in the current study, the results from the EM

data are utilised.

Comparing results from the EM data to that of the Mean Imputed data, the results are

identical in terms of significance.
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Chapter Eight: General Discussion and Conclusions

Summary of Findings

The overall aim of this thesis was to explore the impact of the temperament trait of
Sensory Processing Sensitivity (SPS) in different environments in the area of psychological
wellbeing and cognition. The systematic scoping review in Chapter Two aimed to examine
the breadth of the literature available at present in the area. Sixty-three studies were

synthesised using thematic analysis and qualitative means.

This review found that studies were mainly carried out in Western, Educated,
Industrialised, Rich, and Democratic (WEIRD) countries and covered a wide range of
theoretical backgrounds. The thematic analysis resulted in the formation of three themes; 1)
Studied environments, 2) Outcomes for SPS in environments, and 3) Different aspects of

sensitivity and SPS.

The studied environments were diverse, including the parenting environment, the
work environment, the school environment, some sensory environments, and some
intervention environments. While the areas covered were diverse, the research in the area
appears to be sparse in certain environments. SPS was found to confer both benefits in some
environments and risks in others, speaking to the complex nature of the trait. The third theme,
the different ways in which SPS is characterised, was an interesting finding. The links
between SPS and Environmental Sensitivity (ES) research appears to be well established in
some papers, while not present in others. Furthermore, the view of SPS as a unitary, or multi-

faceted, trait would appear to be viewed differently by researchers across the literature.

Considering the dates of the published studies, it is clear that this is a burgeoning area

of research in recent years. In light of the scope of the literature in the review, SPS would
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appear to be a trait which has wide-reaching implications in a variety of areas in both the

world of psychology and beyond.

The major research project aimed to explore the impact of a virtual nature
intervention on both cognition and affect, looking at the contribution of varying levels of SPS
in the outcomes. Other possible contributors were also included, such as level of distress and
whether the area in the video resembled a place of which the participant had good or bad
memories. This work was supported by a qualitative component, which explored the
participants’ experiences of the intervention they received and their experience of nature in

their day-to-day lives to add context to the quantitative results.

An online experiment was carried out, with participants randomised to either the
virtual nature video condition or an active control virtual urban video condition. Overall,
there was a significant reduction in rumination following both the virtual urban video
condition and the virtual nature condition groups. Those in the virtual nature condition also
showed a significant decrease in negative affect, while those in the virtual urban condition
showed a significant decrease in positive affect. SPS was found to be predictive of changes in
negative affect, such that as SPS increased negative affect increased, which was not expected.
SPS was found to interact with the intervention area in predicting positive affect, such that
participants in the virtual nature video condition benefitted more in terms of changes in
positive affect and showed less improvement in positive affect in the virtual urban video

condition than those with lower levels of SPS.

Considering the extended data analysis presented in Chapter Seven, the total HSP
scale scores were different than those from a normed sample, with a small to medium effect
size. Participants in the current study had lower levels of SPS than those in the normed

sample. One possible reason for this is the age of the participants in the current sample.
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Facets of SPS, namely ease of excitation and low sensory threshold, have been shown to
reduce with age, and in the current sample there was a significant difference in levels of SPS
between the youngest and oldest age groups. It is possible that in the current sample, as they
were leaning to older age, had lower levels of SPS due to this phenomenon. There was also a
significant difference found between the sexes, with females showing higher levels of SPS

than males.

Upon examining the differences between the three sensitivity groups — low, medium,
and high — it was found that there were significant differences between the three groups in
terms of positive affect, negative affect, and rumination, but not Stroop score. This was such
that those in the high SPS group had higher levels of negative affect and rumination, and
lower scores in positive affect. Differences between the groups were also found in terms of
how the interventions impacted on their scores, independently of which video they watched.
Here it was found that those in the high SPS group had a significant decrease in their levels of
rumination, but not in the other outcome areas. Considering the previously discussed
interaction effect, this may be as a result of the interplay between the intervention type and

level of SPS when considering positive affect.

The number of correctly answered items in the Stroop was also analysed, with
participants showing an increase in the number answered correctly in both the urban
intervention and nature intervention groups. It is possible that this result is down to practice
effects, with participants having become familiar with the task at T1 and so being better able
to answer correctly at T2. Considering the lack of significant change in reaction times, this

would suggest that there was not a speed-accuracy trade off occurring.

When the results of the multiple regression using the EM data and the complete case

analysis are compared, there are some differences. The model for the Stroop RT Difference
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Delta is significant when considering the complete case analysis, and the question around
memories is a significant predictor. Furthermore, the interaction between HSP score and the
intervention is not significant. The numbers of participants included in analysis are lower in
the complete case analysis, as would be expected, and so the power behind the statistical tests
is lower. As complete case analysis can introduce significant bias (Dong & Peng, 2013), it
was decided to present the results of the EM data. However, through showing the difference
between the three datasets, it demonstrates that one’s choices in terms of statistical analysis

can impact on one’s findings.

The results of the qualitative analysis found participants felt that there was an impact
of the intervention on their affect for many, with some feeling it induced positive emotions
and relaxation, while others found more negative emotions arose. Others noted it had no
impact on their mood. The videos also appeared to impact somewhat on the cognitions of
participants, with some relating it sparked memories in participants of familiar places and
times spent in areas such as those they viewed. The videos themselves seemed to have an
impact in that the auditory experience and visual experience was commented on by
participants. Surprisingly, some participants related that as they were aware that this was a
psychological study, they thought they would be asked questions on what they saw, and so
focused on the details and trying to remember these. Participants’ experience of nature in
their day-to-day lives varied, with some having daily contact and others less. The relationship
between participants and nature was clear in terms of what nature offered with regards

restoration and activities.

The results from the qualitative analysis were helpful in interpreting the results of the
quantitative analysis. For example, the findings that many participants had positive
associations with the urban scene presented and recalled memories of activities and leisure

time gave support to the Conditioned Restoration Theory (CRT). Without this information, it
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would not have been possible to know that the urban environment presented had these
positive associations which likely impacted on the quantitative results. Furthermore, the
information on the participants’ relationship with nature in their day-to-day life, in terms of
the activities they complete and the benefits which they feel they receive, speaks to the
biophilia hypothesis, as well as CRT. The nature intervention participants spoke to the audio
and visual aspects of nature which impacted upon them and brought them calm. The
comments on the views were in line with what would be expected from the Attention
Restoration Theory. Some participants’ experiences were different than others, for example
few found the nature intervention induced more of a negative mood and caused frustration.
This speaks to the individual differences which could not be captured in the quantitative

analysis.
Limitations

There are several limitations of this thesis, which will be explored here. The
systematic scoping review in Chapter Two aimed to examine the scope of the literature
available at present, however, some papers which could possibly have been relevant were not
available, even after attempting to follow up with the authors. Furthermore, by the nature of
the publication of research, in the time that has passed since the review has come out it is
likely there are more relevant pieces of research which are not included. While this is an issue
which cannot be helped in the creation of scoping reviews, it is pertinent in that they have a
limited amount of time in which they are relevant, though can still be of use in gaining a

greater understanding of the literature.

The major research project also had several limitations. Given the online nature of the
study, participants were not administered the intervention in a standardised environment

which could have possibly impacted on the results. There is also a possibility that order
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effects impacted on the results, as participants are exposed to negative wording in some of the
scales which could have an impact on affect and possibly their executive functioning as a
result. Future research might consider randomising the order of administration of the scales
and tasks to overcome this and assess if there are indeed order effects here. The wide age
range of participants is also a limitation, as it covers a span of 60 years. While it is positive
that participants of many ages were able to take part, it impacts on the generalisability of the
results as there is a lack of homogeneity between the participants in terms of age. Given the
answers from some participants in the qualitative aspect of the study, it is a limitation in one
sense that we could not go back and elucidate some of their experiences and explore them
further, however, it does point to a possible future avenue for research and raise the question
about the impact of the intervention environment itself when participants are aware they are
taking part in a psychological study. The priming of doing a psychological study can itself

impact on the experience and expectations of participants.

Contribution of the Research

The systematic scoping review makes an original contribution to the existing
literature around SPS, as it is the first to synthesise studies around the impact of different
environments on the psychological wellbeing of those with higher levels of SPS, which
should make the findings of the primary research included in the review more accessible to
clinicians and policy makers. The use of thematic analysis allowed for the generation of
themes which captured aspects of all the studies as a whole, rather than at an individual level.
The review highlighted the heterogeneity of the results, the fact that most research was
carried out in WEIRD countries, and the growth in research in the area in recent years. It also
highlighted the need for more research in non-WEIRD countries, and in the physical world’s

impact on those with higher levels of SPS, particularly nature.
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The review also has some clinical implications. It highlighted the impact of the
parenting environment on those with higher levels of SPS, and how this can impact on mental
health in later life. Good quality parenting would appear to be important for those with higher
levels of SPS. This is pertinent for psychologists working with family systems, as if a child
would appear to have higher levels of SPS it may influence the type of parenting strategies
which they would suggest to the parents. It could also be important in terms of formulation
with adult clients, as parenting could be a predisposing factor in terms of their mental health
difficulties. Furthermore, it highlighted that the work environment can impact on the
psychological wellbeing of those higher in SPS. Findings in this area could impact on
strategies clinicians suggest for clients in the work environment and how to manage such

difficulties.

Indeed, in general the findings suggest that SPS is an aspect of one’s temperament
which should be considered in the formulation process, as it can act as a predisposing factor
in mental health difficulties, but also as a perpetuating factor. This is important in terms of
finding the right intervention for the client. It would also be helpful in generating insight into
why they might experience the world differently to others they know, and thus have a

normalising effect for the client on learning they are not alone in their sensitivity.

The major research project also makes an original contribution to the literature, as it is
the first to examine the impact of a virtual nature intervention on the affect and cognition of
those with varying levels of SPS while measuring this trait. A strength of this study in terms
of what it adds to the extant literature is the fact that it incorporates a qualitative analysis
element which adds context to the quantitative findings, allowing for greater understanding of

the participants’ experience of the intervention and of nature in their day-to-day lives.
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This study highlighted the impact which a short video intervention can have on
positive affect and rumination. Specifically, it highlights that in as little as six minutes,
watching a video of nature scenes can result in significant decreases in negative affect and
rumination. This has clinical implications in terms of virtual nature-based interventions.
Virtual nature has portability and accessibility which is not possible with real nature. Using
mobile phones, tablets, or laptops, one can view and listen to nature videos and experience
these benefits, even if one is in an urban environment with no nature access. This has
implications for those who are unable to leave environments, such as those in hospital, in
nursing homes, in prisons, and those with disabilities which prevent them from accessing
nature. Furthermore, those who are geographically restricted but show a biophilia for a
distant nature setting, for example those in landlocked areas who have an affinity for the sea,

can experience some of these benefits from where they are based.

It also highlighted the role of SPS in this relationship between the virtual environment
and psychological wellbeing and cognition. The knowledge that those with higher levels of
SPS are likely to benefit more in terms of positive affect is important when clinicians are
considering which intervention may aid improvements in certain clients. This speaks to a

person-intervention fit, which is important in clinical practice.

Conclusion

The aim of this thesis was to explore the impact of the temperament trait of SPS and
different environments on psychological wellbeing and cognition. A systematic scoping
review and an original, empirical research project have added to the existing literature on SPS
and its relationship with different environments. The findings of these works also have
clinical implications for policy makers and clinicians working with individuals that are high

in SPS.
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in the paper can be found. Where applicable, this should include the hyperlink, DOI
or other persistent identifier associated with the data set(s). Templates are also
available to support authors.

7. Data deposition. If you choose to share or make the data underlying the study open,
please deposit your data in a recognized data repository prior to or at the time of
submission. You will be asked to provide the DOI, pre-reserved DOI, or other
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Appendix B
Author Guidelines for Current Psychology
Instructions for Authors
Article Types

Regular Article: This article type is limited to a maximum of 10,000 words, not including
references, tables, and figures. There should be a maximum of 3-4 figures, 3-4 tables, and 40-
45 references. The abstract should be between 150 and 250 words, and the manuscript should
include 4-6 keywords.

Brief Report: This article type is limited to 1,000 words. The abstract should be no longer
than 150 words. There should be a maximum of two figures or tables and 20 references.

Back to top
Editorial procedure
Double-blind peer review

This journal follows a double-blind reviewing procedure. This means that the author will
remain anonymous to the reviewers throughout peer review. It is the responsibility of the
author to anonymize the manuscript and any associated materials.

o Author names, affiliations and any other potentially identifying information should be
removed from the manuscript text and any accompanying files (such as figures of
supplementary material);

o A separate Title Page should be submitted, containing title, author names, affiliations,
and the contact information of the corresponding author. Any acknowledgements,
disclosures, or funding information should also be included on this page;

« Authors should avoid citing their own work in a way that could reveal their identity.
Back to top
Manuscript Submission
Manuscript Submission

Submission of a manuscript implies: that the work described has not been published before;
that it is not under consideration for publication anywhere else; that its publication has been
approved by all co-authors, if any, as well as by the responsible authorities — tacitly or
explicitly — at the institute where the work has been carried out. The publisher will not be
held legally responsible should there be any claims for compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already been published
elsewhere are required to obtain permission from the copyright owner(s) for both the print
and online format and to include evidence that such permission has been granted when
submitting their papers. Any material received without such evidence will be assumed to
originate from the authors.
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Online Submission

Please follow the hyperlink “Submit manuscript” and upload all of your manuscript files
following the instructions given on the screen.

Source Files

Please ensure you provide all relevant editable source files at every submission and revision.
Failing to submit a complete set of editable source files will result in your article not being
considered for review. For your manuscript text please always submit in common word
processing formats such as .docx or LaTeX.

Back to top

Title Page

Title Page

Please make sure your title page contains the following information.

Title

The title should be concise and informative.

Author information
e The name(s) of the author(s)
« The affiliation(s) of the author(s), i.e. institution, (department), city, (state), country
e Aclear indication and an active e-mail address of the corresponding author
o If available, the 16-digit ORCID of the author(s)

If address information is provided with the affiliation(s) it will also be published.

For authors that are (temporarily) unaffiliated we will only capture their city and country of
residence, not their e-mail address unless specifically requested.

Abstract

Please provide an abstract of 150 to 250 words. The abstract should not contain any
undefined abbreviations or unspecified references.

For life science journals only (when applicable)
o Trial registration number and date of registration for prospectively registered trials

o Trial registration number and date of registration, followed by “retrospectively
registered”, for retrospectively registered trials

Keywords
Please provide 4 to 6 keywords which can be used for indexing purposes.

Statements and Declarations
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The following statements should be included under the heading "Statements and
Declarations" for inclusion in the published paper. Please note that submissions that do not
include relevant declarations will be returned as incomplete.

o Competing Interests: Authors are required to disclose financial or non-financial
interests that are directly or indirectly related to the work submitted for publication.
Please refer to “Competing Interests and Funding” below for more information on
how to complete this section.

Please see the relevant sections in the submission guidelines for further information as well as
various examples of wording. Please revise/customize the sample statements according to
your own needs.

Back to top

Text

Text Formatting

Manuscripts should be submitted in Word.
e Use a normal, plain font (e.g., 10-point Times Roman) for text.
e Use italics for emphasis.
o Use the automatic page numbering function to number the pages.
« Do not use field functions.
e Use tab stops or other commands for indents, not the space bar.
o Use the table function, not spreadsheets, to make tables.
o Use the equation editor or MathType for equations.

e Save your file in docx format (Word 2007 or higher) or doc format (older Word
Versions).

Manuscripts with mathematical content can also be submitted in LaTeX. We recommend
using Springer Nature’s LaTeX template.

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.
Footnotes

Footnotes can be used to give additional information, which may include the citation of a
reference included in the reference list. They should not consist solely of a reference citation,
and they should never include the bibliographic details of a reference. They should also not
contain any figures or tables.
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Footnotes to the text are numbered consecutively; those to tables should be indicated by
superscript lower-case letters (or asterisks for significance values and other statistical data).
Footnotes to the title or the authors of the article are not given reference symbols.

Always use footnotes instead of endnotes.
Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section on the
title page. The names of funding organizations should be written in full.

Back to top

References

Citation

Cite references in the text by name and year in parentheses. Some examples:
o Negotiation research spans many disciplines (Thompson, 1990).
e This result was later contradicted by Becker and Seligman (1996).

e This effect has been widely studied (Abbott, 1991; Barakat et al., 1995; Kelso &
Smith, 1998; Medvec et al., 1999).

Authors are encouraged to follow official APA version 7 guidelines on the number of authors
included in reference list entries (i.e., include all authors up to 20; for larger groups, give the
first 19 names followed by an ellipsis and the final author’s name). However, if authors
shorten the author group by using et al., this will be retained.

Reference list

The list of references should only include works that are cited in the text and that have been
published or accepted for publication. Personal communications and unpublished works
should only be mentioned in the text.

Reference list entries should be alphabetized by the last names of the first author of each
work.

Journal names and book titles should be italicized.

If available, please always include DOlIs as full DOI links in your reference list (e.g.
“https://doi.org/abc”).

o Journal article Grady, J. S., Her, M., Moreno, G., Perez, C., & Yelinek, J. (2019).
Emotions in storybooks: A comparison of storybooks that represent ethnic and racial
groups in the United States. Psychology of Popular Media Culture, 8(3), 207-217.
https://doi.org/10.1037/ppm0000185

e Article by DOI Hong, 1., Knox, S., Pryor, L., Mroz, T. M., Graham, J., Shields, M. F.,
& Reistetter, T. A. (2020). Is referral to home health rehabilitation following inpatient
rehabilitation facility associated with 90-day hospital readmission for adult patients
with stroke? American Journal of Physical Medicine & Rehabilitation. Advance
online publication. https://doi.org/10.1097/PHM.0000000000001435
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Book Sapolsky, R. M. (2017). Behave: The biology of humans at our best and worst.
Penguin Books.

Book chapter Dillard, J. P. (2020). Currents in the study of persuasion. In M. B.
Oliver, A. A. Raney, & J. Bryant (Eds.), Media effects: Advances in theory and
research (4th ed., pp. 115-129). Routledge.

Online document Fagan, J. (2019, March 25). Nursing clinical brain. OER Commons.
Retrieved January 7, 2020, from https://www.oercommons.org/authoring/53029-
nursing-clinical-brain/view

Back to top

Tables

All tables are to be numbered using Arabic numerals.
Tables should always be cited in text in consecutive numerical order.

For each table, please supply a table caption (title) explaining the components of the
table.

Identify any previously published material by giving the original source in the form of
a reference at the end of the table caption.

Footnotes to tables should be indicated by superscript lower-case letters (or asterisks
for significance values and other statistical data) and included beneath the table body.

Back to top

Artwork and IHlustrations Guidelines

Electronic Figure Submission

Supply all figures electronically.
Indicate what graphics program was used to create the artwork.

For vector graphics, the preferred format is EPS; for halftones, please use TIFF
format. MSOffice files are also acceptable.

Vector graphics containing fonts must have the fonts embedded in the files.

Name your figure files with "Fig" and the figure number, e.g., Figl.eps.

Line Art
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« Definition: Black and white graphic with no shading.

o Do not use faint lines and/or lettering and check that all lines and lettering within the
figures are legible at final size.

o All lines should be at least 0.1 mm (0.3 pt) wide.

e Scanned line drawings and line drawings in bitmap format should have a minimum
resolution of 1200 dpi.

e Vector graphics containing fonts must have the fonts embedded in the files.

Halftone Art
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Definition: Photographs, drawings, or paintings with fine shading, etc.

If any magnification is used in the photographs, indicate this by using scale bars
within the figures themselves.

Halftones should have a minimum resolution of 300 dpi.

Combination Art
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Definition: a combination of halftone and line art, e.g., halftones containing line
drawing, extensive lettering, color diagrams, etc.

Combination artwork should have a minimum resolution of 600 dpi.

Color Art

Color art is free of charge for online publication.

If black and white will be shown in the print version, make sure that the main
information will still be visible. Many colors are not distinguishable from one another
when converted to black and white. A simple way to check this is to make a
xerographic copy to see if the necessary distinctions between the different colors are
still apparent.

If the figures will be printed in black and white, do not refer to color in the captions.

Color illustrations should be submitted as RGB (8 bits per channel).

Figure Lettering

To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

Keep lettering consistently sized throughout your final-sized artwork, usually about
2-3 mm (8-12 pt).
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Variance of type size within an illustration should be minimal, e.g., do not use 8-pt
type on an axis and 20-pt type for the axis label.

Avoid effects such as shading, outline letters, etc.

Do not include titles or captions within your illustrations.

Figure Numbering

All figures are to be numbered using Arabic numerals.
Figures should always be cited in text in consecutive numerical order.
Figure parts should be denoted by lowercase letters (a, b, c, etc.).

If an appendix appears in your article and it contains one or more figures, continue the
consecutive numbering of the main text. Do not number the appendix figures,"Al,
A2, A3, etc." Figures in online appendices [Supplementary Information (SI)] should,
however, be numbered separately.

Figure Captions

Each figure should have a concise caption describing accurately what the figure
depicts. Include the captions in the text file of the manuscript, not in the figure file.

Figure captions begin with the term Fig. in bold type, followed by the figure number,
also in bold type.

No punctuation is to be included after the number, nor is any punctuation to be placed
at the end of the caption.

Identify all elements found in the figure in the figure caption; and use boxes, circles,
etc., as coordinate points in graphs.

Identify previously published material by giving the original source in the form of a
reference citation at the end of the figure caption.

Figure Placement and Size

Figures should be submitted separately from the text, if possible.
When preparing your figures, size figures to fit in the column width.

For large-sized journals the figures should be 84 mm (for double-column text areas),
or 174 mm (for single-column text areas) wide and not higher than 234 mm.

For small-sized journals, the figures should be 119 mm wide and not higher than 195
mm.

Permissions

If you include figures that have already been published elsewhere, you must obtain
permission from the copyright owner(s) for both the print and online format. Please be aware
that some publishers do not grant electronic rights for free and that Springer will not be able
to refund any costs that may have occurred to receive these permissions. In such cases,
material from other sources should be used.
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Accessibility

In order to give people of all abilities and disabilities access to the content of your figures,
please make sure that

« All figures have descriptive captions (blind users could then use a text-to-speech
software or a text-to-Braille hardware)

o Patterns are used instead of or in addition to colors for conveying information
(colorblind users would then be able to distinguish the visual elements)

« Any figure lettering has a contrast ratio of at least 4.5:1
Back to top
APA Style

The style and punctuation of the references should conform to strict APA style. In general,
the journal follows the recommendations of the 2020 Publication Manual of the American
Psychological Association (7th ed.) and it is suggested contributors refer to this publication.

Back to top
Supplementary Information (SI)

Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other
supplementary files to be published online along with an article or a book chapter. This
feature can add dimension to the author's article, as certain information cannot be printed or
is more convenient in electronic form.

Before submitting research datasets as Supplementary Information, authors should read the
journal’s Research data policy. We encourage research data to be archived in data
repositories wherever possible.

Submission
e Supply all supplementary material in standard file formats.

o Please include in each file the following information: article title, journal name,
author names; affiliation and e-mail address of the corresponding author.

e Toaccommodate user downloads, please keep in mind that larger-sized files may
require very long download times and that some users may experience other problems
during downloading.

« High resolution (streamable quality) videos can be submitted up to a maximum of
25GB; low resolution videos should not be larger than 5GB.

Audio, Video, and Animations
e Aspect ratio: 16:9 or 4:3
e Maximum file size: 25 GB for high resolution files; 5 GB for low resolution files

e Minimum video duration: 1 sec
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o Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf, mts,
m4v, 3gp

Text and Presentations

e Submit your material in PDF format; .doc or .ppt files are not suitable for long-term
viability.

e A collection of figures may also be combined in a PDF file.
Spreadsheets

e Spreadsheets should be submitted as .csv or .xlsx files (MS Excel).
Specialized Formats

e Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica
notebook), and .tex can also be supplied.

Collecting Multiple Files
e Itis possible to collect multiple files in a .zip or .gz file.
Numbering

« If supplying any supplementary material, the text must make specific mention of the
material as a citation, similar to that of figures and tables.

o Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the
animation (Online Resource 3)", “... additional data are given in Online Resource 4”.

o Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf”.
Captions

o For each supplementary material, please supply a concise caption describing the
content of the file.

Processing of supplementary files

e Supplementary Information (SI) will be published as received from the author without
any conversion, editing, or reformatting.

Accessibility

In order to give people of all abilities and disabilities access to the content of your
supplementary files, please make sure that

e The manuscript contains a descriptive caption for each supplementary material

« Video files do not contain anything that flashes more than three times per second (so
that users prone to seizures caused by such effects are not put at risk)

Back to top
Ethical Responsibilities of Authors
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This journal is committed to upholding the integrity of the scientific record. As a member of
the Committee on Publication Ethics (COPE) the journal will follow the COPE guidelines on
how to deal with potential acts of misconduct.

Authors should refrain from misrepresenting research results which could damage the trust in
the journal, the professionalism of scientific authorship, and ultimately the entire scientific
endeavour. Maintaining integrity of the research and its presentation is helped by following
the rules of good scientific practice, which include*:

The manuscript should not be submitted to more than one journal for simultaneous
consideration.

The submitted work should be original and should not have been published elsewhere
in any form or language (partially or in full), unless the new work concerns an
expansion of previous work. (Please provide transparency on the re-use of material to
avoid the concerns about text-recycling (‘self-plagiarism”).

A single study should not be split up into several parts to increase the quantity of
submissions and submitted to various journals or to one journal over time (i.e.
‘salami-slicing/publishing’).

Concurrent or secondary publication is sometimes justifiable, provided certain
conditions are met. Examples include: translations or a manuscript that is intended for
a different group of readers.

Results should be presented clearly, honestly, and without fabrication, falsification or
inappropriate data manipulation (including image based manipulation). Authors
should adhere to discipline-specific rules for acquiring, selecting and processing data.

No data, text, or theories by others are presented as if they were the author’s own
(‘plagiarism’). Proper acknowledgements to other works must be given (this includes
material that is closely copied (near verbatim), summarized and/or paraphrased),
quotation marks (to indicate words taken from another source) are used for verbatim
copying of material, and permissions secured for material that is copyrighted.

Important note: the journal may use software to screen for plagiarism.

Authors should make sure they have permissions for the use of software,
questionnaires/(web) surveys and scales in their studies (if appropriate).

Research articles and non-research articles (e.g. Opinion, Review, and Commentary
articles) must cite appropriate and relevant literature in support of the claims made.
Excessive and inappropriate self-citation or coordinated efforts among several authors
to collectively self-cite is strongly discouraged.

Authors should avoid untrue statements about an entity (who can be an individual
person or a company) or descriptions of their behavior or actions that could
potentially be seen as personal attacks or allegations about that person.

Research that may be misapplied to pose a threat to public health or national security
should be clearly identified in the manuscript (e.g. dual use of research). Examples
include creation of harmful consequences of biological agents or toxins, disruption of
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immunity of vaccines, unusual hazards in the use of chemicals, weaponization of
research/technology (amongst others).

o Authors are strongly advised to ensure the author group, the Corresponding Author,
and the order of authors are all correct at submission. Adding and/or deleting authors
during the revision stages is generally not permitted, but in some cases may be
warranted. Reasons for changes in authorship should be explained in detail. Please
note that changes to authorship cannot be made after acceptance of a manuscript.

*All of the above are guidelines and authors need to make sure to respect third parties rights
such as copyright and/or moral rights.

Upon request authors should be prepared to send relevant documentation or data in order to
verify the validity of the results presented. This could be in the form of raw data, samples,
records, etc. Sensitive information in the form of confidential or proprietary data is excluded.

If there is suspicion of misbehavior or alleged fraud the Journal and/or Publisher will carry
out an investigation following COPE guidelines. If, after investigation, there are valid
concerns, the author(s) concerned will be contacted under their given e-mail address and
given an opportunity to address the issue. Depending on the situation, this may result in the
Journal’s and/or Publisher’s implementation of the following measures, including, but not
limited to:

o If the manuscript is still under consideration, it may be rejected and returned to the
author.

o If the article has already been published online, depending on the nature and severity
of the infraction:

- an erratum/correction may be placed with the article
- an expression of concern may be placed with the article
- or in severe cases retraction of the article may occur.

The reason will be given in the published erratum/correction, expression of concern or
retraction note. Please note that retraction means that the article is maintained on the
platform, watermarked “retracted” and the explanation for the retraction is provided in a note
linked to the watermarked article.

e The author’s institution may be informed

e Anotice of suspected transgression of ethical standards in the peer review system
may be included as part of the author’s and article’s bibliographic record.

Fundamental errors

Authors have an obligation to correct mistakes once they discover a significant error or
inaccuracy in their published article. The author(s) is/are requested to contact the journal and
explain in what sense the error is impacting the article. A decision on how to correct the
literature will depend on the nature of the error. This may be a correction or retraction. The
retraction note should provide transparency which parts of the article are impacted by the
error.
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Suggesting / excluding reviewers

Authors are welcome to suggest suitable reviewers and/or request the exclusion of certain
individuals when they submit their manuscripts. When suggesting reviewers, authors should
make sure they are totally independent and not connected to the work in any way. It is
strongly recommended to suggest a mix of reviewers from different countries and different
institutions. When suggesting reviewers, the Corresponding Author must provide an
institutional email address for each suggested reviewer, or, if this is not possible to include
other means of verifying the identity such as a link to a personal homepage, a link to the
publication record or a researcher or author ID in the submission letter. Please note that the
Journal may not use the suggestions, but suggestions are appreciated and may help facilitate
the peer review process.

Back to top
Authorship principles

These guidelines describe authorship principles and good authorship practices to which
prospective authors should adhere to.

Authorship clarified

The Journal and Publisher assume all authors agreed with the content and that all gave
explicit consent to submit and that they obtained consent from the responsible authorities at
the institute/organization where the work has been carried out, before the work is submitted.

The Publisher does not prescribe the kinds of contributions that warrant authorship. It is
recommended that authors adhere to the guidelines for authorship that are applicable in their
specific research field. In absence of specific guidelines it is recommended to adhere to the
following guidelines™*:

All authors whose names appear on the submission

1) made substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data; or the creation of new software used in the work;

2) drafted the work or revised it critically for important intellectual content;
3) approved the version to be published; and

4) agree to be accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and resolved.

* Based on/adapted from:
ICMJE, Defining the Role of Authors and Contributors,

Transparency in authors’ contributions and responsibilities to promote integrity in scientific
publication, McNutt at all, PNAS February 27, 2018

Disclosures and declarations

All authors are requested to include information regarding sources of funding, financial or
non-financial interests, study-specific approval by the appropriate ethics committee for
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research involving humans and/or animals, informed consent if the research involved human
participants, and a statement on welfare of animals if the research involved animals (as
appropriate).

The decision whether such information should be included is not only dependent on the scope
of the journal, but also the scope of the article. Work submitted for publication may have
implications for public health or general welfare and in those cases it is the responsibility of
all authors to include the appropriate disclosures and declarations.

Data transparency

All authors are requested to make sure that all data and materials as well as software
application or custom code support their published claims and comply with field standards.
Please note that journals may have individual policies on (sharing) research data in
concordance with disciplinary norms and expectations.

Role of the Corresponding Author

One author is assigned as Corresponding Author and acts on behalf of all co-authors and
ensures that questions related to the accuracy or integrity of any part of the work are
appropriately addressed.

The Corresponding Author is responsible for the following requirements:

o ensuring that all listed authors have approved the manuscript before submission,
including the names and order of authors;

« managing all communication between the Journal and all co-authors, before and after
publication;*

e providing transparency on re-use of material and mention any unpublished material
(for example manuscripts in press) included in the manuscript in a cover letter to the
Editor;

« making sure disclosures, declarations and transparency on data statements from all
authors are included in the manuscript as appropriate (see above).

* The requirement of managing all communication between the journal and all co-authors
during submission and proofing may be delegated to a Contact or Submitting Author. In this
case please make sure the Corresponding Author is clearly indicated in the manuscript.

Author contributions

In absence of specific instructions and in research fields where it is possible to describe
discrete efforts, the Publisher recommends authors to include contribution statements in the
work that specifies the contribution of every author in order to promote transparency. These
contributions should be listed at the separate title page.

Examples of such statement(s) are shown below:
* Free text:

All authors contributed to the study conception and design. Material preparation, data
collection and analysis were performed by [full name], [full name] and [full name]. The first
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draft of the manuscript was written by [full name] and all authors commented on previous
versions of the manuscript. All authors read and approved the final manuscript.

Example: CRediT taxonomy:

 Conceptualization: [full name], ...; Methodology: [full name], ...; Formal analysis and
investigation: [full name], ...; Writing - original draft preparation: [full name, ...]; Writing -
review and editing: [full name], ...; Funding acquisition: [full name], ...; Resources: [full
name], ...; Supervision: [full name],....

For review articles where discrete statements are less applicable a statement should be
included who had the idea for the article, who performed the literature search and data
analysis, and who drafted and/or critically revised the work.

For articles that are based primarily on the student’s dissertation or thesis, it is
recommended that the student is usually listed as principal author:

A Graduate Student’s Guide to Determining Authorship Credit and Authorship Order, APA
Science Student Council 2006

Affiliation

The primary affiliation for each author should be the institution where the majority of their
work was done. If an author has subsequently moved, the current address may additionally be
stated. Addresses will not be updated or changed after publication of the article.

Changes to authorship

Authors are strongly advised to ensure the correct author group, the Corresponding Author,
and the order of authors at submission. Changes of authorship by adding or deleting authors,
and/or changes in Corresponding Author, and/or changes in the sequence of authors

are not accepted after acceptance of a manuscript.

o Please note that author names will be published exactly as they appear on the
accepted submission!

Please make sure that the names of all authors are present and correctly spelled, and that
addresses and affiliations are current.

Adding and/or deleting authors at revision stage are generally not permitted, but in some
cases it may be warranted. Reasons for these changes in authorship should be explained.
Approval of the change during revision is at the discretion of the Editor-in-Chief. Please note
that journals may have individual policies on adding and/or deleting authors during revision
stage.

Author identification

Authors are recommended to use their ORCID ID when submitting an article for
consideration or acquire an ORCID ID via the submission process.

Deceased or incapacitated authors
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For cases in which a co-author dies or is incapacitated during the writing, submission, or
peer-review process, and the co-authors feel it is appropriate to include the author, co-authors
should obtain approval from a (legal) representative which could be a direct relative.

Authorship issues or disputes

In the case of an authorship dispute during peer review or after acceptance and publication,
the Journal will not be in a position to investigate or adjudicate. Authors will be asked to
resolve the dispute themselves. If they are unable the Journal reserves the right to withdraw a
manuscript from the editorial process or in case of a published paper raise the issue with the
authors’ institution(s) and abide by its guidelines.

Confidentiality

Authors should treat all communication with the Journal as confidential which includes
correspondence with direct representatives from the Journal such as Editors-in-Chief and/or
Handling Editors and reviewers’ reports unless explicit consent has been received to share
information.

Back to top
Compliance with Ethical Standards

To ensure objectivity and transparency in research and to ensure that accepted principles of
ethical and professional conduct have been followed, authors should include information
regarding sources of funding, potential conflicts of interest (financial or non-financial),
informed consent if the research involved human participants, and a statement on welfare of
animals if the research involved animals.

Authors should include the following statements (if applicable) in a separate section entitled
“Compliance with Ethical Standards” when submitting a paper:

o Disclosure of potential conflicts of interest
e Research involving Human Participants and/or Animals
e Informed consent

Please note that standards could vary slightly per journal dependent on their peer review
policies (i.e. single or double blind peer review) as well as per journal subject discipline.
Before submitting your article check the instructions following this section carefully.

The corresponding author should be prepared to collect documentation of compliance with
ethical standards and send if requested during peer review or after publication.

The Editors reserve the right to reject manuscripts that do not comply with the above-
mentioned guidelines. The author will be held responsible for false statements or failure to
fulfill the above-mentioned guidelines.

Back to top

Competing Interests



243

Authors are requested to disclose interests that are directly or indirectly related to the work
submitted for publication. Interests within the last 3 years of beginning the work (conducting
the research and preparing the work for submission) should be reported. Interests outside the
3-year time frame must be disclosed if they could reasonably be perceived as influencing the
submitted work. Disclosure of interests provides a complete and transparent process and
helps readers form their own judgments of potential bias. This is not meant to imply that a
financial relationship with an organization that sponsored the research or compensation
received for consultancy work is inappropriate.

Editorial Board Members and Editors are required to declare any competing interests and
may be excluded from the peer review process if a competing interest exists. In addition, they
should exclude themselves from handling manuscripts in cases where there is a competing
interest. This may include — but is not limited to — having previously published with one or
more of the authors, and sharing the same institution as one or more of the authors. Where an
Editor or Editorial Board Member is on the author list they must declare this in the competing
interests section on the submitted manuscript. If they are an author or have any other
competing interest regarding a specific manuscript, another Editor or member of the Editorial
Board will be assigned to assume responsibility for overseeing peer review. These
submissions are subject to the exact same review process as any other manuscript. Editorial
Board Members are welcome to submit papers to the journal. These submissions are not
given any priority over other manuscripts, and Editorial Board Member status has no bearing
on editorial consideration.

Interests that should be considered and disclosed but are not limited to the following:

Funding: Research grants from funding agencies (please give the research funder and the
grant number) and/or research support (including salaries, equipment, supplies,
reimbursement for attending symposia, and other expenses) by organizations that may gain or
lose financially through publication of this manuscript.

Employment: Recent (while engaged in the research project), present or anticipated
employment by any organization that may gain or lose financially through publication of this
manuscript. This includes multiple affiliations (if applicable).

Financial interests: Stocks or shares in companies (including holdings of spouse and/or
children) that may gain or lose financially through publication of this manuscript;
consultation fees or other forms of remuneration from organizations that may gain or lose
financially; patents or patent applications whose value may be affected by publication of this
manuscript.

It is difficult to specify a threshold at which a financial interest becomes significant, any such
figure is necessarily arbitrary, so one possible practical guideline is the following: "Any
undeclared financial interest that could embarrass the author were it to become publicly
known after the work was published."

Non-financial interests: In addition, authors are requested to disclose interests that go
beyond financial interests that could impart bias on the work submitted for publication such
as professional interests, personal relationships or personal beliefs (amongst others).
Examples include, but are not limited to: position on editorial board, advisory board or board
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of directors or other type of management relationships; writing and/or consulting for
educational purposes; expert witness; mentoring relations; and so forth.

Primary research articles require a disclosure statement. Review articles present an expert
synthesis of evidence and may be treated as an authoritative work on a subject. Review
articles therefore require a disclosure statement. Other article types such as editorials, book
reviews, comments (amongst others) may, dependent on their content, require a disclosure
statement. If you are unclear whether your article type requires a disclosure statement, please
contact the Editor-in-Chief.

Please note that, in addition to the above requirements, funding information (given that
funding is a potential competing interest (as mentioned above)) needs to be disclosed upon
submission of the manuscript in the peer review system. This information will automatically
be added to the Record of CrossMark, however it is not added to the manuscript itself. Under
‘summary of requirements’ (see below) funding information should be included in the
‘Declarations’ section.

Summary of requirements

The above should be summarized in a statement and included on a title page that is separate
from the manuscript with a section entitled “Declarations” when submitting a paper.
Having all statements in one place allows for a consistent and unified review of the
information by the Editor-in-Chief and/or peer reviewers and may speed up the handling of
the paper. Declarations include Funding, Competing interests, Ethics approval, Consent,
Data, Materials and/or Code availability and Authors’ contribution statements. Please use the
title page for providing the statements.

Once and if the paper is accepted for publication, the production department will put the
respective statements in a distinctly identified section clearly visible for readers.

Please see the various examples of wording below and revise/customize the sample
statements according to your own needs.

When all authors have the same (or no) competing interests and/or funding it is sufficient to
use one blanket statement.

Examples of statements to be used when funding has been received:
« Partial financial support was received from [...]

o The research leading to these results received funding from [...] under Grant
Agreement NoJ...].

e This study was funded by [...]
o This work was supported by [...] (Grant numbers [...] and [...]
Examples of statements to be used when there is no funding:
e The authors did not receive support from any organization for the submitted work.
« No funding was received to assist with the preparation of this manuscript.

e No funding was received for conducting this study.
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« No funds, grants, or other support was received.
Examples of statements to be used when there are interests to declare:

« Financial interests: Author A has received research support from Company A.
Author B has received a speaker honorarium from Company Wand owns stock in
Company X. Author C is consultant to company Y.

Non-financial interests: Author C is an unpaid member of committee Z.
e Financial interests: The authors declare they have no financial interests.

Non-financial interests: Author A is on the board of directors of Y and receives no
compensation as member of the board of directors.

« Financial interests: Author A received a speaking fee from Y for Z. Author B
receives a salary from association X. X where s/he is the Executive Director.

Non-financial interests: none.

o Financial interests: Author A and B declare they have no financial interests. Author
C has received speaker and consultant honoraria from Company M and Company N.
Dr. C has received speaker honorarium and research funding from Company M and
Company O. Author D has received travel support from Company O.

Non-financial interests: Author D has served on advisory boards for Company M, Company
N and Company O.

Examples of statements to be used when authors have nothing to declare:
« The authors have no relevant financial or non-financial interests to disclose.

o The authors have no competing interests to declare that are relevant to the content of
this article.

« All authors certify that they have no affiliations with or involvement in any
organization or entity with any financial interest or non-financial interest in the
subject matter or materials discussed in this manuscript.

e The authors have no financial or proprietary interests in any material discussed in this
article.

Authors are responsible for correctness of the statements provided in the manuscript. See also
Authorship Principles. The Editor-in-Chief reserves the right to reject submissions that do not
meet the guidelines described in this section.

Back to top
Research involving human participants, their data or biological material
Ethics approval

When reporting a study that involved human participants, their data or biological material,
authors should include a statement that confirms that the study was approved (or granted
exemption) by the appropriate institutional and/or national research ethics committee
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(including the name of the ethics committee) and certify that the study was performed in
accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its
later amendments or comparable ethical standards. If doubt exists whether the research was
conducted in accordance with the 1964 Helsinki Declaration or comparable standards, the
authors must explain the reasons for their approach, and demonstrate that an independent
ethics committee or institutional review board explicitly approved the doubtful aspects of the
study. If a study was granted exemption from requiring ethics approval, this should also be
detailed in the manuscript (including the reasons for the exemption).

Retrospective ethics approval

If a study has not been granted ethics committee approval prior to commencing, retrospective
ethics approval usually cannot be obtained and it may not be possible to consider the
manuscript for peer review. The decision on whether to proceed to peer review in such cases
is at the Editor's discretion.

Ethics approval for retrospective studies

Although retrospective studies are conducted on already available data or biological material
(for which formal consent may not be needed or is difficult to obtain) ethics approval may be
required dependent on the law and the national ethical guidelines of a country. Authors
should check with their institution to make sure they are complying with the specific
requirements of their country.

Ethics approval for case studies

Case reports require ethics approval. Most institutions will have specific policies on this
subject. Authors should check with their institution to make sure they are complying with the
specific requirements of their institution and seek ethics approval where needed. Authors
should be aware to secure informed consent from the individual (or parent or guardian if the
participant is a minor or incapable) See also section on Informed Consent.

Cell lines

If human cells are used, authors must declare in the manuscript: what cell lines were used by
describing the source of the cell line, including when and from where it was obtained,
whether the cell line has recently been authenticated and by what method. If cells were
bought from a life science company the following need to be given in the manuscript: name
of company (that provided the cells), cell type, number of cell line, and batch of cells.

It is recommended that authors check the NCBI database for misidentification and
contamination of human cell lines. This step will alert authors to possible problems with the
cell line and may save considerable time and effort.

Further information is available from the International Cell Line Authentication
Committee (ICLAC).

Authors should include a statement that confirms that an institutional or independent ethics
committee (including the name of the ethics committee) approved the study and that
informed consent was obtained from the donor or next of kin.

Research Resource Identifiers (RRID)
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Research Resource Identifiers (RRID) are persistent unique identifiers (effectively similar to
a DOI) for research resources. This journal encourages authors to adopt RRIDs when
reporting key biological resources (antibodies, cell lines, model organisms and tools) in their
manuscripts.

Examples:

Organism: Filip1™aKOMPWsi RRID:MMRRC_055641-UCD

Cell Line: RST307 cell line RRID:CVCL_C321

Antibody: Luciferase antibody DSHB Cat# LUC-3, RRID:AB_2722109
Plasmid: mRuby3 plasmid RRID:Addgene_104005

Software: ImageJ Version 1.2.4 RRID:SCR_003070

RRIDs are provided by the Resource Identification Portal. Many commonly used research
resources already have designated RRIDs. The portal also provides authors links so that they
can quickly register a new resource and obtain an RRID.

Clinical Trial Registration

The World Health Organization (WHO) definition of a clinical trial is "any research study
that prospectively assigns human participants or groups of humans to one or more health-
related interventions to evaluate the effects on health outcomes”. The WHO defines health
interventions as “A health intervention is an act performed for, with or on behalf of a person
or population whose purpose is to assess, improve, maintain, promote or modify health,
functioning or health conditions” and a health-related outcome is generally defined as a
change in the health of a person or population as a result of an intervention.

To ensure the integrity of the reporting of patient-centered trials, authors must register
prospective clinical trials (phase Il to 1V trials) in suitable publicly available repositories. For
example www.clinicaltrials.gov or any of the primary registries that participate in the WHO
International Clinical Trials Registry Platform.

The trial registration number (TRN) and date of registration should be included as the last
line of the manuscript abstract.

For clinical trials that have not been registered prospectively, authors are encouraged to
register retrospectively to ensure the complete publication of all results. The trial registration
number (TRN), date of registration and the words 'retrospectively registered’ should be
included as the last line of the manuscript abstract.

Standards of reporting

Springer Nature advocates complete and transparent reporting of biomedical and biological
research and research with biological applications. Authors are recommended to adhere to the
minimum reporting guidelines hosted by the EQUATOR Network when preparing their
manuscript.

Exact requirements may vary depending on the journal; please refer to the journal’s
Instructions for Authors.
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Checklists are available for a number of study designs, including:
Randomised trials (CONSORT) and Study protocols (SPIRIT)
Observational studies (STROBE)

Systematic reviews and meta-analyses (PRISMA) and protocols (Prisma-P)
Diagnostic/prognostic studies (STARD) and (TRIPOD)

Case reports (CARE)

Clinical practice guidelines (AGREE) and (RIGHT)

Qualitative research (SRQR) and (COREQ)

Animal pre-clinical studies (ARRIVE)

Quality improvement studies (SQUIRE)

Economic evaluations (CHEERS)

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’ section before
the reference list under a heading of ‘Ethics approval’.

Examples of statements to be used when ethics approval has been obtained:

* All procedures performed in studies involving human participants were in accordance with
the ethical standards of the institutional and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or comparable ethical standards. The study
was approved by the Bioethics Committee of the Medical University of A (No. ...).

* This study was performed in line with the principles of the Declaration of Helsinki.
Approval was granted by the Ethics Committee of University B (Date.../No. ...).

* Approval was obtained from the ethics committee of University C. The procedures used in
this study adhere to the tenets of the Declaration of Helsinki.

* The questionnaire and methodology for this study was approved by the Human Research
Ethics committee of the University of D (Ethics approval number: ...).

Examples of statements to be used for a retrospective study:

* Ethical approval was waived by the local Ethics Committee of University A in view of the
retrospective nature of the study and all the procedures being performed were part of the
routine care.

* This research study was conducted retrospectively from data obtained for clinical purposes.
We consulted extensively with the IRB of XYZ who determined that our study did not need
ethical approval. An IRB official waiver of ethical approval was granted from the IRB of
XYZ.

* This retrospective chart review study involving human participants was in accordance with
the ethical standards of the institutional and national research committee and with the 1964
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Helsinki Declaration and its later amendments or comparable ethical standards. The Human
Investigation Committee (IRB) of University B approved this study.

Examples of statements to be used when no ethical approval is required/exemption granted:

* This is an observational study. The XYZ Research Ethics Committee has confirmed that no
ethical approval is required.

* The data reproduced from Article X utilized human tissue that was procured via our
Biobank AB, which provides de-identified samples. This study was reviewed and deemed
exempt by our XYZ Institutional Review Board. The BioBank protocols are in accordance
with the ethical standards of our institution and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.

Authors are responsible for correctness of the statements provided in the manuscript. See also
Authorship Principles. The Editor-in-Chief reserves the right to reject submissions that do not
meet the guidelines described in this section.

Back to top
Informed consent

All individuals have individual rights that are not to be infringed. Individual participants in
studies have, for example, the right to decide what happens to the (identifiable) personal data
gathered, to what they have said during a study or an interview, as well as to any photograph
that was taken. This is especially true concerning images of vulnerable people (e.g. minors,
patients, refugees, etc) or the use of images in sensitive contexts. In many instances authors
will need to secure written consent before including images.

Identifying details (names, dates of birth, identity numbers, biometrical characteristics (such
as facial features, fingerprint, writing style, voice pattern, DNA or other distinguishing
characteristic) and other information) of the participants that were studied should not be
published in written descriptions, photographs, and genetic profiles unless the information is
essential for scholarly purposes and the participant (or parent/guardian if the participant is a
minor or incapable or legal representative) gave written informed consent for publication.
Complete anonymity is difficult to achieve in some cases. Detailed descriptions of individual
participants, whether of their whole bodies or of body sections, may lead to disclosure of
their identity. Under certain circumstances consent is not required as long as information is
anonymized and the submission does not include images that may identify the person.

Informed consent for publication should be obtained if there is any doubt. For example,
masking the eye region in photographs of participants is inadequate protection of anonymity.
If identifying characteristics are altered to protect anonymity, such as in genetic profiles,
authors should provide assurance that alterations do not distort meaning.

Exceptions where it is not necessary to obtain consent:

* Images such as x rays, laparoscopic images, ultrasound images, brain scans, pathology
slides unless there is a concern about identifying information in which case, authors should
ensure that consent is obtained.
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* Reuse of images: If images are being reused from prior publications, the Publisher will
assume that the prior publication obtained the relevant information regarding consent.
Authors should provide the appropriate attribution for republished images.

Consent and already available data and/or biologic material

Regardless of whether material is collected from living or dead patients, they (family or
guardian if the deceased has not made a pre-mortem decision) must have given prior written
consent. The aspect of confidentiality as well as any wishes from the deceased should be
respected.

Data protection, confidentiality and privacy

When biological material is donated for or data is generated as part of a research project
authors should ensure, as part of the informed consent procedure, that the participants are
made aware what kind of (personal) data will be processed, how it will be used and for what
purpose. In case of data acquired via a biobank/biorepository, it is possible they apply a broad
consent which allows research participants to consent to a broad range of uses of their data
and samples which is regarded by research ethics committees as specific enough to be
considered “informed”. However, authors should always check the specific
biobank/biorepository policies or any other type of data provider policies (in case of non-bio
research) to be sure that this is the case.

Consent to Participate

For all research involving human subjects, freely-given, informed consent to participate in the
study must be obtained from participants (or their parent or legal guardian in the case of
children under 16) and a statement to this effect should appear in the manuscript. In the case
of articles describing human transplantation studies, authors must include a statement
declaring that no organs/tissues were obtained from prisoners and must also name the
institution(s)/clinic(s)/department(s) via which organs/tissues were obtained. For manuscripts
reporting studies involving vulnerable groups where there is the potential for coercion or
where consent may not have been fully informed, extra care will be taken by the editor and
may be referred to the Springer Nature Research Integrity Group.

Consent to Publish

Individuals may consent to participate in a study, but object to having their data published in
a journal article. Authors should make sure to also seek consent from individuals to publish
their data prior to submitting their paper to a journal. This is in particular applicable to case
studies. A consent to publish form can be found

here. (Download docx, 36 kB)
Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’ section before
the reference list under a heading of ‘Consent to participate’ and/or ‘Consent to publish’.
Other declarations include Funding, Competing interests, Ethics approval, Consent, Data
and/or Code availability and Authors’ contribution statements.
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Please see the various examples of wording below and revise/customize the sample
statements according to your own needs.

Sample statements for "*Consent to participate':

Informed consent was obtained from all individual participants included in the study.
Informed consent was obtained from legal guardians.

Written informed consent was obtained from the parents.

Verbal informed consent was obtained prior to the interview.

Sample statements for “Consent to publish”:

The authors affirm that human research participants provided informed consent for
publication of the images in Figure(s) 1a, 1b and 1c.

The participant has consented to the submission of the case report to the journal.
Patients signed informed consent regarding publishing their data and photographs.
Sample statements if identifying information about participants is available in the article:

Additional informed consent was obtained from all individual participants for whom
identifying information is included in this article.

Authors are responsible for correctness of the statements provided in the manuscript. See also
Authorship Principles. The Editor-in-Chief reserves the right to reject submissions that do not
meet the guidelines described in this section.

Images will be removed from publication if authors have not obtained informed consent or
the paper may be removed and replaced with a notice explaining the reason for removal.

Back to top
Research Data Policy and Data Availability Statements

This journal operates a type 3 research data policy. A submission to the journal implies that
materials described in the manuscript, including all relevant raw data, will be freely available
to any researcher wishing to use them for non-commercial purposes, without breaching
participant confidentiality.

Data availability

All original research must include a data availability statement. Data availability statements
should include information on where data supporting the results reported in the article can be
found, if applicable. Statements should include, where applicable, hyperlinks to publicly
archived datasets analysed or generated during the study. For the purposes of the data
availability statement, “data” is defined as the minimal dataset that would be necessary to
interpret, replicate and build upon the findings reported in the article. When it is not possible
to share research data publicly, for instance when individual privacy could be compromised,
data availability should still be stated in the manuscript along with any conditions for access.
Data availability statements can take one of the following forms (or a combination of more
than one if required for multiple datasets):
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1. The datasets generated during and/or analysed during the current study are available in the
[NAME] repository, [PERSISTENT WEB LINK TO DATASETS]

2. The datasets generated during and/or analysed during the current study are available from
the corresponding author on reasonable request.

3. All data generated or analysed during this study are included in this published article [and
its supplementary information files].

4. The datasets generated during and/or analysed during the current study are not publicly
available due [REASON(S) WHY DATA ARE NOT PUBLIC] but are available from the
corresponding author on reasonable request.].

5. Data sharing not applicable to this article as no datasets were generated or analysed during
the current study.

6. The data that support the findings of this study are available from [THIRD PARTY
NAME] but restrictions apply to the availability of these data, which were used under licence
for the current study, and so are not publicly available. Data are however available from the
authors upon reasonable request and with permission of [THIRD PARTY NAME].

More templates for data availability statements, including examples of openly available and
restricted access datasets, are available here:

Data availability statements
Data repositories

This journal strongly encourages that all datasets on which the conclusions of the paper rely
are available to readers. We encourage authors to ensure that their datasets are either
deposited in publicly available repositories (where available and appropriate) or presented in
the main manuscript or additional supporting files whenever possible. Please see Springer
Nature’s information on recommended repositories.

List of Repositories

General repositories - for all types of research data - such as figshare and Dryad may be used
where appropriate.

Data citation

The journal also requires that authors cite any publicly available data on which the
conclusions of the paper rely. Data citations should include a persistent identifier (such as a
DOI), should be included in the reference list using the minimum information recommended
by DataCite, and follow journal style. Dataset identifiers including DOIs should be expressed
as full URLs.

Research data and peer review

Peer reviewers are encouraged to check the manuscript’s Data availability statement, where
applicable. They should consider if the authors have complied with the journal’s policy on
the availability of research data, and whether reasonable effort has been made to make the
data that support the findings of the study available for replication or reuse by other
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researchers. Peer reviewers are entitled to request access to underlying data (and code) when
needed for them to perform their evaluation of a manuscript.

If the journal that you’re submitting to uses double-blind peer review and you are providing
reviewers with access to your data (for example via a repository link, supplementary
information or data on request), it is strongly suggested that the authorship in the data is also
blinded. There are data repositories that can assist with this and/or will create a link to mask
the authorship of your data.

Authors who need help understanding our data sharing policies, help finding a suitable data
repository, or help organising and sharing research data can access our Author Support
portal for additional guidance.

For more information:
http://www.springernature.com/gp/group/data-policy/faq
Back to top

After acceptance

Upon acceptance, your article will be exported to Production to undergo typesetting. Once
typesetting is complete, you will receive a link asking you to confirm your affiliation, choose
the publishing model for your article as well as arrange rights and payment of any associated
publication cost.

Once you have completed this, your article will be processed and you will receive the proofs.
Article publishing agreement

Depending on the ownership of the journal and its policies, you will either grant the Publisher
an exclusive licence to publish the article or will be asked to transfer copyright of the article
to the Publisher.

Offprints
Offprints can be ordered by the corresponding author.
Color illustrations

Online publication of color illustrations is free of charge. For color in the print version,
authors will be expected to make a contribution towards the extra costs.

Proof reading

The purpose of the proof is to check for typesetting or conversion errors and the
completeness and accuracy of the text, tables and figures. Substantial changes in content, e.g.,
new results, corrected values, title and authorship, are not allowed without the approval of the
Editor.

After online publication, further changes can only be made in the form of an Erratum, which
will be hyperlinked to the article.

Online First
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The article will be published online after receipt of the corrected proofs. This is the official
first publication citable with the DOI. After release of the printed version, the paper can also
be cited by issue and page numbers.

Back to top
Open Choice

Open Choice allows you to publish open access in more than 1850 Springer Nature journals,
making your research more visible and accessible immediately on publication.

Avrticle processing charges (APCs) vary by journal — view the full list
Benefits:

o Increased researcher engagement: Open Choice enables access by anyone with an
internet connection, immediately on publication.

« Higher visibility and impact: In Springer hybrid journals, OA articles are accessed 4
times more often on average, and cited 1.7 more times on average*.

o Easy compliance with funder and institutional mandates: Many funders require open
access publishing, and some take compliance into account when assessing future grant
applications.

It is easy to find funding to support open access — please see our funding and support pages
for more information.

*) Within the first three years of publication. Springer Nature hybrid journal OA impact
analysis, 2018.

Open Choice
Funding and Support pages
Copyright and license term — CC BY

Open Choice articles do not require transfer of copyright as the copyright remains with the
author. In opting for open access, the author(s) agree to publish the article under the Creative
Commons Attribution License.

Find more about the license agreement
Back to top
English Language Editing

For editors and reviewers to accurately assess the work presented in your manuscript you
need to ensure the English language is of sufficient quality to be understood. If you need help
with writing in English you should consider:

o Getting a fast, free online grammar check.

e Asking a colleague who is proficient in English to review your manuscript for clarity.
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« Visiting the English language tutorial which covers the common mistakes when
writing in English.

e Using a professional language editing service where editors will improve the English
to ensure that your meaning is clear and identify problems that require your review.
Two such services are provided by our affiliates Nature Research Editing Service and
American Journal Experts. Springer authors are entitled to a 10% discount on their
first submission to either of these services, simply follow the links below.

Free online grammar check
English language tutorial

Nature Research Editing Service
American Journal Experts

Please note that the use of a language editing service is not a requirement for publication in
this journal and does not imply or guarantee that the article will be selected for peer review or
accepted.

If your manuscript is accepted it will be checked by our copyeditors for spelling and formal
style before publication.
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Appendix C
Systematic Scoping Review Search Strings
Academic Search Complete on 08/09/2021
155 results
Search Term:

AB ( “Highly Sensitive Person” OR “Highly Sensitive Child*” OR “Sensory Processing
Sensitivity” OR “Environmental Sensitivity” ) AND AB ( “Wellbeing” OR “Well-being” OR
“well being” OR “Anxi*” OR “Depress*” OR “Mental Health” OR “Cognit*” OR
“Psychia*” OR “Psychol*” OR “Happ*” OR “Flourish*”” OR “Perception” OR “Processing”
OR “Internalising Beh*” OR “Internalising Prob*” OR “Internalizing Beh*” OR
“Internalizing Prob*” OR “Externalising Beh*” OR “Externalising Prob*” OR “Externalizing
Beh*” OR “Externalizing Prob*” OR “social competence” OR “life satisfaction” OR
“satisfaction with life” OR “positive affect” OR “negative affect” )

APAPsychinfo on 09/09/2021
174 results
Search Term

AB ( “Highly Sensitive Person” OR “Highly Sensitive Child*” OR “Sensory Processing
Sensitivity” OR “Environmental Sensitivity” ) AND AB ( “Wellbeing” OR “Well-being” OR
“well being” OR “Anxi*” OR “Depress*” OR “Mental Health” OR “Cognit*” OR
“Psychia*” OR “Psychol*” OR “Happ*” OR “Flourish*” OR “Perception” OR “Processing”
OR “Internalising Beh*” OR “Internalising Prob®*” OR “Internalizing Beh*” OR
“Internalizing Prob*” OR “Externalising Beh*” OR “Externalising Prob*” OR “Externalizing
Beh*” OR “Externalizing Prob*” OR “social competence” OR “life satisfaction” OR
“satisfaction with life” OR “positive affect” OR “negative affect” )

PubMed on 10/09/2021
158 results

Search Terms:

All Fields

(“Highly Sensitive Person” OR “Highly Sensitive Child*” OR “Sensory Processing
Sensitivity” OR “Environmental Sensitivity” ) AND (“Wellbeing” OR “Well-being” OR
“well being” OR “Anxi*” OR “Depress*” OR “Mental Health” OR “Cognit*” OR
“Psychia*” OR “Psychol*” OR “Happ*” OR “Flourish*” OR “Perception” OR “Processing”
OR “Internalising Beh*”” OR “Internalising Prob*” OR “Internalizing Beh*” OR
“Internalizing Prob*” OR “Externalising Beh*” OR “Externalising Prob*” OR “Externalizing
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Beh*” OR “Externalizing Prob*” OR “social competence” OR “life satisfaction” OR
“satisfaction with life” OR “positive affect” OR “negative affect”)

I.E.

(“Highly Sensitive Person”[All Fields] OR “highly sensitive child*”’[ All Fields] OR “Sensory
Processing Sensitivity”’[All Fields] OR “Environmental Sensitivity”[All Fields]) AND
(“Wellbeing”’[All Fields] OR “Well-being”’[All Fields] OR “Well-being”’[All Fields] OR
“anxi*”[All Fields] OR “depress*”[All Fields] OR “Mental Health”’[All Fields] OR
“cognit*”’[All Fields] OR “psychia*”[All Fields] OR “psychol*”’[All Fields] OR “happ*”’[All
Fields] OR “flourish*”[All Fields] OR “Perception”[All Fields] OR “Processing”[All Fields]
OR “internalising beh*”[All Fields] OR “internalising prob*”’[All Fields] OR “internalizing
beh*”[All Fields] OR “internalizing prob*”[All Fields] OR “externalising beh*”’[ All Fields]
OR “externalising prob*”[All Fields] OR “externalizing beh*”’[All Fields] OR “externalizing
prob*”’[All Fields] OR “social competence”[All Fields] OR “life satisfaction”[All Fields] OR
“satisfaction with life”[ All Fields] OR “positive affect”[All Fields] OR “negative affect”[All
Fields])

Google Scholar on 13/09/2021
3240 results (Go with first 200 as per plan)

(“Highly Sensitive Person” OR “Highly Sensitive Child” OR “Sensory Processing
Sensitivity””) AND (well-being OR Anxiety OR Depression OR “Mental Health” OR
Cognition OR Psychiatry OR Psychology)

Web of Science — Core collection on 16/09/2021
343 results

(“Highly Sensitive Person” OR “Highly Sensitive Child*” OR “Sensory Processing
Sensitivity” OR “Environmental Sensitivity” ) AND (“Wellbeing” OR “Well-being” OR
“well being” OR “Anxi*” OR “Depress*” OR “Mental Health” OR “Cognit*” OR
“Psychia*” OR “Psychol*” OR “Happ*”” OR “Flourish*” OR “Perception” OR “Processing”
OR “Internalising Beh*” OR “Internalising Prob*” OR “Internalizing Beh*” OR
“Internalizing Prob*” OR “Externalising Beh*” OR “Externalising Prob*” OR “Externalizing
Beh*” OR “Externalizing Prob*” OR “social competence” OR “life satisfaction” OR
“satisfaction with life” OR “positive affect” OR “negative affect”) (Topic)
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Scopus on 16/09/2021
412 results

(TITLE-ABS-KEY ( “Highly Sensitive Person” OR “Highly Sensitive

Child*” OR “Sensory Processing Sensitivity” OR “Environmental

Sensitivity” ) AND TITLE-ABS-KEY ( “Wellbeing” OR “Well-being” OR “well
being” OR “Anxi*” OR “Depress*” OR “Mental

Health” OR “Cognit*” OR “Psychia*” OR “Psychol*” OR “Happ*” OR “Flourish*”
OR “Perception” OR “Processing” OR “Internalising Beh*” OR “Internalising
Prob*” OR “Internalizing Beh*” OR “Internalizing Prob*” OR “Externalising

Beh*” OR “Externalising Prob*” OR “Externalizing Beh*” OR “Externalizing

Prob*” OR “social competence” OR “life satisfaction” OR “satisfaction with

life” OR “positive affect” OR “negative affect” ) )
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Spitzer,
Zipfel, &
Herzog,
2002)

14. Global
Assessment
of
Functioning
(GAF)

15. Clinical
Global
Impression
(CGl; Guy,
1976)

16. Brief
Symptom
Inventory
(Franke,
2000)

17.
Additional
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18.

Vander
Elst,
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Van
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VA
Van
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and
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processing
sensitivity

Peer reviewed
Journal article

PloS one

Belgiu

Investigat
e
assumptio
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&
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Title

11

1.2

13 |14 (15 | 21

2.2

23 | 24 | 25 | 31

3.2

3.3

3.4

35

4.1

4.2

43

4.4

45

5.1

5.2

53

5.4

55

Comments

Studies

Cr

iteri

a from the Mixe

dM

ethods Appraisal Tool

Adult Attachment,
Sensory
Processing, and
Distress in Healthy
Adults

1

1

1

Examining the
relationship
between adult
shyness and SPS.
Positing new
model where the
interaction of
sensitivity and
adverse childhood
environments lead
to negative
affectivity and in
turn shyness.
Study 1:

4. *Not enough
information

Examining the
relationship
between adult
shyness and SPS.
Positing new
model where the
interaction of
sensitivity and
adverse childhood
environments lead
to negative
affectivity and in

4. Not enough
information
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turn shyness.
Study 2:

Examining the
relationship
between adult
shyness and SPS.
Positing new
model where the
interaction of
sensitivity and
adverse childhood
environments lead
to negative
affectivity and in
turn shyness.
Study 3:

4. Not enough
information

Examining the
relationship
between adult
shyness and SPS.
Positing new
model where the
interaction of
sensitivity and
adverse childhood
environments lead
to negative
affectivity and in
turn shyness.
Study 4:

1./4. Not enough
information

Alexithymia and
the Evaluation of
Emotionally

Valenced Scenes

4. Did not
account for
confounders e.g.
neuroticism
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Brief Report:
Effects of Sensory
Sensitivity and
Intolerance of
Uncertainty on
Anxiety in
Mothers of
Children with
Autism Spectrum
Disorder

2. Mothers only
took part when
initially wanted
both parents

4. Fathers invited
did not take part

Burnout and
professional
quality of life
among Israeli
dentists: the role of
sensory processing
sensitivity

4. 49% response
rate.

Content and
person effects in
media research:
Studying
differences in
cognitive,
emotional, and
arousal responses
to media content

1. Participants
from museum -
sampling bias?

Dandelions, tulips
and orchids:
evidence for the
existence of low-
sensitive, medium-
sensitive and high-
sensitive
individuals

Did you see it?

Robust individual
differences in the
speed with which

3. Only 60.5%
completed follow

up
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meaningful visual
stimuli break
suppression

Do Overwhelmed
Expatriates Intend
to Leave? The
Effects of Sensory
Processing
Sensitivity, Stress,
and Social Capital
on Expatriates'
Turnover Intention

4. Not enough
information RE
missing data

Early adversities,
family support,
and child well-
being: The
moderating role of
environmental
sensitivity

Environmental
sensitivity and
cardiac vagal tone
as moderators of
the relationship
between family
support and well-
being in low SES
children: An
exploratory study

The association
between sensory
processing
sensitivity, the
five-factor model
and university
adjustment
amongst South

3. Parental
measure queried
weak

4. Large
percentage non-
completed data
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African university
students

Frontal Brain
Activity and
Subjective Arousal
During Emotional
Picture Viewing in

Nightmare

Sufferers

High Sensory- 2. Snowball

Processing approach of

\S/\?Qﬁl'(t"“ty at asking friends of
author and
restricted
timeframe

possible impact
on

representativenes
s?

Highly sensitive
adolescent benefits
in positive school
transitions:
Evidence for
vantage sensitivity
in Japanese high-
schoolers

Highly sensitive
adolescents: The
relationship
between weekly
life events and
weekly
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socioemotional
well-being

Improving the
Measurement of
Environmental
Sensitivity in
Children and
Adolescents: The
Highly Sensitive

Child Scale-21

Item Version

Is sensory 5. Not enough
processing information

sensitivity related
to treatment
outcome in
concentrated
exposure and
response
prevention
treatment for
obsessive-
compulsive
disorder?

Linking emotional
reactivity “for
better and for
worse” to
differential
susceptibility to
parenting among
kindergartners

Measuring
Environmental
Sensitivity in
Educational
Contexts:
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A Validation
Study With
German-Speaking
Students

Measuring
Listening Effort:
Convergent
Validity,
Sensitivity, and
Links With
Cognitive and
Personality
Measures

2. Small, younger
age range, impact
on cogntive test
results?

Media exposure to
terrorism and
people's risk
perception: The
role of
environmental
sensitivity and
psychophysiologic
al response to
stress

1./4. Not enough
information

Negative
childhood
accounts,
sensitivity and
pessimism: A
study of avoidant
personality
disorder features in
college students

1./2.
Undergraduate
rather than
clinical sample
4. Not enough
information

Observer-rated
environmental
sensitivity
moderates
children’s response
to parenting
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quality in early
childhood

People Differ in
their Sensitivity to
the Environment:
An Integrated
Theory and
Empirical
Evidence: Study 3

3. High amount
of missing data
4. Confounders
not measured

People Differ in
their Sensitivity to
the Environment:
An Integrated
Theory and
Empirical
Evidence: Study 4

Predictors of
Mental Health in
Chinese Parents of

2. Sample from
those who had
attended

Children with

Autism Spectrum workshop - could

Disorder (ASD) this not include
those unable to
attend such
events due to
work etc?
4. Not enough
information

Relationship

between the
temperament trait
of sensory
processing
sensitivity and
emotional
reactivity
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Role of childhood
adversities and
environmental
sensitivity in the
development of
post-traumatic
stress disorder in
war-exposed
Syrian refugee
children and
adolescents

4. Not enough
information

Sensory
Processing
Sensitivity and
Attentional Bias -
A Pilot Study

Sensory
Processing
Sensitivity and
Compassion
Satisfaction as
Risk/Protective
Factors from
Burnout and
Compassion
Fatigue in
Healthcare and
Education
Professionals

4. Not enough
information

Sensory processing
sensitivity and
culturally modified
resilience
education:
Differential
susceptibility in
Japanese
adolescents
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Sensory processing
sensitivity and its
relation to parental
bonding, anxiety,
and depression

4. Not enough
information

A qualitative
exploration of
individual
differences in
wellbeing for
highly sensitive
individuals

Sensory processing
sensitivity as a
marker of
differential
susceptibility to
parenting

2. Low SES not
represented, one
province in
Netherlands only

Sensory
Processing
Sensitivity
Moderates the
Relationships
Between Life
Skills and
Depressive
Tendencies in
University
Students

The Impact of
Sensory
Processing
Sensitivity on
Stress and Burnout
in Nurses

4. Not enough
information

Sensory-
Processing
Sensitivity and Its
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Relation to
Introversion and
Emotionality:
Study 2

Sensory-
Processing
Sensitivity and Its
Relation to
Introversion and
Emotionality:
Study 3

Sensory-
Processing
Sensitivity and Its
Relation to
Introversion and
Emotionality:
Study 4

4. Low response
rate impact?

Sensory-
Processing
Sensitivity and
Nonverbal
Decoding: The
Effect on Listening
Ability and
Accuracy

4. Not enough
information

Sensory-
processing
sensitivity in the
context of the
teaching
profession and its
demands

Sensory-
processing
sensitivity
moderates the
association

2. not
representative
sample 4.
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between childhood
experiences and
adult life
satisfaction

Sensory-
processing
sensitivity predicts
performance on a
visual search task
followed by an
increase in
perceived stress

The effect of
sensory-processing
sensitivity on
social preference

3. Not enough
information RE

for online removing 44 year
interaction and olds up

associated 4. Not enough
outcome on information
psychological

wellbeing

The effects of 1. Not enough

sensory-processing
sensitivity and
sense of coherence
on depressive
symptoms in
university students

information

The evolution of
depression among
students: Evidence
for the mismatch
hypothesis and the
influence of
sensory processing
sensitivity

4.4 Not enough
information
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The highly
sensitive teacher:
Sensory-
Processing
Sensitivity,
burnout, and self-
efficacy in urban
public school
teachers

4.4. Very low
response rate

The Interaction
between Sensory
Processing
Sensitivity and
Childhood
Environment on
Social Anxiety

2. Not
representative
sample - large

gender imbalance
4. Not enough
information

The relationship
between ego-
depletion and
sensory processing
sensitivity

The relationship
between perceived
parental rejection
and internalizing
behaviours:
moderating role of
sensory processing
sensitivity and
gender

4. Not enough
information

The Relationship
Between Viewing
ASMR Videos and
Affect in College
Students with
Sensory Sensitivity

1. Not
representative
sample 3. Not
enough
information 4.
Confounders not
controlled e.g.
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negative
affectivity,
neuroticism etc.

The role of
environmental
sensitivity in the
development of
rumination and
depressive
symptoms in
childhood: a
longitudinal study

The trait of
sensory processing
sensitivity and
neural responses to
changes in visual
scenes

1. One culture
looked at when
cultural
differences may
be an issue

3. Data missing
for 4/16
participants in
task

Who is more
susceptible to job
stressors and
resources?
Sensory-
processing
sensitivity as a
personal resource
and vulnerability
factor

4. Not enough
information

Sensory-
processing
sensitivity: A
model to predict
social anxiety

4. Not enough
information
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Sensory processing
sensitivity and its
association with
seasonal affective
disorder

4. Confounders
e.g. neuroticism,
not included

Sensory-
Processing
Sensitivity predicts
treatment response
to a school-based
depression
prevention
program: Evidence
of Vantage
Sensitivity

3. High levels of
participants not
completeing the
12 month follow
up - over 30%.

The Personality
Trait of
Environmental
Sensitivity Predicts
Children's Positive
Response to
School-Based
Antibullying
Intervention

1. Not enough
information

Effects of yoga in
a physical
education course
on attention
control and mental
health among
graduate students
with high sensory
processing
sensitivity

1. Small, specific
sample not
representative 3.
Not enough
information 4.
Confounders e.g.
neuroticism not
included.

How do highly
sensitive persons
parent their
adolescent

4. Number of
drop outs - no
explanation?
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children? The role
of sensory
processing
sensitivity in
parenting practices

Sensitivity to
sensoriprocessing,
self-discrepancy,
and emotional

4. Confounders
e.g. neuroticism,

reactivity of post game

collegiate athletes feedback, not
included

A longitudinal 1. Not enough

approach of information

lockdown effects 2 Non-

on quality of life ) )

and the expression representative

of anxiety- sample

depressive 4. Not enough

disorders information

according to

sensory processing

sensitivity

Sensory-

processing

sensitivity and

COVID-19 stress

in a young

population: The

mediating role of

resilience

Conceptual

ambiguities and 2. Higher

measurement

issues in sensory nu_mber_s of

processing Un'VerS'ty

sensitivity population, not
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balanced with
others

The interplay
between parenting
and environmental
sensitivity

in the prediction of
children’s
externalizing and
internalizing
behaviors during
COVID-19

4. Not enough
information

*Note. The numbers included in comments row refer to the number of the subitem of methodological criteria being addressed in the MMAT. See

MMAT Tool (Hong et al., 2018) for details of to what each subitem pertains.
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding

Study 2: When parental environment
was optimal, there was little difference | Multiple environmental
between HSPs and non HSPs; but when | aspects/
the parental environment was poor, Family environment in
the highly sensitive scored higher on childhood/
unhappy childhood. Study 3/4: Three optimal parenting
way interaction found with gender, such | environment no difference
that when parental environment was in happiness by SPS level/
optimal, there was little difference Poor parental environment -
between men regardless of sensitivity; | unhappy childhood for HSP/
when the parental environment was Optimal parenting
poor, highly environment little difference

Aron, E.N. & Aron, Family environment in sensitive men reported having a much for men/

A. 1997 | Multiple childhood less happy childhood.
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
Multiple environmental
aspects/
childhood environment/
avoidant personality
disorder features

APD features were found to be relationship/
correlated with optimism/pessimism, interaction with optimism
childhood memory valence, and SPS. A | and pessimism/
significant interaction between optimism and APD features
optimism/pessimism and SPS was negatively correlated for
found. A significant negative correlation | high SPS/
emerged between optimism and APD pessimistic features and high
features among those scoring highly in SPS - high APD features/
SPS. The combination of pessimistic SPS interaction with
Meyer, B., & expectancies and high levels of SPS environment/
Carver, C. S. 2000 | Multiple Childhood Environment yielded higher levels of APD features.
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
Environment of childhood/
Manipulated environment/
create frustration in
present/
Childhood environment
affects HSPs/
Impact of negative
SPS and childhood environment interact | experiences/
Childhood Environments / | predicting adult trait negative SPS interacts with
Study 4. Manipulated affectivity. environments/
negative event i.e., SPS interacts with a manipulated creating state negative
Aron, E. N., Aron, frustrating survey negative experience to predict greater affect /
A., & Davies, K. M. | 2005 | Social completion state negative affect. creating trait negative affect
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
SPS was strongly related to depression
and to anxiety. It contributed unique
variance above parenting factors for
both depression and anxiety. SPS was
particularly strongly related to anxiety. Parenting environment/
SPS was correlated with parental Childhood environment/
overprotection. For depression there Relationship with
was a small but significant interaction depression/
between parental care and SPS, such Relationship with anxiety/
that HSPs were more depressed in the Correlation with parental
context of low parental care. This overprotection/
Liss, M., Timmel, interaction was not found for anxiety. Interaction effect for
L., Baxley, K., & No interaction effects found for depression, between
Killingsworth, P. 2005 | Relational Parenting environment parental overprotection. parental care and SPS/
Multiple environmental
aspects/
Participants high in SPS responded to Competitive sporting
competition with greater anxiety and environment/
shame than low SPS counterparts. High SPS respond to
Participants high in SPS also reported competition with more
having greater stress related to actual shame and anxiety/
to Greater stress to aspects
ideal and actual to ought self- self-discrepancies for high
Kemler, D.S. 2006 | Multiple Competitive sports event discrepancies than those low SPS. SPS
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding

Multiple environmental
aspects/

Working environment/

SPS impacts on psychological
work factors/

Reduced sense of
coherence/

reduced comprehension of
internal and external stimuli
as rationally
understandable/

reduced perception of
manageability in work/
decreased finding
meaningfulness/

SPS (and its subscales) are negatively associations with negative
correlated with affect/

sense of coherence, comprehensibility, | associations with work
manageability, meaningfulness and self- | displeasure/

efficacy. SPS (and its subscales) are Associations with need for
Evers, A., Rasche, positive correlated with negative recovery/
J., & Schabracq, M. affectivity, work SPS associated with negative

J. 2008 | Multiple Work environment displeasure and need for recovery. outcomes
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
Sensory
No significant associations between environment/perceptual
accuracy and SPS. Significant correlation | environment/
between SPS and minor-minus-major Visual task/
difference in response time, such that No association with accuracy
Jagiellowicz, J., Xu, the higher a participant was on SPS the | and SPS in visual task/
X., Aron, A., Aron, longer time they spent before Significant relationship with
E., Cao, G, Feng, Change detection task responding to minor changes, relative minor-minus-major
T., & Weng, X. 2011 | Sensory/perceptual | using images to major changes. difference/
SPS was found to predict performance Sensory environment/
on a visual detection task (both reaction | Visual task/
times and error rates) and increased Predicts performance in RT
perceived stress. Only the LST subscale | and error in visual search
led to these results, however. Results task/
were independent of Big-5. Individuals Predicts increased perceived
high in SPS perceived more stress after | stress/
taking the test than individuals low in Differences in SPS levels
Gerstenberg, F.X. 2012 | Sensory Visual detection task SPS. identified
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
Sensory environment/
No significant difference found between | Exposure to noise
participants in cognitive performance in | environment/
noise vs control. This indicates the No significant difference in
impact of the environmental stimulus cognitive performance/
Exposure to noise similar to | was not affected by SPS. Though results | Environmental stimulus not
that of a busy cafe or null, more sensitive participants showed | affected/
Sobocko, K. 2012 | Sensory restaurant slowest response time in Stroop task. Lowest Stroop response time
Multiple environmental
HSPs were found to be no worse or no aspects/
better at recognizing vocal expressions | Audio stimulatory
of emotion than non-HSPs. This was environment/
regardless of whether they were Sensory environment/
exposed to conditions of stimulation or | No difference in recognising
not. When neuroticism was controlled vocal expressions of
for, HSPs did not report being more emotion/
distracted by moderate or high intensity | HSPs not more distracted
audio stimulation than non-HSP when controlling
Gearhart, C.G. 2014 | Multiple Audio stimulation counterparts. neuroticism
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Those scoring more highly in SPS were Social environment/
found to be more affected by negative Childhood environment/
childhood experiences than those Interaction childhood
scoring lowly in terms of adult life experiences, SPS, wellbeing/
satisfaction levels. No differential Lower levels life satisfaction/
effects under positive childhood No effects of positive
Booth, C., experiences were found for high or low | childhood experiences/
Standage, H., & Childhood experiences with | SPS scorers. LST and EOE produced the Individual factors of SPS
Fox, E. 2015 | Social caregiver same significant interaction. predict interaction
Intervention environment/
Resilience programme
environment/
SPS was a significant predictor of School environment/
treatment response. The intervention SPS predictor of treatment
was successful in reducing depression in | response/
girls scoring highly in SPS, though not Effective reducing
Pluess, M., & SPARK Resilience effective at all in those scoring lowly in depression in high SPS girls
Boniwell, I. 2015 | Intervention programme SPS. not low SPS/
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No difference was found in the
psychological wellbeing of those HSPs
who preferred online interaction and
those who preferred face-to-face Multiple environmental
interaction. When comparing the aspects/
psychological wellbeing in the Internet environment/
HSPs who belonged to online and Face | No significant difference in
to face groups, no difference was found. | wellbeing/
HSPs were found to be somewhat more | HSPS somewhat more
Valojaa, A. 2015 | Multiple Internet distressed than non-HSP counterparts. distressed
Multiple environmental
aspects/
Visual task/
Those high in SPS tend to rate standard | parenting environment/
pictorial stimuli, and especially positive | Childhood environment/
ones, as more intensely valanced, Visual task/
perhaps response more quickly than Faster RT for rating positive
others, but do not differ in their rating valence/
of the level of arousal caused by the Interaction with quality of
pictures. Evidence found for an parenting/
interaction between SPS with quality of | high-quality parenting
IAPS picture parenting in predicting how they rated interacts with SPS and
Jagiellowicz, J., presentation/parenting arousal, such that those high in SPS with | impacts response to stimuli /
Aron, A., & Aron, E. environment from high-quality parenting reported having | greater arousal levels to
N. 2016 | Multiple childhood greater arousal to positive pictures. positive stimuli
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Multiple environmental
aspects/

Childhood environment/
No interaction effect found
No significant interaction effect found. childhood environment, SPS,
Main effect of SPS on social anxiety anxiety/
Jaswetz, L. 2016 | Multiple Childhood environment found. Main effect on social anxiety
Sensory environment/
Pain inducement task
environment/
Activating attachment
system/
Attachment anxiety was related to Attachment anxiety has a
sensory sensitivity as measured by the relationship with SPS/
HSP-SV. This associated was not stress accounts for
retained when controlling for stress, attachment anxiety-SPS
indicating the association was largely relationship /
Meredith, P. J,, Cold-pressor pain accounted for by stress. Sensory Stress impacts on HSP/
Bailey, K. J., Strong, inducement task used to sensitivity as measured by HSP-SV was Higher levels of SPS - Higher
J., & Rappel, G. 2016 | Sensory activate attachment system | positively linked with distress. levels of distress/
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A three-way inter-relationship between | Parenting environment/
SPS, Intolerance of Uncertainty and Parenting child with
anxiety was found. High sensitivity and | additional needs/
a susceptibility to being overwhelmed SPS links with intolerance of
by environmental stimulation may lead | uncertainty/
to an experience of the world as being High SPS and
highly unpredictability leads to
unpredictable, which in turn could make | anxiety/
even simple situations and events Unpredictability impacts
Uljarevi¢, M., uncertain and negatively on HSP/
Carrington, S., & Parenting child with ASD difficult for the HSP, thus provoking Simple things more difficult
Leekam, S. 2016 | Relational diagnosis anxiety. for HSP
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A significantly higher level so
attentional engagement was found for Sensory environment/
the high SPS group for happy cues at Attention task/
the 100ms duration, which indicates a greater attention
continuous direction of attention at the | engagement/
positive stimuli ad deeper processing of | deeper processing of
this material. High SPS participants had | material/
self-reported higher negative affect and | higher negative affect/
lower levels of extraversion. They also divert attention from
Posner exogenous cueing diverted attention away from neutral neutral/
Rothenbucher, F. task and cued attention cues at 100ms, possibly to precent diverts attention to prevent
u. 2017 | Sensory task sensory overload. sensory overload/
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SPS significantly and positively
correlated with risk of burnout.
However, stress fully
mediated this relationship when Multiple environmental
introduced into this model. At increased | aspects/
risk of Teaching environment/
presenting with SPS, teachers tended to | Risk of burnout correlation -
have a greater risk of burning out due to | Stress mediated
emotional exhaustion. They also relationship/
reported experiencing more stress at Greater risk of burnout due
work. Qualitative results indicated time | to emotional exhaustion/
demands and colleagues as primary More stress at work/
sources of stress, and both daily and Demands as sources of
systematic coping strategies were stress/

Stefan Lindsay, J. 2017 | Multiple Teaching environment utilised. Coping strategies utilised
Multiple environmental
aspects/

Work environment/
Perceived stress fully mediated the Foreign environment/
effects of SPS and bonding social capital | Stress mediated
on expatriates' turnover intention. relationship/
26.4% of expatriates scored highly in approximately one third of
SPS. Significant differences were found | organisational expatriates
such that 30.7% of organisational were highly sensitive/

Andresen, M., expatriates were highly sensitive Approximately one quarter

Goldmann, P., & Expatriation - working in a compared to 19.3% of external expatriates high in SPS

Volodina, A. 2018 | Multiple foreign country expatriates.
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Those higher in SPS were found to be
more prone to experiencing social Parenting environment/
anxiety than others. SPS also associated | Higher social anxiety/
with avoidant coping, irrespective of the | Association with avoidant
Campbell, T., & quality of parental bond experienced in | coping irrespective of
Moore, K. 2018 | Relational Parenting environment childhood. parenting environment
Sensory environment/
Viewing media/
Viewing positive and
negative video clips/
Positive relationship SPS and
HSP mean score and EOE subscale were | positive emotional
positively associated with positive reactivity/
emotional reactivity, and a marginally Positive relationship SPS and
significant positive association between | negative emotional
HSP and EOE subscale and negative reactivity/
emotional reactivity. Difference Three sensitivity groups
Lionetti, F., Aron, between three sensitivity groups in identified/
A., Aron, E. N., positive emotional reactivity Similarities between three
Burns, G. L., approached significance, though groups | sensitivity groups for
Jagiellowicz, J., & Viewing happy and sad did not differ significantly regarding negative emotional
Pluess, M. 2018 | Sensory video clips negative emotional reactivity. reactivity
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Intervention environment/
Significant intervention effects on Anti-bullying programme
victimisation and internalising environment/
symptoms were moderated by HSC School environment/
score and gender. Boys scoring higher HSC boys benefited more
on HSC benefitted significantly more reduction in victimisation/
Nocentini, A., than lower scoring counterparts with HSC boys benefited more
Menesini, E., & KiVa antibullying reduced victimisation and internalising reduction in internalising
Pluess, M. 2018 | Intervention programme symptomes. symptoms
Sensory environment/
Terror-related media
Sensitivity and reactivity were not exposure environment/
significantly correlated. Sensitivity and stress task environment/
likelihood of attack were correlated no correlation with
such that those scoring higher in HSPS reactivity/
estimated future attacks were more sensitivity associated with
likely. The relationship between HSPS perception/
Rubaltelli, E., score and experimental condition was likelihood of terrorist attack
Scrimin, S., Exposure to terror-related | not significant. Those scoring higher in perception higher/
Moscardino, U., or neutral pictures and HSPS in the terrorism-related pictures impact of terror content on
Priolo, G., & Manneheim multi- condition were more willing to trade off | privacy wants/
Buodo, G. 2018 | Sensory component stress task privacy than those in neutral condition.
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Authors

Year

Environment Type

Specific Environment

Relevant Key Findings

Initial Coding

Scrimin, S., Osler,
G., Pozzoli, T., &
Moscardino, U.

2018

Multiple

Early adversities in family
environment e.g., death in
family, discontent in
relations

HSCS score moderated the association
between both family adversities and
supportive resources provided by
families on children's physical comfort
and their perceived academic and social
performance.

Multiple environmental
aspects/

early childhood
environment/

difficult early childhood/
HSC moderates’ relationship
between adversities and
resources on wellbeing/
environmental impact on
physical and psychological
outcomes/

worse physical comfort
emphasised/
self-perception academically
moderated for better and
worse/

self-perception socially
moderated for better and
worse
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SPS interacted with both changes in

negative and positive parenting in

predicting externalising, though not

prosocial, behaviours. Sensitive children

decreased the most in externalising

behaviour when negative parenting

decreased but increased in it the most

when negative parenting increased.

Likewise, sensitive children decreased

the most in externalizing behaviour

when high levels of positive parenting

were maintained, however they

increased the most in externalizing Parenting environment/

behaviour when positive parenting SPS interaction with

decreased. When receiving low levels of | parenting in predicting

negative parenting, sensitive children behaviour/

decreased in externalising behaviours High SPS Decrease in

more than less-sensitive counterparts. externalising behaviour

sensitive children had the lowest levels parenting dependent/
Slagt, M., Dubas, J. of externalizing behaviour when high High SPS Increases in
S., van Aken, M. A,, levels of positive parenting were externalising behaviour
Ellis, B. J., & maintained, but similar levels when parenting dependent/
Dekovi¢, M. 2018 | Relational Parenting environment positive parenting decreased.
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Multiple environmental
Those with higher HSPS scores rated the | aspects/

tasks as more difficult and had slower Listening Tasks/
CDT latencies. A marginally significant perception of listening tasks
HSPS x as difficult/
Noise interaction was found, indicating | Negative impact on CDT
that the relationship between HSPS latencies/
Strand, J. F., score and CDT latency is stronger in the | Interaction with noise
Brown, V. A., hard than in the easy condition. environment/
Merchant, M. B., Individuals who score higher in SPS results varied by
Brown, H. E., & A number of lab-based showed increased environment type/

Smith, J. 2018 | Multiple tasks effort as measured by some LE tasks. Increased listening effort/
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Multiple environmental
aspects/

Parenting environment/
Parenting child with
additional needs/

Parenting child with ASD/
Higher levels of parental sensory Association with negative
sensitivity were associated with higher psychological outcomes/
DASS-21 total score. Sensory sensitivity | SPS links with intolerance of

had an indirect effect through uncertainty/
Su, X., Cai,R. Y., & Parenting a child with ASD | intolerance of uncertainty on parental indirect impact on parental
Uljarevi¢, M. 2018 | Multiple diagnosis mental health. mental health

Multiple environmental
aspects/

school environment/
Association with negative

affect/

The highest positive significant SPS sub-facets relationship

correlation found between negative negative affect/

affect and the SPS sub-facet negative relationship with

Overexcitability and the total SPS scale. | physical wellbeing/

Significant negative relationships negative relationship with
Tillmann, T., El between physical well-being, psychological wellbeing/
Matany, K., & psychological well-being, functional negative relationship with

Duttweiler, H. 2018 | Multiple School environment capacity, and SPS. functional capacity
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Participants with SAD exhibited higher
scores on trait SPS compared to healthy
controls in both summer and winter.
Their scores on trait SPS increase from
summer to winter, i.e., individuals with Physical environment/
SAD displayed a cross-seasonal pattern | Seasonal environment/
of high sensitivity. Higher trait SPS in Scores on SPS increased by
summer was found to be associated season for SAD participants/
Hjordt, L. V., & with more severe SAD symptoms in High SPS summer more
Stenbeek, D. S. 2019 | Physical Seasons - summer/winter winter. severe depression winter
Intervention environment/
OCD treatment
environment/
exposure therapy
environment/
No significant relationship between SPS | no significant relationship
Holm, S. E. H,, and treatment outcome was found after | with OCD treatment
Hansen, B., Kvale, controlling for pre-treatment levels of outcome when controlling
G., Eilertsen, T., OCD, depression, and anxiety. HSPS pre-treatment factors/
Hagen, K., & Bergen concentrated 4-day | scores were significantly reduced after reduced HSPS scores post-
Solem, S. 2019 | Intervention exposure treatment (B4DT) | treatment. OCD intervention
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Multiple environmental
While sensitivity was significantly aspects/
related to PTSD, childhood adversities war environment/
were the most important variable in related to PTSD/
predicting PTSD. The effect of war on relationship with adversity
Karam, E. G., PTSD was dependent on the interplay and sensitivity/
Fayyad, J. A,, between adversities and sensitivity and | highly sensitive children with
Farhat, C., Pluess, was most prominent in highly sensitive low adversities PTSD most
M., Haddad, Y. C,, children with lower adversities levels, impacted by war/
Tabet, C.C,, ... & Exposure to war and less pronounced in those negative impact on mental
Kessler, R. C. 2019 | Multiple environment experiencing high adversities levels. health/
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Parenting environment/
Children who scored highly in the HSC- Childhood environment/
RS were more affected by the influence | impact of environment type
of parenting quality compared to those | parenting quality/
scoring low. Children in the high affected by parenting
sensitive group were found to be more | quality/
sensitive to negative influences of high negative impact on
levels of permissive parenting when externalising behaviour/
considering externalizing behaviour negative impact on
problems aged three and internalizing internalising behaviour/
behaviour problems aged 3 and 6. They | sensitivity to permissive
were also more sensitive to positive parenting/
effects of high levels of authoritative parenting style interaction/
parenting in predicting social benefits of authoritative
Lionetti, F., Aron, competence at aged 3 and 6. Those parenting/
E. N., Aron, A,, scoring low in sensitivity were generally | positive impact on social
Klein, D. N., & less sensitive to the influence of competence/
Pluess, M. 2019 | Relational Parenting environment parenting.
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Multiple environmental
aspects/

Parenting environment/
childhood environment/
SPS not linked to
SPS was related to neither externalising | externalising behaviour/
nor prosocial behaviour. Highly Reactive | SPS not linked to prosocial
children did not score more highly on behaviour/
SPS than other children. Authors No relationship for SPS with
suggest it may be unlikely for children high reactivity/
who are identified Differences between SPS
Slagt, M., Dubas, J. as susceptible for better and for worse and reactivity/
S., Ellis, B. J., Van using SPS to be the same ones who are | for better and for worse are
Aken, M. A., & also reactive for better and for worse different for SPS and
Dekovi¢, M. 2019 | Multiple Parenting within parent—child interactions. reactivity
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Multiple environmental
aspects/

Teaching environment/

Highly sensitive teachers, while more More attunement to student
attuned to students in need, do not need/
demonstrate enhanced processing in No enhanced processing in
teaching related aspects. SPS can teaching/
explain the relationship between some | Part of relationship with
work characteristics and perceived stress, work, and coping/
stress through coping and cognitive Relationship with
processes. SPS was found to relate to depression/
teachers’ depression, anxiety, and some | Relationship with anxiety/
psychosomatic disorders. Teachers who | Relationship with
were highly sensitive benefited more psychosomatic disorders/
from therapeutic interventions than More benefit from
non-highly sensitive counterparts. SPS therapeutic intervention for
can contribute significantly to high SPS/

Tillmann, T. 2019 | Multiple Teaching environment development of stress in teachers. Higher stress levels
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Multiple environmental
aspects/

Work environment/
Vander Elst, T., Aspects of SPS amplify
Sercu, M., Van den negative outcomes/
Broeck, A., Van EOE and LST were found to amplify the | Aspects of SPS amplify job
Hoof, E., Baillien, relationship between job demands and | demands - emotional
E., & Godderis, L. 2019 | Multiple Work environment emotional exhaustion. exhaustion relationship
Multiple environmental
aspects/
Education environment/
Strong Sense of Coherence prevented Strong sense of coherence
high-SPS students from experiencing protective/
over-arousability and dysfunctional Strong SOC decrease
Yano, K., Kase, T., cognition, and consequently decreased | depression severity for high
& Qishi, K. 2019 | Multiple University environment the severity of depressive symptoms. HSP
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Students higher in SPS had lower
Attentional Control and higher negative | Multiple environmental
mood states before the course, aspects/
however, a significant improvement in Yoga course environment/
scores was observed. Differences Intervention environment/
between the two groups after the yoga | Improvement in attentional
course were not statistically significant. | control/
Amemiya, R., A positive correlation was found Differences not significant
Takahashi, G., between SPS and variation in AC, post-course/
Rakwal, R., Kahata, however, a negative correlation was Positive correlation with SPS
M., Isono, K., & found between variation in AC and and variation in attentional
Sakairi, Y. 2020 | Multiple Yoga course mood states. control
Negative affectivity was not correlated
with high SPS. Increase in positive affect
between pre and post-test when
viewing no voice control video in high Sensory environment/
SPS participants. Data did not support Viewing ASMR environment/
the hypothesis of Increase in positive affect for
significant improved positive affect high SPS/
after watching ASMR type videos. hypothesis not supported RE
Decrease in negative affect found after | ASMR/
Viewing ASMR videos/non | watching ASMR videos and control Decrease in negative affect
Baldwin, E. D. 2020 | Sensory ASMR controls videos. following all videos for HSP
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Initial Coding

Black, B. A., &
Kern, M. L.

2020

Multiple

Extravert-dominant social
context

HSPs perceive wellbeing arises from
harmony across different dimensions. A
number of valued practices were noted
for wellbeing; self-acceptance, having
positive social relationships but this
being balanced by times of solitude,
connecting with nature, contemplative
practices, emotional self-regulation,
practicing self-compassion. Emotional
experiences were also valued; low-

intensity positive emotion, self-

awareness, having a sense of meaning,

and hope/optimism. Barriers to

wellbeing were identified as physical
health issues and saying no to others.

Multiple environmental
aspects/

Extraverted environment/
Social environment/
Perception of wellbeing
coming from harmony of
different areas/

Engage in different practices
to cultivate wellbeing/
Different emotional
experiences valued for
wellbeing/

Poor physical health and
saying no are barriers to
wellbeing
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Sensory environment/
Viewing emotional material
Carr, M., Summers, environment/
R., Bradshaw, C., Nightmare sufferers higher
Newton, C., Ellis, in SPS/
L., Johnston, E., & Nightmare sufferers scored more highly | Differences in SPS levels
Blagrove, M. 2020 | Sensory Emotional Picture Viewing | on the HSPS than control participants. identified
Results showed that more variation in Social environment/
responses to media was due to Viewing positive and
differences between the participants negative video clips/
rather than difference between stimuli, | SPS not predictive of
however SPS did not significantly response to media/
Fikkers, K. M., & Viewing positive and explain this between-participant SPS not moderative of
Piotrowski, J. T. 2020 | Social negative media video clips | variation as a predictor or moderator. response to media/
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Parenting environment/
Attachment anxiety was postiviely Attachment anxiety has a
associated to SPS. Attachment anxiety relationship with SPS/
mediated the relationship between Attachment anxiety
parents' SPS levels and harsh parenting, | mediated relationships/
and partially mediated the relationship | Attachment anxiety role in
Goldberg, A., & between parents' SPS levels and use of | parenting styles at different
Scharf, M. 2020 | Relational Parenting environment psychological intrusiveness. levels of SPS
Multiple environmental
aspects/
school environment/
transition to high school
Adolescents higher in SPS reported a environment/
greater increase in their well-being after | SPS associated with
the transition to high school, wellbeing/
corresponding to their perceived bigger increase in wellbeing/
environmental change, vantage sensitivity
whilst low sensitivity peers did not show | supported/
such well-being enhancement. Evidence | diathesis-stress not
found for vantage sensitivity over supported/
limura, S., & Kibe, Transition to high school diathesis-stress or differential differential susceptibility not
C. 2020 | Multiple environment susceptibility models. supported
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Intervention environment/
School-based intervention/
Student scoring higher in SPS, who School environment/
scored significantly lower in wellbeing Increase in wellbeing post
than counterparts at baseline, intervention/
responded more positively to the reduction in depression/
Kibe, C., Suzuki, intervention, and had greater levels of increasing self-esteem/
M., Hirano, M., & Modified version of the reduction in depression and more greater impact of
Boniwell, I. 2020 | Intervention SPARK resilience program promotion of self-esteem. intervention for higher SPS
Multiple environmental
aspects/
Found that burnout can be predicted by | Work environment/
the three aspects of SPS (ease of Dentistry/
excitation, low sensory threshold and Burnout can be predicted by
aesthetic sensitivity). These also SPS/
predicted dentists’ satisfaction at work. | Work satisfaction impacted
Positive correlation between SPS and by SPS/
Meyerson, J., secondary traumatic stress. EOE and LST | SPS positive correlation with
Gelkopf, M., Eli, 1., but not AES predicted dentists' secondary traumatic stress/
& Uziel, N. 2020 | Multiple Work as dentist in Israel reactions to patient's stress and trauma.
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Higher levels of SPS predicted higher
levels of internalizing problems when
controlling for parental rejection, Parenting environment/
however this Childhood environment/
effect was not there when interaction Higher levels of internalising
between SPS and problems controlling for
gender was included in the model. parental rejection/
highly sensitive girls were more inclined | No prediction when gender

Onursal Ozer, B. 2020 | Relational Parenting environment to experience internalizing problems. interaction included/

Multiple environmental
aspects/

SPS was found to have a moderating University environment/
effect on the positive correlation Moderating effect of SPS on
between mismatch factors and mismatch and depression/
depression. SPS was found to correlate | Correlate with mismatch/
with mismatch factors, depression, and | Relationship with
neuroticism. In the interviews, HSPs depression/
noted their sensitivity to environmental | SPS Correlates with
stimuli, feeling different compared to neuroticism/
others, and having more difficulty Feeling different to others/
coping with mismatch factors in their Difficulty coping with

Pernot, L. 2020 | Multiple University environment daily life. mismatch factors
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Study 3: HSP-12 was a significant
predictor of changes in well-being
across 10 months, with teacher trainees
who were more sensitive showing a
significant decline in well-being
followed by a full recover. Those low in | Multiple environmental
sensitivity appeared unaffected by the aspects/
experience. Teaching environment/
Study 4: HSP-12 score significantly Viewing positive video clip/
moderated short-term effects of mood induction/
Study 3: Teaching positive mood induction using video clip | Decline in wellbeing/
environment as a teacher- on pre-post changes in positive mood. more pronounced effects -
Pluess, M., trainee Change in positive mood was more greater change in positive
Lionetti, F., Aron, Study 4: Exposure to mood | pronounced in the high sensitivity mood
E. N., & Aron, A. 2020 | Multiple induction video. group.
Multiple environmental
aspects/
SPS was found to correlate overall with Nursing environment/
nursing stress, burnout, five nursing Healthcare environment/
subscales of stress, and two subscales of | SPS relationship with nursing
burnout. SPS was shown to be a stress/
Redfearn, R. A,, predictor for overall nursing stress, Burnout association/
van Ittersum, K. overall burnout, of two nursing stress SPS predictor for negative
W., & Stenmark, C. Working in nursing subdimensions, and one burnout wellbeing/
K. 2020 | Multiple currently in the USA subdimension.
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Strong positive correlations were
observed between difficulties
identifying and describing feelings Sensory environment/
scores and scores on the EOE subscale Evaluation of emotional
of the HSPS. Authors suggest this material/
indicates that problems with emotional | difficulties with emotional
appraisal are most evident in those who | identification/
Rigby, S. N., are easily overwhelmed by busy sensory | difficulties with emotional
Jakobson, L. S., environments. EOE was a negative description/
Pearson, P. M., & predictor of accuracy in classification of | accuracy in classifying
Stoesz, B. M. 2020 | Sensory Emotional scenes task positive scenes. positive scenes impacted
Multiple environmental
aspects/
Lockdown environment/
COVID-19 pandemic
environment/
Relationship with anxiety/
Relationship with
SPS related to levels of anxiety and depression/
depression, with depression increasing | Depression increasing with
with higher levels of SPS. For those with | SPS/
average SPS, lockdown had a significant | Positive effect of lockdown
positive effect in reducing anxiety for average SPS on anxiety/
disorders. In terms of quality of life, Lockdown reducing anxiety
Bordarie, Jimmy; lockdown appeared to play a positive disorders/
Aguerre, Colette; Confinement during role for entire sample regardless of SPS | Positive effect of lockdown
Bolteau, Laétitia 2021 | Multiple COVID-19 pandemic level. on QOL regardless of SPS
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Multiple environmental
aspects/

Any potential relation between the Emotional recognition test

factors of SPS and emotional environment/

recognition ability can be fully explained | Relationship between SPS

Geneva Emotion by the Big-5 personality traits. LST was and emotional recognition
Hellwig, S., & Roth, Recognition Test (GERT; found to be unrelated to emotional ability explained by Big-5/
M. 2021 | Multiple Schlegel et al., 2014) recognition ability.
Multiple environmental

Adolescents with high SPS were aspects/

more likely to be affected by both Current life environment/

negative and positive life events, which | High SPS/

resulted increased wellbeing/

in an increase in their socioemotional increased social wellbeing/

well-being. However, their SPS increased emotional

functioned as vulnerability when they wellbeing/

experienced SPS as vulnerability factor/

many negative life events. Lower SPS negative life environment

adolescents showed resilience impact/

regardless of the quality of their life Low SPS associations with
limura, S. 2021 | Multiple Current life environment events. resilience any environment/




408

Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
Multiple environmental
aspects/

Early parenting
environment/
Lionetti, F., Klein, Children's sensitivity interacted with Childhood environment/
D. N., Pastore, M., permissive parenting to predict Interaction between
Aron, E. N., Aron, Early parenting rumination at age 9, which in turn parenting and sensitivity/
A., & Pluess, M. 2021 | Multiple environment predicted higher levels of depression. Predicting rumination/
Parenting environment/
High levels of parent—child closeness COVID-19 pandemic
was protective for environment/
HSCs for internalising and externalising | Parent-child closeness
behaviours. HSCs showed overall protective for HSC in
slightly higher levels of internalizing internalising and
behaviors before and during externalising behaviour/
the lockdown. Low levels of parent— HSC showed higher levels of
Lionetti, Spinelli, child closeness was associated with a internalising behaviour/
Moscardino, small increase in internalizing behaviors | Low levels parent-child
Ponzetti, Garito, during the closeness associated with
Dellagiulia, Aureli, Parenting environment lockdown in both low and highly increase in internalising
Fasolo, & Pluess 2021 | Relational during COVID-19 Pandemic | sensitive children. behaviours regardless of SPS
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Multiple environmental
aspects/
early childhood
environment/
early parenting
environment/
adjusting to university

Students with high levels of SPS environment/

reported significantly worse adjustment | relationship SPS and

to university. Moderating effect for adjustment/

parental care for students low on SPS. adjustment difficulties/

Poor adjustment to university was moderating effect of

driven by a propensity towards negative | parental care/

affect, but carefully and deeply poor adjustment driven by

Early parenting processing stimulation by those with negative affect/

May, AK. & experiences/ high SPS levels partially offset helped offset adjustment
Pitman, M.M. 2021 | Multiple Adjustment to university adjustment difficulties. difficulties

Three sensitivity groups identified: “Low

sensitive” (43%), “Moderately sensitive”

(33%), and “Highly sensitive” (24%). No

difference between groups in baseline

CVT. At low and average levels of family | family support environment/

support, highly sensitive children with Three sensitivity groups
Moscardino, U., higher resting CVT reported better identified/
Scrimin, S., wellbeing than those with low resting relationship between HSC,
Lionetti, F., & CVT, this was not observed in other CVT, family support, and
Pluess, M. 2021 | Relational Family support sensitivity groups. wellbeing/
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Multiple environmental
aspects/

Education environment/
Relationship between emotional Teaching environment/
exhaustion and SPS were significant in healthcare environment/
healthcare workers and educators. COVID-19 pandemic
Relationship between DP and SPS was environment/
significant in educators. Increase in EOE | relationship with emotional
would contribute to increasing exhaustion/
emotional exhaustion. Being a increase ease of excitation
healthcare worker and scoring high on negative impact/
EOE acted as a risk factor for personal risk factor for personal
Pérez-Chacdén, M., realization. Low sensorial threshold and | realization/
Chacon, A., Borda- Working in education or compassion satisfaction acted as increased compassion
Mas, M., & healthcare fields at protective factors in this area. EOE and | fatigue/
Avargues-Navarro, beginning of COVID-19 EAS increased compassion fatigue different impacts by
M. L. 2021 | Multiple pandemic regardless of sector. environment
Sklar, A. Y.,
Goldstein, A. Y.,
Abir, Y., Goldstein, Sensory environment/
A., Dotsch, R., Visual task/
Todorov, A., & Breaking continuous flash Significant correlation found between Negative correlation
Hassin, R. R. 2021 | Sensory suppression (bCFS) task NVPS and self-reported SPS. between NVPS and SPS/
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
Multiple environmental
Weyn, S., Van aspects/
Leeuwen, K., parenting environment/
Pluess, M., childhood environment/
Lionetti, F., Results did not support evidence for No evidence for HSC as
Goossens, L., HSC Scale as a moderator for moderating parenting and
Bosmans, G., ... & relationship between parenting behaviour/
Bijttebier, P. 2021 | Multiple Parenting environment internalising or externalising problems.
Multiple environmental
aspects/
Education environment/
Association between SPS and SPS association with
depressive tendencies even when depressive tendencies/
controlling for neuroticism. Emotional High SPS emotional coping
coping skills were found to be skills negative association
negatively associated with depressive with depressive tendencies/
tendencies only when SPS was high. Low SPS decision-making
Decision-making skills were found to be | skills negative association
negatively associated with depressive with depressive tendencies/
tendencies only when SPS was low. SPS No interaction with
Interpersonal relationship skills were interpersonal relationship
Yano, K., Kase, T., negatively associated with depressive skills and depressive
& Oishi, K. 2021 | Multiple University environment tendencies, without SPS interaction. tendencies
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Authors Year | Environment Type Specific Environment Relevant Key Findings Initial Coding
Multiple environmental
aspects/

COVID-19 pandemic
Higher levels of SPS were associated environment/
with higher levels of COVID-19 stress. Higher SPS - Higher levels of
Resilience buffered the negative COVID-19 related stress/
COVID-19 pandemic in association between SPS, and COVID-19 | Resilience buffers negative
limura, Shuhei 2022 | Multiple Japan stress. associations
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Studied Environments

Early Years For Child and Caregiver

The senses, perception, and cognitive
modification

Occupational environment

Multi-faceted environment

Parenting
e  Parenting environment

e Parenting child with additional
needs

e  Family support environment

e Early parenting environment

e  Parenting child with ASD

Childhood

e  Environment of childhood
Early childhood environment
Difficult early childhood
Childhood environment
Family environment in
childhood

Task

Sensory Task
e  Pain inducement task
environment
e  Visual task
e Listening Tasks

Cognitive Task
e  Stress task environment
e  Emotional recognition test
environment
e Attention Task
e Evaluation of emotional
material

Exposure
Activation of emotions/systems

Manipulated environment
Create frustration in present
Activating attachment system
Viewing positive and negative
video clips

Viewing positive video clip

e Mood induction Terror-related
media exposure environment

Impact on senses
e  Sensory environment
e  Perceptual environment

Working environment

Work environment
Dentistry

Working environment
Teaching environment
Healthcare environment
Nursing environment

Educational environment

Adjusting to university
environment

School environment
Transition to high school
environment

Education environment
University environment

Social environment
Multiple environmental aspects
Current life environment
War environment
COVID-19 pandemic
environment

Extraverted environment
Internet environment
Physical environment
Seasonal environment
Lockdown environment
Competitive sporting
environment

Foreign environment




414

Audio stimulatory environment

Exposure to noise environment

Viewing ASMR environment

Intervening in the environment

Intervention environment
OCD treatment environment
Exposure therapy environment
School-based intervention
Resilience programme
environment

Anti-bullying programme
environment

Yoga course environment
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Outcomes for SPS in environments

Mental Health and Wellbeing

Cognition

Relationships with Other Internal and External Factors

Impacted areas:

Positively impact
e Positive relationship SPS and positive

emotional reactivity

SPS associated with wellbeing

Bigger increase in wellbeing

Increased wellbeing

Increased social wellbeing

Increased emotional wellbeing

Low SPS associations with resilience any

environment

e More pronounced effects - greater change in
positive mood

e Effective reducing depression in high SPS
girls not low SPS

e HSC boys benefited more reduction in
victimisation

e HSC boys benefited more reduction in
internalising symptoms

e Lockdown reducing anxiety disorders

e Increase in positive affect for high SPS

Decrease in negative affect following all

videos for HSP

Increase in wellbeing post intervention

Reduction in depression

Increasing self-esteem

Greater arousal levels to positive stimuli

Parent-child closeness protective for HSC in

internalising and externalising behaviour

Negatively impact
e Attachment anxiety has a relationship with
SPS

Abilities:
Processing

Affective

Difficulties with emotional
identification

Accuracy in classifying positive scenes
impacted

Negative correlation between NVPS
and SPS

Reduced comprehension of internal
and external stimuli as rationally
understandable

Negative impact on CDT latencies
Increased listening effort

Faster RT for rating positive valence
Deeper processing of material
Improvement in attentional control
Positive correlation with SPS and
variation in attentional control
Greater attention engagement

HSPs not more distracted when
controlling neuroticism

No enhanced processing in teaching
No significant difference in cognitive
performance

Lowest Stroop response time

No association with accuracy and SPS
in visual task

Significant relationship with minor-
minus-major difference

Predicts performance in RT and error
in visual search task

No difference in recognising vocal
expressions of emotion

Internal Factors

Stress accounts for attachment anxiety-SPS
relationship

Stress impacts on HSP

SPS links with intolerance of uncertainty

Stress mediated relationship

Relationship SPS and adjustment

Poor adjustment driven by negative affect
Helped offset adjustment difficulties

Nightmare sufferers higher in SPS

SPS as vulnerability factor

No significant relationship with OCD treatment
outcome when controlling pre-treatment factors
No relationship for SPS with high reactivity
Differences between SPS and reactivity
Interaction with optimism and pessimism
Attachment anxiety mediated relationships
Association with avoidant coping irrespective of
parenting environment

No prediction when gender interaction included
Resilience buffers negative associations
Relationship between SPS and emotional recognition
ability explained by Big-5

Strong sense of coherence protective

Strong SOC decrease depression severity for high
HSP

Moderating effect of SPS on mismatch and
depression

Correlate with mismatch

SPS Correlates with neuroticism

Risk of burnout correlation - Stress mediated
relationship

High SPS emotional coping skills negative
association with depressive tendencies
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Higher levels of SPS - Higher levels of
distress

Creating state negative affect

Creating trait negative affect

High SPS and unpredictability leads to
anxiety

Burnout can be predicted by SPS

Work satisfaction impacted by SPS

SPS positive correlation with secondary
traumatic stress

Positive relationship SPS and negative
emotional reactivity

worse physical comfort emphasised
Adjustment difficulties

SPS impacts on psychological work factors
Associations with negative affect
associations with work displeasure
Associations with need for recovery

SPS associated with negative outcomes
SPS sub-facets relationship negative affect
Negative relationship with physical wellbeing
Negative relationship with psychological
wellbeing

Avoidant personality disorder features
relationship

Optimism and APD features negatively
correlated for high SPS

Pessimistic features and high SPS - high APD
features

Negative impact on externalising behaviour
Negative impact on internalising behaviour
Decline in wellbeing

Association with negative psychological
outcomes

Indirect impact on parental mental health
Related to PTSD

Relationship with adversity and sensitivity

Difficulties with emotional description
Reduced sense of coherence
More attunement to student need

Behavioural

Simple things more difficult for HSP
Decreased finding meaningfulness
Negative relationship with functional
capacity

Positive impact on social competence
Engage in different practices to
cultivate wellbeing

Coping strategies utilised

Diverts attention to Prevent sensory
overload

Perception:
Self-perceiving

Self-perception academically
moderated for better and worse
Self-perception socially moderated for
better and worse

Different emotional experiences valued
for wellbeing

Feeling different to others

External world

Perception of listening tasks as difficult
Sensitivity associated with perception
Likelihood of terrorist attack
perception higher

Perception of wellbeing coming from
harmony of different areas

Reduced perception of manageability
in work

Low SPS decision-making skills negative association
with depressive tendencies

External Factors

Childhood environment affects HSPs

Impact of negative experiences

SPS interacts with environments

Unpredictability impacts negatively on HSP
Approximately one third of organisational
expatriates were highly sensitive

Approximately one quarter expatriates high in SPS
HSC moderates relationship between adversities and
resources on wellbeing

environmental impact on physical and psychological
outcomes

relationship between HSC, CVT, family support, and
wellbeing

Moderating effect of parental care

Negative life environment impact

No evidence for HSC as moderating parenting and
behaviour

Interaction with noise environment

Results varied by environment type

Impact of terror content on privacy wants

SPS interaction with environment

Impact of environment type parenting quality
affected by parenting quality

Sensitivity to permissive parenting

Parenting style interaction

Benefits of authoritative parenting

Interaction with quality of parenting

High-quality parenting interacts with SPS and
impacts response to stimuli

Highly sensitive children with low adversities PTSD
most impacted by war

Greater impact of intervention for higher SPS




417

Negative impact on mental health

Higher negative affect

Relationship with emotional exhaustion
Increase ease of excitation negative impact
Risk factor for personal realization
Increased compassion fatigue

Relationship with depression

Relationship with anxiety

SPS association with depressive tendencies
SPS relationship with nursing stress
Burnout association

SPS predictor for negative wellbeing
Relationship with psychosomatic disorders
Higher stress levels

Lower levels life satisfaction

Higher SPS - Higher levels of COVID-19
related stress

Predicts increased perceived stress

HSPS somewhat more distressed
Difficulty coping with mismatch factors
Greater risk of burnout due to emotional
exhaustion

More stress at work

Main effect on social anxiety

Higher levels of internalising problems
controlling for parental rejection
Predicting rumination

Aspects of SPS amplify negative outcomes
Aspects of SPS amplify job demands -
emotional exhaustion relationship

Higher social anxiety

High SPS respond to competition with more
shame and anxiety

Greater stress to aspects self-discrepancies for
high SPS

Depression increasing with SPS

Correlation with parental overprotection
Interaction effect for depression, between parental
care and SPS

Poor physical health and saying no are barriers to
wellbeing

SPS interaction with parenting in predicting
behaviour

High SPS Decrease in externalising behaviour
parenting dependent

High SPS Increases in externalising behaviour
parenting dependent

Optimal parenting environment no difference in
happiness by SPS level

Optimal parenting environment little difference for
men

Part of relationship with stress, work, and coping
More benefit from therapeutic intervention for high
SPS

Interaction childhood experiences, SPS, wellbeing
No effects of positive childhood experiences
Demands as sources of stress

Environmental stimulus not affected

Interaction between parenting and sensitivity
Positive effect of lockdown for average SPS on
anxiety

Positive effect of lockdown on QOL regardless of
SPS

Attachment anxiety role in parenting styles at
different levels of SPS

Scores on SPS increased by season for SAD
participants

SPS predictor of treatment response

Reduced HSPS scores post- OCD intervention
Low levels parent-child closeness associated with
increase in internalising behaviours regardless of
SPS
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High SPS summer more severe depression
winter

Poor parental environment - unhappy
childhood for HSP

HSC showed higher levels of internalising
behaviour

Null findings:
e  SPS not linked to externalising behaviour
e SPSnot linked to prosocial behaviour
e  SPS not predictive of response to media
e  SPS not moderative of response to media

No correlation with reactivity

Differences not significant post-course

SPS no interaction with interpersonal
relationship skills and depressive tendencies
No significant difference in wellbeing

No interaction effect found childhood
environment, SPS, anxiety

Hypothesis not supported RE ASMR
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Different aspects of Sensitivity and SPS

SPS Groupings

Three sensitivity groups identified

Similarities between three sensitivity groups for negative emotional reactivity
Different sensitivity groups

Differences in SPS levels identified

Individual factors of SPS predict interaction

Other sensitivities

Vantage sensitivity supported

Diathesis-stress not supported

Differential susceptibility not supported

For better and for worse are different for SPS and reactivity




Appendix G

420

Examples of Coding of Qualitative Data From MRP

Question 1: «”

Table G.1
Coding example for Qualitative Question 1

Participant’s Answer

Codes

| felt interested to see what would happen in the everyday
seen. | watched the trains, buses and cars waiting to see if
people would appear in the scene. | felt interested and alert
during the clip, paying attention to the details of the scene
and imagining in my head who might appear on the scene
(e.g., a commuter going to work on the train). | also felt a
little bit of nostalgia as | have used both the train station
and post office depot previously. This stirred up some
memories of times | have been waiting for the bus at that
station and collecting parcels from the depot as a teenager.
I also thought of my own car as my model of car passed in
the video. For me, the video scenes were familiar and
interesting, as a local.

Curiosity/
Focus on details/
Interested/Feeling alert/

Imagination sparked/
Feeling nostalgia/Familiarity

with area/
Memories of place/

Familiarity with area/
Interested

it was a very relaxing video of nature scenes. | was trying
to see if | recognised the beach. It made me think that |
would love to be at that beach now going for a swim. The
scenes of the woods were peaceful also and made me think
about going for a walk today. Around the middle of the
video | started getting a bit bored and distracted wondering
how much longer it would be despite finding the footage to
be pleasant

Relaxed/

Attempts to recognise the
area/Wish to change own
surrounds/

Want to engage in outdoor
activity/Bored/

Pleasant video/

Table G.2
Coding example for Qualitative Question 2

Participant’s Answer

Codes

I spend time in nature almost everyday as I live in a rural
area and close to a woodland where | take my dog for
walks. | find spending time in nature very relaxing and
rejuvenating and notice that | also feel better and have
more energy after going outside. In warmer months I go to
the beach most weekend for a swim in the sea and a walk
along the headlands and it has become part of my routine
since the pandemic.

frequent nature
exposure/living in rural
area/walking dog in
nature/nature brings
relaxation/nature brings
rejuvination/nature brings
energy/impact of weather on
nature
experience/swimming/walking
in nature

I enjoy going for walks in the countryside and also enjoy
the sound of running water like rivers and the sound of
waves on the beach

Walking in nature/
enjoys auditory aspects of
nature/enjoys bluespaces




Appendix H

Table of Demographic Information of MRP Participants

Table 4.1
Demographic Information of Participants
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Information n %*
Age Group
18-29 29 19.70
30-39 18 12.20
40-49 26 17.70
50-59 30 20.40
60-69 27 18.40
70+ 14 9.50
Sex
Male 68 46.30
Female 78 53.10
Prefer not to say 1 0.70
Nationality
Irish 136 92.60
British 4 2.70
British/Irish 2 1.40
Asian 1 0.70
French 1 0.70
Spanish 1 0.70
Turkish 1 0.70
United States 1 0.70
Highest Educational Level
Primary Education 1 0.70
Upper Secondary School e.g. Leaving Certificate, LCA 27 18.40
Third Level non degree e.g. Diploma 29 19.70
Third level degree 41 27.90
Postgraduate degree 49 33.30
Area Lived in Currently
Rural 66 44.90
Urban 41 27.90
Suburban 40 27.20
Country of Current Residence
Ireland 139 94.60
United Kingdom 5 3.50
Australia 2 1.40
United States 1 0.70

* Including missing data
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Appendix |
Stroop Advice on Hand placement and Stroop Script
On the following screen you will be completing a task using several keys on
your keyboard - namely R, G, B, and Y.

Here is an image of how we would recommend putting your fingers on the
keyboard for this task.

E - = |
Y 3 #

Press the arrow on the bottom right of your screen to continue.

Before you begin, can you read these words?
YELLOW RED
GREEN BLUE

YES =>PressY NO =>Press N

Practice STROOP Task Instructions

In this task you will see colour names

(YELLOW, BLUE, RED, GREEN)

each printed in a different colour, followed by a white cross in the centre of the screen
Your task is to respond to the print colour of the word.

So, for example, if you see
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GREEN
You need to respond with the printed colour, (i.e., red).
You respond using the keys on your keyboard.

R (red) B (blue)

Try to ignore the meaning of the word, and look at the printed colour
You can still answer when the white cross is on the screen.
You will now have a practice round to try this out before completing the task.

Press the SPACE BAR to begin.

Main Task Instructions

In the main task, again you will see the same colour name, each printed in a different colour.
You will NO LONGER RECEIVE FEEDBACK on your answers,

Your task is to respond to the print colour of the word.

So, for example, if you see

GREEN

You need to respond with the printed colour, (i.e., red).

You respond using the keys on your keyboard.

R (red) B (blue)

Try to ignore the meaning of the word, and look at the printed colour
You can still answer when the white cross is on the screen.

Press the SPACE BAR to begin.
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Appendix J

Ethics Application with Amendments, and Letter of Ethical Approval and Follow Up
Emails Following Amendments

University College Cork

School of Applied Psychology

Doctor of Clinical Psychology

Feedback Form - Major Research Project Proposal

Trainee: Eimer Cadogan 112329751

Supervisor: Dr Annalisa Setti, Dr Mike Murphy

Project Title: . . . ) .
Impact of nature intervention on rumination in the highly sensitive

person

Research Panel Decision

Please circle ONE of the following decisions:

Pass unconditionally

Pass conditional on required revisions

Currently not passable; revise and resubmit

Not competent / passable; a different project proposal is required

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |
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Feedback and any revisions required:

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |
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Major Research Project Proposal for:

Impact of nature intervention on rumination in the highly sensitive person

UCC

& 2 ®s> Colaiste na hOllscoile Corcaigh, Eire
Qs  University College Cork, Ireland

Name: Eimer Cadogan
Student ID: 112329751

Academic Supervisors: Dr Annalisa Setti, Dr Mike Murphy

Date: 8 January-2021 26%-October-2021 JOtHINGVEmber2021
Wordcount for Proposal:%?.%%.

Declaration of Academic Honesty: | declare that the content of this assignment is all my own work.
It has not been submitted in respect of any other course/module. Where | have used the work of

others it is acknowledged and referenced accordingly.

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |
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Background and Rationale

Two of the most common mental health issues globally are depression and anxiety, with
depression being ranked by the WHO as the single largest contributor to global disability and anxiety
ranked 6 (WHO, 2017). A group of people who are particularly at risk for this are Highly Sensitive
Persons (HSPs). The HSP construct was popularized in self-help literature, though it is in fact a well

characterized scientific construct though it remains understudied in Ireland.

The trait that defines HSPs is known as Sensory Processing Sensitivity (SPS), it is a genetically
based trait, which has been found to be associated with greater levels of sensitivity and responsivity
to social and environmental stimuli (Acevedo et al., Aron-RPespes;&Jessen;-2018). It is distinct from
introversion and sensory processing disorder. The trait is characterized by high levels of sensitivity to
stimulation offered by the environment and HSPs are identifiable by their heightened emotionality,
empathy, and depth of processing (Aron et al., Aren,&Jagielewicz; 2012). At present, the literature
would suggest considering SPS as a continuum with three broad categories i.e. indicating there are
low, medium, and highly sensitive individuals (Lionetti et al., 2018). However, this trait goes beyond
processing of sensory inputs, and also comprises a deep sense of beauty, as well as empathy
towards others’ suffering (Greven et al., 2019). HSPs are thought to represent a significant minority

of the population, 20-35% approximately (Greven et al., 2019).

Although the trait would appear to confer benefits, those who have it, due to their
sensitivity, are more vulnerable to unfavourable environments yet have the ability to thrive in more
suitable environments. For example, research would suggest that SPS is a risk factor for the mental
health issues of anxiety and depression (Booth et al., Standage&Fox; 2015; Liss et al., Fimmelk;
BaxleyKillingsweorth; 2005) particularly when HSP children grow up in chaotic environments. One
recent review hypothesized that it is dysfunctional cognitive responses to environmental stimuli (e.g.

rumination) mediating the relationship between SPS and psychological distress (Wyller et al., 2017).

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |
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Indeed, rumination is a process common in cognitive theories of both depression and anxiety in

general.

However, the SPS trait can confer strengths in terms of cognition, e.g. attention, with a study
from Jagiellowicz et al. (2011) showing that those with greater levels of SPS showed stronger
activation in brain regions for visual and attention processing when asked to notice subtle
differences in photographs. Similarly, a study from Aron et al., (2010) found that individuals high in
SPS to be less influenced by cultural differences in tasks evaluating context dependency. This finding
would suggest that HSPs can focus on tasks themselves independent of other factors. This is
interesting, as research has shown that impaired attentional control, particularly narrow and
inflexible attentional focus, could increase risk of depression through the promotion of ruminative
thinking (DeJong et al., Fex&Stein; 2019). Therefore, if an HSP individual focuses on negative
thoughts it may be more difficult for them to interrupt them. However, HSPs are also more
susceptible to distraction due to overwhelm from external factors and strong stimuli, e.g. bright

lights, loud noises, which is a feature of the trait (Aron & Aron, 1997).

Considering the biopsychosocial model of mental health, the environment has a large role to
play in determining mental health outcomes and more so for HSPs (e.g. Liss et al, 2005). Here
environment refers not only to the psychological and social world, but also the physical
environment. In recent years, there has been significant growth in research around the benefits of
interacting with natural environments, also known as green spaces (e.g. parks, fields) and blue
spaces (e.g. the seaside). These benefits include improvements in cognition, in mental and
emotional health (Bratman et al., 2019). For example, a recent meta-analysis from Roberts et al
(2019) showed a significant reduction in depressive mood is found following nature exposure.
Nature interventions have also been shown to aid anxiety (e.g. Reynolds et al., 2018). This is
pertinent, as HSPs by their very definition are more sensitive to their environment and show a need

for connectedness to nature (Black & Kern, 2020).

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |
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One theory as to why nature confers these benefits is called the Attention Restoration
Theory (ART) (Kaplan & Kaplan, 1989). This theory posits that nature has the ability to renew our
attention and cognitive capacities after we exert mental energy, as it allows us a space for effortless
attention, e.g. watching the clouds float across the sky, rather than the directed attention that most
tasks demand. Indeed, a study from Bratman et al., (2015) showed that a 90 minute walk in nature
decreased both self-reported rumination and activity in the subgenual prefrontal cortex (sgPFC), a
brain area which is associated with self-focused behavioral withdrawal linked to rumination in

individuals both with and without depression.

As HSPs show measurable differences in aspects of their cognitive functioning and are likely
impacted on by the cognitive process of rumination, and the literature would suggest that nature
based interventions have the capacity to improve cognitive functioning, including ruminative
thinking, this raises the question of how effective would such an intervention be for HSPs.
Investigating protective and risk factors associated with an increased vulnerability to depressive and
anxiety symptoms in HSPs, and their relationship with cognitive processing which can have potential
regulatory functions, can have clinical and applied implications for informing both intervention and
prevention programs. This is especially important, given that while HSPs represent 20 - 35% of the
general population, they represent closer to 50% of clients in most psychotherapy practices (Aron,

2011).

Importantly, HSP may benefit more from such interventions due to their sensitivity to the
natural environment and their disposition to benefit from interventions. In fact, along with their high
reactivity, HSPs have the ability to capture subtlety in the surrounding environment making highly
sensitive individuals more susceptible to intervention programs (Nocentini et al., Menesini—&Pluess;
2018; Pluess & Boniwell, 2015), which would suggest that should environmental interventions prove
to be beneficial to HSPs, it could have big implications for mental health provision in general due to

their ubiquity in mental health services. Nature potentially presents a readily available and cost-

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |
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effective way to provide cognitive restoration, i.e. decrease in ruminative thinking and increase in
attentional capacities, which are related to depression and anxiety. In addition nature, as expressed
by the Stress Relief Theory (Ulrich et al., 1991) can have a direct positive impact on mood and relief
from stress, which is also related to anxiety and depression. Thus, the present project proposes to
explore the beneficial role of natural environments in decreasing maladaptive cognitive strategies

linked with anxiety and depression, i.e. rumination, in HSPs as well as increasing positive affect. We

The current study will utilise virtual nature experiences. With the current COVID-19 crisis,
and the possibility of regional lockdowns, access to nature may not be guaranteed for those living in
urban areas. Thus, in the present study, we will be assessing the impact of a virtual nature
intervention on cognition, and rumination and affect. Studies have shown that viewing video or
photographic images of nature reduces stress, improves mood, and also reduces negative affect
(e.g., Brown et al., Barton&Gladwell; 2013; de Kort et al., 2006), with the inclusion of nature
sounds with video shown to aid in stress recovery (Annerstedt et al., 2013). In a recent study,
exploring 360 videos of nature for five minutes was sufficient to lower negative affect in student

with high exam anxiety (O’Meara et al., aceepted 2020).

It is hypothesized that individuals high in HSP will show higher benefit in cognition and
affect, as well as decreased rumination copying strategies, from a nature-based intervention. It is
expected the effect of this manipulation to be greater particularly if they also show higher levels of
depressive and anxiety symptoms, due to HSPs’ heightened environmental sensitivity and likely
higher levels of rumination, as well as their sense of beauty and higher levels of nature
connectedness. Exposure to natural environments will be compared with a control condition where
participants are exposed to an urban environment, in line with the paradigms utilised in the

literature on Attention Restoration and Stress Relief.
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Following the intervention, participants will also be presented with a number of open ended
questions, which will be analysed using content analysis to aid us in gaining insight into their
experience of their particular intervention, as well as their own experiences of nature as way to

restore cognition and promote positive affect in real life.

This study has important implications for informing intervention and prevention programs
for supporting the wellbeing of people at risk of depressive or anxiety symptoms, as well as
expanding the literature on SPS in Ireland. The qualitative element of the study will aid in refining
such interventions going forward, and in capturing the experiences of nature of HSPs. This is of
particular relevance in the Irish context, as no published studies on HSP so far have been based in

Ireland.

For a summary of the theory underpinning the project, please see Figure 1 below;
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HSP and nature

Initial evidence that
HSPs are more
connected with

nature

Nature and
attention

Attention
Restoration Theory
(Kaplan & Kaplan,
1989)

HSPs and
Depression&Anxiety

Solid evidence that
SPS is a risk factor
for the mental
health issues of
anxiety and
depression

Nature and
Depression&Anxiety

Solid evidence that
nature provides
relief from
rumination and
negative affect

HSP links with

nature, mood,
and executive
functioning

Poor executive
functioning/

attention is linked
with
- rumination and
negaive affect

-HSPs are more
suseptible to
distraction

Fig.1 Summary of theoretical background to project

Brief Description of Study

A pre/post-test study investigating the impact of a virtual nature intervention and virtual

Methodology

urban intervention on rumination, cognition, and affect in adults with varying levels of sensory
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processing sensitivity (SPS), depression and anxiety. The study also has a qualitative component, in
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which participants will be asked about their experiences of the intervention, and their relationship

with nature in their daily lives.

Research Questions

Pre/Post test study

1. DBeo-alparticipants Do participants, irrespective of their HSP score, show greater
improvements in cognition (attention/inhibition) and affect, as well as decreased rumination
coping strategies, following the virtual nature-based intervention compared to the urban
intervention? Is this moderated by levels of depression and anxiety?

2. Do HSPs show greater improvements in cognition and affect, as well as decreased
rumination coping strategies, compared to non-HSPs following the virtual nature-based
intervention? Is this moderated by levels of depression and anxiety?

Qualitative aspect of the study

1. What are the experiences of participants completing the different interventions?
2. What are the experiences of participants of nature in their daily lives?

Design

A pre/post-test experimental design, with random assignment to conditions i.e. virtual

nature or urban intervention. Qualitative component examining the experiences of participants.

Participants

Participants will include a community sample. Participants will be of all genders, and will be

required to be at least 18 years old with no upper age limit.

Recruitment will be conducted through a call for participants using student email, as well as

by word of mouth and snowball sampling. As this is a doctoral level project, the reach from this
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email will be wider within UCC than if it were for an undergraduate project. Social media sites such
as Twitter and Facebook will be utilised in recruitment. The researchers will share links to the study
from their pages, ask the Applied Psychology UCC Twitter account to retweet, and encourage others
to share and retweet the posts. Websites which allow one to post links to studies will also be
contacted and the link to the study shared. As this may result in participants from other countries, a

guestion on where one resides will be included with demographics.

Using a priori power analysis, carried out on G*Power version 3.1 (Faul, Erdfelder, Buchner,
& Lang, 2009) for linear multiple regression, an estimate of a sample size of 107 is required to detect
a moderate effect size fA2=0.15 with a power level >.95 and an alpha of 0.05. This would indicate 54
participants are needed in each condition. This would be in line with Tabachnick and Fidell’s (2007)
formula of N > 50+8m, where m is number of independent variables i.e. N> 90. See belew Appendix

A for screenshot of calculation.

Data Collection

Data will be collected through the online survey platform, Qualtrics.

Measures

Highly Sensitive Person Scale (HSP)(Aron & Aron, 1997) Scale measuring SPS, consisting of 27
items. Cronbach’s a of 0.87 in Aron & Aron (1997). Participants are presented with a series of
statements - e.g. “I seem to be aware of subtleties in my environment”, “I have a rich, complex inner
life”, “l am deeply moved by the arts or music”- and are instructed to answer each according to how
they feel. A seven point Likert scale is employed, with 1 indicating “Not at all”, 4 “Moderately”, and 7
“Extremely”. HSPs and non-HSPs will be classified using the scale results, such that those with a
mean item score of 4 or above will be classified as HSP and those with a score below will be
classified as non-HSP. However depending on the mean and median of the sample, | will consider

HSP the highest quartile of the distribution. HSP will be also as continuous variable, as HSP is a
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personality trait that can be present in different degrees in the population and there are no

established clinical cut-offs across populations.

The Depression, Anxiety and Stress Scale (DASS-21) (Antony et al., 1998) consists of 21 Items.
It is a set of three self-report scales designed to measure the emotional states of depression,
anxiety, and stress. Each of DASS-21 scales contains 7 items, divided into subscales which contain
similar content. Research has shown it to be reliable and valid worldwide, thus demonstrating the
DASS-21 is a well-established instrument for measuring symptoms of depression, anxiety, and stress

in both clinical and non-clinical samples of adults (Beaufort et al, 2017).

Brief State Rumination Inventory (BSRI; Marchetti, Mor, Chiorri, & Koster, 2018) This is a
short self-report scale which assesses the state of ruminative self-focus. It consists of 8 items, with
these items being evaluated on a 100-mm visual analogue scale (VAS) ranging from completely
disagree to completely agree. The scores are then summed such that higher scores indicate greater
depressive rumination i.e. minimum of 0 maximum of 800. The scale has shown to be reliable, as
well has having good convergent and discriminant validity and sensitivity to experimental
manipulation of rumination when tested by Marchetti et al. (2018). Their experimental manipulation
in this lasted approximately 11 minutes, with a similar manipulation from Altan-Atalay, Kaya KizilLoz,
Donger, and Demiray (2020) lasting approximately 7 minutes. While these studies also utilised 5
minutes of neutral videos to neutralise the participants mood state prior to the manipulation, this

will not be utilised in the current study to maintain ecological validity to how individuals experience
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nature in their day to day lives. Cronbach’s alpha in a recent study ranged from a=.91to a =.93

(Dondzilo, Rieger, Shao, & Bell, 2020).

PANAS (Watson, Clark, & Tellegan, 1988): This is a self-report questionnaire consisting of
two 10-item scales that measure positive and negative affect. Items are rated on a 5-point Likert
scale of 1 (not at all) to 5 (very much). The tool is validated and used in both clinical and non-clinical

populations (Crawford & Henry, 2004).

The Stroop Colour and Word Test (SCWT) (Stroop, 1935) is a neuropsychological test used for
both experimental and clinical purposes to measure cognitive control, selective attention, and
processing speed. The task shows that participants are slower and/or make more mistakes naming
the ink of a printed colour word when the ink name and the printed word are incongruent (e.g., the
word green printed in blue) than when they are congruent (e.g., the word blue printed in blue). The
Stroop has been found to be affected by the tendency to ruminate in a previous study, due to

greater difficulty to ignore irrelevant information (Philippot & Brutoux, 2008). _

Demographic and technological information: Participants were asked for their age, sex,
nationality, highest level of education achieved and what kind of area they live in (i.e. rural, urban,
suburban etc.), and what country they live in. Information regarding the device they are completing

the study on will also be sought to allow for analysis of the effects of screen on immersion.

Restoration effect question: In order to ascertain if the participants’ personal relationship
with the landscapes presented could be impacting on the restoration effect, a single Likert style

guestion will be asked; “Did the place you saw in the video resemble a place you have good or bad
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memories of?” and the answer options, “It resembled a place | have very good memories of, It
resembled a place | have somewhat good memories of, It resembled a place | have neutral memories
of, It resembled a place | have somewhat bad memories of, It resembled a place | have very bad

memories of, It did not resemble a place | have any memories of”.

Open-ended questions around experience: Questions will be asked around participant’s
experience of the intervention, and around their experience of nature in daily life. See Appendix B

for questions.

Interventions

Interventions will consist of a video with related audio of either a nature scene or an urban
scene. The use of these two contrasting conditions, nature and urban settings, is characteristic of the
research in this area (e.g. Berman et al., 2012; Bratman et al., 2015). These will be of anrish a
nature and urban setting, and will be reviewed by the researcher, supervisors, and other researchers
with an interest in the field to ensure they capture the elements of greenspace and urban scenes
respectively. Weather will be consistent in both interventions (i.e. no precipitation, light cloud cover
to clear skies) to ensure this does not confound results. A greenspace with biodiversity will be
chosen for the nature intervention, as research suggests that wellbeing shows a positive relationship

with the perceived richness of the greenspace by the individual (Dallimer et al., 2012).

The intervention length of approximately 10 minutes has been chosen based on the
literature in the area. For example, in a study from Barton and Pretty (2010) it was found that dose
responses for both intensity and duration of nature interventions showed large benefits from short
engagements in green exercise, and then diminishing but still positive returns, with a short dose
being 5 minutes. Furthermore; More pertinently, other research using virtual nature interventions
have utilised a 10 minute intervention and found this length of time to be effective (e.g. Reynolds et

al., 2020; Brown et al., 2013; Reynolds, Rodiek, Lininger, & McCulley, 2018).
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Procedure

Participants will be emailed and provided with a link outlining the study and asking for their
participation or they will access the link directly from social media or websites hosting the link.
Participants will be randomly assigned to different conditions. Random assignment will be carried
out by using this option on the Qualtrics survey site using the “Evenly Present Elements” option so
approximately 50% of participants will be in each condition. They will be asked to complete the
initial questionnaires and T1 measures. The intervention will be embedded into the middle of the
survey. This will consist of a video depicting a nature scene with nature sounds, or an urban scene
with related urban sounds. T2 measures will then be completed, as well as the open-ended

qguestions for qualitative analysis.

Data Analysis

Data will be analysed using IBM’s SPSS. Descriptive statistics will be run to show the mean
and frequency of different personal data e.g. age, gender etc. Scale descriptive statistics will be run
to assert the level of reliability of the different scales used in this study. Multiple regression analyses
and post hoc analyses will be run in order to ascertain the relative impact of each intervention, and

the SPS construct and the moderators on affect and cognition and rumination.

Qualitative data will then be analysed using conventional content analysis (Hsieh & Shannon,
2005), which allows for categories and names for them to flow from the data itself. Given the limited
research into this area with HSPs, using such an open approach will allow for insight into their
experiences without imposing theoretical framework which may not match their experiences. This
form of qualitative analysis was chosen as the aim of the work is to describe the phenomenon, and

not to develop a theory around it as is the aim of other qualitative methods e.g. grounded theory.

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



439

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



440

References

Acevedo, B., Aron, E., Pospos, S., & Jessen, D. (2018). The functional highly sensitive brain: a review of the
brain circuits underlying sensory processing sensitivity and seemingly related
disorders. Philosophical Transactions of the Royal Society B: Biological Sciences, 373(1744),

20170161.

Altan-Atalay, A., Kiziléz, B. K., Dénger, i., & Demiray, D. (2020). Brief State Rumination Inventory (BSRI): A
Standardization Study for Turkish Speaking Populations. Journal of Psychopathology and Behavioral

Assessment, 1-11.

Annerstedt, M., Jonsson, P., Wallergard, M., Johansson, G., Karlson, B., Grahn, P., & Wahrborg, P. (2013).
Inducing physiological stress recovery with sounds of nature in a virtual reality forest: Results from a

pilot study. Physiology & Behavior, 118, 240-250. doi:10.1016/j. physbeh.2013.05.023

Antony, M. M., Bieling, P. J., Cox, B. J., Enns, M. W., & Swinson, R. P. (1998). Psychometric properties of the
42-item and 21-item versions of the Depression Anxiety Stress Scales in clinical groups and a

community sample. Psychological assessment, 10(2), 176.

Aron, A, S. Ketay, T. Hedden, E. N. Aron, H. Markus, and J. E. Gabrieli. 2010. Temperament trait of sensory
processing sensitivity moderates cultural differences in neural response. Soc. Cogn. Affect Neurosci.

5:219-226.

Aron, E. N. (2011). Psychotherapy and the highly sensitive person: Improving outcomes for that minority of

people who are the majority of clients. Routledge.

Aron, E. N., & Aron, A. (1997). Sensory-processing sensitivity and its relation to introversion and

emotionality. Journal of personality and social psychology,73(2), 345.

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



441

Aron, E. N., Aron, A., & Jagiellowicz, J. (2012). Sensory processing sensitivity: A review in the light of the

evolution of biological responsivity. Personality and Social Psychology Review, 16(3), 262-282.

Barton, J., & Pretty, J. (2010). What is the best dose of nature and green exercise for improving mental

health? A multi-study analysis. Environmental science & technology, 44(10), 3947-3955.

Beaufort, I. N., De Weert-Van Oene, G. H., Buwalda, V. A., de Leeuw, J. R. J., & Goudriaan, A. E. (2017). The
depression, anxiety and stress scale (DASS-21) as a screener for depression in substance use disorder

inpatients: a pilot study. European addiction research, 23(5), 260-268.

Berman, M. G., Kross, E., Krpan, K. M., Askren, M. K., Burson, A., Deldin, P. J,, ... & Jonides, J. (2012).
Interacting with nature improves cognition and affect for individuals with depression. Journal of

affective disorders, 140(3), 300-305.

Black, B. A., & Kern, M. L. (2020). A qualitative exploration of individual differences in wellbeing for highly

sensitive individuals. Palgrave Communications, 6(1), 1-11.

Bratman, G. N., Anderson, C. B., Berman, M. G., Cochran, B., De Vries, S., Flanders, J., ... & Kahn, P. H. (2019).

Nature and mental health: An ecosystem service perspective. Science advances, 5(7), eaax0903.

Bratman, G. N., Hamilton, J. P., Hahn, K. S., Daily, G. C., & Gross, J. J. (2015). Nature experience reduces
rumination and subgenual prefrontal cortex activation. Proceedings of the national academy of

sciences, 112(28), 8567-8572.

Brown, D. K., Barton, J. L., & Gladwell, V. F. (2013). Viewing nature scenes positively affects recovery of
autonomic function following acute-mental stress. Environmental Science & Technology, 46, 5562—

5569. doi:10.1021/es305019p

de Kort, Y. A. W., Meijnders, A. L., Sponselee, A. A. G., & lJsselsteijn, W. A. (2006). What's

wrong with virtual trees? Restoring from stress in a mediated environment. Journal of

Environmental Psychology, 26(4), 309-320. doi:10.1016/j.jenvp.2006.09.001

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



442

Crawford, J. R., & Henry, J. D. (2004). The Positive and Negative Affect Schedule (PANAS): Construct validity,
measurement properties and normative data in a large non-clinical sample. British journal of clinical

psychology, 43(3), 245-265.

Dallimer, M., Irvine, K. N., Skinner, A. M., Davies, Z. G., Rouquette, J. R., Maltby, L. L., ... & Gaston, K. J.
(2012). Biodiversity and the feel-good factor: understanding associations between self-reported

human well-being and species richness. BioScience, 62(1), 47-55.

Delong, H., Fox, E., & Stein, A. (2019). Does rumination mediate the relationship between attentional control

and symptoms of depression?. Journal of behavior therapy and experimental psychiatry, 63, 28-35.

Dondzilo, L., Rieger, E., Shao, R., & Bell, J. (2020). The effectiveness of touchscreen-based attentional bias

modification to thin body stimuli on state rumination. Cognition and Emotion, 1-7.

Greven, C. U, Lionetti, F., Booth, C., Aron, E. N,, Fox, E., Schendan, H. E,, ... & Homberg, J. (2019). Sensory

Processing Sensitivity in the context of Environmental Sensitivity: A critical review and development

of research agenda. Neuroscience & Biobehavioral Reviews, 98, 287-305.

Hsieh, H. F., & Shannon, S. E. (2005). Three approaches to qualitative content analysis. Qualitative health

research, 15(9), 1277-1288

Kaplan, R., & Kaplan, S. (1989). The experience of nature: A psychological perspective. CUP Archive.

Lachowycz, K., & Jones, A. P. (2013). Towards a better understanding of the relationship between
greenspace and health: Development of a theoretical framework. Landscape and urban

planning, 118, 62-69.

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



443

Lionetti, F., Aron, A,, Aron, E. N., Burns, G. L., Jagiellowicz, J., & Pluess, M. (2018). Dandelions, tulips and
orchids: evidence for the existence of low-sensitive, medium-sensitive and high-sensitive

individuals. Translational psychiatry, 8(1), 1-11.

Liss, M., Timmel, L., Baxley, K., & Killingsworth, P. (2005). Sensory processing sensitivity and its relation to

parental bonding, anxiety, and depression. Personality and individual differences, 39(8), 1429-1439.

Marchetti, I., Mor, N., Chiorri, C., & Koster, E. H. (2018). The brief state rumination inventory (BSRI):

validation and psychometric evaluation. Cognitive Therapy and Research, 42(4), 447-460.

Nocentini, A., Menesini, E., & Pluess, M. (2018). The personality trait of environmental sensitivity predicts

children’s positive response to school-based antibullying intervention. Clinical Psychological

Science, 6(6), 848-859.

O’Meara, A., Cassarino, M., Bolger, A., & Setti, A. (2020). Virtual Reality Nature Exposure and Test

Anxiety. Multimodal Technologies and Interaction, 4(4), 75.

Philippot, P., & Brutoux, F. (2008). Induced rumination dampens executive processes in dysphoric young

adults. Journal of behavior therapy and experimental psychiatry, 39(3), 219-227.

Pluess, M., & Boniwell, I. (2015). Sensory-processing sensitivity predicts treatment response to a school-
based depression prevention program: Evidence of vantage sensitivity. Personality and individual

differences, 82, 40-45.

Reynolds, L., Rodiek, S., Lininger, M., & McCulley, M. A. (2018). Can a virtual nature experience reduce

anxiety and agitation in people with dementia?. Journal of Housing for the Elderly, 32(2), 176-193.

Reynolds, L., Rogers, O., Benford, A., Ingwaldson, A., Vu, B., Holstege, T., & Alvarado, K. (2020). Virtual
Nature as an Intervention for Reducing Stress and Improving Mood in People with Substance Use

Disorder. Journal of Addiction, 2020.

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



444

Roberts, H., Van Lissa, C., Hagedoorn, P., Kellar, I., & Helbich, M. (2019). The effect of short-term exposure to
the natural environment on depressive mood: A systematic review and meta-analysis. Environmental

research, 177, 108606.

Stroop, J. R. (1935). Studies of interference in serial verbal reactions. J. Exp. Psychol. 18, 643—662. doi:

10.1037/h0054651

Tabachnick, B.G., & Fidell, L.S. (2007). Using Multivariate Statistics, Fifth Edition. Boston: Pearson Education,

Inc.

Taylor, L., & Hochuli, D. F. (2017). Defining greenspace: Multiple uses across multiple disciplines. Landscape

and Urban Planning, 158, 25-38.

Ulrich, R. S., Simons, R. F., Losito, B. D., Fiorito, E., Miles, M. A., & Zelson, M. (1991). Stress recovery

during exposure to natural and urban environments. Journal of environmental psychology, 11(3), 201-

230.

Watson, D., Clark, L. A., & Tellegan, A. (1988). Development and validation of brief measures of positive and

negative affect: The PANAS scales. Journal of Personality and Social Psychology, 54(6), 1063—1070

World Health Organization. (2017). Depression and other common mental disorders: global health

estimates (No. WHO/MSD/MER/2017.2). World Health Organization.

Wyller, H. B., Wyller, V. B., Crane, C., & Gjelsvik, B. (2017). The relationship between sensory processing
sensitivity and psychological distress: A model of underpinning mechanisms and an analysis of

therapeutic possibilities. Scandinavian Psychologist, 4.

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



445

V. 1, September 2018 | Clinical Psychology Research Ethics Committee (SREC) | University College Cork, Ireland |



446

ETHICS APPROVAL FORM

o ke o Clinical Psychology Research Ethics Committee (CPREC)
>< nhennessy@ucc.ie

Introduction

UCC Clinical Psychology doctoral students who are seeking ethical approval for research should
complete this approval form. CPREC, as a component of the ethical oversight structures of the School
of Applied Psychology, reports to the Social Research Ethics Committee (SREC)™.

CPREC approval is required where the methodology is not clinical or therapeutic in nature and
proposes to involve:

e direct interaction with human participants for the purpose of data collection using research methods
such as questionnaires, interviews, observations, focus groups etc.;
e indirect observation with human participants for example using observation, web surveys etc.;
e access to, or utilisation of, anonymised datasets;
e access to, or utilisation of, data or case files/records concerning identifiable individuals
OR where

e therapeutic engagement with patients/clients is clearly psychological in nature, and
e thereis no gathering of biological samples.

CPREC considers itself an enabling committee, working as a part of SREC in promoting strong research
ethics amongst UCC’s community of staff and student researchers. We seek to support applicants in
conducting their research, and all feedback is provided in such a spirit.

Application Checklist

This checklist includes all of the items that are required for an application to be deemed complete. In
the event that any of these are not present, the application will be returned to the applicant without
having been sent for review. Please ensure that your application includes all of these prior to
submission. Thank you and best of luck with your research.

All relevant files are combined into one PDF file (CPREC application form, consent/assent forms, information sheets, Yes

data collection instruments, permission letters, etc.)

Completed CPREC Application Form Yes

Information Sheet(s) / Information Statement (i.e. at the beginning of an electronic survey) included Yes
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Consent Sheet(s) / Consent Statement (i.e. at the beginning of an electronic survey) included Yes

Data Collection Instrument: Psychometric Instruments / Interview Guide / Focus Group Schedule / Survey Yes

Questionnaire / etc. included

Copy of permission letters to undertake research from relevant agencies/services included (if available) Yes
Your supervisor(s) have approved the wording of and co-signed this application prior to submission Yes
If this is a resubmission, all the revised and new text is highlighted in yellow YES

APPLICANT(S) DETAILS

Name of applicant(s) Eimer Cadogan Date 08/01/2021
Email Address 112329751 @umail.ucc.ie Contact No. 087 2717005
Gogginshill,
Correspondence Address elinhessie Name(s:) &l
Co. Cork supervisor(s) Dr Annalisa Setti
T12 E2FV Dr Mike Murphy
Is this a resubmission? No SREC Log No. (if known):

Obtaining ethical approval from CPREC does not free you from securing permissions and approvals

from other institutional decision-makers and agency ethical review bodies. These bodies may accept the SREC approval,
but researchers are responsible for ensuring they are compliant in advance of collecting data.

Project working title Impact of nature intervention on rumination in the highly sensitive person

If this is a collaborative project / community-based participatory research project / joint application with
another agency, please complete this additional section:

Names of research partners
| civil society organisations

collaborating on this project
(this section must be completed for
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If your answer falls into any of the shaded boxes below, please address each point later on in the application form

YES NO
1 Do you consider that this project has significant ethical implications? X
9 Will you describe the main research procedures to participants in advance, so that they are informed about X
what to expect?
3 | Will participation be voluntary? X
4 | Wil you obtain informed consent in writing from participants? X
5 Will you tell participants that they may withdraw from the research at any time and for any reason, and X
(where relevant) omit questionnaire items/questions to which they do not wish to respond?
6 Will data be treated with full confidentiality/anonymity (as appropriate)? Does your project require you to X ¥
carry out a Data Protection Impact Assessment (DPIA) in compliance with UCC Data Protection Policy?
) Will data be securely held for a minimum period of ten years after the completion of a research project, in "
line with the University’s Code of Research Conduct (2016)?
8 If results are published, will anonymity be maintained and participants not identified? (see Q. 30 below "
regarding open data considerations, if relevant)
9 Will you debrief participants at the end of their participation (i.e. give them a brief explanation of the study)? X
10 | Will your project involve deliberately misleading participants in any way? X
11 | Will your participants include children / young persons (under 18 years of age)? X
If yes to question 11, is your research in compliance with the UCC Child Safeguarding Statement which
12 | sets out the legal requirements under the Children First Act 20157 (see:
https://www.ucc.ie/en/media/support/ocla/policies/lUCC_Child Protection Policy 5April2018-Final.pdf )
13 Will your project require you to carry out “relevant work” as defined in the National Vetting Bureau (Children X
and Vulnerable Persons) Acts 2012 to 201671
Do you require official Garda Vetting through UCC before collecting data from children or vulnerable adults?
14 | (Please note that having a Garda Vetting through another body is not sufficient; a separate UCC Garda X
Vetting is always required.)
15 | Will your participants include people with learning or communication difficulties? X
16 | Will your participants include patients / service users / clients? X
17 | Will your participants include people in custody? X
18 Will your participants include people engaged in illegal activities (e.g. drug taking, illegal Internet behaviour, X
crime, etc.)?
19a | Is there a realistic risk of participants experiencing either physical or psychological distress? X
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19b | Is there a realistic risk of the researcher experiencing either physical or psychological distress?
If yes to question 19a, has a proposed procedure for linking the participants to an appropriate support,
20 | . . .
including the name of a contact person, been given? (see Q. 33)
21 | If yes to question 19b, has a proposed procedure/support structure been identified?
22 | Are your research participants students with whom you have some current/previous connection?
23 | Will your study participants receive payment / gifts / voucher / etc. for participating in this study?
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DESCRIPTION OF THE PROJECT

Ethical review requires that you reflect and seek to anticipate ethical issues that may arise,

rather than reproduce copious text from existing research proposals into these boxes.

Entries should be concise and relevant to the point / question.

Study investigating the impact of a nature vs urban intervention on rumination, cognition, and mood in adults with
varying levels of sensory processing sensitivity (SPS), depression and anxiety.

Two of the most common mental health issues globally at present are depression and anxiety. A group of people who
are particularly at risk for this are Highly Sensitive Persons (HSPs). The HSP trait is characterized by high levels of
sensitivity to stimulation offered by the environment. According to the biopsychosocial model of mental health, the
environment has a significant role to play in determining mental health outcomes. In recent years, there has been
significant growth in research around the benefits of interacting with natural environments, also known as green spaces
and blue spaces. These benefits include improvements in cognition, and in different outcomes related to mental health.
This is pertinent, as HSPs by their very definition are more sensitive to their environments. Thus, the present project
proposes to explore the beneficial role of natural environments in decreasing the maladaptive cognitive strategy of
rumination in HSPs, which is linked with anxiety and depression, as well as attention/inhibition, which is linked with
rumination. We will also investigate affect, as it is known that nature has beneficial effects on diminishing negative
affect and promoting positive affect. This research will have clinical and applied implications for informing both
intervention and prevention programs. This is especially important, given that HSPs represent 20-35% of the general
population, and they may represent closer to 50% of clients in most psychotherapy practices.

Pre/Post-test study
1. Deo-alparticipants Do participants, irrespective of their HSP score, show greater improvements in cognition
and affect, as well as decreased rumination coping strategies, following the virtual nature-based
intervention compared to the urban intervention? Is this moderated by levels of depression and anxiety?
2. Do HSPs show greater improvements in cognition and affect, as well as decreased rumination coping
strategies, compared to non-HSPs following the virtual nature-based intervention? Is this moderated by
levels of depression and anxiety?

Qualitative study
1. What are the experiences of participants completing the different interventions?
2.  What are the experiences of participants of nature in their daily lives?
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Participants will include a community sample. Participants will be of all genders, and will be required to be at least 18
years old with no upper age limit.

Recruitment will be conducted through a call for participants using student email, as well as by word of mouth and
snowball sampling. As this is a doctoral level project, the reach from this email will be wider within UCC than if it were
for an undergraduate project. Social media sites such as Twitter and Facebook will be utilised in recruitment. The
researchers will share links to the study from their pages, ask the Applied Psychology UCC Twitter account to retweet,
and encourage others to share and retweet the posts. Websites which allow one to post links to studies will also be
contacted and the link to the study shared. As this may result in participants from other countries, a question on where
one resides will be included with demographics.

Research to date would suggest the efficacy of nature over urban intervention in stress reduction, thus those
participants who are randomised to the urban condition will not have access to these benefits in the study. Links will be
provided following the study to allow them to trial the nature intervention should they so wish and information on the
benefits of nature.
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(a) We will be using a pre-post design, data will be collected using the survey platform Qualtrics. No in person testing is
required. This is to allow for the possibility of future lockdowns as a result of the current pandemic and to limit the
possibility of participants or researchers coming into contact with the virus. As noted above, the benefits and
applicability of virtual nature interventions have been noted in the literature.

(b) Anonymised data will be stored consisting of answers to the different measures, the cognitive task, open-ended
answers, and socio-demographic information collected. This will be stored as an Excel and SPSS database in the UCC
OneDrive as per UCC guidelines. Qualitative data will be also anonymised if needed and stored in the same way. It is
important to note that qualitative data are gathered through Qualtrics and therefore there is no transcription needed.

(c) The anonymous data file will be stored on a password protected encrypted computer to allow for data analysis, with
anonymous data files made available to supervisors and advisor (Dr Francesca Lionetti, G. d'Annunzio University of
Chieti-Pescara, Italy) through Microsoft Teams. An anonymised file will be also made available to UCC School of Applied
Psychology for storage for at least 10 years in line with policy. Participants will be asked for permission to make their
data available in anonymised form for future studies in line with the Open science framework

(d) The anonymised copy in UCC School of Applied Psychology will be stored for 10 years.

(e) Data will only be shared with supervisors and advisor while the analysis is ongoing. It will then be added to a data
repository.

(f) N/A

() N/A

(h) N/A
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31. Arrangements for informing participants about the nature of the study (e.g. information sheets,
letters of invitation, social media information, participant recruitment, focus group welcome/schedule etc.)

Participants will be informed about the study through the call to participate which will contain some information around
the nature of the study. The information sheet (See Appendix # C) available when one clicks through to the study will
contain more information on the study and what participation entails. Finally, once participation is completed,
information on what is being investigated will be provided. An email address of the researcher and supervisors will be
provided for participants who have further questions or queries.

32. How you will ensure that participants provide informed consent? (cf. Question 4 - attach relevant
form(s); address special considerations in terms of children / young people / vulnerable persons / adults who have
difficulty in making decisions unaided)

Informed consent will be ensured through providing participants with information on the study in our information
sheet, and through asking participants to confirm they understand the nature of the study and what taking part involves
(See Appendix + D). We will also be providing contact information if potential participants have any queries about their
possible participation.

33. Outline of debriefing process at the end of the data collection process (cf. Question 9). If you
answered Yes to Questions 19a or 19b, give details here. State what you will advise participants to
do if they should experience problems (e.g. who to contact for help).

Participants will be thanked for their participation, and informed of the specific nature of the study and what was being
examined. Email address for researcher and supervisors will be provided to contact with questions and queries (see
Appendix # C). Participants will be directed to resources on the benefits of nature

34. Estimated start date and duration of project

Estimated start date for data collection is February 2021, with the full project being completed by June 2022.

35. Additional information of relevance to your application

N/A
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36. Declarations

I/we agree that should there be unexpected ethical issues arising during the course of this study, that I/we will utilise my/our Yes
professional/disciplinary code of ethics, and/or notify UCC CPREC, where appropriate.

I/we have consulted the UCC Code of Research Conduct (2016) and believe my/our proposal is in line with its requirements. Yes
I/we have consulted the UCC Child Protection Policy and believe my/our proposal is in line with its requirements. N/A
I/we have consulted the UCC GDPR guidelines and declare that our project is GDPR compliant. Yes
Where required under the UCC GDPR Guidelines, | have submitted a DPIA. N/A
I/we have consulted the UCC Garda Vetting Guidelines, and where appropriate, researchers on this project have valid Garda NA

vetting through UCC (having a valid Garda Vetting through another body is insufficient).

37. Signatures

UCC Applicant(s) Academic Supervisor(s)

M% W
Mk WA

Date: 26/16/26206-05/01/2021 Date: 22/10/20

Please submit a signed copy this form and all relevant attachments as one PDF file to nhennessy@ucc.ie . No hard copies are
required.

CPREC is not primarily concerned with methodological issues but may comment on such issues in so far as they have ethical
implications.
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UCC Code of Research
Conduct

UCC Child Protection
Policy

Garda Vetting of UCC
Staff

UCC Student Garda
Vetting Policy

studentgardavetting@ucc.ie

UCC Data Protection
Impact Assessment (DPIA)
policy and templates

https://www.ucc.ie/en/gdpr/procedures/

UCC GDPR UCC website

https://www.ucc.ie/en/gdpr/

IT Support for UCC
Researchers

EU Commiission,
Responsible Research and
Innovation & H2020

RRI Tools Website

Irish Qualitative Data
Archive (IQDA)

Irish Social Science Data
Archive (quantitative
datasets)

Data Protection
Commissioner’s Guidelines
on Research in the Health
Sector

https://www.dataprotection.ie/documents/guidance/Health research.pdf

Health Service Executive
National Consent Policy

http://www.tusla.ie/uploads/content/National-Consent-Policy-August-2017.pdf

Electronic data storage

https://www.ucc.ie/en/it/services/datastore/

UCC IT recommendations on data storage

http://www.ucc.ie/en/it/services/networkfilestorenas/ | options: If datais confidential then IT

UCC Research Data
Store and UCC Cloud
Storage

recommendation is to use **Research
Data Store OR Departments/Schools own
local secure storage (if this exists). If
applicants store data on local personal
storage devices (laptops etc), the devises
must be encrypted and must consider how
to maintain safe storage of their data
beyond the life of the personal storage
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devices to meet the 10 year requirement
in the UCC Code of Research Conduct. It is
essential that personal devices (laptops,
phones, tablets etc.) are not used to store
or access research data. If confidential
data has been anonymised or if you have
public or non-sensitive data, then
OneDrive for Business or Google Drive
supplied by UCC, can be used for data
storage.

**Research Data Store provides a network
based shared data storage facility for the
UCC Research community. It is for active
research projects and is not an archive
service. A Principal Investigator or Head of
Department can request storage (maximum
1TB) for a research project. Research
Groups will have access to 1TB of storage
and folders can be shared with researchers
in either the central or student

domains. This service can be requested by a
Pl or by a Head of Department on behalf of
members of a research team / students.
To make a request to use Research Data
Store, visit http://Servicedesk.ucc.ie and
select option 4 (Data Storage and NAS
Access).

UCC Device
Encryption Service

http://www.ucc.ie/en/it/services/encryptionlaptop/

UCC Staff IT Services

http://www.ucc.ie/en/it/services/staff/

List of all UCC staff IT services.

http://www.heanet.ie/services/hosting/filesender HEAnet FileSender is a way to share large
files. It works through your web browser to
HEAnet FileSender send a file to any email address. FileSender
can send files up to 500 GB and there is an
option to encrypt your files.

1 CPREC reports to SREC, a subcommittee of the University Ethics Committee. If you are unsure which University ethics committee
you should apply to, please consult this resource: https://www.ucc.ie/en/research/ethics/. Acknowledgement: This form is adapted
from the SREC ethics application form.

! Relevant work constitutes any work or activity which is carried out by a person, a necessary and regular part of which
consists mainly of the person having access to, or contact with, children or vulnerable adults.

L If your study approach does not normally require that research questions are set in advance, please provide a
rationale in Q. 28.

1 Data management should follow the FAIR guiding principles (Findability, Accessibility, Interoperability & Reusability).
See, for example, Wilkinson, M. D. et al. (2016) The FAIR Guiding Principles for Scientific Data Management and
Stewardship. Full text: http://www.nature.com/articles/sdata201618.

! It is required that all staff and student researchers store those data which are required to replicate research findings,
and the information required to enable re-use of data. Details of the UCC policy on research data storage can be found
in section 8 of the Code of Research Conduct (2016):
https://www.ucc.ie/len/media/research/researchatucc/documents/lUCCCodeofResearchConduct.pdf. SREC advises
against storing research data on non UCC approved cloud-based storage services.
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Appendix A

G*Power Analysis

e G*Power 3.1.9.7 - X
File Edit View Tests Calculator Help

Central and noncentral distributions Protocol of power analyses

critical F = 3.08637

0.8 4
0.6 4
0.4 4
0.2 1
a ——— i —
0 A el : — o, : ’ .
0 5 10 15 20 25
Test family Statistical test
F tests M Linear multiple regression: Fixed model, R? increase M
Type of power analysis
A priori: Compute required sample size - given «, power, and effect size hd
Input Parameters Output Parameters
Determine == Effect size f2 Noncentrality parameter X 16.0500000
o err prob 0.05 Critical F 3.0863712
Power (1-B err prob) 0.95 Numerator df 2
Number of tested predictors 2 Denominator df 101
Total number of predictors 5 Total sample size 107

Actual power 0.9516875

X-Y plot for a range of values Calculate

TIQITSIT (ITETarTay
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Open-ended questions for qualitative analysis

In the middle of the study, you were presented with a video clip showing an outdoor scene. What was
your experience of watching this clip? How did you feel while watching it? Please be as descriptive as
possible in your answer.

What is your relationship with nature like in your daily life? Describe this relationship in terms of the
amount of time you spend in nature and how you find the experience of being in nature2. Please be
as descriptive as possible in your answer.

Question around relationship with the landscape; restoration effect:

Q. Did the place you saw in the video resemble a place you have good or bad memories of?

S EOESECNENE

It resembled a place | have very good memories of

It resembled a place | have somewhat good memories of
It resembled a place | have neutral memories of

It resembled a place | have somewhat bad memories of
It resembled a place | have very bad memories of

It did not resemble a place | have any memories of
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Appendix H-C

Information Sheet and Debrief Sheet

Information Sheet

What is this research about?

Researchers from the School of Applied Psychology in UCC are-seeking-individuals would like you to take part

in a study to explore how aspects of our personality can impact on how we experience different environments.

Why is this research taking place?

Research has shown that our personalities and how we interact with the world can impact on our mental health.
It is hoped that the results from this study will provide evidence to aid in the creation of bespoke interventions

which might aid people with different personality traits.

Where and how do | take part?

The study happens online, you are not asked to meet the researcher in person and can complete the study on
your phenre-eryeur computer or laptop. It is not possible to complete the study on a mobile phone or tablet.
The duration is about 40 minutes, we appreciate your time and we are grateful that you can help us to answer
these important questions. We would appreciate if you could set this time aside to complete the study. As there

will be an audio component, we would ask that you complete the study in a quiet place or use headphones.

What will | be asked to do?

You will be asked to complete a survey that ask questions about you (age, gender, education) and your life (e.g.
are you sensitive to loud noises?) and how do you feel in a particular moment (are you relaxed? Do you dwell
on negative thoughts?). You will then complete a short task, the task will require you to decide the color of
words, it is a test of attention which has been done by many people in other studies. Following this you will be
asked to view a brief video. You will then complete the task one more time and answer some more questions
similar to those that you answered before. Finally we will ask your opinion on the study and explain what this

is about.
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What are my rights in relation to participating in this research?

Your participation in this research is voluntary. You can opt not to participate if you wish. If you decide to
participate, you maintain the right to withdraw-stop participating in frem the study at any stages Hhowever;
once you completed the study, your data will be collected from the beginning of the study, and at this point it
will be collated with that of other participants and can no longer be retracted. Your responses will be
anonymous, and we seek no identifying details and do not gather IP addresses. Your participation in this

research is confidential.

What will happen to the data that is collected?

A specific, anonymized, electronic data file for this research will be available to the researchers for the purposes
of this research. The anonymous data will be stored on an encrypted laptop and subsequently on the UCC
server. The data will be stored for ten years and will be made available to other researchers in anonymous
format for other studies in line with the Open Science framework. If you have a concern about how we have

handled your personal data, you are entitled to this raise this with the Data Protection Commission.

https://www.dataprotection.ie/

What are the risks associated with this research?

The researchers anticipate that there are no risks involved in your participation in this research. However, if you
have concerns about any aspect of this research you are welcome to contact Eimer Cadogan via email at

e.cadogan@umail.ucc.ie or Dr. Annalisa Setti (a.setti@ucc.ie) and Dr. Mike Murphy (mike.murphy@ucc.ie) who

supervise the study.

What happens following the research?

This research will be presented as part of a doctoral thesis for the Doctorate in Clinical Psychology in UCC as
part of the programme requirements. The anonymized information you provide may also contribute to research

publications and/or conference presentations.

How can | complete this survey online?

Please go to ** LINK HERE ** and follow the instructions to complete this study online.
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Who do | contact if | have any more questions about this research?

You can contact Eimer Cadogan via email at e.cadogan@umail.ucc.ie or Dr. Annalisa Setti a.setti@ucc.ie and

Dr. Mike Murphy mike.murphy@ucc.ie who supervise the study.

This study has obtained ethical approval from the UCC School of Applied Psychology Ethics Committee.

If you have a concern about how we have handled your personal data, you are entitled to this raise this with
the Data Protection Commission.

https://www.dataprotection.ie/

If you have a complaint about how this research was conducted please contact in writing:
The Ethics Committee,

School of Applied Psychology,

University College Cork,

Cork

Debrief Sheet

Thank you for taking part in this study!

g - With this study we want to see whether viewing nature
decreases negative thoughts and increases attention in people with different levels of sensory processing
sensitivity. Sensory processing sensitivity is a personality trait present at different levels in the population.
Being in nature has been shown to bring us many benefits, emotionally and to our cognitive abilities. One

process which is noted to improve in nature is rumination. Rumination is when we continuously think about
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the same thoughts, and the thoughts are sad or distressing. Rumination has been linked with a number of
mental health difficulties, including anxiety and depression.

Virtual experiences of nature have been noted to give similar benefits. This is important, as not everyone has
access to nature on their doorstep.

In this study you will have viewed a nature scene or an urban scene. If you would like to experience the nature
scene, it is available to view at the following link.

Thank you again for your participation.

If you want to know more about nature benefits you can find some references here:
https://www.rte.ie/brainstorm/2020/1012/1171028-spending-time-outdoors-nature-walking-woodlands-
mood-attention/

Gratefully,

Eimer Cadogan
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Appendix iD

Consent Question from Online Questionnaire

1. Please confirm that you have read the information sheet and have considered your
consent to participate in this study before proceeding further by choosing "yes" or "no" in
relation to the following statements:

* | confirm that | am presently aged 18 or over.

© Yes

~ No

* | confirm that | have read and understand the information provided above for this research.

Yes

© No

* | consent to taking part in this study.

Yes

No
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UCC

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh

Colaiste na nEalaion, an Léinn Cheiltigh
agus na nEolaiochtai Soisialta

College of Art Itic Studies

and Social Sciences

Scoil an Siceolaiochta Feidhmi
School of Applied Psychology

University College Cork,
Cork, Ireland

T+353 (0021 490 4551 / 4552
E infoapsych@uccie
http//www.uccie/en/apsych/

Impact of nature intervention on rumination in the highly sensitive person

Eimer Cadogan

Thank you for your ethics application and subsequent changes. Your application has been
approved by the Clinical Psychology Research and Ethics Committee and you have full

ethical approval for the above named project.
Yours sincerely,

Dr Mike Murphy
Chair Clinical Psychology Research and Ethics Panel

Dr Carol Linehan
Head of School of Applied Psychology

Ollscoil na hEireann, Corcaigh
National University of Ireland, Cork
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4427122, 3:59 PM University College Cork Mail - Ethics Amendments

@ UCC Eimer Cadogan <112329751@umail.ucc.ie>

University College Cork, Ireland
Coldiste na hOllscoile Corcaigh

Ethics Amendments

Hennessy, Nora <nhennessy@ucc.ie> Mon, Nov 8, 2021 at 1:34 PM
To: Eimer Cadogan <e.cadogan@umail.ucc.ie>

Dear Eimer,

Thank you for your recent ethics amendment submission. This has been approved.

Kind regards,

Nora

Nora Hennessy |DCLIN Programme Administrator | School of Applied Psychology |Top Floor, Distillery House | UCC |
021 490 4512 | nhennessy@ucc.ie

From: Eimer Cadogan <e.cadogan@umail.ucc.ie>
Date: Tuesday 26 October 2021 at 15:55

To: "Hennessy, Nora" <NHennessy@ucc.ie>
Subject: Ethics Amendments

[Quoted text hidden]

https://mail.google.com/mailfu/0/?ik=64e7 149d86&view=pt&search=all&permmsgid=msg-f%3A1715867195136467745&simpl=msg-f%3A171586... 1M1



4/27/22, 4:00 PM University College Cork Mail - Ethics Amendment

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh

Ethics Amendment

Eimer Cadogan <112329751@umail.ucc.ie>

Hennessy, Nora <nhennessy@ucc.ie> Fri, Nov 26, 2021 at 12:12 PM

To: Eimer Cadogan <e.cadogan@umail.ucc.ie>

Hi Eimer,
Thanks for sending this in. It has now been approved.
All the best,

Nora

Nora Hennessy | Programme Administrator, DCLIN Psychelogy| School of Applied Psychology| Distillery
House, North Mall Campus |UCC [|Ph: (021) 490 4512| nhennessy@ucc.ie

[Quoted text hidden]
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Appendix K

Information Sheet

Information Sheet

What is this research about?

Researchers from the School of Applied Psychology in UCC would like you
to take part in a study to explore how aspects of our personality can impact
on how we experience different environments.

Why is this research taking place?

Research has shown that our personalities and how we interact with the
world can impact on our mental health. It is hoped that the results from this
study will provide evidence to aid in the creation of bespoke interventions
which might aid people with different personality traits.

Where and how do | take part?

The study happens online, you are not asked to meet the researcher in
person and can complete the study on your computer or laptop. It is not
possible to complete the study on a mobile phone or tablet. The duration is
about 40 minutes, we appreciate your time and we are grateful that you can
help us to answer these important questions. We would appreciate if you
could set this time aside to complete the study. As there will be an audio
component, we would ask that you complete the study in a quiet place or
use headphones.

What will | be asked to do?

You will be asked to complete a survey that ask questions about you (age,
education) and your life (e.g. are you sensitive to loud noises?) and how do
you feel in a particular moment (are you relaxed? Do you dwell on negative
thoughts?). You will then complete a short task, the task will require you to
decide the color of words, it is a test of attention which has been done by
many people in other studies. Following this you will be asked to view a
brief video. You will then complete the task one more time and answer
some more questions similar to those that you answered before. Finally we
will ask your opinion on the study and explain what this is about.

What are my rights in relation to participating in this research?

Your participation in this research is voluntary. You can opt not to
participate if you wish. If you decide to participate, you maintain the right to
stop participating in the study at any stage, however, once you completed
the study, your data will be collected from the beginning of the study, and at
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this point it will be collated with that of other participants and can no longer
be retracted. Your responses will be anonymous, and we seek no
identifying details and do not gather IP addresses. Your participation in this
research is confidential.

What will happen to the data that is collected?

A specific, anonymized, electronic data file for this research will be
available to the researchers for the purposes of this research. The
anonymous data will be stored on an encrypted laptop and subsequently
on the UCC server. The data will be stored for ten years and will be made
available to other researchers in anonymous format for other studies in line
with the Open Science framework. If you have a concern about how we
have handled your personal data, you are entitled to raise this with the
Data Protection Commission.

https://www.dataprotection.ie/

What are the risks associated with this research?

The researchers anticipate that there are no risks involved in your
participation in this research. However, if you have concerns about any
aspect of this research you are welcome to contact Eimer Cadogan via
email at e.cadogan@umail.ucc.ie or Dr. Annalisa Setti (a.setti@ucc.ie) and
Dr. Mike Murphy (mike.murphy@ucc.ie) who supervise the study.

What happens following the research?

This research will be presented as part of a doctoral thesis for the
Doctorate in Clinical Psychology in UCC as part of the programme
requirements. The anonymized information you provide may also contribute
to research publications and/or conference presentations.

Who do | contact if | have any more questions about this research?

You can contact Eimer Cadogan via email at e.cadogan@umail.ucc.ie or
Dr. Annalisa Setti a.setti@ucc.ie and Dr. Mike Murphy
mike.murphy@ucc.ie who supervise the study.

This study has obtained ethical approval from the UCC Clinical Psychology
Research and Ethics Committee.

If you have a concern about how we have handled your personal data, you
are entitled to raise this with the Data Protection Commission.
https://www.dataprotection.ie/

If you have a complaint about how this research was conducted please
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contact in writing:

UCC Clinical Psychology Research and Ethics Committee,
School of Applied Psychology,

University College Cork,

Cork



Table 7.7

Additional Multiple Regressions

Appendix L

Standard Multiple Regressions Assessing Predictive Role of Variables on Outcomes using Listwise Deletion

476

Outcome Predictor N t P B Std. Err. B F df p Adj R?
PANAS PA Overall model 122 3.29 5,121 .008 .09
HSP Centered -0.87 .388 -0.3 0.03 =12
DASS Total 0.66 .510 0.02 0.03 0.07
Resemblance -2.72 .008 -1.91 0.70 -.32
Intervention -0.03 977 -0.04 1.29 -.00
HSP X Intervention Interaction 1.40 .165 0.06 0.04 .18
PANAS NA 2 Overall Model 123 5.649 5,117 <.001 .16
HSP Centered .004 .06 0.02 37
[0.03,0.09] °
DASS Total .002 i 0.03 -.46
0.09
b
Resemblance 377 [0.15-0.04] 0.48 12
0.45
Intervention .908 [-0.39, 1.37] b 0.81 .01
0.09
HSP X Intervention Interaction .053 [-1.31,1.75]° 0.03 -.24
-0.05
[-0.11, -0.01] °
BSRI @ Overall Model 87 4.874 5, 86 <.001 .18
HSP Centered 464 .364 0.55 .09
[-0.66, 1.39] °
DASS Total <.001 248 0.70 -51

[-3.97,-1.12]°



Resemblance
Intervention

HSP X Intervention Interaction

Stroop RT Overall Model 111
Difference HSP Centered
DASS Total

Resemblance
Intervention

HSP X Intervention Interaction

1.14

0.10

-2.80

0.04

-0.98

576

201

722

.259

921

.006

.969

.329

7.30

[-18.75, 34.98] °
23.15

[-18.14, 66.65] °
-0.37

[-2.50, 1.21] °

0.52
0.05
-28.46
0.72

-0.60

13.31

21.42

1.03

0.46

0.48

10.18

18.62

0.61

.07

A2

-.06

.16

.01

-.36

.01

-13

3.037

5,110

.013

.09
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Note. 2 Indicates 95% BCA bootstrapping used, ®95% BCA confidence intervals



Table 7.8

Standard Multiple Regressions Assessing Predictive Role of Variables on Outcomes using Individual Mean Imputation
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Outcome Predictor N t P B Std. Err. B F df p Adj R?
PANAS PA Overall model 142 4.74 5,141 <.001 12
HSP Centered -1.26 211 -0.04 0.03 -.16
DASS Total -0.88 .380 -0.03 0.03 -.09
Resemblance -2.30 .023 -1.53 0.66 -.24
Intervention 0.93 .353 1.13 1.21 .10
HSP X Intervention Interaction 2.18 .031 0.09 0.04 .25
PANAS NA 2 Overall Model 142 6.45 5,141 <.001 .16
HSP Centered .041 .05 0.02 27
[0.01,0.09]
b
Resemblance o040  [017.-004] 0.55 26
1.16
Intervention 461 [0.19,2.14]° 0.83 .08
0.65
HSP X Intervention Interaction 224 [-0.77,2.14] b 0.03 -.15
-0.04
[-0.10,0.02] °
BSRI @ Overall Model 107 3.99 5, 106 .002 12
HSP Centered .568 0.38 0.66 .09
[-0.85, 1.54] °
DASS Total <.001 1.92 0.60 -.39
b
Resemblance .899 [-3.12,-0.64] 12.43 .02
1.50
Intervention .381 [-23.93, 25.03] b 18.57 .08

16.34



HSP X Intervention Interaction

Stroop RT Overall Model 123
Difference HSP Centered
DASS Total

Resemblance
Intervention

HSP X Intervention Interaction

1.03

0.62

-2.56

-0.51

-1.45

431

.305

.540

.012

611

149

[-23.04, 56.04] °
077

[-2.74,-0.92] °

0.50
0.29
-26.15
-9.51

-0.92

0.98

0.49

0.47

10.21

18.64

0.64

-12

14

.07

-.30

-.06

-19

1.94

5,122

.093

.04
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Note. 2 Indicates 95% BCA bootstrapping used, ®95% BCA confidence intervals



