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Abstract 
Nature-based interventions (NBIs) provide an opportunity to enhance individual wellbeing, 

improve community cohesion, and promote a culture of care for the environment. Several 

scoping reviews have attempted to catalogue the positive effects of NBIs on wellbeing, yet, 

these have typically focused on outcomes relating to individual wellbeing, thus restricting 

the assessment of the possible benefits of NBIs. Here we present a protocol for a scop-

ing review that will synthesise the evidence relating to the impact of NBIs across a much 

broader range of domains with a focus on self (individual wellbeing), others (collective 

wellbeing) and nature (planetary wellbeing). This scoping review will also provide insight 

into the relative effectiveness of different types of NBIs at enhancing wellbeing across 

these domains and synthesise the underlying theory on which interventions have been 

developed and reported outcomes have been presented. A literature search for theses 

and peer-reviewed studies will be conducted on four databases (APAPsycINFO, Web 

of Science, Medline, and Scopus) and ProQuest Dissertations & Theses Global. Two 

independent reviewers will complete a two-stage screening process (title/abstract and full-

text) using the Covidence platform. The protocol for this scoping review is registered with 

the Open Science Framework. Data extraction will focus on publication details, type of 

intervention, and wellbeing-related outcomes. Results will be reported in a scoping review 

following standardised guidelines relating to the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses Extension for Scoping Reviews. This research will inform the 

design and delivery of NBI’s across a wide range of sectors including health and social 

care, public policy, education, and community services, to ultimately promote human flour-

ishing at scale.

Introduction
The term ‘nature-based intervention’ (NBI) refers to a diverse range of interventions which aim 
to use nature exposure to enhance human health and wellbeing [1]. There is much opportunity 
to align this work to also promote planetary wellbeing, which was recently defined as the ‘highest 
attainable standard of wellbeing for human and non-human beings and their social and natural 
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systems’ [2, p. 4]. Previous reviews have explored the link between NBIs and wellbeing [3–5], 
yet these reviews have typically focused on narrow, individualistic conceptions of wellbeing. For 
instance, outcomes have focused on how exposure to green spaces such as parks and gardens, 
is associated with improved mood and emotion [6,7], enhanced cognitive function [8], and a 
reduction in stress and stress-related illnesses [9,10]. This approach strips away important social 
ecological context, isolating the individual from community and nature [11,12]. It also reinforces 
neoliberal ideologies [13], which characterise mental health difficulties as those arising from 
individual dysfunction, disregarding social and environmental factors. Consequently, wellbeing 
interventions have been designed to enhance wellbeing at the level of the individual, while social 
and environmental aspects of wellbeing go unaddressed. We suggest that NBIs have the potential 
to serve as a more holistic wellbeing intervention that positively influences the individual, social, 
and environmental aspects of wellbeing. Accordingly, the aim of this review is to synthesise the 
evidence relating to the impacts of NBIs across a broad range of wellbeing domains, providing a 
more holistic understanding.

What are nature-based interventions?
A common feature of NBIs is the use of natural environments to improve health and 
wellbeing across a range of contexts including healthcare [4,14,15], education [16,17], and 
community-based settings [18]. The mode of delivery for NBIs is highly heterogenous, vary-
ing by the type of nature [19], duration of exposure [20], level of interaction [21], intensity 
of physical activity [22], and presence of other people [23] or non-human animals [16,24].

In an umbrella review on NBIs, Harper et al. [25] created a list of five distinct catego-
ries of nature-based therapies based on past work, which included nature-based therapy, 
forest therapy, horticultural therapy, wilderness therapy, and adventure therapy. Whilst 
informative, this review was conducted within the context of clinician-led therapies and 
thus was largely constrained to measurements of individual wellbeing, such as addressing 
substance abuse, ill health, and cognitive performance. Consequently, Harper et al.’s review 
[25] excluded non-clinician-led studies and investigations with a broader focus including 
indicators of collective and planetary wellbeing, concepts that will be introduced below. 
Nonetheless, these five categories may be helpfully applied to the broader scope of interest 
identified in this protocol. The term ‘intervention,’ rather than ‘therapy’ will be adopted 
for the purposes of this review, whereby ‘intervention’ may be understood as action taken 
towards either ameliorating an illness, dysfunction, or unwanted symptoms, or otherwise 
promoting wellbeing and positive psychological experience [1,26,27]. We consider ‘inter-
vention’ to be a broader term that does not necessitate direct interaction with a thera-
pist, and therefore will allow the review to capture impacts of therapy-based as well as 
non-therapy-based NBIs. Thus, the altered categories presented by Harper et al. [25] will 
serve as a framework for categorising NBIs identified in the review process.

What is wellbeing?
Dictionary definitions of wellbeing focus on the state of being comfortable, healthy, and 
happy. Dominant scholarly accounts of wellbeing also emphasise the immediate experience of 
the individual, focusing on constructs such as life satisfaction [e.g., 28] or happiness [e.g., 29], 
often to the exclusion of important system-wide contextual factors such as social relationships 
and the health of the non-human environment [13,30,31, but see 32]. Recent developments 
in the field characterise wellbeing more holistically, with a much wider focus that includes 
the self, others, and nature [e.g., 13,33]. These developments highlight individual, collective, 
and even planetary wellbeing, inspired by social ecological models [34,35]. In this regard, 
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individual wellbeing has been defined as the capacity to feel good and function well, exempli-
fied by positive emotions, physical health, and achieving personal goals [36]. Collective well-
being has been described as feeling good and functioning well, interdependently, signified, for 
example, by high group cohesion, mutual support, and a sense of belonging [37]. The more 
recently coined phrase ‘planetary wellbeing’ has been defined as ‘the highest attainable stan-
dard of wellbeing for human and non-human beings and their social and natural systems’ [2], 
p. 4. Encompassing pro-environmental behaviours, such as reducing waste and conserving 
biodiversity, planetary wellbeing is a systems-oriented perspective that integrates ecosystem 
health and human wellbeing. The JYU.Wisdom Community [38] defines planetary wellbeing 
as a state in which the Earth’s natural systems are able to sustain life whilst simultaneously 
fulfilling organisms’ needs, allowing them to actualise their inherent capacities.

Researchers have typically focused on these different aspects of wellbeing in parallel. The 
recently developed GENIAL framework [11,13,33,39,40] defines wellbeing from a  
biopsychosocial-ecological perspective, encompassing the individual, community, and natural 
environment. By building upon concepts presented in biopsychosocial models [41], ecologi-
cal systems theory [34,35], and sustainable wellbeing [13], GENIAL integrates evidence from 
diverse fields – including positive psychology, epidemiology, and environmental health – to 
provide a unified, holistic understanding of wellbeing that recognises the interdependence of 
individual, collective, and planetary domains of wellbeing [40].

This model has encouraged the development of innovative interventions, such as a 
community-supported agriculture initiative to support the wellbeing of local communities 
through the lens of sustainable food (Pereira, Blackburn et al., [unpublished]). This and 
related work [e.g., 12,39] characterise what has been described as an emerging third wave of 
positive psychology, underpinned by an ‘epistemological broadening’ [42, p. 660] that spans 
beyond the individual and incorporates broader and system-wide contextual factors, includ-
ing the groups, cultures, and systems in which people are embedded [42–45]. This broaden-
ing draws attention to the interdependence of ecological systems and human wellbeing [12], 
acknowledging that environmental challenges are also challenges to human wellbeing [46].

Recognising wellbeing as a multidimensional construct provides a clear attempt to move 
beyond the concept of wellbeing as a ‘wicked problem’, an intractable issue that allows for 
neither simple definitions nor clear (and reproducible) solutions. Part of the ‘wickedness’ of 
wellbeing lies in often-contradictory approaches to addressing wellbeing at different levels of 
scale and the intersectionality of complex societal problems, including inequalities and climate 
change. Actions aimed at enhancing wellbeing within one domain may have system-wide 
effects that either facilitate or inhibit wellbeing in other domains. Acknowledging the sys-
tematic interaction of problems—and potential solutions—across a diversity of domains is 
essential when attempting to resolve wicked problems [47,48]. We suggest that Nature-Based 
Interventions (NBIs) may be uniquely placed to influence wellbeing across individual, social, 
and environmental domains, whilst GENIAL provides a holistic framework well-suited to 
conceptualising and assessing the reciprocal and cumulative effects of promoting wellbeing at 
multiple levels.

So why is another review on NBIs needed?
Several reviews on NBIs have now been published [1,49–51], as have multiple ‘reviews of 
reviews’ [25,52,53, see also 54]. Yet, previous reviews have failed to investigate the effects 
of NBIs across multiple domains relevant to a more holistic understanding of wellbe-
ing. Past reviews have largely focused on aspects relating to individual wellbeing (and 
‘illbeing’), while a focus on collective or planetary wellbeing is less frequently reported. 
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For instance, the meta-review published by Antonelli et al. [52] identified 16 reviews 
that investigated the effects of forest bathing on wellbeing. Of these, only a single review 
reported on a measure of social wellbeing [55], and no reviews have yet focused on the 
construct of planetary wellbeing, despite the proliferation of research investigating the 
effects of human connection to - and interdependence with - nature and the implications 
such connection has for pro-environmental attitudes and behaviours [56–59].

Our focus will be a scoping review, an increasingly popular method of systematic litera-
ture review [60–62] that provides the opportunity to identify the volume and characteristics 
of primary research, including key themes and knowledge gaps, in the subject area of inter-
est [62,63]. Previously published scoping reviews on NBIs have focused on a diversity of 
issues such as mental health [64], bereavement care [65], disease [66,67], and health-related 
behaviours [5]. There are also several published protocols for scoping reviews that intend to 
focus on impacts of NBIs on environmental behaviour [68], and parent-child relationships 
[69]. In a scoping review on NBIs for vulnerable youth [16], the majority of original studies 
(N = 68) reported on measures of individual and social outcomes, yet none of the studies pro-
vided a measure relating to planetary health such as changes in pro-environmental behaviours 
(e.g., waste reduction and recycling). In contrast, a systematic review presented by Silva et 
al. [51] included 38 studies where NBIs were used to enhance wellbeing and nature-related 
outcomes (e.g., nature affinity). Silva et al. [51] identified only four studies which provided a 
measure of social wellbeing [70–73]. Several factors may have contributed to the limited num-
ber of social outcomes observed in this review. Notably, Silva et al. [51] employed only a single 
search term related to social outcomes, ‘social,’ selected after a brief review of the literature. 
This narrow selection of search terms might have restricted the scope of their findings.

The present scoping review aims to address this limitation by incorporating a broader and 
more diverse set of search terms related to NBIs and wellbeing, particularly social wellbeing. 
For instance, while Silva et al. [51] used only the term ‘social,’ our review includes additional 
related terms such as ‘loneliness,’ ‘affiliation,’ ‘community,’ ‘belonging,’ and ‘neighbourhoods.’ 
Our review also offers a greater variety of terms relating to different types of NBIs, such as 
forest therapy, horticultural therapy, and animal-assisted therapies in outdoor environments. 
This approach is intended to capture a wider array of relevant studies, thereby providing a 
more comprehensive synthesis of the available evidence.

Moreover, Silva et al. [51] excluded studies involving virtual reality, participants with 
serious mental health conditions or severe physical disorders, and self-guidance (i.e., without 
researcher or practitioner presence). These exclusions might have further limited the scope of 
their review. By contrast, our review encompasses a broader range of studies, including those 
with virtual reality components and diverse participant profiles, to ensure a more inclusive 
and comprehensive understanding of holistic wellbeing outcomes. Finally, Silva et al.’s review 
included articles published until July 2020 [51]. The present review, therefore, offers the 
opportunity to include more recent literature in what is a rapidly growing field of investiga-
tion. By incorporating studies published after this date, our review aims to provide an up-to-
date synthesis of current evidence.

Collectively, previously published reviews, including the work of Silva et al. [51], have 
demonstrated a great variety of evidence relating to NBIs. However, no single review has com-
prehensively synthesised the available research on the effects of NBIs on an epistemologically 
broadened conceptualization of wellbeing that includes a focus on self, others and nature. This 
scoping review aims to build on Silva et al.’s epistemological breadth by incorporating a more 
extensive set of search terms, broader inclusion criteria, and more recent literature. In doing 
so, we will advance understanding of the extent to which different types of NBIs influence 
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wellbeing-related outcomes across (1) individual, (2) collective, and (3) planetary domains, 
and identify current gaps in knowledge.

Methods
The proposed scoping review, which is expected to take approximately 12 months to com-
plete, will commence October 2024 (see Table 1) and is informed by the Joanna Briggs 
Institute (JBI) methodology for scoping reviews [62] and the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses Extension for Scoping Reviews [PRISMA-ScR; 74]. 
The protocol of this scoping review was developed according to the Preferred Reporting Items 
for Systematic Review and Meta-Analysis Protocols [PRISMA-P; 75; see S3 Table] and is 
informed by the five stage framework for scoping reviews described by Arksey and O’Malley 
[76]. The five stages are: (1) identifying the research question, (2) identifying relevant stud-
ies, (3) study selection, (4) charting the data and (5) collating, summarising and reporting 
the results. The protocol for this scoping review has been registered with the Open Science 
Framework [77].

Stage 1: Identifying the research question
Research questions were developed in adherence to the population, context, concept (PCC) 
framework as recommended by JBI [61; see Table 2]. The primary research question is as 
follows:

How has wellbeing been conceptualised in work on nature-based interventions?

Additional questions to guide the review are presented below:

1.	 What are the theoretical frameworks that underpin the published research in this area?

2.	 What types of nature-based interventions have been delivered?

3.	 What populations have been studied?

4.	 What outcomes (e.g., psychological, social, environmental) have been measured?

5.	 How and when does wellbeing arise through nature-based interventions?

Table 1.  Proposed timeline for scoping review.

Task Month Researcher(s)
Identify research question and define protocol 1 JB, AI, LJ, AK, AP
Study selection 2–3 JB, AP
Data Charting 4–5 JB, AP
Collating, summarising, reporting results 5–6 JB AP
Consultation exercise 7–8 JB, AP, AI, AK, LJ
Write-up of scoping review 9–10 JB
Review and Revision 11–12 JB, AI, LJ, AK, AP

https://doi.org/10.1371/journal.pone.0314591.t001

Table 2.  The population, concept, and context relating to the primary research question.

Population Concept Context
Individuals exposed to a 
nature-based intervention

Interventions in which the target population has been deliberately exposed to nature with the purpose 
of enhancing a measure of wellbeing, broadly defined, spanning the individual, others and planet

The context of the scoping 
review will remain ‘open’

https://doi.org/10.1371/journal.pone.0314591.t002

https://doi.org/10.1371/journal.pone.0314591.t001
https://doi.org/10.1371/journal.pone.0314591.t002
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Stage 2: Identifying relevant studies eligibility criteria
Search strategy.  The search strategy was informed by JBI guidelines [61,62] and the 

methodology outlined by Arksey and O’Malley [76]. To ensure a comprehensive list of search 
terms, the authors completed several consultation exercises to identify terms related to the 
key themes of wellbeing and NBIs. Development of the search term list proceeded in two 
phases. Firstly, an initial set of search terms was generated from existing literature by drawing 
upon the research team’s diverse expertise, including clinical practice (LJ), wellbeing science 
(AK), and sustainability and wellbeing research (AI). During the first consultation exercise, 
authors convened to exchange search terms. Discussion during this consultation stimulated 
additions to the list. In the second phase, which focused on broadening the list, search terms 
were inputted into the four target databases identified as relevant to this study (see ‘Search 
Strategy’), and the resulting publications were ‘term farmed.’ The list was expanded again 
by inputting each search term into APAPsycInfo’s Thesaurus of Psychological Index Terms 
tool, with the ‘explode’ function enabled. A second consultation allowed authors to discuss 
the expanded list, leading to additional term suggestions from the team. Search terms which 
repeatedly produced studies outside of the scope of this review were discarded or modified 
with prefixes or suffixes at this stage. For example, the term ‘purpose,’ chose for its relation to 
individual wellbeing, resulted in a large number of unrelated papers due the common phrase 
‘the purpose of this study.’ The complete search strategy can be seen in Table 3.

Following consultation with experienced librarians, the following databases were identified 
as suitable for a search of the full search term list: APAPsycINFO, Web of Science, Medline, 
and Scopus. The ProQuest Dissertations & Theses Global database will be used to identify 
relevant unpublished research dissertations. Database-specific search strategies using the iden-
tified search terms are displayed in S2 Appendix. Any alterations made to search strategies 
during the review process will be reported in the full review. Data will be stored and screened 
using EndNote 20.6 [78] and Covidence systematic review software [79].

Eligibility criteria
Population.  An aim of the present scoping review is to assess the methodologies through 

which NBIs have been delivered. This includes assessing the type of population(s) upon 
which NBIs have been investigated. Accordingly, studies will not be excluded based upon any 
participant characteristics.

Concept.  The present scoping review relates to the concept of ‘nature-based interventions’ 
(NBIs). Thus, studies must include the deliberate exposure of patients to natural environments 
– including natural environments self-identified by the authors of the study, or otherwise by the 
authors of the present review – with an outcome measure related to the concept of wellbeing (see 
Table 3). For the purpose of this scoping review, exposure may include real or virtual exposure to 
natural environments. Animal-assisted therapies will be included only if they involve exposure 
to a natural environment, such as equine-assisted therapies in woodland settings. Animal-
assisted therapies conducted indoors, such as dog-assisted therapies in a hospital setting, will not 
be included, as they do not meet the criteria of natural environment exposure.

The concept of wellbeing presented in the current scoping review is informed by social 
ecological models of wellbeing, such as the GENIAL framework [11,34], and thus recognises 
the breadth of domains across which wellbeing spans. This includes measures ranging from 
the immediate wellbeing of an individual (e.g., self-reported wellbeing), to community-related 
measures (e.g., community cohesion), and measures related to the health of planetary- 
spanning ecosystems (e.g., pro-environmental attitudes). The domains of wellbeing and their 
related concepts identified as relevant in the present review may be seen in Table 3.
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Table 3.  Research concepts and associated search terms.

Concept Search term Variations
Nature-based interventions Nature-based therapy/therapies Nature-based therapy/therapies

Nature-based intervention(s)
Nature-based activity/activities
Nature therapy/therapies
Nature exposure
Green therapy/therapies
Green space(s)
Blue therapy/therapies
Blue space(s)
Brown therapy/therapies
Brown Space(s)
Ecotherapy/therapies
Outdoor therapy/therapies
Outdoor healthcare
Outdoor behavioural healthcare
Environmental therapy/
therapies
Green prescription(s)
Green gym(s)
Nature walk(s)
Simulated natural 
environment(s)
Animal-assisted therapy/
therapies
Animal-assisted intervention(s)
Animal-assisted activity/
activities
Pet therapy/therapies
Dog therapy/therapies
Canine therapy/therapies
Horse therapy
Equine therapy/therapies
Emotional support animal(s)
Emotional support pet(s)

Forest-based therapy/therapies Forest therapy/therapies
Forest bathing
Shinrin-yoku

Horticultural Therapy Horticulture therapy/therapies
Horticulture intervention(s)
Garden therapy/therapies
Garden intervention(s)
Wellbeing garden(s)
Rehabilitation garden(s)
Care farm(s)
Community farms(s)

Wilderness therapy/therapies Wilderness-based therapy/
therapies
Wilderness-adventure therapy/
therapies

Adventure therapy/therapies Adventure-based therapy/
therapies
Adventure education
Therapeutic adventure(s)

(Continued)
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Concept Search term Variations
Wellbeing Individual wellbeing Wellbeing

Acceptance
Autonomy
Self-determination
Hope
Optimism
Humour
Spirituality
Self-efficiency
Self-esteem
Self-identity
Resilience
Intimacy
Psychological health
Mental health
Depression
Anxiety/Anxieties
Stress
Distress
Mental illness(es)
Psychopathology
Life satisfaction
Quality of Life
Positive affect
Negative affect
Physical health
Heart rate variability
Cortisol
Positive Emotion(s)
Negative Emotion(s)
Hedonic
Eudaemonia
Happiness
Disability/Disabilities
Functioning
Engagement
Positive relationship(s)
Meaning
Accomplishment(s)
Achievement(s)
Restoration
Sense of purpose

Collective wellbeing Social wellbeing
Social capital
Social participation
Psychosocial
Collective
Loneliness
Affiliation
Connection(s)
Neighbourhood(s)
Community/Communities
Cohesion
Belonging
Benevolence
Relatedness

Table 3.  (Continued)

(Continued)
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Context.  Context will remain ‘open’ for the present study [61]. Thus, studies presenting 
primary data (i.e., original research) will be included regardless of contextual factors, such as 
time of publication, geographic location, or healthcare population.

Types of sources.  To be included in the review, studies must be published in English 
language with full text available to authors. To ensure a focus on validated sources of evidence, 
we have opted to exclude grey literature, focusing instead on theses and peer-reviewed 
journal articles. Whilst this may limit the diversity of evidence captured, this approach 
prioritises reliability and consistency. Future research could incorporate grey literature to 
explore additional perspectives and practice-based insights. In the absence of institutional 
access to the full text, the corresponding author of the study will be contacted via email to 
request a copy of their work, with a maximum of three attempts. No restrictions will apply 
to methodology or study design. The review will include randomised control trials, quasi-
experimental designs, focus groups, and interviews. Additional study designs included during 
the review process will be reported in full in the review. Inclusion and exclusion criteria are 
presented in Table 4.

Stage 3: Study selection
Duplicates will be removed and, of the remaining texts, titles and abstracts will undergo a pilot 
screening. In line with JBI methodology, this pilot exercise will consist of each named author 
reviewing the title and abstracts of a random sample of 25 papers. Authors will convene to 
compare included and excluded papers. A minimum consensus 75% will be required before 
the full screening proceeds. Adjustments to the criteria will be made iteratively as required 
and disclosed along with any other amendments in the methodology of the full review. Two 

Concept Search term Variations
Planetary wellbeing Environmental attitude(s)

Environmental concern(s)
Environmental belief(s)
Environmental behaviour(s)
Ecological attitude(s)
Ecological concern(s)
Ecological belief(s
Ecological behaviour(s)
Climate attitude(s)
Climate concern(s)
Climate belief(s)
Climate behaviour(s)
Nature Connectedness
Nature relatedness
Nature ambivalence
Nature behaviour(s)
Pro-environmental
Environmental stewardship
Environmental value(s)
Biospheric value(s)
Self-transcendent value(s)
Materialistic value(s)
Biophilia
Biophobia
Human Value(s)
Personal Value(s)
Universalism

https://doi.org/10.1371/journal.pone.0314591.t003

Table 3.  (Continued)

https://doi.org/10.1371/journal.pone.0314591.t003
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reviewers, JB and AP, will apply the final eligibility criteria to a review of all study titles and 
abstracts. For each study, each reviewer will independently vote ‘yes, include,’ ‘no, exclude,’ or 
‘maybe, unknown.’ Studies receiving a unanimous ‘no’ will be excluded and studies receiving 
a unanimous ‘yes’ will be included. The inclusion or exclusion of studies with a unanimous 
‘maybe’ or without a unanimous result will be determined following a discussion between 
the two reviewers. A third reviewer will offer input to break ties when needed. Following the 
recommendations of Tricco et al. [74], a PRISMA flow diagram will be generated through 
Covidence to record the number of studies included and excluded – and the rationale of these 
decisions – at each stage of the study selection process. The proposed flow of articles through 
this process can be seen in Fig 1.

Stage 4: Charting the data
Data will be extracted by two independent reviewers (JB and AP) with the use of a data chart-
ing form (see Table 5). Data extraction will be piloted by JB and AP on a randomly selected 
sample of 10 papers prior to a calibration exercise with the remaining authors (AI, LJ, AK). 
The calibrated form will be applied to all papers retained following screening. Data extraction 
will involve regular discussion between the two reviewers; disagreements will be resolved by 
input from a third reviewer. Data to be extracted will include general study information (e.g., 
title, first author name, year, population demographics, key findings) and the concepts (e.g., 
wellbeing outcomes and characteristics of NBI) and context (targeted population, geographic 
location) identified in the present review. NBI categorisation will broadly follow the five- 
category grouping presented by Harper et al. [25] but will remain an iterative process. 
Changes made to the categorisation system will be disclosed in the review. In the instance that 
the self-identification of an NBI is not recorded in a study or the authors’ self-identification 
of the NBI does not align with Harper et al.’s categories [25], a note describing the rationale of 
subsequent categorisation will be provided by the authors in the full review. Any information 
from the data charting form which is missing from the study will be coded as ‘not recorded,’ 
and unclear information as ‘unclear.’ The reviewers will attempt a maximum of three email 
contacts with the study’s corresponding author to request information or clarification. If the 
information remains inaccessible or unclear, this will be reported in the final review. Fol-
lowing data charting, a final consultation exercise with all authors will be held to review the 
suitability of the planned data analysis and presentation strategy, providing an opportunity to 
resolve unexpected findings. For example, review of the literature may reveal a sixth type of 
NBI not covered by Harper et al.’s [25] classification. In this instance, the authors will be able 

Table 4.  Inclusion and exclusion criteria.

Criterion Inclusion Exclusion
Type of study Primary research evidence reporting on wellbeing-based outcomes targeted by a 

planned NBI. This includes randomised control trials, quasi-experimental designs, 
focus groups, and interviews

Study does not have a wellbeing-based outcome tar-
geted by planned NBI. This will include review papers, 
meta-analyses, case-studies, and non-intervention-based 
research

Source Study located in peer-reviewed journal or available as an e-thesis Study not in peer-reviewed journal (e.g., grey literature) or 
available as an e-thesis

Availability Full text available No full text available
Study focus Use of at least one nature-based intervention Study is not conducted within the context of a nature-

based setting
Language English language Non-English language

https://doi.org/10.1371/journal.pone.0314591.t004

https://doi.org/10.1371/journal.pone.0314591.t004
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to amend the planned data presentation strategy. The details of any such amendments and 
their rationale will be reported in full in the review. Finally, given that the purpose of scoping 
reviews is to map the breadth of existing evidence rather than to assess methodological qual-
ity, and due to the typically heterogeneous nature of included sources, risk of bias assessments 
are generally considered unsuitable for scoping reviews [62,74] and will not be included in the 
present review.

Stage 5: Collating, summarising and reporting the results
Following data charting, a final consultation exercise with all authors will be conducted to 
develop a data analysis and presentation strategy. The details of this data analysis and pre-
sentation will be reported in full in the review. Expected data presentation related to each 
research question may be seen in Table 5. All data will be published in the full review. Data 
synthesis and presentation will be informed by the multi-domain approach to wellbeing 
imposed by the GENIAL framework, with several sub-group analyses to handle the expected 
heterogeneity of results. Quantitative synthesis will involve tabular and graphical summaries 
showing the frequency of studies that report data on each facet listed in Table 5 (a sample of 
one such table is presented as Table 6 below). This synthesis will highlight any imbalances in 
the distribution of studies across methodological approach (quantitative or qualitative), NBI 
type, theoretical framework (e.g., Attention Restoration Theory), psychotherapeutic approach 
(where relevant; e.g., Cognitive Behavioural Therapy), geographic location, population 

Fig 1.  Proposed flow of articles through the scoping review process.

https://doi.org/10.1371/journal.pone.0314591.g001

https://doi.org/10.1371/journal.pone.0314591.g001
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(clinical or non-clinical), and outcome by wellbeing domain, ultimately pointing to areas for 
future research.

The expected heterogeneity of results from quantitative and qualitative methods pre-
cludes a direct statistically comparison of findings. However, a broad synthesis of heter-
ogenous results can be achieved through narrative synthesis and dual-display tables. A 
narrative synthesis will examine how wellbeing is conceptualised and measured in NBI 
studies, reflecting on proposed mechanisms of change and the extent to which NBI research 
adopts multi-faceted conceptualisations of wellbeing. Dual-display tables, which provide 
a structured presentation of key findings across methodologies, will be used to synthesise 
quantitative and qualitative findings across the multiple domains of wellbeing as per the 
GENIAL framework (for a sample dual-display table, see Table 7). In summary, data syn-
thesis will answer the research questions proposed in Stage 1, by presenting an overview of 

Table 5.  Data charting form.

Facet Data
Publication details Title

First Author
Year
Location of study (country)
Field of study, first author

Target population Record details of targeted population
Study demographics Sample size

Age range
Mean age
Sex
Gender identity
Nationality
Ethnicity

Study Design Qualitative
Quantitative (randomised control trial; 
quasi-experimental)
Mixed method
Recruitment method and source of participant referral 
(where applicable)

Nature-based intervention characteristics Type of nature-based intervention (as termed by studies’ 
authors) Orientation of psychotherapeutic approach 
(where relevant; e.g., cognitive behavioural therapy) 
Categorisation of intervention into NBI-type derived 
from Harper et al.’s [25] review. NBI details:•	
Setting (e.g., local park, health care setting, university 
setting)

•	 Timeframe of intervention
•	 Duration of contact
•	 Frequency of contact
•	 Type of interaction (as per Keniger et al.’s [80] typol-

ogy of interactions)
•	 Description of nature (where applicable)
•	 Mode of delivery (e.g., facilitated vs. unfacilitated) 

and theoretical approach (e.g., mindfulness)
Outcomes measured Record outcomes from study (including effect sizes 

where applicable)
Categorise outcomes by wellbeing domain
Record presence of moderators and mediators (includ-
ing significance levels where relevant)

Findings Description of key findings including duration of  
follow-up measures

https://doi.org/10.1371/journal.pone.0314591.t005

https://doi.org/10.1371/journal.pone.0314591.t005
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the following findings: (1) definitions and conceptualisations of wellbeing, (2) theoretical 
frameworks utilised, (3) key characteristics of NBIs, (4) how wellbeing is measured, and (5) 
populations that have been studied. The narrative synthesis will also identify any proposed 
mechanisms of change reported in the literature, and highlight any commonalities in terms 
of the specific domain of wellbeing to which the outcomes relate.

Conclusion
In this paper, we present a protocol for a scoping review that will provide a comprehensive 
overview of primary research on NBIs designed to enhance wellbeing. This scoping review 
will impose a holistic framework for conceptualising wellbeing on the heterogeneous evidence 
base relating to the impact of NBIs on wellbeing. The synthesis will enhance understanding of 

Table 6.  Planned table of outcome measures and direction of change reported by quantitative investigations of 
NBIs by wellbeing domain.

Wellbeing 
outcome

NBI Forest intervention Horticultural 
intervention

Wilderness 
intervention

Adventure 
intervention

Individual
 � Measure 1
 � Measure 2
 � Measure 3
Collective
 � Measure 1
 � Measure 2
 � Measure 3
Planetary
 � Measure 1
 � Measure 2
 � Measure 3
n Studies

NB. Each circle represents one study: ● =  positive outcome, ◐ =  mixed outcome or no significant change, ○ =  negative 
outcome.

https://doi.org/10.1371/journal.pone.0314591.t006

Table 7.  Planned dual-display table of the key findings from quantitative and qualitative investigations of NBIs 
by wellbeing domain.

Wellbeing outcome Quantitative results Qualitative results
Individual
 � Key finding 1
 � Key finding 2
 � Key finding 3
Collective
 � Key finding 1
 � Key finding 2
 � Key finding 3
Planetary
 � Key finding 1
 � Key finding 2
 � Key finding 3

https://doi.org/10.1371/journal.pone.0314591.t007

https://doi.org/10.1371/journal.pone.0314591.t006
https://doi.org/10.1371/journal.pone.0314591.t007
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how different types of NBIs impact on individual, collective and planetary wellbeing, promot-
ing a more integrated perspective and supporting policy makers and practitioners to make 
more informed decisions. This review will also support the development of wellbeing-focused 
interventions with a focus on better managing the intersecting challenges associated with the 
unfolding climate, biodiversity and ecological crises, alongside the loneliness epidemic and 
increasing burden of non-communicable disease.

Supporting information
S1 Appendix.  Search strategy. 
(DOCX)

S2 Table.  Database-specific search strategies. 
(DOCX)

S3 Table.  PRISMA-P 2015 checklist. 
(DOCX)

Acknowledgments
The database selection to be used in this scoping review was developed with the assistance 
of several experienced librarians from Swansea University. The authors would like to thank 
Stephen Storey, Giles Lloyd-Brown, and Elen Davies for their contributions. An additional 
thanks is extended to Elen Davies for her support in advising database-specific search 
strategies.

Author contributions
Conceptualization: Jesse Blackburn, Afonso Pereira, Luke Jefferies, Andrew H. Kemp, Amy 

Isham.
Methodology: Jesse Blackburn, Afonso Pereira, Luke Jefferies, Andrew H. Kemp, Amy Isham.
Project administration: Jesse Blackburn, Luke Jefferies, Andrew H. Kemp, Amy Isham.
Supervision: Luke Jefferies, Andrew H. Kemp, Amy Isham.
Writing – original draft: Jesse Blackburn, Andrew H. Kemp.
Writing – review & editing: Afonso Pereira, Luke Jefferies, Amy Isham.

References
	1.	 Shanahan DF, Astell-Burt T, Barber EA, Brymer E, Cox DTC, Dean J, et al. Nature-based interven-

tions for improving health and wellbeing: The purpose, the people and the outcomes. Sports (Basel). 
2019;7(6):141. https://doi.org/10.3390/sports7060141 PMID: 31185675

	2.	 Antó JM, Martí JL, Casals J, Bou-Habib P, Casal P, Fleurbaey M, et al. The planetary wellbeing initia-
tive: Pursuing the sustainable development goals in higher education. Sustainability. 2021;13(6):3372. 
https://doi.org/10.3390/su13063372

	3.	 Moeller C, King N, Burr V, Gibbs GR, Gomersall T. Nature-based interventions in institutional and 
organisational settings: a scoping review. Int J Environ Health Res. 2018;28(3):293–305. https://doi.org/
10.1080/09603123.2018.1468425 PMID: 29699406

	4.	 Taylor EM, Robertson N, Lightfoot CJ, Smith AC, Jones CR. Nature-based interventions for psy-
chological wellbeing in long-term conditions: A systematic review. Int J Environ Res Public Health. 
2022;19(6):3214. https://doi.org/10.3390/ijerph19063214 PMID: 35328901

	5.	 Wilkie S, Davinson N. Prevalence and effectiveness of nature-based interventions to impact adult 
health-related behaviours and outcomes: A scoping review. Lands Urban Plan. 2021;214:104166. 
https://doi.org/10.1016/j.landurbplan.2021.104166

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0314591.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0314591.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0314591.s003
https://doi.org/10.3390/sports7060141
http://www.ncbi.nlm.nih.gov/pubmed/31185675
https://doi.org/10.3390/su13063372
https://doi.org/10.1080/09603123.2018.1468425
https://doi.org/10.1080/09603123.2018.1468425
http://www.ncbi.nlm.nih.gov/pubmed/29699406
https://doi.org/10.3390/ijerph19063214
http://www.ncbi.nlm.nih.gov/pubmed/35328901
https://doi.org/10.1016/j.landurbplan.2021.104166


PLOS ONE | https://doi.org/10.1371/journal.pone.0314591  April 7, 2025 15 / 18

PLOS ONE NBIs for individual, collective and planetary wellbeing: A protocol for a scoping review

	 6.	 Kondo MC, Fluehr JM, McKeon T, Branas CC. Urban green space and its impact on human health. Int 
J Environ Res Public Health. 2018;15(3).

	 7.	 McMahan E, Estes D. The effect of contact with natural environments on positive and negative affect: 
A meta-analysis. J Posit Psychol. 2015;10.

	 8.	 Ricciardi E, Spano G, Lopez A, Tinella L, Clemente C, Elia G, et al. Long-term exposure to greens-
pace and cognitive function during the lifespan: A systematic review. Int J Environ Res Public Health. 
2022;19(18):11700. https://doi.org/10.3390/ijerph191811700 PMID: 36141977

	 9.	 Liu X-X, Ma X-L, Huang W-Z, Luo Y-N, He C-J, Zhong X-M, et al. Green space and cardiovascu-
lar disease: A systematic review with meta-analysis. Environ Pollut. 2022;301:118990. https://doi.
org/10.1016/j.envpol.2022.118990 PMID: 35181451

	10.	 van den Berg AE, Maas J, Verheij RA, Groenewegen PP. Green space as a buffer between 
stressful life events and health. Soc Sci Med. 2010;70(8):1203–10. https://doi.org/10.1016/j.
socscimed.2010.01.002 PMID: 20163905

	11.	 Mead J, Fisher Z, Kemp AH. Moving beyond disciplinary silos towards a transdisciplinary 
model of wellbeing: An invited review. Front Psychol. 2021;12:642093. https://doi.org/10.3389/
fpsyg.2021.642093 PMID: 34054648

	12.	 Salonen AO, Konkka J. An ecosocial approach to well-being: A solution to the wicked problems in the 
era of anthropocene. FdE. 2015;13(19):19–34. https://doi.org/10.14516/fde.2015.013.019.002

	13.	 Isham A, Morgan G, Kemp AH. Nurturing wellbeing amidst the climate crisis: On the need for a 
focus on wellbeing in the field of climate psychology. Front Psychol. 2023;14:1205991. https://doi.
org/10.3389/fpsyg.2023.1205991 PMID: 37575429

	14.	 Lipponen M, Hallikainen V, Kilpeläinen P. Effects of nature-based intervention in occupational health 
care on stress – A Finnish pilot study comparing stress evaluation methods. J Multidiscip Healthc. 
2022;15:577–93. https://doi.org/10.2147/JMDH.S353168 PMID: 35378740

	15.	 Nguyen J, Brymer E. Nature-based guided imagery as an intervention for state anxiety. Front Psychol. 
2018;9:1858. https://doi.org/10.3389/fpsyg.2018.01858 PMID: 30333777

	16.	 Overbey TA, Diekmann F, Lekies KS. Nature-based interventions for vulnerable youth: A scoping 
review. Int J Environ Health Res. 2023;33(1):15–53. https://doi.org/10.1080/09603123.2021.1998390 
PMID: 34758663

	17.	 Barton J, Sandercock G, Pretty J, Wood C. The effect of playground- and nature-based playtime 
interventions on physical activity and self-esteem in UK school children. Int J Environ Health Res. 
2015;25(2):196–206. https://doi.org/10.1080/09603123.2014.915020 PMID: 24814948

	18.	 Harrison H, Burns M, Darko N, Jones C. Exploring the benefits of nature-based interventions in 
socio-economically deprived communities: A narrative review of the evidence to date. Perspect Public 
Health. 2023;143(3):156–72. https://doi.org/10.1177/17579139231170768 PMID: 37178030

	19.	 Li H, Browning MHEM, Rigolon A, Larson LR, Taff D, Labib SM, et al. Beyond “bluespace” and “greens-
pace”: A narrative review of possible health benefits from exposure to other natural landscapes. Sci Total 
Environ. 2023;856(Pt 2):159292. https://doi.org/10.1016/j.scitotenv.2022.159292 PMID: 36208731

	20.	 Barton J, Pretty J. What is the best dose of nature and green exercise for improving mental health? 
A multi-study analysis. Environ Sci Technol. 2010;44(10):3947–55. https://doi.org/10.1021/es903183r 
PMID: 20337470

	21.	 Jeon JY, Yeon PS, Shin WS. The influence of indirect nature experience on human system. For Sci 
and Technol. 2018;14(1):29–32. https://doi.org/10.1080/21580103.2017.1420701

	22.	 Hansen MM, Jones R, Tocchini K. Shinrin-Yoku (forest bathing) and nature therapy: A state-of-the-art 
review. Int J Environ Res Public Health. 2017;14(8):851. https://doi.org/10.3390/ijerph14080851 PMID: 
28788101

	23.	 Kim J-G, Shin W-S. Forest therapy alone or with a guide: Is there a difference between self-
guided forest therapy and guided forest therapy programs? Int J Environ Res Public Health. 
2021;18(13):6957. https://doi.org/10.3390/ijerph18136957 PMID: 34209647

	24.	 Sahlin E, Johansson B, Karlsson P-O, Loberg J, Niklasson M, Grahn P. Improved wellbeing for both 
caretakers and users from a zoo-related nature based intervention – A study at Nordens Ark Zoo, 
Sweden. Int J Environ Res Public Health. 2019;16(24):4929. https://doi.org/10.3390/ijerph16244929 
PMID: 31817472

	25.	 Harper NJ, Fernee CR, Gabrielsen LE. Nature’s role in outdoor therapies: An umbrella review. Int J 
Environ Res Public Health. 2021;18(10):5117. https://doi.org/10.3390/ijerph18105117 PMID: 34065947

	26.	 Sin NL, Lyubomirsky S. Enhancing well-being and alleviating depressive symptoms with positive 
psychology interventions: A practice-friendly meta-analysis. J Clin Psychol. 2009;65(5):467–87. https://
doi.org/10.1002/jclp.20593 PMID: 19301241

https://doi.org/10.3390/ijerph191811700
http://www.ncbi.nlm.nih.gov/pubmed/36141977
https://doi.org/10.1016/j.envpol.2022.118990
https://doi.org/10.1016/j.envpol.2022.118990
http://www.ncbi.nlm.nih.gov/pubmed/35181451
https://doi.org/10.1016/j.socscimed.2010.01.002
https://doi.org/10.1016/j.socscimed.2010.01.002
http://www.ncbi.nlm.nih.gov/pubmed/20163905
https://doi.org/10.3389/fpsyg.2021.642093
https://doi.org/10.3389/fpsyg.2021.642093
http://www.ncbi.nlm.nih.gov/pubmed/34054648
https://doi.org/10.14516/fde.2015.013.019.002
https://doi.org/10.3389/fpsyg.2023.1205991
https://doi.org/10.3389/fpsyg.2023.1205991
http://www.ncbi.nlm.nih.gov/pubmed/37575429
https://doi.org/10.2147/JMDH.S353168
http://www.ncbi.nlm.nih.gov/pubmed/35378740
https://doi.org/10.3389/fpsyg.2018.01858
http://www.ncbi.nlm.nih.gov/pubmed/30333777
https://doi.org/10.1080/09603123.2021.1998390
http://www.ncbi.nlm.nih.gov/pubmed/34758663
https://doi.org/10.1080/09603123.2014.915020
http://www.ncbi.nlm.nih.gov/pubmed/24814948
https://doi.org/10.1177/17579139231170768
http://www.ncbi.nlm.nih.gov/pubmed/37178030
https://doi.org/10.1016/j.scitotenv.2022.159292
http://www.ncbi.nlm.nih.gov/pubmed/36208731
https://doi.org/10.1021/es903183r
http://www.ncbi.nlm.nih.gov/pubmed/20337470
https://doi.org/10.1080/21580103.2017.1420701
https://doi.org/10.3390/ijerph14080851
http://www.ncbi.nlm.nih.gov/pubmed/28788101
https://doi.org/10.3390/ijerph18136957
http://www.ncbi.nlm.nih.gov/pubmed/34209647
https://doi.org/10.3390/ijerph16244929
http://www.ncbi.nlm.nih.gov/pubmed/31817472
https://doi.org/10.3390/ijerph18105117
http://www.ncbi.nlm.nih.gov/pubmed/34065947
https://doi.org/10.1002/jclp.20593
https://doi.org/10.1002/jclp.20593
http://www.ncbi.nlm.nih.gov/pubmed/19301241


PLOS ONE | https://doi.org/10.1371/journal.pone.0314591  April 7, 2025 16 / 18

PLOS ONE NBIs for individual, collective and planetary wellbeing: A protocol for a scoping review

	27.	 van Agteren J, Iasiello M, Lo L, Bartholomaeus J, Kopsaftis Z, Carey M, et al. A systematic review 
and meta-analysis of psychological interventions to improve mental wellbeing. Nat Hum Behav. 
2021;5(5):631–52. https://doi.org/10.1038/s41562-021-01093-w PMID: 33875837

	28.	 Diener E, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life scale. J Pers Assess. 
1985;49(1):71–5. https://doi.org/10.1207/s15327752jpa4901_13 PMID: 16367493

	29.	 Lyubomirsky S, Lepper H. A measure of subjective happiness: Preliminary reliability and construct 
validation. Soc Indic Res. 1999;46(2):137–55.

	30.	 Adams G, Estrada‐Villalta S, Sullivan D, Markus HR. The psychology of neoliberalism and the neolib-
eralism of psychology. J Soc Issues. 2019;75(1):189–216. https://doi.org/10.1111/josi.12305

	31.	 Cabanas E. Positive psychology and the legitimation of individualism. Theory Psychol. 2018;28(1):3–
19. https://doi.org/10.1177/0959354317747988

	32.	 Musikanski L, Cloutier S, Bejarano E, Briggs D, Colbert J, Strasser G, et al. Happiness index method-
ology. JOSC. 2017;9(1):2. https://doi.org/10.5590/josc.2017.09.1.02

	33.	 Kemp AH, Fisher Z. Wellbeing, whole health and societal transformation: Theoretical insights and 
practical applications. Glob Adv Integr Med Health. 2022;11(1):21649561211073077. https://doi.
org/10.1177/21649561211073077

	34.	 Bronfenbrenner U. Toward an experimental ecology of human development. Am Psychol. 
1977;32(7):513–31. https://doi.org/10.1037/0003-066x.32.7.513

	35.	 Lomas T. Positive social psychology: A multilevel inquiry into sociocultural well-being initiatives. Psy-
chol Public Policy Law. 2015;21(3):338–47. https://doi.org/10.1037/law0000051

	36.	 Huppert FA. Psychological well‐being: Evidence regarding its causes and consequences†. Applied 
Psych Health Well. 2009;1(2):137–64. https://doi.org/10.1111/j.1758-0854.2009.01008.x

	37.	 Allison L, Waters L, Kern ML. Flourishing classrooms: Applying a systems-informed approach 
to positive education. Contemp School Psychol. 2020;25(4):395–405. https://doi.org/10.1007/
s40688-019-00267-8

	38.	 JYU. Wisdom community: Planetary well-being. Humanit Soc Sci Commun. 2021;8:258.

	39.	 Kemp A, Arias J, Fisher Z. Social Ties, Health and Wellbeing: A Literature Review and Model. In: 
Ibáñez A, Sedeño L, García AM, editors. Neuroscience and Social Science: The Missing Link. Cham: 
Springer International Publishing; 2017. p. 397-427.

	40.	 Kemp AH, Edwards DJ. Broadening the scope of wellbeing science: Multidisciplinary and interdisci-
plinary perspectives on human flourishing and wellbeing. 1st ed. Palgrave Macmillan; 2022.

	41.	 Engel GL. The need for a new medical model: A challenge for biomedicine. Science. 
1977;196(4286):129–36. https://doi.org/10.1126/science.847460 PMID: 847460

	42.	 Lomas T, Waters L, Williams P, Oades L, Kern M. Third wave positive psychology: Broadening towards 
complexity. J Posit Psychol. 2021;16(5):660–74.

	43.	 Milliron B-J, Zegans M, Deutsch J. Creating a more powerful framework for research, teaching, and 
health promotion: An eco-biopsychosocial model. Acta Hortic. 2021:261–8.

	44.	 van Zyl LE, Salanova M. Editorial: Facilitating the third wave of positive psychology: Perspectives on 
the future of the discipline. Front Psychol. 2022;13:963167. https://doi.org/10.3389/fpsyg.2022.963167 
PMID: 35846693

	45.	 Wissing MP. Beyond the “third wave of positive psychology”: Challenges and opportunities for future 
research. Front Psychol. 2022;12:795067. https://doi.org/10.3389/fpsyg.2021.795067 PMID: 35095679

	46.	 Palinkas LA, Wong M. Global climate change and mental health. Curr Opin Psychol. 2020;32:12–6. 
https://doi.org/10.1016/j.copsyc.2019.06.023 PMID: 31349129

	47.	 Bache I, Reardon L, Anand P. Wellbeing as a wicked problem: Navigating the arguments for the role 
of government. J Happiness Stud. 2015;17(3):893–912. https://doi.org/10.1007/s10902-015-9623-y

	48.	 Kreuter MW, De Rosa C, Howze EH, Baldwin GT. Understanding wicked problems: A key to 
advancing environmental health promotion. Health Educ Behav. 2004;31(4):441–54. https://doi.
org/10.1177/1090198104265597 PMID: 15296628

	49.	 Britton E, Kindermann G, Domegan C, Carlin C. Blue care: A systematic review of blue space 
interventions for health and wellbeing. Health Promot Int. 2020;35(1):50–69. https://doi.org/10.1093/
heapro/day103 PMID: 30561661

	50.	 Clatworthy J, Hinds J, Camic PM. Gardening as a mental health intervention: A review. Mental Health 
Review Journal. 2013;18(4):214–25. https://doi.org/10.1108/mhrj-02-2013-0007

	51.	 Silva A, Matos M, Gonçalves M. Nature and human well-being: a systematic review of empirical evi-
dence from nature-based interventions. J Environmental Plan Manag. 2023:1-58.

https://doi.org/10.1038/s41562-021-01093-w
http://www.ncbi.nlm.nih.gov/pubmed/33875837
https://doi.org/10.1207/s15327752jpa4901_13
http://www.ncbi.nlm.nih.gov/pubmed/16367493
https://doi.org/10.1111/josi.12305
https://doi.org/10.1177/0959354317747988
https://doi.org/10.5590/josc.2017.09.1.02
https://doi.org/10.1177/21649561211073077
https://doi.org/10.1177/21649561211073077
https://doi.org/10.1037/0003-066x.32.7.513
https://doi.org/10.1037/law0000051
https://doi.org/10.1111/j.1758-0854.2009.01008.x
https://doi.org/10.1007/s40688-019-00267-8
https://doi.org/10.1007/s40688-019-00267-8
https://doi.org/10.1126/science.847460
http://www.ncbi.nlm.nih.gov/pubmed/847460
https://doi.org/10.3389/fpsyg.2022.963167
http://www.ncbi.nlm.nih.gov/pubmed/35846693
https://doi.org/10.3389/fpsyg.2021.795067
http://www.ncbi.nlm.nih.gov/pubmed/35095679
https://doi.org/10.1016/j.copsyc.2019.06.023
http://www.ncbi.nlm.nih.gov/pubmed/31349129
https://doi.org/10.1007/s10902-015-9623-y
https://doi.org/10.1177/1090198104265597
https://doi.org/10.1177/1090198104265597
http://www.ncbi.nlm.nih.gov/pubmed/15296628
https://doi.org/10.1093/heapro/day103
https://doi.org/10.1093/heapro/day103
http://www.ncbi.nlm.nih.gov/pubmed/30561661
https://doi.org/10.1108/mhrj-02-2013-0007


PLOS ONE | https://doi.org/10.1371/journal.pone.0314591  April 7, 2025 17 / 18

PLOS ONE NBIs for individual, collective and planetary wellbeing: A protocol for a scoping review

	52.	 Antonelli M, Donelli D, Carlone L, Maggini V, Firenzuoli F, Bedeschi E. Effects of forest bathing  
(shinrin-yoku) on individual well-being: An umbrella review. Int J Environ Health Res. 
2022;32(8):1842–67. https://doi.org/10.1080/09603123.2021.1919293 PMID: 33910423

	53.	 Skelton KR, Lowe C, Zaltz DA, Benjamin-Neelon SE. Garden-based interventions and early child-
hood health: An umbrella review. Int J Behav Nutr Phys Act. 2020;17(1):121. https://doi.org/10.1186/
s12966-020-01023-5 PMID: 32962716

	54.	 Shrestha T, Chi CVY, Cassarino M, Foley S, Di Blasi Z. Factors influencing the effectiveness of 
nature-based interventions (NBIs) aimed at improving mental health and wellbeing: Protocol of an 
umbrella review. PLoS One. 2023;18(7):e0273139. https://doi.org/10.1371/journal.pone.0273139 
PMID: 37478105

	55.	 Mygind L, Kjeldsted E, Hartmeyer RD, Mygind E, Bølling M, Bentsen P. Immersive nature-experiences  
as health promotion interventions for healthy, vulnerable, and sick populations? a systematic 
review and appraisal of controlled studies. Front Psychol. 2019;10:943. https://doi.org/10.3389/
fpsyg.2019.00943 PMID: 31130890

	56.	 Patrick R, Henderson-Wilson C, Ebden M. Exploring the co-benefits of environmental volunteering 
for human and planetary health promotion. Health Promot J Austr. 2022;33(1):57–67. https://doi.
org/10.1002/hpja.460 PMID: 33527602

	57.	 Pritchard A, Richardson M. The Relationship Between Nature Connectedness and Human and Plan-
etary Wellbeing: Implications for Promoting Wellbeing, Tackling Anthropogenic Climate Change and 
Overcoming Biodiversity Loss. In: Kemp AH, Edwards DJ, editors. Broadening the Scope of Wellbeing 
Science: Multidisciplinary and Interdisciplinary Perspectives on Human Flourishing and Wellbeing. 
Cham: Springer International Publishing; 2022. p. 71-84.

	58.	 Richardson M, Passmore H, Barbett L, Lumber R, Thomas R, Hunt A. The green care code: How 
nature connectedness and simple activities help explain pro‐nature conservation behaviours. People 
Nat. 2020;2(3):821–39. https://doi.org/10.1002/pan3.10117

	59.	 Shimoda A, Hayashi H, Sussman D, Nansai K, Fukuba I, Kawachi I, et al. Our health, our planet: A 
cross-sectional analysis on the association between health consciousness and pro-environmental 
behavior among health professionals. Int J Environ Health Res. 2020;30(1):63–74. https://doi.org/10.1
080/09603123.2019.1572871 PMID: 30734575

	60.	 Pham MT, Rajić A, Greig JD, Sargeant JM, Papadopoulos A, McEwen SA. A scoping review of 
scoping reviews: Advancing the approach and enhancing the consistency. Res Synth Methods. 
2014;5(4):371–85. https://doi.org/10.1002/jrsm.1123 PMID: 26052958

	61.	 Pollock D, Davies EL, Peters MDJ, Tricco AC, Alexander L, McInerney P, et al. Undertaking a scoping 
review: A practical guide for nursing and midwifery students, clinicians, researchers, and academics. J 
Adv Nurs. 2021;77(4):2102–13. https://doi.org/10.1111/jan.14743 PMID: 33543511

	62.	 Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L, et al. Updated methodological 
guidance for the conduct of scoping reviews. JBI Evid Synth. 2020;18(10):2119–26. https://doi.
org/10.11124/JBIES-20-00167 PMID: 33038124

	63.	 Tricco AC, Lillie E, Zarin W, O’Brien K, Colquhoun H, Kastner M, et al. A scoping review on the con-
duct and reporting of scoping reviews. BMC Med Res Methodol. 2016;16:15. https://doi.org/10.1186/
s12874-016-0116-4 PMID: 26857112

	64.	 Wendelboe-Nelson C, Kelly S, Kennedy M, Cherrie JW. A scoping review mapping research on green 
space and associated mental health benefits. Int J Environ Res Public Health. 2019;16(12):2081. 
https://doi.org/10.3390/ijerph16122081 PMID: 31212860

	65.	 Dean J, Cleary A, Ma T, McDaid L, Pollock D, Boyle F. Scoping review of nature-based interven-
tions in bereavement care: What are the implications for perinatal loss? Soc Sci Humanit Open. 
2023;8(1):100690. https://doi.org/10.1016/j.ssaho.2023.100690

	66.	 Gonzalez MT, Kirkevold M. Benefits of sensory garden and horticultural activities in dementia care: 
A modified scoping review. J Clin Nurs. 2014;23(19–20):2698–715. https://doi.org/10.1111/jocn.12388 
PMID: 24128125

	67.	 Timko Olson ER, Olson AA, Driscoll M, Vermeesch AL. Nature-based interventions and exposure 
among cancer survivors: A scoping review. Int J Environ Res Public Health. 2023;20(3):2376. https://
doi.org/10.3390/ijerph20032376 PMID: 36767741

	68.	 Šorytė D, Rosa CD, Collado S, Pakalniškienė V. The effects of nature-based interventions on indi-
viduals’ environmental behaviors: protocol for a systematic review of controlled trials. Front Psychol. 
2023;14:1145720. https://doi.org/10.3389/fpsyg.2023.1145720 PMID: 37333586

	69.	 Torjinski M, Horwood S. Associations between nature exposure, screen use, and parent-child rela-
tions: A scoping review protocol. Syst Rev. 2023;12(1).

https://doi.org/10.1080/09603123.2021.1919293
http://www.ncbi.nlm.nih.gov/pubmed/33910423
https://doi.org/10.1186/s12966-020-01023-5
https://doi.org/10.1186/s12966-020-01023-5
http://www.ncbi.nlm.nih.gov/pubmed/32962716
https://doi.org/10.1371/journal.pone.0273139
http://www.ncbi.nlm.nih.gov/pubmed/37478105
https://doi.org/10.3389/fpsyg.2019.00943
https://doi.org/10.3389/fpsyg.2019.00943
http://www.ncbi.nlm.nih.gov/pubmed/31130890
https://doi.org/10.1002/hpja.460
https://doi.org/10.1002/hpja.460
http://www.ncbi.nlm.nih.gov/pubmed/33527602
https://doi.org/10.1002/pan3.10117
https://doi.org/10.1080/09603123.2019.1572871
https://doi.org/10.1080/09603123.2019.1572871
http://www.ncbi.nlm.nih.gov/pubmed/30734575
https://doi.org/10.1002/jrsm.1123
http://www.ncbi.nlm.nih.gov/pubmed/26052958
https://doi.org/10.1111/jan.14743
http://www.ncbi.nlm.nih.gov/pubmed/33543511
https://doi.org/10.11124/JBIES-20-00167
https://doi.org/10.11124/JBIES-20-00167
http://www.ncbi.nlm.nih.gov/pubmed/33038124
https://doi.org/10.1186/s12874-016-0116-4
https://doi.org/10.1186/s12874-016-0116-4
http://www.ncbi.nlm.nih.gov/pubmed/26857112
https://doi.org/10.3390/ijerph16122081
http://www.ncbi.nlm.nih.gov/pubmed/31212860
https://doi.org/10.1016/j.ssaho.2023.100690
https://doi.org/10.1111/jocn.12388
http://www.ncbi.nlm.nih.gov/pubmed/24128125
https://doi.org/10.3390/ijerph20032376
https://doi.org/10.3390/ijerph20032376
http://www.ncbi.nlm.nih.gov/pubmed/36767741
https://doi.org/10.3389/fpsyg.2023.1145720
http://www.ncbi.nlm.nih.gov/pubmed/37333586


PLOS ONE | https://doi.org/10.1371/journal.pone.0314591  April 7, 2025 18 / 18

PLOS ONE NBIs for individual, collective and planetary wellbeing: A protocol for a scoping review

	70.	 Hinds J, Woodland A. Woodland adventure for marginalized adolescents: Environmental attitudes, 
identity and competence. Appl Environ Educ Commun. 2011;10(4):228–37.

	71.	 Maund PR, Irvine KN, Reeves J, Strong E, Cromie R, Dallimer M, et al. Wetlands for wellbeing: Pilot-
ing a nature-based health intervention for the management of anxiety and depression. Int J Environ 
Res Public Health. 2019;16(22):4413. https://doi.org/10.3390/ijerph16224413 PMID: 31718035

	72.	 Silva A, Antunes J, Peixoto J, Gonçalves M, Alves F, Silva J. Domestic violence: The impact of a 
nature-based holistic development program on victims’ well-being. Ecopsychology. 2018;10(3):158–72.

	73.	 Wolf KL, Housley E. Young adult conservation jobs and worker health. J Environ Plan Manag. 
2016;60(10):1853–70. https://doi.org/10.1080/09640568.2016.1262833

	74.	 Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping 
Reviews (PRISMA-ScR): Checklist and explanation. Ann Intern Med. 2018;169(7):467–73. https://doi.
org/10.7326/M18-0850 PMID: 30178033

	75.	 Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for 
systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1. 
https://doi.org/10.1186/2046-4053-4-1 PMID: 25554246

	76.	 Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 
2005;8(1):19–32. https://doi.org/10.1080/1364557032000119616

	77.	 Blackburn J, Pereira A, Jefferies L, Kemp A, Isham A. Nature-based interventions for individual, col-
lective and planetary wellbeing: A protocol for a scoping review [Internet]. OSF; 2024. Available from: 
osf.io/fegx3

	78.	 The EndNote Team. EndNote. Philadelphia, PA: Clarivate; 2013.

	79.	 Veritas Health Innovation. Covidence systematic review software. Melbourne, Australia: Covidence.

	80.	 Keniger LE, Gaston KJ, Irvine KN, Fuller RA. What are the benefits of interacting with nature?. Int 
J Environ Res Public Health. 2013;10(3):913–35. https://doi.org/10.3390/ijerph10030913 PMID: 
23466828

https://doi.org/10.3390/ijerph16224413
http://www.ncbi.nlm.nih.gov/pubmed/31718035
https://doi.org/10.1080/09640568.2016.1262833
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.1186/2046-4053-4-1
http://www.ncbi.nlm.nih.gov/pubmed/25554246
https://doi.org/10.1080/1364557032000119616
osf.io/fegx3
https://doi.org/10.3390/ijerph10030913
http://www.ncbi.nlm.nih.gov/pubmed/23466828
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

