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Editorial on the Research Topic
 One health: the psychology of human-nature relationships for planetary and human wellbeing, volume II




In 2019 when we completed the first volume of this Research Topic we concluded that health service provision should consider how best to integrate nature and pointed to new upcoming notions, such as social prescribing, as possible means to capture these benefits at a community level. We also warned that the ‘nature as commodity or resource' way of thinking might lead to unforeseen and unwanted outcomes. We highlighted the human-nature relationship and that human health was dependent on healthy, biodiverse environments. As such, we called for interdisciplinary, non-reductionist, collaboration to a better understand how the human-nature relationship enhances mental health and wellbeing and to better design interventions and environments to support a high quality human-nature relationship (Brymer et al., 2019). We summed up the Research Topic with 6 recommendations: (1) green space close to home and work is important, (2) experiences with nature should be wide-ranging and across all seasons, (3) green spaces need to consider all biodiversity, (4) design our green spaces to encourage engagement and physical activity, (5) consider specialized therapeutic environments and contexts such as green prescriptions and (6) nature imagery and VR opportunities may be useful for some people.

A lot has happened since the publication of this Research Topic, not just in terms of research and practice but also in ways that have impacted our planet globally. Not least the onset of COVID-19 and various international conflicts. However, research examining the human-nature relationship and its connection to health has continued to grow as more and more studies show how different human conditions can be positively impacted by nature. At the same time, we are revealing the important impacts of different environment qualities that suggest we need to be mindful about what determines a high-quality health enhancing environment (e.g., Feng and Astell-Burt, 2022; Clark et al., 2023; Foley et al., 2023). While many studies have contributed to an increased pool of contexts where nature connection and contact seem to benefit human health in different ways, the field has not been without its critiques. We are learning that while nature has positive impacts on people a one-size-fits-all approach is limited. Scholars have called for a consistent understanding of what exposure to nature means and how best to measure it, a better understanding of the impacts of how long and how often we are exposed to nature as well as a call to better understand the nuances of the qualities of nature and the impact of these qualities on different people. Critics have also called for more appropriate frameworks that better explain the underlying mechanisms for how the human-nature relationship benefits health so that we can better provide appropriate environments and effectively design activities (Brymer et al., 2020; Jimenez et al., 2021; Lengieza et al., 2023). A call partially echoed in this Research Topic.

Nevertheless, it was comforting to find out that a Research Topic on the human-nature relationship still attracts 20 publications. We received papers examining the impact of social media (Xu et al.) to those examining surf and psychotherapy (Xu et al.; Meuwese et al.; Hinds). Submissions that dug deep into profound experiences (Mathers and Brymer) and those that examined nature-based physical activity (Jenkins et al.; Chambers and Poidomani). Papers that explored climate change (Whelan et al.; Kałwak and Weihgold; Galway and Beery) and other global issues (Masterson-Algar et al.) whilst other authors examined the implications of interventions (Passmore et al.; Ward et al.) in various contexts and environments. We had submissions that explored the application of particular traditional theoretical frameworks (Johnson et al.) as well as those that questioned traditional frameworks and proposed more evolutionary (Stoltz) and ecologically grounded perspectives (Brito et al.). Additionally, green social prescribing (Lawson et al.; Thomas et al.) was examined as a means to structure the health benefits of nature within a range of various contexts, discussing the value of virtual nature (Hsieh and Li) for certain needs and the implications of nature in urban environments and more constrained contexts such as Zoos (Rose and Riley).

As with the first volume, the broad range of submissions provided insights into the human-nature relationship and its implications for the health of people and the planet. For the most part, papers responded to the recommendations we made in the first volume and in many ways moved the field a little further along. However, this Research Topic also provides support for previous research that has questioned whether we are relying too much on critiqued perspectives to frame our studies and design our interventions (Brymer et al., 2020). Several themes emerged, reflecting the need for a holistic approach to research and collaboration that investigates the relationship between characteristics of the environment, individual and activities to address global challenges. Three prominent themes are (1) the importance of interdisciplinary efforts, (2) the role of global agendas as a bridge between diverse disciplines, and (3) the creation of networks to facilitate communication and cooperation.

Firstly, the publications in this Research Topic emphasize the significance of interdisciplinary efforts in addressing global challenges. It acknowledges the fragmentation of disciplines and ideologies in both sciences and other sectors, highlighting the necessity for strengthening collaborative approaches and more nuanced conceptual understandings. Collaborations between researchers, stakeholders, and policymakers from a wide range of disciplines is more likely to achieve working models that address local and global agendas effectively. By incorporating perspectives from disciplines such as (but not limited to) psychology, anthropology, health, sport, ocean and biological sciences, a multidisciplinary approach is advocated to navigate the intertwined nature of societal challenges.

Secondly, papers in this Research Topic recognize the important role of global agendas and local actions as a bridge between diverse disciplines. It asserts that global agendas can link various fields of study and serve as an overarching framework to engage in research that addresses complex societal challenges. This approach recognizes the interconnectedness of issues such as health, environment, and socio-economic dynamics. By considering global agendas as a unifying force, it becomes possible to accommodate the socio-economic and cultural differences among countries, fostering collaboration on an international scale and local level.

Thirdly, the Research Topic underscores the importance of creating networks to facilitate communication and cooperation. It highlights successful examples of bringing together researchers, stakeholders, and policymakers from different backgrounds under the umbrella of global agendas. By fostering communication between networks, the Research Topic provides some encouragement to the establishment of broad collaborations and the promotion of effective interdisciplinary research. These networks serve as platforms to exchange ideas, align efforts, and develop coordinated actions to tackle global health and environmental agendas for the next decades.

Overall, a number of recommendations for future research stem from this Research Topic.


Recommendation 1

Develop openness to alternative frameworks to understand human nature relationships especially in relation to health and wellbeing benefits, a process that requires a paradigm shift to become mainstream. As researchers we have often relied on limited traditional theoretical frameworks (Brymer et al., 2020) to guide the design of research projects and interpret the findings from our studies. Papers from this Research Topic suggest that these traditional conceptualisations may not be able to fully explain how the human-nature relationship enhances health and wellbeing. It is perhaps imperative that we move away from using the same frameworks of thinking and doing the same thing over and over again and rather find new and more effective ways to encourage and understand the human-nature relationship. Practical implications of continuing a binary or narrow route of investigation could also mean that intervention design is relying on weak or even flawed frameworks for guidance. More effective frameworks are essential if we are to effectively design health enhancing environments in urban contexts or even to support effective intervention design and implementation in remote, rural or regional settings.



Recommendation 2

It is important that we encourage multidisciplinary efforts and collaboration to address global challenges. For the most part experiences with nature enhance human health and wellbeing and the reciprocal process is that humans act in ways that enhance the health of nature. This seems to be a natural process for building health enhancing environments. However, climate change and extreme weather events seem to have provided challenges to this process. These are local and global challenges with the potential for considerable human and environment impact. It is perhaps imperative that we support collaborative multidisciplinary ways to explore and respond to these changes. Disciplines that do not often work closely together such as psychology and forestry or health and environment need to find ways to collaborate. It is perhaps no longer useful to focus on a siloed disciplinary approach to research or application.



Recommendation 3

There is a need to explore working models and frameworks across countries and disciplines to address global agendas. Frameworks that work for one country or one discipline need to be carefully examined in this new global context. This is not to suggest that local needs are not important or that local needs might require an adaption of more global appreciations, more that we need to have a global frame for the future. Westernized approaches may seem to be very popular based on research findings but it may well be that more effective frameworks and interventions can be designed from indigenous ways of knowing, for example. Programs and interventions designed to facilitate health change and foster environmental stewardship in people should be encouraged and funded. Based on evidence and effective conceptual frameworks it seems clear that there needs to be an interdisciplinary global effort to facilitate stronger human-nature relationships and subsequently greater environmental stewardship and positive individual and collective climate action. Despite the incredible amount of research examining the reciprocal health and wellbeing benefits of the human-nature relationship we still seem to struggle to integrate these findings into policy, system and practice and link it to planetary wellbeing priorities in some instances, it would seem we actively work against any notion of system wide integration and societal change. However, this Research Topic and research in the broader space suggests that the benefits from such an integration would be wide reaching. We should encourage and find ways of supporting programs (e.g., green social prescribing, nature therapy, forest therapy) that are designed to facilitate direct experiences with nature for health and wellbeing and that can also lead to environmental stewardship and climate action where possible and appropriate. It is perhaps about time that nature-based solutions are embedded within health curriculum and planetary welfare agendas.



Recommendation 4

While the international call to provide opportunities for children and young people to be experientially embedded in nature has been heard, research suggests that the benefits of nature are not limited to young people. It seems nature has the capacity to restore psychological function across the lifespan. Ensuring that we have enough quality nature spaces across all domains of human life (workplace, urban localities, schools and so on) is still vital. Perhaps even more so, in this second edition, there is a suggestion that providing appropriate opportunities for being physical, in relation to nature and greenspaces is important. Could it be that sport in the traditional appreciation of the word has been surpassed by nature-based physical activity in terms of health benefits? We need to explore beyond our need for safety to embrace affordances in less manicured natural environments that are more effective at facilitating thriving and flourishing. Humans have evolved in nature and are more likely to thrive when acting in relation to nature. At the same time, efforts to increase nature connection need to ensure that nature is not considered and used as a “commodity.” That programs and research move toward a more eco-centric direction rather than an anthropocentric one. This will help perpetuate the one health agenda and prioritize nature regeneration and therefore human health as well.

In summary, the papers in this Research Topic emphasize the need for a holistic and collaborative approach to address global challenges. The Research Topic advocates for multidisciplinary efforts, leveraging global agendas as a unifying framework, and establishing networks to foster communication and cooperation. By embracing these themes, researchers, policymakers, and stakeholders can work together to develop innovative solutions that transcend disciplinary boundaries and effectively address the interconnected nature of global challenges. However, integrated vision depends upon the human-nature relationship being seen as a mainstream topic, especially in Western societies where the fracture between humans and nature is still deep. This likely requires a paradigm shift to more ecological framework for understanding the human-nature relationship.
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It is widely understood that nature engagement benefits human wellbeing. Such benefits have been found for real as well as virtual engagements. However, little is known about the role of nature-based videos in social media on wellbeing. With COVID-19 restrictions limiting people’s direct engagement with natural environments, this study critically examined people’s reactions to nature videos posted on Facebook during the first UK COVID-19 lockdown in 2020. Data consisted of comments on videos containing highlights from the British Broadcasting Corporation’s (BBC) Springwatch 2020 television series, and from a UK television presenter and naturalist’s (Chris Packham) livestream videos, posted on Facebook from March to July, 2020. Looking at the quantitative profile of a range of videos (i.e. views, likes and shares) and a detailed analysis of the 143,265 comments using thematic analysis, three major themes were generated as: (1) engaging with nature via social media is emotionally complicated, (2) cognitive and reflective reactions are generated from social media nature engagement and (3) engagement with nature-based social media as a mechanism for coping with stress during COVID-19. These findings inform understanding of how nature-related social media content and associated commentary have supported wellbeing throughout the ongoing pandemic and their importance as a means of continued support for wellbeing.

‘We feel that the injection of wildlife into people’s homes, particularly at this point, would be really valuable and uplifting’.

— Chris Packham, 2020

Keywords: COVID-19, natural world, wellbeing, online engagement, Facebook, thematic analysis


INTRODUCTION

Human experiences of nature represent a multidisciplinary topic of increasing importance to researchers. Nature experiences are studied in a wide range of environments, from small urban gardens to dramatic forest landscapes (e.g. Natural England, 2020a,b) and occur at different levels of intensity, ranging from brief encounters with nature to longer term interactions (Bratman et al., 2015). These engagements have an array of positive outcomes on our physical health, such as reductions in heart rate, cortisol levels and blood pressure (Twohig-Bennett and Jones, 2018).

There is an increasing amount of evidence illustrating the various positive wellbeing outcomes (psychological health) that can be achieved from contact with the natural environment. For example, spending time in nature benefits our mood (McMahan and Estes, 2015). This includes increased positive affect (e.g. heightened levels of happiness; MacKerron and Mourato, 2013), self-transcendent emotions (e.g. awe, gratitude and wonder; Neill et al., 2018) and reduced negative affect (e.g. decreased feelings of anger and sadness; Bowler et al., 2010). Brief encounters with nature also have significant effects in reducing stress (Jiang et al., 2016; Hunter et al., 2019). These examples indicate hedonic wellbeing (e.g. Huta and Waterman, 2014; Disabato et al., 2016), focusing on happiness that stems from pleasurable, enjoyable experiences with limited discomfort (Huta and Waterman, 2014).

Other noteworthy psychological impacts include the ability of nature engagement to provide people with meaning and purpose in life (O’Brien et al., 2010), improve levels of life satisfaction (Ambrey and Fleming, 2013) and increase feelings of autonomy (Weinstein et al., 2009). These examples are related to eudaimonic wellbeing, defined as ‘the belief that wellbeing consists of fulfilling or realizing one’s daimon or true nature’ (Ryan and Deci, 2001, p.143), which is related to a higher and broader level of functioning and personal development (Huta and Waterman, 2014). There are also cognitive benefits associated with nature engagement (Bratman et al., 2012) including increased attention (Berto, 2005), memory span (Berman et al., 2012), positive and reflective thinking (Schertz et al., 2018), knowledge retention (Holden and Mercer, 2014) and decreased rumination (Bratman et al., 2015).

Of particular interest to this paper is the evidence of different types of virtual engagement with nature as providing wellbeing benefits. For example, improvement in mood has been observed after experiences in virtual reality settings which depict natural environments (Browning et al., 2020a; Yeo et al., 2020) and after viewing photographs of nature (Bowler et al., 2010). Reductions in stress levels have been associated with simulated natural environments (Kjellgren and Buhrkall, 2010), and Scarles et al. (2020) illustrated the wellbeing benefits of virtual reality simulations of natural environments in residential care environments. Alternatives to real-life nature therefore seem to aid wellbeing, although it is important to note that the effects of actual nature engagement on wellbeing seem to be stronger (McMahan and Estes, 2015; Browning et al., 2020b). Social media can be used to share and experience nature virtually (Wood et al., 2013; Hausmann et al., 2018) and has a large potential audience. For example, Facebook has over 2.7 billion users (Tankovska, 2021). However, research into this virtual engagement with nature is embryonic and gaps in knowledge exist, especially regarding the possible association between wellbeing and virtual nature engagement via social media channels.

In March 2020, in response to the COVID-19 pandemic, the UK government, like many other countries across the globe, implemented a national lockdown, imposing restrictions on the temporal and spatial limits of people’s movements (GOV.UK, 2020; The Health Foundation, 2021). During this lockdown, alternatives to real-life nature engagement were popular, such as watching and engaging with nature-based videos via social media. The People and Nature Survey for England (Natural England, 2020a) found that 41% of adults posted online content related to the environment during April to June 2020 (when social distancing measures were in place in the UK; including restrictions around green space use, limiting outdoor exercise during some of this time and shielding for vulnerable groups; The Health Foundation, 2021). Groups that were more likely to post environmental content were those with children, those who were aged 25–39, those with a university degree and those in employment.

Chris Packham, a UK wildlife presenter and naturalist, posted a series of nature-related livestream videos on his public Facebook page throughout the first lockdown in the UK (Packham, 2020). Packham also presented the BBC’s Springwatch (2020) on the television channel, BBC2, from which video clips with highlights of the programme were taken and posted on the BBC’s Springwatch (2020) Facebook page. Both Packham’s own videos, as well as the Springwatch videos, typically showed scenes of wildlife, landscapes, do-it-yourself videos of nature-based activities (e.g. making a garden pond) and nature-related discussions, filmed around Packham’s and other nature presenters’ homes (e.g. Gillian Burke in Cornwall and Iolo Williams in mid-Wales). Discussing the perceived importance of these videos, Packham said ‘This Springwatch will be a series like no other. As the country experiences lockdown, the natural world offers solace to so many’ (Packham, 2020).

With COVID-19 restrictions in place, as well as people engaging with nature-based content via social media, the UK national lockdown in Spring 2020 presented an opportunity to investigate the research gap regarding how people engage with nature via social media and whether there are associations between this form of simulated nature engagement and wellbeing. The current research aimed to examine this relationship by analysing the comments posted in response to videos on two Facebook pages: the BBC’s Springwatch, (2020) page and presenter Chris Packham’s own page. The comments from these two sets of videos were selected for two reasons. First, they were among the earliest in the UK to attempt to help the public engage with nature during lockdown. Second, they are frequently visited social media sites about nature.



MATERIALS AND METHODS

Data consisted of comments about the BBC’s Springwatch, (2020) TV series (68 pre-recorded videos posted on Facebook between 20 May and 18 June 2020, with 13,701 comments in total), referred to as ‘Springwatch videos’ and Chris Packham’s livestream videos (55 videos posted on Facebook between 18 March and 10 July, with a total of 129,564 comments), referred to as ‘livestream videos’. This time period was chosen to capture the first lockdown period in the UK, which started in March and was eased in July 2020. Analyses were conducted on all available videos from these two pages during these timeframes. We first conducted basic quantitative descriptive analyses on the number of views, comments, shares and reactions (e.g. likes and loves) per video. Next, we applied an inductive approach to identify patterns (or themes) based on the comments from the Facebook audiences. Qualitative thematic analysis was conducted using NVivo 12 to code data and actively generate themes. Thematic analysis is a ‘method for identifying, analysing, and reporting patterns (themes) within data’ (Braun and Clarke, 2006, p.79). This type of qualitative analysis has also been applied to public media communication of nature information (e.g. Wu et al., 2018) and is a widely used approach to analysing qualitative data. In this study, thematic analysis was used to analyse the public Facebook comments. To ensure rigour, coding was conducted independently by two authors. This included independently identifying the codes and assigning these into initial themes and sub-themes. Coding results were then compared, and discrepancies were reconciled via discussion (Brown et al., 1989; Tracy, 2010). The final set of codes and the relationships between them were then discussed within the wider research team, and three main themes were developed.


Dataset 1 ‘Springwatch Videos’: Comments From the BBC’s Springwatch 2020 Videos

A total of 13,701 comments on 68 pre-recorded Springwatch videos were analysed. These videos ranged from montages of peaceful moments in nature captured in various UK locations and ‘mindfulness moments’, to guided tutorials of do-it-yourself projects to encourage wildlife into people’s gardens. The Springwatch Facebook page also posted a range of short wildlife documentaries ranging from 15s to 21min, which captured various UK habitats, including rock pools and chalk streams. The videos were all positive in tone, with some being more educational and others having a more humorous element to them. The clips were mainly pre-recorded and used voice overs or instrumental music. However, some posts also featured live camera recordings of wildlife with minimal audio added. All the posts allowed audiences to comment, and it is these comments which were included in our analysis. BBC Springwatch (2020) on Facebook provides an illustrative insight into the range of video content that was presented by BBC Springwatch.



Dataset 2 ‘Livestream Videos’: Comments From Chris Packham’s Livestreams

This dataset consisted of 129,564 comments on 55 Chris Packham livestream videos posted on Facebook between March to July 2020. Chris Packham has a public Facebook page on which livestream (real-time) videos were frequently posted with his stepdaughter, Megan McCubbin, throughout lockdown and into the summer (see Packham (2020), for example screenshots). These livestream videos, titled #WildMorningswithChris, lasted approximately 45min each. The videos were educational and focused on different subjects, including general conversation about different types of wildlife, raising awareness on different environmental issues and demonstrating different nature-based activities, such as painting outdoors, wildlife photography and bird watching. The videos featured several different presenters who talked about their own areas of expertise, but also answered nature-related questions posted by the audience at the end of the videos. As such, audience engagement and interaction became a central aspect of these social media presentations.




RESULTS


Descriptive Statistics for Both Datasets

Table 1 shows the number of posts, shares, likes and comments on the videos. The videos collectively received over 25 million views, although there was considerable variation in the viewing rates for the different videos (from 1,100 times to almost 3 million times). The videos from both datasets received a total of 143,265 comments, again with significant variations between videos. The highest number of comments in the Springwatch videos was for a video titled ‘the importance of wasps’ (posted on 07 June, 2020), featuring Chris Packham, which had 1,251 comments, while the fewest number of comments on a video was 14 on the ‘world oceans day – how to watch grey seals’ video (posted on 08 June, 2020). The highest number of comments in the livestream videos was for Episode 51 (posted on 15 May, 2020), which received 4,950 comments, while the fewest was for Episode 7 (posted on 20 March, 2020), with 308 comments. The average number of views and shares was lower for the livestream videos than for the Springwatch videos, but the number of active interactions (reactions and comments) was higher for Packham’s livestream videos.



TABLE 1. Descriptive statistics for the online engagement with the 68 and 55 videos examined in the Springwatch and livestream videos, respectively.
[image: Table1]



Qualitative Analysis

The qualitative findings of this study are derived from both datasets and combined. We generated three main themes from these comments: ‘Emotional reactions associated with nature engagement via social media’, ‘Cognitive and reflective reactions associated with nature engagement via social media’ and ‘Use of nature-based social media to cope with stress during COVID 19’. See Figure 1 for an overview of these themes, with their associated sub-themes, and see Table 2 for illustrative quotes from both datasets for each theme and sub-theme. The themes and sub-themes will now be discussed, along with additional illustrative quotes drawn from both datasets.

[image: Figure 1]

FIGURE 1. Thematic map of wellbeing-related themes associated with engaging with nature via social media during lockdown.




TABLE 2. Main themes and sub-themes with supportive example quotes.
[image: Table2]



Theme 1: Emotional Reactions Associated With Nature Engagement via Social Media

The first theme presents a range of emotional reactions in the commenters’ responses to videos. The wide variations in these emotional responses to these videos are discussed across three sub-themes: ‘Positive emotional responses’, ‘Negative emotional responses’ and ‘Displaying both positive and negative emotional responses.


Sub-theme 1.1. Positive Emotional Responses

The first sub-theme relates to the positive emotional responses and hedonic pleasure that were expressed by commenters. Many positive feelings were coded in both datasets, including joy, astonishment, delight, having fun and feeling uplifted, moved and calmed. Commenters also used various emoticons (i.e. digital icons used to express ideas or emotions) to express their positive feelings. In particular, commenters often expressed feelings of joy and astonishment; for example, in response to a Springwatch video named ‘A totally amazing mother’, which featured a stoat, one commenter said as: ‘I’m really astonished by this little stoat! How quick and determined she is to feed her family! Poor rabbit and poor birds but it’s nature! A really nice video!’. Another person described the videos as being fun to watch, commenting on the ‘Cornish shags are daring thieves’ video from Springwatch: ‘That was such a great, montage of the Shags WOW!!… What beauties they are [image: inline1], and what cheeky little thieves, they are stealing their neighbours twigs, for their own nest, [image: inline1] That was so funny!! [image: inline1] [image: inline1]I, so loved watching them. [image: inline1][image: inline1] [image: inline1][image: inline1][image: inline1], [image: inline1] [image: inline1] [image: inline1] [image: inline1], [image: inline1] [image: inline1]’. It can be inferred from the quotes that the emoticons reinforced the emotion/experience shared in the comments and can help increase social presence and leverage intimacy. In addition, the use of emoticons can enhance message usefulness as well as aid personal expression (Huang et al., 2020).

Additionally, there were a significant number of comments referring to the creatures’ cuteness, which appeared to generate pleasure, such as ‘awwwwwww it’s so cute!!! I want one!! [image: inline1][image: inline1][image: inline1][image: inline1][image: inline1]’ in reference to a hedgehog in the video ‘Meet the hedgehog lady’. These types of comments used the words ‘cute’ and ‘adorable’. The Facebook users appear to feel affection for these animals, which may be based on their appealing physical characteristics (Gunnthorsdottir, 2001).

In contrast to the Springwatch videos, which involve pre-recorded content, the livestream videos allowed for more interaction and engagement in the comments, as audience interaction was encouraged during the livestreams. Some of these comments also expressed positive emotions and commenters reported feeling amused, entertained, lucky and inspired. For example, some mentioned that the livestream was amusing and entertaining, which made them chuckle (see Table 2). Some commented that they felt lucky because they live close to nature and can walk with children and dogs easily; in contrast, others commented that the broadcasts were able to cheer them up despite them being unable to connect with nature physically. For example, one said as: ‘you and Megan cheer me up so much in this self-isolation xx’. Some commenters also wrote that the broadcasts had been inspirational as: ‘You inspired me to put out the bird feeder (it was put away when squirrels got into it). We have had some customers already’.



Sub-theme 1.2. Negative Emotional Responses

The comments posted in response to both sets of videos provide evidence that people also experienced negative emotions while watching the videos. Bhullar et al. (2013) and Knobloch et al. (2017) suggest that such negative emotional responses are often overlooked in our understanding of nature engagement. Spontaneous emotions of disgust or fear appeared to be evoked by a Springwatch video ‘Dance of the wolf spider’; one tagged a friend and said as: ‘eek!’ and the friend replied as: ‘omg I’m never going to sleep again’[image: inline1][image: inline1]. Aversions to spiders or crawling insects may be due to disgust sensitivity as these invertebrates may produce a disgust response (Bixler and Floyd, 1999). Another example of a negative emotion is shown in response to the video ‘Importance of wasps’ in Springwatch: ‘I’m terrified of wasps, they always seem to pick on me and over the years despite trying to avoid them I get stung, usually when I don’t know they are there!’. This highlights that fear-evoking stimuli may be present in a natural environment, which can reduce motivation to engage with nature, as people tend to engage more in an environment when they perceive it is safe (Andrews and Gatersleben, 2010).

Reflecting the range of negative responses across both datasets, some commenters also revealed sad and sympathetic emotions: for example, the videos made some commenters sad for some groups, such as deaf people, because they cannot hear natural sounds (Table 2). Some audience members also expressed sad emotions relating to their inability to visit family for the foreseeable future. Thus, it suggests that nature imagery can trigger increased sensitivity and awareness of current personal circumstances. People also reported feeling guilty and expressed self-blame for their past behaviours in relation to nature. For example, ‘When I was in secondary school…I wasn’t very keen on maths so it was my job to stand by the windows and kill every wasp that came in… I realised everything only has one life and it’s not mine to take’.



Sub-theme 1.3. Displaying Mixed or Complex Emotional Responses

In addition to the clearly positive or negative emotional responses, some commenters also showed ambiguous or complicated emotional responses. In some instances, people’s comments included both positive and negative emotional responses to the same video. For example, while watching the ‘Importance of wasps’ Springwatch video, one person commented as: ‘This was really interesting. I always thought they [wasps] had no purpose. Still don’t like them though’[image: inline1]. This commenter dislikes wasps but still displayed a positive feeling: interest. Another commenter expressed a mix of emotions in response to the livestream videos, including concern around not being able to self-isolate, while also expressing gratitude for the videos: ‘Morning Chris. Would love self-isolate but unfortunately I can’t. I do domestic help and look after elderly people. So I have to try keep myself protected the best I can. But thank you for these amazing educational videos, they cheer my day up! Look after yourself. X:)’.

Some commenters expressed envious emotions towards the presenters. For example, when Chris Packham was presenting around his cottage house and heard a cuckoo, someone commented as: ‘You are so lucky having a woodland on your doorstep’. Some commenters expressed nostalgia, a sentimentality for the past. For example, in the video of ‘dragons of the pond’, one relates aspects of the video to childhood memories: ‘…the smell of vine tomatoes always reminds me of my grandad [sic] shed when I was a kid’.




Theme 2: Cognitive and Reflective Reactions Associated With Nature Engagement via Social Media

A second major theme generated through analysis of the comments relates to the audience’s cognitive and reflective reactions to the educational aspect of the videos. These reflections suggest some deep thinking. We identified two types of responses from the comments, which formed two sub-themes. The first sub-theme encompasses the ‘Process of personal development’, represented by reflections about what commenters felt they had learnt from watching the video. The second sub-theme focuses on ‘Deep and critical thoughts about human-nature relationships’, evidenced by reflections about subjects that were beyond the immediate content of these videos.


Sub-theme 2.1. Process of Personal Development

While engaging with nature-based content via social media can provide the opportunity to comment and share emotional responses, it can also lead to personal development through informal education and insight, which provides opportunities for learning and reflection. The educational aspect of learning new knowledge and skills could enhance people’s relationship with nature and their sense of connection to nature (Schwartz and Lederman, 2002). This is related to eudaimonic wellbeing, which is associated with mastery experiences. Mastery is defined as the engagement in activities that allows one to develop and grow, gain new skills or interests (Newman et al., 2014). Mastery experience during leisure time is associated with learning opportunities and provides internal psychological resources, including confidence, self-efficacy and expertise (Rieger et al., 2014). In one Springwatch video, ‘How to tell kingfishers apart’, commenters implied gaining the new skill of identifying the differences between female and male kingfishers. In one of the livestream videos, a guest presenter was invited to show how to draw birds with a pencil. In response, one commenter wrote, ‘You make it look so easy to draw!’, and some mentioned that they intended to purchase books on how to paint and draw birds.

Commenters also expressed that they were learning new knowledge from the videos, such as gaining information on dippers, a short-tailed bird with dipping movements. Some audience members for livestream videos mentioned the accessibility of the information presented as: for example, ‘Thank you for sharing information in an interesting and easily accessible way, Chris - you have increased my interest in natural history x’. In comparison with the Springwatch videos, the nature of Packham’s livestreams meant there was a significant focus on more informal education and knowledge sharing between the presenters and the audience. This included, for example knowledge of a tawny owl’s skull and how to feed birds.



Sub-theme 2.2. Deep and Critical Thoughts About Human-Nature Relationships

In addition to the educational elements of the videos, people also had wider reflections beyond the immediate content of the videos (e.g. thoughts about the past or future). Commenters discussed the meaning and value of nature to humans and how we should be more oriented towards the protection of nature in the future. Meaning can be understood here to be about finding a value or purpose in life, taking a long-term perspective (Newman et al., 2014). The comments included statements about nature being an essential part of human life and how humans must live alongside nature in a sustainable way and develop a symbiotic relationship. Some commenters in Packham’s livestreams showed positivity and optimism towards the state of nature in the future: ‘we … think that something good and positive to nature will come out of all this. Rethink what is important’ and ‘…In a world of tough times - spread the love and positivity - for she (the earth) is listening’[image: inline1][image: inline1][image: inline1][image: inline1][image: inline1][image: inline1][image: inline1][image: inline1]. Some audience members mentioned that the livestreams gave them ‘time to reflect on the beauty of our planet’ and that they were ‘hopeful for a bright future’.

However, as well as positive reflections, some audience members also expressed pessimistic thoughts about humankind’s relationship with nature: ‘After watching springwatch it occurred to me how dreadful it would be if the Covid-19 virus had affected all the wildlife rather than us humans?’. Some expressed concern about the wildlife presented and hoped that things would get better. One wrote as: ‘If we listened and watched nature a little more we wouldn’t have many of the struggles we as humans suffer I’m certain’. Commenters also discussed issues of climate change and what humans could do to stop wildlife vandalism and reduce our environmental impact on the planet: for example, ‘Please help and do what you can to save our precious trees and to stop the destruction, so crucial now more than ever in these times of runaway climate change…’[image: inline1].

The videos also opened up reflections beyond nature and COVID-19, with some of the comments indicating wider socio-environmental debates. For example, some commenters mentioned their concerns that HS2 (HighSpeed2; a major railway infrastructure project in the UK) could damage beautiful countryside and wildlife. They suggested that policy makers should redirect resources currently being invested in HS2 towards positive environmental efforts. One commented as: ‘whilst we are all enjoying hearing the dawn chorus, HS2 contractors are currently destroying ancient woodland and thousands of bird nests and other wildlife will be destroyed during nesting season…It’s like us coming home and finding our homes burnt to the ground with our families still inside… [image: inline1][image: inline1][image: inline1][image: inline1][image: inline1][image: inline1][image: inline1][image: inline1]. ITS THEIR WORLD TOO’. This sub-theme shows that while some people were positive and hopeful about the future of human-nature relationships, others were frustrated about the current situation and felt that policy makers needed to be held to higher levels of accountability on the management of nature and the environment.

Not only did engagement with nature via social media trigger reflections on wider socio-environmental issues, such as climate change and biodiversity loss, it also provoked discussions on other societal issues, such as racism in relation to nature engagement. For example, in one livestream video, Packham discussed the incident of a white woman who called the police on a black birdwatcher and pretended to be threatened when she was dog walking in Central Park, New York. Commenters expressed distress that some dog owners apparently refuse to use leads: ‘Great you are doing a piece on dogs off leads. Not only are they are risk to the wildlife off the lead, they are at risk of accidents around farm land’. Other commenters expressed disgust at what was perceived to be racist behaviour by the white woman: ‘absolutely disgusting her behaviour’[image: inline1]. Some of the audience also discussed the importance of the ‘Black Lives Matter’ movement and expressed appreciation that the presenters were discussing racism and diversity issues when talking about nature experiences: ‘Thank you for raising BLM this morning. The more we educate the better society will be. How great you’ve used your profile for this’.




Theme 3: Use of Nature-Based Social Media to Cope With Stress During COVID-19

In addition to the esssmotional and cognitive/reflective reactions, the commenters also reported that this virtual engagement with nature had helped them cope with the stressors derived from COVID-19, such as fear, anxiety and isolation. Research has shown that the fear and anxiety around a new disease and its potential consequences can be overwhelming, and coping with stressors in a healthy way can help people feel stronger (Dijkstra and Homan, 2016). We identified four aspects of using social media to cope with stress, presented as sub-themes: ‘Perceived therapeutic benefits’, ‘Managing stress and distress’, ‘Combatting social isolation’ and ‘Respite and escape from pandemic-related worry’. The overall theme is different from Themes 1 and 2, since it is directly related to the impact of COVID-19 on individuals.


Sub-theme 3.1. Perceived Therapeutic Benefits

The first sub-theme focusses on the perceived therapeutic benefits of the videos that commenters believe have improved their wellbeing during the pandemic. People discussed nature as being a salvation, a tonic, lifting the spirits and soothing their souls. The evidence for this was especially strong in the Springwatch videos. One person described Springwatch as a ‘beautiful jewel’ that brings the beauty of nature to the audience. Some commenters suggested the videos provided a therapeutic landscape which helped their wellbeing during COVID-19 (e.g. ‘A spring like no other in Springwatch): ‘It has been so therapeutic and calming to the mind in the troubles we have all had to endure. The power of nature is so healing!’. Some mentioned that the sounds and scenes of nature and moments of tranquillity in the videos contributed to this sense of a therapeutic landscape. Some even commented that the Springwatch videos should be available for NHS (National Health Service in the UK) patients, to help people with mental health issues. People also commented that listening to birdsong and walking with dogs was especially therapeutic to people’s wellbeing: ‘Birdsong is a pure tonic for the soul [image: inline1]’ and ‘Dog walking is my saviour right now!’.



Sub-Theme 3.2. Managing Stress and Distress

The second sub-theme is focused on how engaging with nature via social media appears to be beneficial for commenters beyond being a general salve for wellbeing. Some commenters specifically wrote in terms of how the videos reduced their negative affect and helped them cope with mental health symptoms, such as anxiety and distress during the tough times of the pandemic. For example, due to COVID-19, a lot of university and school teaching was moved online during the lockdown in the UK, and some teacher commenters mentioned that these videos were much needed after a stressful day of teaching, helping them reduce feelings of anxiety. Some commenters who were facing physical or mental health challenges discussed how Packham’s livestream videos were important in helping to reduce their stress levels and lift their spirits. For example: ‘with ASD [autism spectrum disorder] here and my anxiety has been in overdrive despite my rational brain trying to look at this all logically. Thank you for bringing sanity back into the start of my day, going to try and get out into the garden and these blue skies and start getting some spring jobs done’. Commenters also discussed how the broadcasts can potentially have impact beyond the immediate viewer, for example: ‘Hi Chris and Megan…my daughter has mental health (issues) and this will help me to help her thank you’.



Sub-theme 3.3. Combatting Social Isolation

This sub-theme was especially evident in the comments on Packham’s livestream videos. Commenters on the livestreams demonstrated social interaction with other commenters, which they felt helped to combat social isolation during the COVID-19 lockdown. For instance, commenters greeted others and the presenters with comments, such as: ‘Morning all from Bournemouth! Hope you are all keeping safe and well’ and ‘Good morning everyone. It’s a beautiful day here in South Wales. Hope you all have a great day’. Many commenters discussed how watching the broadcasts had become part of their routine, how it had brought people together, created a community, enabled people to feel connected with others and helped them feel less isolated as a result. They also tagged their friends and shared good wishes. For example, one tagged a friend and said as: ‘seeing Chris and Meg sets the right mood for the day doesn’t it. Hope your days are as sunny as ours, makes things a little better to get through’. As a result, the comments indicate that many felt less lonely and isolated by engaging with these nature videos via social media and that they feel more connected to one another via a shared enjoyment of the posts. These findings suggest that livestreaming makes ‘this isolation bearable’ and brings people virtually together to appreciate nature when it is not physically possible to be together. This is associated with another eudaimonic wellbeing concept related to affiliation, which involves friendship, love and social connectedness (Ryff and Singer, 2008); watching and engaging with nature via social media can help combat loneliness and build a strong bond via an online community.



Sub-theme 3.4. Respite and Escape From Pandemic-Related Worry and Boredom

Montero-Odasso et al. (2020) suggest that constant exposure to issues related to the pandemic through media and everyday responsibilities can be overwhelming for many. People need respite and escapism from worry and anxiety brought about by changed circumstances, such as working from home, home schooling and caring for children, and for adults who are unable to access care support. Nature engagement via social media can therefore provide a virtual opportunity to escape by virtue of aesthetically rich experiences. Indeed, some of the audience mentioned that these videos had provided real ‘escapism’, by distracting them from worrying about COVID-19, which they reported as much needed. For example, one mentioned as: ‘It helps distract from the terrible plight we are in for a precious hour’.

Other challenges during lockdown may have included boredom for people who were not working, were on furlough, were shielding or were unable to engage in other activities, such as volunteering in the community. These videos helped them escape from those feelings of boredom. One person, for example mentioned that the videos were ‘such a light relief in otherwise mundane days’. Linked to sub-theme 2.1 (process of personal development), some commenters mentioned that the broadcasts had enabled them to grow their pre-existing wildlife knowledge and their book collection during lockdown, but that beyond this, the videos had also provided ‘an escape from the madness’.





DISCUSSION

Engagement with nature has been shown to benefit people’s wellbeing in many ways (e.g. McMahan and Estes, 2015; Twohig-Bennett and Jones, 2018). However, little research has investigated if and how virtual nature engagement via social media is associated with such wellbeing benefits. We analysed a total of 143,265 comments publicly available on Facebook, to address this gap in the literature. Our research showed that, at least among this group of commenters, watching and engaging with nature virtually via social media during COVID-19 lockdown can elicit a variety of hedonic wellbeing outcomes, such as positive emotions (e.g. feeling calm, relaxed, joyful, moved, uplifted and inspired) and feeling free to express negative emotions. It may help people feel more relaxed and support recovery from stress and mental fatigue. Virtual engagement with nature via social media may also help improve an audience’s eudaimonic wellbeing and give people a sense of meaning and sense of connectedness to nature and other people. It is seen as informative and meaningful to the human-nature relationship and enables people to interact with others and discuss their experiences, which helps build a strong bond in this online community. We also found that people reported virtual nature engagement via social media to be therapeutic, soothing, healing and useful for combatting loneliness. Thus, engagement with nature-based social media may support wellbeing in multiple ways and could aid coping during COVID-19. This study has provided new insights into the ways in which the benefits of nature engagement can be supported and achieved.

Overall, these findings and themes support the previous literature on nature engagement and wellbeing (McMahan and Estes, 2015; Twohig-Bennett and Jones, 2018). For example, interacting with natural environments can realise benefits, such as improvements in anxiety disorders and depression (Berman et al., 2012), something also suggested by our theme on coping with stress during COVID-19. Specific to the context of COVID-19, Labib et al.’s (2021) pre-print synthesis of the literature suggests that nature engagement during COVID-19 is associated with improved mental health, wellbeing, physical activity and sleep quality. However, they also point out that nature engagement could be related to greater COVID-19 infection and mortality rates if proper social distancing measures are not in place. Therefore, virtual alternatives, such as social media platforms, could help people engage with nature where being outdoors may not be as safe, for example during periods of high community transmission of COVID-19.

This study has deepened the understanding of the link between engaging with nature virtually via social media and wellbeing. Our results suggest that these experiences may be related to wellbeing on a broad level. A mixture of both hedonic and eudaimonic dimensions of wellbeing, as well as effective stress management, were experienced by the commenters and conveyed to their readership through social media. The themes identified in this study suggest that studies of wellbeing can be extended in a virtual nature engagement setting. This supports the calls by Cleary et al. (2017) for research that considers various forms of wellbeing and more studies exploring the nature connectedness−wellbeing relationship.

Consistent with Knobloch et al. (2017), results of this study show the complexities in the context of the audience’s experiences when they watch online content, and we need to caution against the oversimplification of their desire for joy and pleasure during nature engagement. Particularly, the link to deep and critical reflections and stress management shows the importance of how social media engagement experiences can go beyond the here and now. It is important to recognise that the audience’s experience is not only about enjoyment in the moment; their interactions via social media and associated experiences may contribute to further personal cognitive reflections and help them cope with stressors, as well as having the potential to impact the audience’s lives beyond the watching activities via social media. The informal education and knowledge sharing in the videos could also facilitate deep connections to nature and wildlife (Jarrahi and Sawyer, 2013).

Engagement with nature benefits wellbeing, but we know relatively little about people’s engagement with nature when access to outdoor spaces is restricted. This paper extends the current literature on nature and wellbeing in the context of COVID-19 by exploring the potential for virtual engagement with nature via social media. In general, the evidence from previous studies implies that engaging with nature has a strong positive health effect and positive influences on psychological wellbeing (White et al., 2019). Landscapes devoid of nature have less positive and in some cases negative impacts on wellbeing and health (e.g. Grinde and Patil, 2009; Hunt et al., 2016). The current research suggests that people may seek out other forms of nature engagement if their access to real natural spaces is restricted, including virtual engagement. They may like, share or comment on nature-related videos, which is a deep form of engagement, allowing the audience to be motivated to take advantage of a public forum that empowers them to voice their opinion (Dolan et al., 2019). It supports previous research (Browning et al., 2020a; Yeo et al., 2020) that engaging with nature virtually can have restorative benefits and build a sense of connectedness to nature. Natural environments are purported to contain fewer demands on cognition, compared to other environments, such as an urban environment, where the senses can be overloaded; exposure to nature can therefore enable restoration and recovery from stress (Ulrich et al., 1991; Kaplan, 1995). Such restoration has dual benefits, as it can both reduce negative affect and enhance positive affect (Berto, 2005; Van Aart et al., 2018). von Lindern (2017) suggested that a natural environment does not have to be physically distant to provide a sense of being away, but it must be meaningfully different. Naturalists, such as Chris Packham, have launched social media engagement initiatives for the audience to take the time to appreciate wildlife, which arguably makes it meaningfully different from merely staying at home. There is the additional benefit of creating a community via social media, which further supports wellbeing by reducing loneliness and increasing a sense of connectedness.

Better understanding the relationship between watching and engaging with nature virtually via social media and wellbeing-related outcomes has significant implications for promoting, designing and delivering (real and virtual) nature-based interventions. The commenters highlighted perceived benefits including positive emotions, reductions in social isolation and increases in social and cognitive functioning. Because of the restrictions on free movement during the COVID-19 crisis, the public’s engagement with natural environments has changed significantly (Natural England, 2020a). In the analysis, we found that for some people who live close to nature, watching nature via social media is an additional form of engagement. For others, however, nature engagement via virtual alternatives is their only method of nature engagement, because they could not visit nature physically and they lack exposure to restorative environments. It is important that people therefore recognise the potential benefits of engaging with nature through virtual alternatives, such as social media platforms. Public health interventions in future pandemics could involve virtual nature engagement via social media, given the potential wellbeing benefits indicated in this study. Future research should explore whether engaging virtually with nature via social media is indeed effective at maintaining or improving wellbeing outcomes among the general population during lockdowns and other forms of restricted movement. It is also possible that people considered clinically vulnerable during the pandemic, who were having to take extra precautions to stay at home and shield, may have benefitted from watching and engaging with nature virtually on social media platforms; this is another avenue for future research to explore.

This paper has its limitations. First, although we conducted thematic analyses of comments on Springwatch, 2020 and Chris Packham’s livestream video Facebook page posts, which were popular channels on nature and wildlife viewed by the public, other channels or social media platforms were not investigated. Non-nature videos posted by other high-profile figures were not included within this study, so conclusions about these findings in relation to non-nature videos cannot be drawn. It is not possible to definitively claim that these themes are specific to the nature-focused content of these videos. Future research could therefore study other channels and platforms, and the feeds of other public figures, to broaden the findings and explore potential differences in the reactions between videos with or without a focus on nature. Second, as this study is qualitative in its focus on social media comments on nature engagement, future studies could complement these findings by seeking to quantify which aspects of the videos may make them more or less ‘successful’ in generating a certain response in the audience. Researchers could also design quantitative studies which, for example survey commenter’s experiences of nature engagement via social media. Third, our study is limited due to the inability to identify demographic information about the commenters due to the nature of Facebook. While we do have a large sample size and a large number of comments, not much is known about commenters’ age, ethnicity, education, location, sexual orientation, etc. Therefore, it is difficult to claim generalisability of our findings. Having said this, it is not necessarily the goal of the qualitative research to be generalisable (Polit and Beck, 2010), as qualitative studies are meant to provide insights into a specific phenomenon, which for this study was watching and virtually engaging with nature via social media. Fourth, while emoticons were not analysed independently, the presence of emoticons reinforced the emotion/experiences shared in the comments. It would be pertinent for future studies to examine the role of emoticons and non-verbal communications via social media in communicating wellbeing. Fifth, while we focus only on nature engagement during COVID-19, future researchers are encouraged to compare pre-, during and post-COVID-19 nature engagement via social media. Finally, it should be acknowledged that there may be some discrepancy between how people actually experienced watching the videos and how they chose to represent these experiences in their public comments (Schlosser, 2020).



CONCLUSION

Although there is a range of research exploring the positive wellbeing outcomes from humans engaging directly with nature (e.g. Berman et al., 2012; White et al., 2017), relatively little research has been conducted exploring wellbeing associated with virtual nature engagement via digital alternatives, such as watching nature videos on social media. To the best of our knowledge, this qualitative paper is among the first to explore the comments posted by members of the public who were watching and engaging with nature virtually on a social media platform. Drawing upon qualitative data, our findings suggest that such virtual nature engagement during the COVID-19 lockdown was perceived by social media commenters to be associated with various wellbeing benefits, including hedonic wellbeing (e.g. increased positive emotional reactions and feeling free to express negative emotions), eudaimonic wellbeing (e.g. process of personal development and affiliation to others online) and coping with stress during the pandemic.
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Increasing prevalence rates of mental health problems among adolescents is an issue of growing concern. Surf therapy is a novel intervention that may provide tangible benefits to address this problem. Congruent with the ecological dynamics perspective (EDP), the existing research postulates that surf therapy yields psychological benefits in part due to the unique affordances of immersion in a blue space such as the ocean. Evidence worldwide has validated the use of surfing as a therapeutic mediator to achieve positive change, however, no such research has been conducted on Australian adolescents. The current study aimed to evaluate the impact of the Waves of Wellness (WOW) Foundation's 8 week surf therapy program on mental health outcomes in Australian at-risk youth. The study employed a mixed-methods design to examine the experiences of participants. Nine adolescents (Mage = 14.9; SD = 1.2; 8 female) participated in the quantitative stage, with four completing the qualitative interview. Results indicated positive changes in resilience, self-esteem, social connectedness, and depressive symptoms post-intervention, however, improvements were not maintained at follow-up. Participants unanimously agreed that the program normalised their experiences with mental health through the unique leaning environment and fostered personal growth through mastery experiences and the development of healthy relationships. The EDP provided the most compelling explanation of the results denoting that benefits arise from the reciprocal relationship between individual, task, and environment. Despite the small and heterogenous sample, the findings provided preliminary evidence of the efficacy of surf therapy among Australian youth and offer a potential starting point for further research utilising larger more diverse samples.

Keywords: mental health, ecological dynamics perspective, exercise, nature, surf therapy, adolescence

The increasing prevalence of mental health problems among adolescents is an issue of growing concern. Half of all mental health disorders begin before the age of 14 years, with 10–20% of adolescents experiencing mental health conditions globally (Kessler et al., 2007). In Australia, one in seven (14%) children and adolescents had a mental disorder in the previous 12 months; for those aged 12–17, over 11% engaged in self-harming behaviours and 6% had thoughts of suicide (Australian Institute of Health Welfare, 2016). These statistics highlight the importance of psychological well-being among young people, and the need to provide engaging and accessible services to improve well-being, including interventions that increase coping strategies in order to manage daily stressors and successfully transition into adulthood (Bandura, 2000).

It is well-established that regular physical activity can enhance mood and alleviate mental health issues (Rosenbaum et al., 2014; Firth et al., 2019). Aerobic exercises such as jogging, swimming, cycling, walking, surfing, and dancing have all been shown to reduce symptoms of anxiety and depression (Guszkowska, 2004), improve mood and lessen cognitive decline (Babyak et al., 2000). Similarly, a systematic review and meta-analysis utilising longitudinal and cross-sectional studies found significant relationships between exercise and lower levels of mental health symptoms, and greater psychological well-being for youth (Rodriguez-Ayllon et al., 2019); there appears a causal association between exercise and cognitive functioning and a partial causal association between exercise and depression for this cohort (Schuch et al., 2018; Biddle et al., 2019). Accordingly, attention has turned to examining exercise context, with a particular focus on nature-based exercise.

Early research regarding exercise in natural environments has revealed that individuals experience greater reductions in anger and depression and significant increases in positive self-reported emotions compared with exercise in synthetic environments such as gyms or urban landscapes (Bowler et al., 2010; Thompson Coon et al., 2011). However, these findings were criticised by the authors because of the poor quality of available research due to methodological limitations and heterogeneity of outcome measures (Thompson Coon et al., 2011).

One environmental context that has received less attention is water-based physical activity, with researchers suggesting that swimming and other water-based activities (e.g., kayaking, surfing) may provide superior benefits for the promotion of human well-being due to greater affordances (Foley and Kistemann, 2015; Araujo et al., 2019). These activities have heightened the psychological benefits (e.g., reduced anxiety, depression, and perceived stress, increased positive affect, and increased quality of life) associated with exercise and nature among US war veterans (Lundberg et al., 2011; Bennett et al., 2017; Walter et al., 2019). Further, there is increasing evidence suggesting that participation in action and adventure sports, such as surfing, is meaningful and life-enhancing (Immonen et al., 2017). Participating in action and adventure sports is said to create opportunities to foster positive psychological outcomes such as resilience, self-esteem, positive affect, and relatedness (Brymer and Gray, 2009; Brymer and Schweitzer, 2013; Clough et al., 2016). A growing body of evidence worldwide has validated the use of surfing as a therapeutic mediator to achieve positive change such as increased well-being (de Matos et al., 2017). Surf therapy is defined by the International Surf Therapy Organisation (International Surf Therapy Organization, 2019) as an intervention that combines surf instruction, surfing, and structured individual and/or group activities to promote physical, psychosocial, and psychological well-being. In addition to physical exercise, surf therapy interventions typically include individual mentoring, social skills development, psychoeducation, and group discussions focused on increasing resilience and personal growth (Benninger et al., 2020). Current programs can be found throughout the world and vary in their structure, duration, and content (see International Surf Therapy Organization, 2020). Surfing affords the opportunity to combine the psychological benefits of socialising, nature, and exercise by participating in water-based exercise (Fleischmann et al., 2011).

The emerging evidence-base suggests that surf therapy is effective in improving mental health outcomes among vulnerable youth, disabled populations, and military veterans (Fleischmann et al., 2011; Godfrey et al., 2015). For example, a study conducted in the United Kingdom (UK) examining the effects of surfing on the well-being of combat veterans found that surfing elevated subjective well-being through a sense of respite from worries, increased positive emotions, and connection with others (Caddick et al., 2015). Surf therapy has also been found to be associated with significantly lower post-traumatic stress disorder and depressive symptoms (at both the conclusion of therapy and 30 day follow up), increases in positive affect, and decrease negative affect, anxiety, and depression (Rogers et al., 2014; Crawford, 2016; Walter et al., 2019). A review of the existing literature on surf therapy concluded that for youth in need of psychological support, outcomes following surf interventions included increases in self-concept, emotion regulation, social competencies, and social connections, as well as decreases in behavioural problems and depressive symptoms (Benninger et al., 2020). These studies provide provisional support for the use of surf therapy as an effective intervention among adolescent populations to address concerns regarding mental health and well-being.

Despite the growing body of literature that demonstrates the efficacy of surf therapy in improving mental health, few studies have examined the mechanisms by which surf therapy impacts well-being and mental health. Marshall et al.'s (2019) study examining the underlying mechanisms of the effects of surf therapy on mental health concluded that two core components were fundamental to positive outcomes: self-selected progress and the creation of an emotional and physical safe space. They posited that different levels of difficulty within the waves, removal of perceptions of failure within the group, and increased support from peers and mentors facilitated the achievement of these core components. Moreover, these core components facilitate improvements in mental health through a sense of mastery and achievement from learning a new skill, a sense of respite or escape, and increased social connections with their peers (Marshall et al., 2019).

When considering the theoretical underpinnings of such research, there are four prominent theories that explain the benefits of nature-based activities including: Attention Restoration Theory (ART; Kaplan and Kaplan, 1989), Stress Reduction Theory (SRT; Ulrich, 1993), Biophilia Theory (Wilson, 1984; Kellert and Wilson, 1993), and the Ecological Dynamics Perspective (EDP; Brymer and Davids, 2013). Whilst ART (Kaplan and Kaplan, 1989), SRT (Ulrich, 1993), and the Biophilia Theory (Wilson, 1984; Kellert and Wilson, 1993) are robust in their own right, these theories have attracted criticism for exclusively focusing on the individual (i.e., organism) and have neglected investigating the role of the environment. Unlike these theories, EDP is a holistic perspective of behaviour that seeks to explain how individuals form processes of action, perception, and cognition by taking into consideration the interactions of the individual, environment, and task (Brymer and Davids, 2013). EDP highlights the importance of the interactive relationship between an individual and the environment in the explanation of individual differences in learning and behavioural change (Brymer and Davids, 2013). It is a theoretical framework that views individuals as composed of many distinct but interacting systems (Chow et al., 2011). EDP therefore proposes that the psychological benefits of nature, including the performance of action and adventure sports in this context, may be a function of the interactive relationship between the individual, their unique characteristics and experiences, the sport (i.e., surfing), and the environment. Critical to the EDP is the notion of affordances. Affordances are conceptualised as the series of functionally significant properties within an environment that are meaningful to the individual, which thereby enable the individual to develop a relationship with the environment by inviting them to perform a variety of behaviours (Araujo et al., 2019). For example, an individual might surf on, splash in, dive through, or even watch ocean waves, such that one wave can represent a multitude of affordances for different individuals.

Congruent with the EDP, the existing research postulates that surf therapy yields psychological benefits due to the unique affordances of immersion in a ubiquitous environment such as the ocean. It is postulated that surfing allows for a heightened sensory experience (Godfrey et al., 2015), facilitates respite, builds self-efficacy (Fleischmann et al., 2011), promotes a sense of mastery, and fosters a culture of acceptance and connection (Godfrey et al., 2015; Marshall et al., 2019). Previous research has found that athletes experience the natural world as a facilitator of a profound and positive understanding of self and one's place in the environment (Brymer and Gray, 2009). These proposed mechanisms collectively emphasise the interactive nature of the relationship between task (e.g., surfing), individual (participant), and environment (ocean), reiterating the foundation of the EDP, and highlighting the utility of surf therapy among at-risk youth.


THE CURRENT STUDY

The preliminary surf therapy research implies that there are many tangible benefits for participants undergoing this form of intervention (Benninger et al., 2020) and the high prevalence of surfing and accessibility to conducive conditions in Australia makes this a promising area of inquiry. However, the current evidence-base for surf theory is limited. Whilst there are some empirical investigations that serve as a platform for this study, there is no evidence related to the effect of surf therapy on Australian adolescents. Further, given the prevalence of mental health concerns for this population, there is a strong need to investigate alternate interventions that may be of assistance.

The general aim of the current study is to examine the effects and perceived benefits of participating in an 8 week surf therapy program provided by the Waves of Wellness Foundation (Waves of Wellness Foundation, 2020) on psychological outcomes among Australian at-risk youth. For the purpose of the current study, at-risk youth were defined as young people at greater risk or vulnerability for mental health disorders, such as depression and anxiety, or problem behaviours, such as social isolation, substance abuse, or school refusal and/or failure (Lubans et al., 2012). Based on the current evidence base, the study examined the effects of the WOW program on resilience, self-esteem, social connectedness, and negative psychological symptoms. As an exploratory study, the specific aims were to:

1. Advance current understandings of surf therapy as an alternative therapy for youth populations.

2. Inform future research by examining participants' experiences of the program.



METHODOLOGY


Theoretical Framework and Design

The current research adopted an interpretive paradigm with an assumption of ontological relativism and epistemological constructionism (Crotty, 1998; Guba and Lincoln, 2005). This philosophical position aligns with the understanding that reality is subjective, differing between individuals. Knowledge and meaning are co-constructed through the interaction of the researcher (separate from the experience) and the participant who each influence issues through their own experiences and understandings (Poucher et al., 2020). The aim of examining participants' experiences of the WOW program is consistent with the interpretive paradigm which aims to understand individual meanings created from experiences (Poucher et al., 2020). Therefore, a mixed method approach was employed, allowing for the integration of data and a holistic understanding of individual experiences. Mixed-methods (semi-structured interviews and trend analysis) was deemed most suitable for the current study as it enabled quantitative findings to be grounded in participants' experiences, better capturing the voice of youth in the research.



Participants

The current study was conducted within the August 2020 WOW surf therapy program on Bondi Beach in Sydney, Australia. In total, nine Australian youth participated in the quantitative stage. Participants were aged between 14 and 17 years (Mage = 14.9; SD = 1.2), predominately female (n = 8), and identified as either Caucasian (n = 6), Asian (n = 1), European (n = 1), or Aboriginal (n = 1). Table 1 shows demographics collected pertaining to pre-existing mental health- related diagnoses and sports experience. For the qualitative evaluations, four of the original nine participants volunteered to participate in semi-structured interviews.


Table 1. Demographic information for participants (n = 9).

[image: Table 1]

Participants for this program were recruited through promotion with WOW's partner mental health organisations in Sydney, including headspace Bondi Junction. Youth from the general public were also able to access the program via referral from their general practitioner and or case manager, along with self-referral. All individuals voluntarily consented to take part in the research.

The inclusion criteria for the current study required participants to be aged 14–17 years old. No other inclusion criteria were applied for the following reasons: (1) to align with WOW's mission of providing accessible and innovative mental health treatment and support by empowering individuals with tools for wellness and strengthening community connection, and (2) ethical approval was not granted to target a specific clinical sample. As such, WOW accepted the first 10 participants who met the broad selection criteria into the program.



Intervention

The WOW surf experience program consisted of weekly 2 h early morning sessions for 8 weeks. Each session involved a 45 min discussion related to mental health on the sand, followed by 60 min in the ocean surfing. The sessions were facilitated by mental health clinicians who were qualified surf instructors at a ratio of one clinician per five participants, with the group size limited to 10 participants. Discussion topics for the 8 weeks of the program included: physical and mental wellness, identifying healthy and unhealthy emotions, managing change, mindfulness, problem solving and asking for help, relationships, meaning making, and looking to the future. Figure 1 illustrates the various research activities that were scheduled across the program lifespan.


[image: Figure 1]
FIGURE 1. Program lifespan and critical time-points.




Materials
 
Quantitative Measures

Four self-report measures captured the constructs to be measured: depression, resilience, self-esteem, and social connectedness. Participants were also required to complete an eight-item demographic questionnaire pertaining to their age, gender, ethnicity, diagnosis, work/study status, current, and past engagement in sports and exercise. All measures were completed online via Qualtrics at T1, T2, T3, and T4 with the exception of the demographic information (T1 only), as shown in Figure 1.


Rosenberg Self-Esteem Scale (RSES)

Participants reported how they generally feel about themselves on ten items (five positively worded and five negatively worded items) using a 1 (“strongly disagree”) to 4 (“strongly agree”) scale. Scores were derived using standard scoring procedures (Rosenberg, 1965), with greater scores indicating higher self-esteem. Reliability analyses indicated evidence of internal consistency (α = 0.93), and test-rest reliability (r = 0.85; Koruklu, 2015).



Patient Health Questionnaire for Adolescents (PHQ-A)

Negative psychological symptoms were assessed via the PHQ-A; participants reported how bothered they have been in the past 2 weeks on nine symptoms of depression using a 1 (“not at all”) to 4 (“nearly every day”) scale. They also reported the frequency of depressive symptoms over the past year, functional impact of these difficulties, thoughts of suicide, and previous suicide attempts. Scores were derived using standard scoring procedures (Johnson et al., 2002). The PHQ-A has been established to have good psychometric properties such as good internal consistency (α = 0.88), re-test reliability (r = 0.83), diagnostic validity, and moderate to good convergent validity (Nandakumar et al., 2018).



Brief Resilience Scale (BRS)

Participants reported how quickly they bounced back or recovered from stress on six items (three positively worded and three negatively worded items) using a 1 (“strongly disagree”) to 5 (“strongly agree”) scale. Scores were derived using standard scoring procedures (Smith et al., 2008), with higher scores indicating greater resilience. Evidence suggests good internal consistency (α = 0.80–0.91), re-test reliability (r = 0.61–0.69), convergent validity, and discriminant validity (Smith et al., 2008).



Social Connectedness Scale-Revised (SCS-R)

The 20-item index is a validated measure of social connectedness (Lee et al., 2001). Participants reported how they view themselves on 20 items (10 positively worded and 10 negatively worded items) using a 1 (“strongly disagree”) to 6 (“strongly agree”) scale. Responses were scored based on standard scoring procedures (Lee et al., 2001), with higher scores indicate a greater sense of connectedness. The SCS-R has been established to have good internal consistency (α = 0.92), convergent validity, and discriminant validity (Lee et al., 2001).




Qualitative Measures

A semi-structured interview schedule was created that centred on a set of open-ended questions to ensure greater interview flexibility (DiCicco-Bloom and Crabtree, 2006). Participants were encouraged to elaborate on all aspects of their experience and an opportunity was provided at the end of the interview to add any further information not already addressed.




Procedure

The research was conducted in a community-based charity funded program for adolescents. Ethical approval was granted by the Navitas Professional Humans Research and Ethics Committee (558050220). In accordance with ethical approval, an information pack including an explanatory statement and an informed consent form was provided to WOW who then emailed the information to the parents and/or guardians of prospective surf therapy participants. At the beginning of the first session (i.e., after obtaining parental/guardian consent), participants were provided with the survey on Qualtrics using a clinician's mobile device and asked to register electronically. Subsequently, participants completed the 10 min survey package (T1). The survey measures were completed in the order as presented above.

Participants also completed the survey at weeks 4 (T2) and 8 (T3) immediately after the conclusion of the 2 h WOW session. They then completed the survey again at the 4 week follow up (T4). Semi-structured interviews were conducted at T4 by the first author and included questions pertaining to the participants experience of the program (e.g., what it taught them, was it a positive or negative experience), the impact of the program on their life (e.g., did it change anything about them such as mental health or social connection), the aspects of the program they enjoyed or felt they benefit from, and any general comments or observations they wished to share regarding the program and its' impacts. Due to COVID-19 related restrictions imposed by the authors' ethics committee all interviews were conducted via Zoom. All interviews were audio recorded and lasted between 10 and 18 min (M = 14.0, SD = 3.3). Participants were awarded a $20 gift-card for completing surveys and an additional $20 gift card for completing an interview.



Data Analysis
 
Quantitative Analysis

Participants' results from pre, mid, post, and follow-up measures were analysed using Statistical Package for Social Sciences 27.0 (SPSS). It is worth noting that as originally planned the study would have utilised growth curve modelling to examine both similarities and differences among individuals (Frey, 2018). Unfortunately, due to COVID-19 restrictions recruitment was low resulting in a small sample size and inadequate power. Therefore, the focus of the data analysis shifted to examining the relationship between the quantitative and qualitative data utilising visual analysis of graphs and descriptive statistics.



Qualitative Analysis

Interviews were analysed by the first author using contemporary reflexive thematic analysis practises (Braun et al., 2016; Braun and Clarke, 2019). Congruent with our relativist approach, reflexive thematic analysis was utilised to identify, analyse, and report patterns of participant's opinions and experiences. Subsequent to transcription of interviews, transcripts were read and re-read by the first author to allow for familiarisation with the data. The coding phase began by hand whereby relevant data was highlighted to capture relevant concepts. Succinct initial codes were generated from relevant concepts that led to the deductive creation of latent themes. A thematic map was utilised to make sense of interconnections between codes and themes to further refine them into lower order and higher order themes. Themes were constructed coherently with research questions allowing for decisions to be made regarding relevant data segments for themes. Themes were defined following a review of their distinctiveness. Continuation of the analysis involved selecting relevant quotations to represent themes selected.



Methodological Rigour

To ensure trustworthiness of data and rigour in the research process (Smith and McGannon, 2018) several methods consistent with the ontological position and relevant to research aims were employed. It is noteworthy that thematic analysis acknowledges the reliance on the researcher's judgement and experiences in co-constructing knowledge with participants subsequently influencing analyses and conclusions (Poucher et al., 2020). Therefore, researchers reflected upon their role in the study, including experience and interpretations, to ensure the data were not obscured. The first author at the time of the study was an active mental health practitioner for adolescents, which served as a strength of the research process as it allowed for rapport to be created during interviews through use of age-appropriate language and interactions. The second author, an experienced qualitative researcher in the sport and exercise psychology field, served the role of critical friend. As a critical friend, the second author provided feedback and offered possible alternate interpretations of the data which assisted in the creation of themes (Smith and McGannon, 2018). Member reflections were also utilised whereby participants were invited to reflect on their experiences shared during the interviews and expand upon any detail by offering further insight (Smith and McGannon, 2018). Participants were asked to reflect on their transcripts and with the researcher's aid provided further explanations and opinions to generate additional data (Schinke et al., 2013). Lastly, quotations are provided in the results to support interpretations of data.





RESULTS


Quantitative Results

Nine participants completed pre and mid-treatment measures, six participants completed pre-, mid-, and post-treatment measures, and five participants completed pre, mid, post, and follow-up measures. Figure 2 displays participants' scores for all measures pre, mid, post, and follow-up treatment.


[image: Figure 2]
FIGURE 2. Participant scores of self-report measures as a function of time: (A) self-esteem, (B) mental health, (C) resilience, and (D) social connectedness.


Examination of descriptive statistics revealed a consistent pattern across variables from pre-intervention to follow-up. Mean changes on all measures indicated improvements from pre- to post-treatment, however, these improvements were not maintained at follow-up. A range of inferential test options were considered and explored (e.g., growth curve modelling, paired sample t-tests, correlations, and within-subjects ANOVA). Due to difficulties in recruitment and subsequent lack of power, a decision was made to not report or discuss any inferential results.



Qualitative Results

The thematic analysis resulted in the construction of one higher order theme: a shared experience. As the label suggests, this theme explains participants' collective experiences during the surf therapy, and it encapsulated two lower order themes: (a) a unique learning environment and (b) personal growth (see Figure 3). Participants collectively agreed that the program enabled them to normalise their struggles with mental health and shift their perceptions that they were suffering alone. The water-based environment facilitated deeper understandings of mental health, acquisition of coping strategies, and fostered mastery experiences. Participants reported that the environment and enjoyment of the program resulted in noticeable improvements in emotional well-being, attitudes, and confidence. Finally, the experiential nature of the program was noted to help establish the importance of relaxation and self-care and demonstrated how to foster healthy relationships.


[image: Figure 3]
FIGURE 3. Thematic map of participant experiences in the WOW surf program.


The following sections provide further description of these identified themes utilising quotations elicited from participants.


A Shared Experience

The higher order theme reflected the participant's general experiences throughout the program. In exploring participants perceptions of the program, it was unanimous that the program was enjoyable and ultimately enabled participants to normalise their mental health experience. The most commonly perceived benefit of the program identified by participants was the realisation that they are not alone or different, as many individuals struggle with mental health similarly to them: “it made me feel less alone and realise that there are lots of other people who feel the same way I do and are going through similar struggles.” (P5) Similarly, P4 stated: “everyone goes through the [tough] times and it's common. It's not only you. Just have to realise that.” Participants came to realise that the program enabled them to confidently share their personal experiences which aided them in putting their own difficulties with mental health into perspective. As P3 stated:

Lots of people are going through harder things, and everyone kind of has a relatable thing that comes in and you know you're taking everything for granted … you see that you're not the only one that's going through something.

Whilst not explicitly stated, it became apparent during the interviews that participants had shifted their perceptions related to their mental health concerns; the previously held belief that each individual experienced unique challenges was replaced with a shared appreciation that they were not alone in experiencing mental health issues. The open discussions during the WOW program appeared to also reduce the stigma associated with mental health difficulties and increased participants' empathy.


Unique Learning Environment

Collectively, the participants agreed that the program was effective in providing an environment that facilitated psychoeducation, an enjoyable experience, a sense of mastery, and increased confidence. Participants noted that the program enabled a deeper understanding of mental health and aided them in acquiring therapeutic strategies beneficial in coping with difficult experiences. For example, P4 stated: “it tells me that its ok like feeling down or like feeling like not as great as other times but like that's how life is and that's a big lesson I've learnt from WOW.” Similarly, P5 stated: “it was very helpful in learning certain tools.” Participants recognised that the program provided them with a more accurate understanding of changing emotional states and psychological tools which aided in coping with the range of moods experienced in adolescence.

The program was also deemed an enjoyable experience, as described by P2: “it was a pretty positive experience, it was very fun” and P5: “I really enjoyed the meditation and just going out on the water, it made me like feel the best in the mornings and it gave me something to look forward to every week.” Whilst not explicitly stated, it became apparent during the interviews that the participants felt the program offered a non-judgemental and supportive environment and removed any perceptions of failure among participants. As a result, participants were able to enjoy the experience without fear of judgement and unanimously agreed that the ocean, the social environment, and the facilitators' positive attitudes were responsible for their positive experiences.

The physical act of surfing presented the opportunity for participants to engage in mastery experiences during the program. Participants reflected that when they learnt a new skill or successfully performed it, they felt a sense of achievement and mastery which they noted positively impacted their mood and confidence. P3 stated: “it felt great to like progress you know. That's the best feeling, getting better at something.” Similarly, P2 stated:

“at least with the surfing it was like I had achieved something that day and I felt like more like it wasn't like a bad day and also more like happy positive attitude from like achieving that and being happy carried out through the majority of the day.”

Participants further reported that they felt more confident following the program as described by P4: “I think it does give me quite a lot of confidence.” These mastery experiences provided participants with the opportunity to persevere and believe in their own abilities to succeed which they collectively agreed had positive impacts on their confidence and emotional states.



Personal Growth

Participants agreed that they felt they had changed and developed as a result of the program. Participants reported that through engaging in the program they noticed development of relaxation skills, self-care strategies, positive attitude shifts, improved emotional well-being, and the ability to foster healthy relationships. Participants reported that the program increased their awareness of the need for self-care and aided the development of relaxation skills and self-care strategies. For example, P4 stated: “it also can help me watching my mental health a bit more and take care of myself more.” Similarly, P5 stated:

“it taught me that there are ways to like relax and unwind and distract myself umm when things get hard. Everyone shared different strategies they used when they weren't feeling the best. After that conversation I was more likely to think about going on a walk when I was stressed.”

This suggests that although participants had some elements of relaxation and self-care already embedded in their lives, the program helped to highlight their importance and provided opportunity for reflection on current practises facilitating personal growth in these areas.

In addition to growth in personal practises, participants reported that they experienced a positive shift in their attitudes towards daily activities and annoyances and greater emotional well-being, particularly on days where they engaged in the program. They reported increases in tolerance, willingness, concentration, alertness, and motivation as a result of the program. Further, they described emotional states congruent with well-being such as increases in happiness and satisfaction. P3 stated: “you felt more alive. I felt like I could concentrate a lot better at school and in general and it was just a better day” and P4 stated: “when you surf you just yell and everyone just kind of gets so happy.” Whilst not explicitly stated these outcomes appeared to be a result of the freedom felt from being in the water in a non-judgemental environment, allowing participants to enjoy respite from their daily worries.

Finally, the experiential nature of the program allowed participants to cultivate relationships with each other promoting the development and practise of fostering connections with others. For example, P4 stated: “I think surfing also makes us bond together more and feel more connected.” Topics of discussions specifically aimed at identifying what constitutes a health relationship also prompted reflection among participants about their own relationships. Combined these experiences enabled personal growth in this area through a shift in perspective from trying to control relationships to accepting relationships and enjoying them for what they are. P5 stated:

“Everyone in the group shared their personal experiences and gave insight into the relationships in their lives and the importance, or in some cases, detriment of them. I personally came to the conclusion to not take things so seriously, that friends will come and go, and to simply enjoy the moments with the people I love.”

Overall, the shared experience in a unique learning environment allowed participants to engage in learning and personal growth across a range of areas. These results suggested that surf therapy may afford distinct opportunities and benefits not found in traditional therapies which are well-suited to this population.






DISCUSSION

The current study was, to the best of our knowledge, the first study to examine the impact of surf therapy on Australian at-risk youth. The aim was to examine the impact of the WOW 8 week surf therapy program among Australian at-risk youth between 14 and 17 years old. A mixed methods research design was adopted to examine the experiences of participants and effects of the WOW program on self-esteem, resilience, social connectedness, and depressive symptoms. The WOW 8 week surf therapy program was implemented in Bondi, Sydney, with nine participants. The sessions combined the action of surfing with psychoeducational discussions aimed at increasing awareness and understanding of various aspects of mental health.

Quantitative findings provided evidence of positive change in self-esteem, resilience, social connectedness, and depressive symptoms after 8 weeks of surf therapy. Moreover, qualitative findings provided unique insights into participant's experiences, thoughts, and attitudes towards the program allowing for a deeper understanding of patterns found in quantitative results. Themes highlighted the natural affordances of surf therapy including the unique learning opportunities it provides allowing for personal growth among youth. Examining the underlying processes, the program influenced a number of psychosocial variables that have previously been implicated in increasing mental health among adolescents, including facilitating mastery experiences, normalising thoughts and feelings, and strengthening connection with others (Marshall et al., 2019). These results are consistent with similar research and the EDP model.

In line with previous research from various countries (Godfrey et al., 2015; de Matos et al., 2017; Marshall et al., 2019), the current study documented that surf therapy can increase social and emotional competencies among adolescent populations through building confidence, promoting a sense of mastery, and fostering a culture of acceptance and connection. These findings are in agreeance with de Matos et al. (2017) who concluded that surf therapy is beneficial for promoting well-being, emotional regulation, and personal and social skills in vulnerable youth populations, as well as, Godfrey et al. (2015) and Marshall et al. (2019) who reported participant experiences including resilience, self-esteem, friendship, happiness, and a sense of achievement or mastery. Moreover, there are demonstratable alignments between Yalom's therapeutic factors for group psychotherapy (Hauber et al., 2019) and the qualitative findings, including cohesion (i.e., participants were accepting of one another), guidance (i.e., sharing of psychoeducation resources), universality (i.e., the recognition that other participants had similar experiences), and self-understanding (i.e., learning to recognise that participants can exert control over their lives). Therefore, surf therapy seems effective in producing a myriad of benefits on mental health among this population.

When interpreting the findings, three explanations are evident. First, the seeming success of this intervention can be attributed to the unique affordances of the being immersed in water. We postulate that the heightened sensory experience of the ocean enables individuals to be engaged in the present moment creating a sense of respite and allowing for intense focus, enjoyment, and a sense of intrinsic reward (Godfrey et al., 2015). Second, the WOW surf program fosters mastery experiences thus bolstering self-esteem and resilience. That is setting a goal, persisting through challenges, and enjoying one's success increases the belief in ones' ability own to succeed. These mastery experiences provide evidence to suggest that the WOW program is distinctively suited to addressing mental health difficulties in this population. Third, the experiential nature of the program encourages a sense of connection through contact with participants and facilitators promoting the ability to develop positive relationships.

Unlike previous studies, however, the current study was unable to find statistically significant changes in these variables from pre to post-intervention. It is postulated that the small sample sizes in the current study are responsible for the lack of statistical significance. Moreover, the conditions of the natural environment (e.g., water/air temperature) may have contributed to participants' self-reported experiences, as previous research has demonstrated that extreme environments can affect individual mood state (e.g., Lane et al., 2004). Nonetheless, congruent with Godfrey et al. (2015) current findings provided preliminary support for the use of surf therapy as an appropriate and cost-effective mental health care option for adolescents and extended these findings to an Australian context.

Congruent with the EDP (Brymer and Davids, 2013) the current research further established that benefits arise from the reciprocal relationship between individual, task, and environment. The unique affordances of the blue environment combined with the practise of surfing allowed for personal growth and improvements in mental health. This was true even for participants who had previous experience with surfing. It is postulated that the social aspects of the program, such as discussions of personal experiences, contributed to the unique environment and facilitated positive improvements even among participants who regularly engage in surfing outside of the program. These results, in line with the EDP model, suggest that regular consistent exposure to nature may be needed in order to experience the benefits of such environment by maintaining the person-environment relationship.

Consistent with Araujo et al. (2019) the current study is consistent with the notion that EDP provides the most compelling explanation of the added benefits of exercising in a ubiquitous environment. The unique learning environment of the ocean demands holistic involvement of participants while surfing demands cognitive and emotional attention. Further, the affordances of the social interactions provide opportunities to develop relationships and confidence in ones' abilities. Combined these affordances of nature, surfing, and social interaction lead to personal growth through overcoming challenges and developing the necessary knowledge and confidence to do so again in the future.



LIMITATIONS

The current mixed methods study provided preliminary evidence of the efficacy of surf therapy in improving elements of mental health in Australian Youth, however the study was not without limitations which should be acknowledged in interpreting results. The small number of participants in the current study resulted in the failure to detect statistically significant differences on inferential analyses providing limited evidence. The nature of surfing and more generally outdoor sports creates challenges for recruitment and data collection as they are often enjoyed individually or in small groups in inaccessible environments. This is a common affliction associated with studying sports conducted in nature such as adventure and extreme sports (Feletti and Brymer, 2018) and explains the retrospective nature of many studies in this area. Additionally, the use of a single cohort of participants from one region in Australia may have limited the generalisability of the current findings as experiences of surf therapy may differ among youth from other regions. Finally, the daily stressors associated with the global pandemic COVID-19 may have confounded the findings.



IMPLICATIONS AND FUTURE DIRECTIONS

The current study represents a small-scale study which demonstrates the feasibility of surf therapy as an effective intervention for Australian at-risk youth. In line with previous research, preliminary findings from this study indicate that surf therapy may be effective in reducing depressive symptoms and increasing self-esteem, resilience, and social connectedness among adolescents. Moreover, this study uniquely contributes to the current evidence-base by examining these effects in an Australian context thus providing a foundation for future research in this area. Subsequently, taking into considerations the limitations of the current study, future research should endeavour to replicate the current study with a large sample utilising multiple cohorts to increase statistical power and generalisability of findings. Furthermore, future research endeavours may wish to recruit a more homogeneous sample to better determine the impact of the surf therapy program. Where possible, utilising artificial surf/wave pools may also strengthen future research by facilitating greater control of the surfing conditions (i.e., controlling wave height and frequency).



CONCLUSION

The current study was the first to utilise a mixed method approach to examine the impact of surf therapy on at-risk youth in Australia. The findings add to the growing body of literature on surf therapy, by allowing for a unique understanding of participants experiences in the Australian context. In line with the existing literature, results indicated that an 8 week surf therapy program may increase self-esteem, resilience, and social connection, and reduce depressive symptoms among Australian adolescents by facilitating a shared experience in a unique learning environment and fostering personal growth. Congruent with the EDP model (Brymer and Davids, 2013) the unique benefits of surf therapy can be attributed to the individual-environment interaction as surfing allows for the immersion and engagement of the individual mediated by the unique affordances of nature. Moreover, these findings provide preliminary evidence of the efficacy of surf therapy among Australian youth and offer a potential starting point for further research utilising larger more diverse samples.
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Nature is considered to have restorative qualities that can potentially improve psychotherapy success. However, little is known about how clients experience nature during psychotherapy. The research aim of this phenomenological qualitative study was to study how clients experience nature during individual outpatient psychotherapy that took place while walking in nature. More specifically we were interested in clients’ inner world experiences. All participants (N = 12) received treatment through licensed therapists for a DSM-5 classified disorder. Semi-structured interviews were conducted. To uncover true lived experiences during these interviews, participants were asked to close their eyes and envision themselves during a psychotherapy session in nature. The verbatim transcripts were coded by means of inductive thematic analysis and the results were member checked. Results showed that nature brings clients closer to their inner worlds. How nature brings this about is unfolded in a conceptual model of lived experience. We argue that psychotherapy can be enriched by considering nature as a supportive environment because bringing clients closer to their inner worlds is of essential value in facilitating successful treatment interventions.
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INTRODUCTION

“All social interaction is affected by the physical container in which it occurs”

Bennett and Bennett, 1970

Imagine you have an appointment with a therapist, like a psychologist or a psychiatrist. Where do you envision that you will have this appointment? Most of us visualize a room with chairs or even a sofa, with maybe a small table and a box of tissues. We automatically think of an indoor setting. How come we don’t consider having the session outdoors? The vast majority of psychotherapy treatments take place in an indoor setting (Jordan and Marshall, 2010). However, nature is considered to have restorative qualities that can potentially improve therapy success (Revell and McCloud, 2017; Cooley et al., 2020). An increasing number of initiatives are thus being developed that move psychotherapy into nature (Cooley et al., 2020). For example, people with stress related mental health disorders receive treatment in a rehabilitation garden (Adevi et al., 2018), adolescents with behavioral problems are taken on wilderness therapy camps (Fernee et al., 2019), and person-centered therapy or cognitive behavioral therapy is provided while strolling through local parks resulting in “Walk and Talk” therapy in nature (Revell and McCloud, 2017). The present paper focusses on the latter. The research aim of the present paper is to study how clients experience nature during individual outpatient psychotherapy that takes place while walking in nature. More specifically, we are interested in clients’ inner world experiences.

Psychotherapy is defined by the American Psychological Association (2012) as: “the informed and intentional application of clinical methods and interpersonal stances derived from established psychological principles for the purpose of assisting people to modify their behaviors, cognitions, emotions, and/or other personal characteristics in directions that the participants deem desirable.” Individual outpatient talk therapy is the most common way of providing evidence-based psychotherapy by licensed therapists in the western world (American Psychological Association, 2016). An equivalent for this treatment in a natural setting is: “talking therapy in natural outdoor spaces” (Cooley et al., 2020). For the present study we specified this description further by referring to individual outpatient psychotherapy while walking in nature. Even though walking is known to have restorative effects regardless of the environment (Gerber and Pühse, 2009), nature is the specific setting of interest for the present paper; because walking in nature settings is considered to have additional restorative effects compared to walking in built settings (Kondo et al., 2018; Olafsdottir et al., 2018; Twohig-Bennett and Jones, 2018). Psychotherapy in the present study is thus described as a licensed therapist and a client having their psychotherapy session while walking together outside in natural outdoor spaces. Nature can either be used in a passive manner as the décor of the session or in an active manner, as a resource for treatment interventions (Cooley et al., 2020).

Revell and McCloud (2017) already conducted a qualitative phenomenological study about therapy while walking in nature by interviewing counselors/psychotherapists instead of clients themselves and analyzing their reported observations about client experiences. The counselors/psychotherapists reported a more collaborative therapeutic relationship in nature compared to sessions indoors. Moreover, in the counselors/psychotherapists’ experience, the natural environment together with walking brings clients more in contact with their body and inner experiences. Also, in the counselors/psychotherapists’ experiences, clients have more opportunities to “express and act on their preferences and choices” in nature. For example, clients can choose a direction for the walk according to their preference. These results, however, raise the question what clients themselves experience during psychotherapy while walking in nature, because even though therapists are trained to speculate about certain intrapsychic processes, the clinicians judgment has been found to insufficiently grasp a client’s perspective and experience (Garb, 1998; Miller et al., 2015).

Dybvik et al. (2018) studied the experiences of 12 clients regarding how individuals understand the significance of nature in relation to their mental health and treatment. All participants received inpatient group therapy in a natural setting. Results of this qualitative study showed that nature fosters a closer connection to clients inner experiences, the obstacles they face, and existential meanings (Dybvik et al., 2018). Clients also reported that nature facilitates metaphors to life and human experience that can enhance the therapy process. This study already gives some insights into how clients experience nature, but focusses on clients who participated in inpatient group therapy. As outpatient individual treatment is the most common way of providing evidence-based psychotherapy by licensed therapists in the western world it is of relevance to investigate whether similar results can be found in outpatient individual treatment.

Sonntag-Öström et al. (2015) studied the experiences of 19 clients in a forest rehabilitation program. Participants were asked to regularly walk in the forest by themselves, not with a therapist. Results showed that the forest was a favorite place to rest, that it was experienced as restorative, and that the natural surroundings facilitated reflection. However, these clients went to the forest alone without a therapist, which was overwhelming for them sometimes. In their discussion the authors recommend that talks with a therapist should be added during the walks for the forest rehabilitation program, which would result in psychotherapy while walking in nature.

These exemplary studies about nature during psychotherapy (Revell and McCloud, 2017; Dybvik et al., 2018), or during rehabilitation (Sahlin et al., 2012; Sonntag-Öström et al., 2015; Poulsen et al., 2016), together with other phenomenological work on nature experiences in general (Snell and Simmonds, 2013; Naor and Mayseless, 2020; Schweitzer et al., 2021) suggest that nature can have an impact on clients’ inner world experiences. More specifically, previous work suggests that nature might facilitate coming closer to inner world experiences. Such findings have potential value for psychotherapy. Psychotherapists aim to assist their clients to modify their behaviors, cognitions, emotions and/or personal characteristics in directions that clients deem desirable. But to be able to assist their clients herein, accessibility to lived inner world experiences is required (Lang and Bradley, 2010; Thoma and McKay, 2014; Ji et al., 2016). To exemplify, when a client is convinced of her worthlessness, merely stating she is not, will not change her belief. Her therapist will want to organize a treatment intervention that will result in her experiencing that she has value. Such an experience is usually best gained when someone feels connected to their inner world, as is described in treatment interventions for numerous evidence-based treatments (Lang and Bradley, 2010; Thoma and McKay, 2014; Ji et al., 2016). If nature can be a supportive environment to foster such a connection to people’s inner worlds, it has value for psychotherapy.

The research aim of this qualitative study was to study inner world experiences regarding nature, in clients who received individual outpatient psychotherapy while walking in nature, since, to our knowledge, this has not been studied so far. Clarity and depth regarding the human-nature relationship during psychotherapy in nature might help the field of (clinical) environmental psychology by furthering our understanding of underlying psychological processes (Joye and Van den Berg, 2011; Richardson, 2019; Egner et al., 2020). Moreover, studying clients’ inner world experiences regarding nature during psychotherapy has clinical relevance, because it might help to give words to what the value of nature is and contribute to incorporating nature as a supportive environment for psychotherapy (Cooley et al., 2020).



MATERIALS AND METHODS


Researcher Backgrounds

In line with the consolidated criteria for reporting qualitative research (COREQ; Tong et al., 2007), this section describes the researcher backgrounds and their involvement in different stages of the study process.

The lead researcher (DM) is a junior researcher (MSc) and a psychologist. She is currently working on her dissertation concerning nature and mental health. She also works as a psychologist for an outpatient department of a large mental health care facility, where psychotherapy sessions are predominantly provided indoors. DM has been involved in the present research regarding conceptualization, methodology, data collection, data analysis, and writing - original draft preparation.

NV is a senior researcher (PhD) in Nursing Science. She has ample experience in qualitative research. NV has been involved in the present research regarding methodology, data analysis, supervision, and writing – review and editing.

KD is a senior researcher (PhD) in Environmental Psychology. KD has been involved in the present research regarding conceptualization, supervision, and writing – review and editing.

LK is a professor in Clinical Neuropsychology. LK has been involved in the present research regarding supervision and writing – review and editing.

JM is a senior researcher (PhD) in Environmental Psychology. She has ample experience in investigating the association between green space and (mental) health. She recently co-edited a book titled ‘Green mental health.’ A Dutch book aimed to start a movement in which nature is used more broadly for prevention and treatment of mental health problems. JM has been involved in the present research regarding conceptualization, supervision, and writing – review and editing.



Phenomenological Qualitative Design

A qualitative research design and phenomenology in particular was chosen because it focusses on providing a deep understanding of the lived experience of a phenomenon, in the present study being psychotherapy while walking in nature. The phenomenological research process consists of five mutually interactive and cumulative processes according to Finlay (2013, 2014): “(a) embracing the phenomenological attitude, (b) entering the lifeworld (through descriptions of experiences), (c) dwelling with horizons of implicit meanings, (d) explicating the phenomenon holistically, and (e) integrating frames of reference.”

The present study has followed these processes, meaning that:

(a) The researchers have reflected upon their own beliefs about the phenomenon intellectually as well as personally, which is known as bracketing. Bracketing is used to mitigate researcher bias due to unacknowledged preconceptions by stimulating researcher to uncover their own beliefs about a topic (Finlay, 2013, 2014; Dörfler and Stierand, 2020). Throughout the research process the researchers of this manuscript were encouraged to disclose their beliefs, both in writing before commencement of the study as well as verbally during the research group meetings by means of reflective conversations. (b) The researcher aimed to foster a rich description of participants’ experiences by using an imagery technique during which participants were asked to close their eyes and envision themselves during a psychotherapy session in nature. Questions like: “what do you see, what do you hear around you, what are you talking about, what do you feel in your body?” were asked to increase vividness and facilitate in-depth thick description of the lived experience. The aim of his imagery technique was to grasp the true lived experiences as much as possible and to not merely invite clients to answer the questions intellectually, but to resonate empathically.(c) Coding was performed by DM and NV. Consensus in the coding was reached after meticulously comparing codes from five randomly chosen interviews. Differences in interpretations were discussed until consensus was reached during coding and during discussion in the research group regarding the interpretations of the findings.

When analyzing the transcripts of the interviews, DM and NV, were open to the implicit meanings of what participants describe. Instead of approaching analysis as a merely intellectual process, the researchers aimed to truly imagine themselves in a participants’ experience to understand the essence of it. (d) When writing down the results of this phenomenological study, the researchers have used language in a manner that stayed close to the words used by the participants. Scientific rigor was facilitated by describing the step by step process of employing phenomenology as a method. To enhance transparency, direct verbatim quotes from participants as well as the researchers’ interpretations of the meaning of the phenomenon as a whole are included in the present manuscript. (e) When writing down the results, the researchers have not turned to the literature in clinical and/or environmental psychology to explain or interpret the phenomenon during the period of interviewing and analyzing. What the implications of results are for the overall research field of clinical environmental psychology is discussed in the discussion section of the present manuscript.



Participants

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



Procedure

Once a client was interested in participating, they were contacted by DM to discuss the information sheet, whereafter they signed for informed consent. The study was approved by the Research Ethics Committee (VCWE-2020-201). The semi-structured interviews were conducted in Dutch following a pre-developed topic list while maintaining room for elaboration, please see Table 1. The underlined questions were the central questions which gave most insight into the inner world experiences of clients. Participants were interviewed once by means of videoconferencing software. The interviews were audio-recorded, transcribed verbatim and anonymized. This procedure of data collection was first pilot tested with two acquaintances of DM. The interviews were focused on the embodied experience of a session of psychotherapy while walking in nature. To exemplify, when clients were asked during the interview to imagine themselves in a therapy session while walking alongside their therapist in nature again, they started to describe what they were seeing in their minds eye. This enabled the researcher to ask what role nature played in that experience; if nature was experienced to play a role and what impact that had; and what that meant for them as a person. The interviews took 45 min to 1 h. Transcripts of the interviews were member checked, which means that the participants were sent a summary of the results and were asked to what extent they recognized their own experience in the way the results were described.


TABLE 1. Topic list.

[image: Table 1]

Data was collected until saturation was reached, which means that interviews from new participants were collected, transcribed verbatim and analyzed until the new interviews did not substantially reveal new information (i.e., new themes) for the description of the lived experience of the phenomenon. At this moment, two more interviews were collected and analyzed, to make sure data saturation was indeed complete.

For the purpose of publication in an international scientific journal the quotes and figures were translated into English for which a professional English speaker was involved.



Data Analysis

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




RESULTS


Description of Participants

Of the twelve clients that participated in this study, eleven were referred by their therapists. One clients signed up themselves. Ten participants reported a connectedness to nature before commencement of psychotherapy while walking in nature. Two participants reported to not have experienced such a connectedness beforehand at all. Two participants reported being wary of starting sessions outside in nature, five were rather neutral beforehand and five were excited to go outdoors. In half of the treatments, the therapists took the initiative to take the therapy outside into nature; in the other half, the initiative was taken by the clients themselves. Ten participants had had previous experience with indoor psychotherapy; two participants were only familiar with nature therapy. Regarding how their therapists integrated nature in the therapy sessions, five participants reported an active use of nature or natural elements. A therapist, for example, asked a client what they saw around them and if they recognized something. However, most participants reported that therapists used nature in a passive manner, as the décor of the session. The forest was most frequently reported as the nature setting for the sessions, but dunes/beach and heathland were also mentioned. Finally, most participants had already completed treatment at the time of interview, but there were also four participants who were still in treatment. To check whether participants recognized themselves in the results a summary of the results was member checked. It had a high response rate with 11 out of 12 participants. Nearly all participants stated that they recognized themselves in the essence of the description and inconsistencies were discussed within the research team.



Clients’ Inner Worlds Experiences Regarding Nature

The research aim of the present paper was to study clients’ inner worlds experiences regarding nature, during psychotherapy. Inductive thematic coding revealed that experiencing the natural outside world brought clients closer to their inner worlds. We developed a conceptual model with four levels as to how nature seems to bring this about. Nearly all participants regarded nature as “nature just is” (level 1). This outside world observation had an impact on clients’ inner worlds (level 2), which amongst other things brought them closer to their emotions, for some to their essence (level 3). Deep inside, this seemed to elicit a feeling of “I am able to be me” (level 4). Please see Figure 1 for a schematic representation of this conceptual model. The four levels will be described in detail in the next four subsections.
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FIGURE 1. Conceptual model of experiences regarding nature during psychotherapy.



Level One: “What Role Does Nature Play in This Experience?”

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



Level Two: What Does ‘Nature Just Is’ do With You?

The five elements of “nature just is” are observations from the outside world, of what nature encompasses. Such an observation of the outside natural world had an impact on participants’ inner worlds, which constitutes the second level in the “nature just is” to “I am able to be me” experience. There was no “one on one” relationship between a particular element and a specific impact that was mentioned; several different connections were made by the participants between certain observations and the impact it had on them. A realization that “nature just is” had the following impact: (1) Puts things in perspective: most participants reported that the presence of nature puts things in perspective. For example, seeing the open space in nature or the realization of how nature is neutral provided them with some distance from their own problems. Their problems then felt smaller but not in such a way that they were trivialized or downplayed. Quote from participant 1: “There’s no need to do anything, everything is gentle, and comes and goes… Hm, everything just does what it does. That tree’s just standing there happily. And that bird’s just watching a bit, there’s a few birds sitting on the ground. Yeah, they don’t worry about anything.” (2) Soothes: several participants experienced a sense of comfort coming from nature. For example, that nature does not judge could make nature feel like a caring and reassuring presence. Quote from participant 7: “So you can lose someone, you can actually lose someone, but you’ll never lose nature. Never. So that’s really comforting for me.” (3) Liberates: several participants experienced how “nature just is” had a liberating impact. For example, witnessing the vastness of nature and feeling that there is so much open space could result in a liberating impact; just as experiencing no judgment from nature. Quote from participant 4: “but the moment when you walk away afterward and when you really think, like, I’ve left it behind… and yeah, that’s a liberating feeling… in the sense that I’ve left my bit of sorrow, as it were, or mourning, or whatever you want to call it, that I’ve given it to nature… and that I really feel like the things that I wanted to forgive, that I’ve been able to… yeah, say it to that group of trees. And that they’ve listened to me and still they haven’t judged me, and that it was just the way it was.” (4) Relieves: several participants mentioned that nature had a relieving impact, such as how nature is always changing can give hope that the worst is over; and that better times are ahead. Quote from participant 2: “despite that I am now in that marshy swamp, where it is half drigh, half wet, half nothing, there will also be for me, there will come a time again that it is beautiful and that the sun will shine also for me. Researcher: and what does that than do with you, when you stand there like that and that realization comes to you? Participant 2: it gave me hope. Hope and relief, I think. And a sense of perspective, because this period will also pass; and perhaps also a bit of acceptance, like, yeah, that’s just how life is. One period goes and another comes. [Short pause] And even from a difficult time, something… new can spr-, yeah, sprout, I can’t think of another, another word at the moment. To me it means that there’s hope.”



Level Three: What Does That Mean for You?

At the third level in the “nature just is” to “I am able to be me” experience, participants reported what it meant for them that “nature just is” puts things in perspective, soothes, liberates or relieves. Again, there was no “one on one” relationship between particular elements; several different connections were made by the participants between what “nature just is” did with them and what it meant for them. Regarding what it meant for them, participants described the following: (1) coming close to my emotions and essence: nearly all participants reported that it connected them to their own emotions and to what it means to be themselves or who they have become. Quote from participant 6: “And at some point my therapist will point to a bud which hasn’t come out yet, or has just come out. It’s a nice symbol in the thorn bushes… that in spite of all the prickliness, there’s still something beautiful in them… it makes me sad, but at the same time it makes me proud too. A sort of victory feeling; the bush isn’t as prickly as it seemed at first.” (2) Inner peace in body and mind: nearly all participants reported that what “nature just is” did with them resulted in a sense of relaxation of their bodies and a sense of calmness or peacefulness in their mind. Quote from participant 10: “…a sort of endless falling of molecules, but none of those molecules care that they’re constantly moving, like, just bouncing around. Erm, yeah, which actually gave me a really calm feeling, it just happened. And it did matter.” Some participants also reported that the critical meta-thinking about their own thoughts, feelings, and behavior was reduced, and hence they were more present in the moment. (3) Feeling less like a patient: several participants reported that as a result of what “nature just is” did with them, they felt less stigmatized; they felt less like a patient, because of the neutral setting and the absence of information that lets someone know that they are a ill (like a DSM-5 book). Quote from participant 11: “That feeling of equality, that more equal feeling, like, when you’re walking in neutral surroundings, and they’re not just neutral in terms of location, because, you know, it’s not her forest, it’s not my forest, but it’s also neutral in its whole atmosphere, that’s really, erm, the difference from, from sitting indoors.” (4) Part of something greater than oneself: several participants reported feeling a deeper connection with life and the world as a whole, as a result of the impact of “nature just is.” Instead of feeling lonesome, they felt connected with something greater than themselves. Quote from participant 5: “Closer to my own origin, to the origin of, of humanity, millions of years ago. Of course, back then the earth was full of strange creatures but, yeah, I don’t know, it’s a, yeah, it’s a really nice feeling.”



Level Four: “I am Able to Be me”

Deep inside, it meant something for them as individuals to experience the feelings of: coming closer to their emotions and essence, feeling inner peace in body and mind, feeling less like a patient, and feeling part of something greater than oneself. What this meant for them as individuals can be grasped in the profound feeling of “I am able to be me.” Quote from participant 6: “The open landscape gives me a feeling of freedom… that there’s so much space. Uh-hum, you also notice that my steps get lighter, I stand up straighter and with more self-assurance, but I’m also more relaxed.” Researcher: “And what does it mean for you as a person to experience and feel that freedom?” Participant 6: “It’s really important to me. It makes me feel alive, that I’m able to be me.”




Walking Alongside the Professional in an Outdoor Setting

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



Experienced Added Value of Psychotherapy in Nature

In addition to the research aim participants were also asked about their experiences and speculations regarding psychotherapy in nature compared to their experiences with indoor psychotherapy. Ten out of twelve participants had previous experience with indoor psychotherapy. Another additional finding is that nearly all participants felt that therapy indoors was or would have been effective for them as well. However, in their experience, psychotherapy while walking in nature had added value in the sense that it made intense emotions more manageable, or that it brought them to the essence quicker, and/or that the effect of therapy was easier to generalize to daily life because the positive effects of the sessions were to some extent associated with nature (locations) and therefore more vivid. Also part of this generalizability was being able to go to the nature locations in daily life by themselves, even when therapy is finished. Quote from participant 7: “The fact that it’s in nature makes it feels like it’s mine. I can make it my own more; afterward, if I’m out again somewhere else, I’ve learnt to be myself, to feel. Otherwise I tend to shut myself off more after indoor sessions with my therapist. I think I can connect [the sessions in nature] to my everyday life more easily.”

In some cases, there were circumstances in which psychotherapy while walking in nature was not perceived as an added value. For example, encountering passers-by’s was sometimes mentioned as potentially interfering. However, participants described that when actually encountering passer-by’s, they just walked by or engaged in a simple greeting, which was not experienced as interfering. Some participants did report that when feeling emotional they would rather not encounter someone, however, no instances were reported where such an interfering encounter actually occurred. The selection of the specific natural setting for the sessions was mentioned to be important with this regard. For some participants overwhelming emotions, like those experienced during trauma treatment were a reason to prefer a session behind closed doors.




DISCUSSION

The present qualitative research aimed to study how clients experience nature during individual outpatient psychotherapy that took place while walking in nature. More specifically we were interested in clients’ inner world experiences. Results showed that nature brought clients closer to their inner worlds. How nature brings this about was described in a conceptual model with four levels; from observations in the outside natural world to inner world experiences. Participants observed that “nature just is” (level 1) and that such a realization puts things in perspective, soothes, liberates or relieves (level 2), which on a deeper inner world level resulted in the experience of the following (level 3): it brought them close to their own emotions, for some even to their essence; made them feel lees like a patient; made them feel inner peace in body and mind; and made them feel part of something greater than themselves. What these experiences most profoundly meant for them as individuals was: “I am able to be me” (level 4). In addition, it seems that walking alongside the therapist and the natural environment both brought clients closer to their inner worlds. It might be that it is this combination that results in the experienced added value of psychotherapy while walking in nature.

The results of the present study add to previous research. Clients themselves reported how nature brought them in closer connection to their body, mind, and emotions. These findings are in line with the work of Revell and McCloud (2017) who reported that in the therapists’ experiences, therapy while walking in nature brought clients in contact with their body and inner experiences. The clients’ experiences of inner peace in body and mind in the present study relate to the experience of rest and restoration reported by Sonntag-Öström et al. (2015). The present study adds to the study of Sonntag-Öström et al. (2015) that walking with a therapist instead of alone is more representative of mainstream outpatient individual psychotherapy. The conceptual model presented in the present study of how nature fosters a closer connection to clients’ inner worlds during outpatient individual psychotherapy can be considered as a deeper understanding of the results found by Dybvik et al. (2018), because it illustrates how nature brought their clients of inpatient group therapy close to their inner experiences and existential meanings. Those clients also reported that nature facilitates metaphors to life and human experience that enhance therapy success, which was confirmed in the present study regarding how the observations of “nature just is” impacted inner world processes (Dybvik et al., 2018). Nature thus seems to foster reflection, as is also mentioned by Sonntag-Öström et al. (2015).

This study had strengths and limitations. The sample size of the present study was relatively small with 12 participants. However, data was collected until data saturation (i.e., new interviews did not reveal new themes) was reached which indicates that the results reflect the true experiences of the participants. A mental imagery technique was used to facilitate description of lived experience. To foster methodological quality and mitigate researcher bias the following measures were taken: first, bracketing was used before commencement of data collection and during the thematic inductive analysis (Hadi and Closs, 2016). Second, coding was done by two authors, of which the second author coded five interviews by random sampling of which transcripts to code. Another author also read all the transcripts to have a sense of all the data as a preparation for discussion of the interpretation of the results. The other members of the research group monitored this coding process in discussions during the research group meetings. Finally, a summary of the results was member checked with a high response rate of 11 out of 12 participants. Nearly all participants stated that they recognized themselves in essence of the description and inconsistencies were discussed within the research team.

It should be noted that all but one of the participants were recruited through their therapists. Maybe the therapists only asked clients to participate who did not have a bad nature therapy experience. If this is the case, it might have led to a somewhat overly optimistic result. However, during the interviews and member checks, participants were actively encouraged to disclose any experience regarding nature. The way the questions were asked during the interviews also enabled open answers. Two participants explicitly reported not to feel a connectedness with nature before commencement of the therapy. Thus, during the interviews participants were given ample opportunity to describe negative experiences if they had any. Nevertheless, in order to conclusively make statements about the phenomenon of psychotherapy while walking in nature, future research could explicitly include clients that had a not so positive experience or even clients that dropped out of the therapy. The present study is the first to really unfold in a conceptual model the way observations of the natural outside world impact clients’ inner worlds. Such a conceptual model of how nature is experienced could not have been discovered with a quantitative research design. The qualitative phenomenological design uniquely enabled the study of true lived inner world experiences.


Theoretical Considerations

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



Clinical Implications

A closer connection to inner world experiences has value for the practice of psychotherapy. Psychotherapists aim to assist their clients to modify the behaviors, cognitions, emotions and/or personal characteristics that they are suffering from. But to be able to assist their clients herein, accessibility to lived inner world experiences is required (Lang and Bradley, 2010; Thoma and McKay, 2014; Ji et al., 2016). A corrective positive experience is usually best gained when someone feels connected to his inner world, as is described in treatment interventions for numerous evidence based treatments (Lang and Bradley, 2010; Thoma and McKay, 2014; Ji et al., 2016). The present study also revealed that several factors about psychotherapy while walking in nature are being experienced as adding value to treatment when compared to experiences of indoor therapy. That intense emotions are experienced as more manageable in nature and that clients experience that they come to the essence quicker during psychotherapy in nature has value, because it implies that clients are less inhibited by overwhelming emotions while also being able to discuss the topics that are most essential to them. It is plausible that such processes result in a more meaningful change during treatment or in shorter treatment durations. The reported experiences that therapy was easier to generalize to daily life also has substantial value, because it might mean that clients can manage an increase in symptoms later in life effectively without having to seek out a therapist again. The conceptual model described in the present work and the experienced added value of psychotherapy while walking outside in nature have value for clinical research, because they can serve as an inspiration for measures to be used in future intervention studies.

Taken together with the broader line of research about the value of nature in psychotherapy, the present study provides an argument to implement nature in psychotherapy on a larger and more mainstream psychotherapy scale. A mainstream treatment indication method for psychotherapy that already considers more than the symptoms someone is suffering from and the therapeutic techniques that can be used to treat these symptoms is the behavioral therapeutic process of Korrelboom and ten Broeke (2014). This process considers the therapeutic context and someone’s social environment during the indication phase (and also during the treatment and evaluation phase; Korrelboom and ten Broeke, 2014). The therapeutic context covers not only the therapeutic alliance, but also the therapeutic setting (i.e., an inpatient or outpatient setting; individual contacts or group therapy). We argue that this method for treatment indication can be enriched by considering the physical environment, and more specifically nature, as part of the therapeutic context. Because like any social interaction, psychotherapy seems to be affected by the physical container in which it occurs (Bronfenbrenner, 1999; Kim et al., 2009; Jordan and Marshall, 2010).

There are some hurdles to consider, however, when considering integrating nature as a setting for psychotherapy. Cooley et al. (2020) for instance, mention implementation restrictions due to practical, therapeutic, and organizational hurdles, like workload that restricts psychologists to travel for their appointments, finding the appropriate surroundings and confidentiality issues that can occur when running into someone familiar when walking outside with your therapist (Cooley et al., 2020). These hurdles require attention from both the therapists themselves as well as from managers of larger mental health care facilities and policy makers to enable the dissemination of nature as a supportive environment for psychotherapy.




CONCLUSION

The present study indicates that the natural world brings clients closer to their inner worlds. It is the first study to really unfold how nature brings this about in a conceptual model. Together with the broader line of research about the value of nature in psychotherapy, the present work underlines the importance to seriously consider nature as a supportive therapeutic environment in the indication process for mainstream psychotherapy, because evoking inner world experiences is of pivotal value in numerous evidence based treatments (Lang and Bradley, 2010; Thoma and McKay, 2014; Ji et al., 2016).
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The current study evaluated the degree to which nature-based physical activity (NPA) influenced two distinct types of psychological wellbeing: hedonic wellbeing and eudaimonic wellbeing. The type of motivation an individual experiences for physical activity, and the extent to which individuals have a sense of relatedness with nature, have been shown to influence the specific type of psychological wellbeing that is experienced as a result of NPA. However, the role of these two variables in the relationship between NPA and psychological wellbeing has not been examined. Thus, this study assessed the potential mediating influence of (1) motivational quality and (2) nature relatedness on the relationships between NPA and hedonic and eudaimonic wellbeing, respectively. Participants (N = 262) completed an online survey assessing hedonic and eudaimonic wellbeing, NPA, intrinsic motivation, autonomous extrinsic motivation, and nature relatedness. Data were analysed using Partial Least Squares Structural Equation Modelling. Results showed that motivational quality and nature relatedness both fully mediated the relationships between NPA and hedonic and eudaimonic wellbeing. Specifically, intrinsic motivation positively mediated the relationship between NPA and hedonic wellbeing. Autonomous extrinsic motivation and nature relatedness positively mediated the relationship between NPA and eudaimonic wellbeing. These findings suggest that the associations between NPA and eudaimonic wellbeing and hedonic wellbeing, respectively, are driven by different mechanisms relating to an individual’s (1) underlying motivation and (2) sense of connection to nature. These findings suggest that promoting distinct types of wellbeing (hedonic vs. eudaimonic) through NPA requires distinct approaches. Emphasising enjoyment, pleasure, and positive kinaesthetic experiences within NPA may be more conducive to hedonic wellbeing, while highlighting opportunities for connecting with nature or experiencing valued outcomes of NPA may be more conducive to eudaimonic wellbeing.

Keywords: physical activity, motivation, nature relatedness, psychological wellbeing, eudaimonic wellbeing, hedonic wellbeing


INTRODUCTION

Spending time in natural environments has long been associated with therapeutic value, including both green spaces (e.g., forest, bush; Dadvand and Nieuwenhuijsen, 2019) and blue spaces (e.g., oceans, rivers, lakes; White et al., 2020). It has been suggested that one way by which natural environments have salutogenic health effects is by providing a platform for physical activity (van den Berg et al., 2018). Considering the well-documented health benefits of physical activity in and of itself, logically we would expect that being physically active in natural environments (nature-based physical activity; NPA) would confer additonal health benefits. As such, NPAs such as trail running, surfing, and hiking, have been researched as routes to enhanced health and in particular, enhanced mental health (e.g., Matos et al., 2017; Thomsen et al., 2018). However, while the mental health benefits of NPAs are well-documented (Thompson Coon et al., 2011; Lawton et al., 2017), understanding of the mechanisms underlying the relationship between NPA and mental health is still in its infancy.

Mental health can be been described as lying on a continuum, ranging from mental illness (e.g., depression, anxiety) to high levels of psychological wellbeing (Keyes, 2002). While NPA has been discussed as a way of managing, treating, and preventing mental illness (Maier and Jette, 2016), researchers have also called for a focus on its capacity to enhance psychological wellbeing (Seligman and Csikszentmihalyi, 2000; Jeste et al., 2015; Zhang and Chen, 2019) and to examine the mechanisms through which physical activity creates its mental health effects (Lubans et al., 2016). While psychological wellbeing is characterised by both hedonic and eudaimonic wellbeing (Diener, 1984), research has not established their respective relationships with NPA, nor the potential socio-psychological pathways that may explain these relationships.

Hedonic wellbeing (HWB) relates to the subjective experiences of pleasure and enjoyment. Hedonic wellbeing is characterised by high levels of positive affect and low levels of discomfort, and is often equated with happiness (Diener, 1984; Kahneman, 1999; McDowell, 2010). On the other hand, eudaimonic wellbeing (EWB) – coming from the word “daimon”, or “true self” – is characterised by experiences of meaning, purpose, flourishing, self-discovery, and reaching one’s potential (Waterman, 1993; Deci and Ryan, 2008; Huta and Ryan, 2010; Waterman et al., 2010).

While HWB and EWB are highly interrelated and likely influence one another (e.g., Fredrickson, 2004), they are associated with different motivation for physical activity and physical activity experiences (Pritchard et al., 2020). EWB stems from activities that an individual finds personally meaningful or promote growth, which can often be challenging and not inherently pleasurable (Waterman, 1993). Thus, an individual may actively choose to forgo pleasurable experiences (i.e., HWB) in order to experience EWB. This proposition is supported by evidence suggesting that increases in EWB can be accompanied by reduced HWB (Ryan and Deci, 2001; McMahan and Estes, 2011). Although there is limited research with regards to the respective benefits of HWB and EWB, these two types of wellbeing have been suggested to have distinct long-term health consequences. For example, EWB has been associated with reduced psychological distress and morbidity, and has been shown to be a buffer to disadvantages that are usually associated with poorer physical health, such as lower education levels (Henderson et al., 2013; Ryff, 2017). In contrast, Henderson et al. (2013) showed that HWB is associated with increased positive affect, vitality, and life satisfaction, and that hedonic-oriented (i.e., pleasure-seeking) behaviours are associated with reductions in negative affect, depression, and stress. EWB stemming from meaningful experiences has been shown to have longer lasting outcomes as compared to HWB coming from hedonic or pleasurable experiences (Huta and Ryan, 2010). Thus, although both HWB and EWB are associated with overall psychological wellbeing and mental health benefits, they each offer distinct benefits. Experiencing and integrating both types of wellbeing contribute to what psychologists have termed “flourishing” to describe a state of positive mental health (Henderson and Knight, 2012), which itself is associated with less impairment, less societal burden, decreased disability, decreased rates of physical illness and healthcare utilisation, and increased psychosocial functioning (Keyes and Annas, 2009).

Being physically active in natural environments such as green or blue spaces has been associated with increases in both HWB and EWB. For example, walking in green spaces been shown to result in enhanced mood and vitality, key markers of HWB, as compared to walking in urban environments (e.g., Hartig et al., 2003). Passmore and Howell (2014) also demonstrated that a 2-week NPA intervention resulted in increased EWB and HWB, and in a series of survey studies, Wolsko et al. (2019) found that NPA was associated with both EWB and HWB. However, other studies have found no significant difference between NPA and non-NPA with regards to EWB (e.g., Lawton et al., 2017) or HWB (e.g., Jenkins et al., 2021), respectively. While these mixed findings could be a result of different populations being sampled or different measurement tools (as suggested by Pritchard et al., 2020), it is also possible that intervening socio-psychological factors may influence the relationships between NPA and HWB and EWB, respectively. Two potential variables that may mediate these relationships during NPA are: (1) motivational quality, specifically the extent to which motivation for physical activity aligns with HWB or EWB outcomes; and (2) the extent to which an individual experiences a connection to nature.

The concept of motivational quality reflects the notion that there may be a variety of reasons underlying a given behaviour, which are located along a continuum of self-determination (Deci and Ryan, 2002). Within the framework of Self-Determination Theory, motivational quality is described as being either controlled or autonomous (Ryan and Deci, 2017). Controlled motivation originates either from externalised sources resulting in behaviours undertaken out of obligation due to external rewards or punishments, or internalised sources where behaviours are undertaken due to self-imposed pressure (e.g., according to societal norms concerning body image). In contrast, autonomous motivation is characterised by a sense of volition, choice, and self-endorsement when engaging in an activity (Deci and Ryan, 2002) and has been associated with positive psychological wellbeing on the basis of being aligned with one’s authentic self (Ryan and Deci, 2017). Autonomous motivation can be further divided into intrinsic or extrinsic forms. Intrinsic motivation refers to undertaking an activity for its own sake out of enjoyment or pleasure, thus making the activity inherently rewarding. Autonomous extrinsic motivation refers to behaviours that are undertaken because they align with an individual’s sense of self which (known as integrated regulation) or because of the valued outcomes that are achieved (known as identified regulation) (Ryan and Deci, 2017). An example of integrated regulation is an individual regularly running because they identify themselves as being a “runner,” while someone experiencing identified regulation may be active because they value being healthy or it gives them an opportunity to spend valued time with family.

While it is suggested that all types of autonomous motivation are associated with psychological wellbeing in general (Ryan and Deci, 2001), we expected to find specific relationships between intrinsic motivation and HWB, and autonomous extrinsic motivation and EWB, due to their respective conceptual alignments. For example, the defining characteristics of intrinsic motivation - feelings of pleasure and enjoyment - directly align with HWB. Meanwhile, undertaking an activity because it has outcomes that are personally meaningful (i.e., autonomous extrinsic motivation) is aligned with EWB. Thus, in the context of NPA, we might expect that if an individual’s NPA drives their autonomous extrinsic motivation, this may result in EWB. On the other hand if, they are intrinsically motivated, then HWB might be an expected outcome.

While intrinsic motivation and autonomous extrinsic motivation often co-occur in an individual’s motivational profile, this is not always the case (Lindwall et al., 2017). Living a life that is aligned with one’s values is not always synonymous with undertaking pleasure and enjoyment-oriented behaviours. Indeed, undertaking behaviours that we value can sometimes be a source of discomfort and have the potential to lead to reduced HWB (Hayes et al., 2011). This notion of motivational quality resulting in distinctive psychological outcomes in the context of NPA has been signalled in previous research. For example, in a cross-sectional study, Jenkins et al. (2021) showed that intrinsic motivation mediated the relationship between NPA and HWB, but autonomous extrinsic motivation did not (EWB was not measured in Jenkins et al.’s study). Thus the question remains as to whether autonomous extrinsic motivation contributes to the EWB outcomes of NPA.

The extent to which we connect or relate to our natural environments may also influence psychological wellbeing outcomes. Nature relatedness is defined as “the subjective sense of connection people have with the natural environment” (Nisbet and Zelenski, 2014, p.184). Nature relatedness is often used interchangeably with the term “nature connectedness,” which is defined as “an individual’s subjective sense of their relationship with the natural world” (Pritchard et al., 2020, p.1145). As these two terms are conceptually analogous, we use the term nature relatedness in the current study.

Our sense of relatedness with nature and how this influences our psychological wellbeing has been described in various ways, including through biophilic (Ulrich, 1993) and self-identification (Schultz and Tabanico, 2007) perspectives. Biophilic accounts highlight that for much of our evolutionary history, we have spent considerable time within nature and thus have a strong affiliation, connection, or love (“philia”) for nature (Ulrich, 1993). Consequently, spending time in nature is, or at least can be, inherently enjoyable and is associated with considerable health benefits (Seymour, 2016). In the self-identification approach, an individual may see nature as a strong part of their identity and are therefore driven to spend more time in nature (Schultz and Tabanico, 2007). Interestingly, these two approaches – the biophilia and self-identity – also align with the intrinsic motivation and autonomous extrinsic motivation through love of an activity (in this case, spending time in nature), and valuing and identifying as a person who spends time in nature, respectively. Logically we would therefore expect that there are wellbeing benefits which arise from this sense of nature relatedness and motives for spending time in nature due to either an underlying affiliation with natural environments or because we self-identify with nature (Grinde and Patil, 2009; Ryan et al., 2014).

Simply spending time in nature has been shown to increase nature relatedness (Nisbet et al., 2011). The extent to which NPA results in increased levels of nature relatedness may influence the psychological outcomes of NPA (Wolsko and Lindberg, 2013). In a recent meta-analysis, Pritchard et al. (2020) showed that nature relatedness had significant effects on both HWB and EWB. Across a series of five correlational studies, Wolsko et al. (2019) also found that time spent in nature – especially in NPA - and nature relatedness were associated with EWB. Pritchard et al. argued that nature relatedness was an important predictor of EWB due to associations with the types of personal growth-related experiences that promote EWB. Mayer and Frantz (2004) further suggested that NPA encourages a sense of “community, kinship, embeddedness, and belongingness” (p.512), which Wolsko et al. (2019) pointed out are also central characteristics of eudaimonia.

Although Pritchard et al.’s (2020) meta-analysis showed no significant difference in terms of relationship strength between EWB and HWB, respectively, and nature relatedness, these authors acknowledged that variations in EWB measurement across studies may have masked potential differences in their results. With respect to HWB, Howell et al. (2011) found that HWB (“feeling good”) was less reliably associated with nature relatedness than EWB (“functioning well”). Considering the evidence for positive associations between nature relatedness and HWB and EWB, respectively (albeit mixed in the case of HWB), and that spending time in nature increases nature relatedness, it is possible that nature relatedness is an important mediator of the relationship between NPA and psychological wellbeing. If nature relatedness does indeed mediate this relationship, this means that we should promote nature relatedness as an important aspect of NPA in order to obtain psychological wellbeing benefits, by purposely incorporating ways in which individuals can connect to nature while being active. Therefore, further research examining the relationships among NPA, nature relatedness, and HWB and EWB, respectively is needed.

Research investigating the relationships amongst nature relatedness, specific types of motivational quality, and psychological wellbeing is scarce, yet investigating these relationships may provide a more nuanced understanding how NPA fosters hedonic and eudaimonic psychological wellbeing. Identifying the mechanisms that explain how NPA inflences HWB and EWB, respectively (i.e., via nature relatedness, autonomous extrinsic motivation, or intrinsic motivation) may illuminate multiple avenues for attaining overall psychological wellbeing. Research on these relationships has implications for both our theoretical conceptualisations and practical approaches to promoting NPA and psychological wellbeing.


Research Questions

The current study sought to address the following research questions:


(1)To what extent does the amount of NPA undertaken predict HWB and EWB, respectively?

(2a)To what extent do autonomous extrinsic motivation and intrinsic motivation separately mediate the relationship between NPA and HWB?

(b)To what extent do autonomous extrinsic motivation and intrinsic motivation separately mediate the relationship between NPA and EWB?

(3a)To what extent does nature relatedness mediate the relationship between NPA and HWB?

(b)To what extent does nature relatedness mediate the relationship between NPA and EWB?

(4)To what extent do motivational quality and nature relatedness collectively influence HWB and EWB, respectively?





Hypotheses

H1a. NPA will significantly predict HWB.

H1b. NPA will significantly predict EWB.

H2a. Intrinsic motivation will partially mediate the relationship between NPA and HWB.

H2b. Autonomous extrinsic motivation will not mediate the relationship between NPA and HWB.

H3a. Autonomous extrinsic motivation will partially mediate the relationship between NPA and EWB.

H3b. Intrinsic motivation will not mediate the relationship between NPA and EWB.

H4a. Nature relatedness will partially mediate the relationship between NPA and HWB.

H4b. Nature relatedness will partially mediate the relationship between NPA and EWB.




MATERIALS AND METHODS


Research Design and Participants

This study utilised a cross-sectional survey design, hosted by the online survey platform Qualtrics. Participants were identified from a pool of respondents to a previous cross-sectional survey study, which investigated the determinants and outcomes of physical activity as a result of the COVID-19 pandemic (Jenkins et al., 2021). This previous study used a convenience sampling method to recruit a sample of participants across the New Zealand population via mainstream social media platforms (Akers and Gordon, 2018), email lists and newsletters for universities and other large organisations (e.g., regional and national sports organisations, city councils), and a virtual snowball recruitment technique (Baltar and Brunet, 2012). At the end of this original study, participants were asked if they were willing to participate in a follow-up study, and those who responded “yes” were invited to complete the current survey. Thus, the inclusion criteria reflected those of the original study: participants were required to be aged 18 years or older, and were excluded if they had any contraindications (e.g., illness, injury) that prevented physical activity. These criteria were assessed via screening questions at the beginning of the survey.

The survey was open for 9 days between April 20th and April 28th, 2021. The survey took an average of 12 min to complete. Ethical approval was obtained prior to data collection from a university ethics committee. All participants provided online informed consent before completing the survey.



Measures


Eudaimonic Wellbeing

The Questionnaire for Eudaimonic Wellbeing (QWEB; Waterman et al., 2010) consists of 21 items, each answered on a 5-point Likert scale from 0 (strongly disagree) to 4 (strongly agree). Total score range is 0 to 84. Example items include: “My life is centred around a set of core beliefs that give meaning to my life,” “It is more important that I really enjoy what I do than that other people are impressed by it,” and “I believe it is important to know how what I’m doing fits with purposes worth pursuing.” Seven of the 21 items are negatively worded, and were reverse scored. Previous research has shown that the QWEB demonstrates good reliability and validity scores (Cronbach’s Alpha = 0.86; Waterman et al., 2010). Although originally devised and validated as a one-factor scale by Waterman et al. (2010), subsequent research has shown that a four-factor solution also fits, comprising of factors pertaining to sense of purpose, engagement in rewarding activities, living from beliefs, and effortful engagement (Schutte et al., 2013). For the purpose of the current study, the four-factor solution was used.



Hedonic Wellbeing

The World Health Organisation Wellbeing Index (WHO-5; World Health Organisation, 1998) is a self-report measure of hedonic wellbeing, containing five items scored on a Likert-type scale ranging from 0 (at no time) to 5 (all of the time). The item stem “Over the last 2 weeks” is followed by items such as: “I woke up feeling fresh and rested” and “I have felt calm and relaxed.” The WHO-5 has been shown to have high reliability and validity across many different samples in different countries (Topp et al., 2015).



Physical Activity Motivation

The Behavioural Regulation in Exercise (BREQ-3-PA version; Markland and Tobin, 2004) consists of 24 items, each answered on a 5-point Likert-type scale from 0 (not true for me) to 4 (very true for me). For the purposes of this study, we only used data from the intrinsic motivation, identified regulation and integrated regulation subscales of the BREQ-3-PA. A two-factor structure was used consisting of intrinsic motivation (four items; e.g., “I am physically active because I enjoy it”) and autonomous extrinsic motivation (eight items from the identified and integrated regulation subscales; e.g., “It’s important to me to be regularly physically active,” “I consider physical activity as part of my identity”). This two-factor structure has been shown by previous research to have high reliability and validity (MacDonald’s ω = 0.93) (Jenkins et al., 2020).



Nature Relatedness

The Nature Relatedness scale (NR scale; Nisbet et al., 2009) consists of 21 items, each scored on a 5-point Likert scale from 1 (disagree strongly) to 5 (“agree strongly”), eight of which are reverse-scored. There are three dimensions to the scale: self-identity (eight items; e.g., “My connection to nature and the environment is a part of my spirituality”), experience (six items; e.g., “I enjoy being outdoors, even in unpleasant weather”), and perspective (seven items; the self in the wider environmental context), and results are reported using the overall NR score. When assessing the NR scale for reliability and validity via hierarchical component model analysis (Hair et al., 2017), items on the “perspective” subscale failed to meet acceptable cut-off validity criteria. For this reason, and because this factor was not conceptually related to our aims of examining nature relatedness through nature based physical activity, this factor was omitted from our analyses.



Weekly Nature-Based Physical Activity

Nature-based physical activity was measured using a combination of two measures. First, participants completed the International Physical Activity Questionnaire-Short Form (IPAQ-SF; Craig et al., 2003). The IPAQ is a 7-item measure of self-reported physical activity, measuring the amount of moderate- and vigorous-intensity physical activity, walking, and sitting undertaken by participants over the previous 7 days. Example items include: “During the last 7 days, on how many days did you do vigorous activities like heavy lifting, exercise classes, or fast cycling for at least 10 min at a time?” followed by the question: “How much time did you usually spend doing vigorous physical activities on one of those days?” In accordance with IPAQ scoring guidelines (Craig et al., 2003), Metabolic Equivalent Unit (MET) minutes were calculated from participants’ responses by multiplying the number of minutes reported undertaking each intensity by 3.3 (for light walking), by 4 (for moderate intensity PA), and 8 (for vigorous physical activity). When summed, this results in the number of weekly MET minutes undertaken by an individual. The IPAQ-SF has demonstrated good validity and consistency (e.g., Lee et al., 2011).

Second, participants were asked: “What proportion (percentage) of the physical activity you have undertaken over the past 7 days was performed in the following locations?” followed by the options: “In an indoor setting outside of the home (e.g., gym, swimming pool, and sports hall),” “Indoors at home (e.g., home gym),” “Outdoors in a non-nature setting (e.g., streets, cycles lanes, sports fields),” and “In a nature-based setting (e.g., forest, ocean, and beaches).” Participants were asked to assign a percentage to each of these locations (between 0 and 100%). This measure has been used previously to measure NPA (Pasanen et al., 2014). Weekly NPA was then determined by multiplying the percentage of time spent undertaking physical activity “in a nature-based setting” by the weekly total MET minutes calculated within the IPAQ-SF.




Data Cleaning

For the IPAQ-SF, data screening, cleaning, and coding were undertaken according to Craig et al.’s (2003) detailed guidelines. This included the truncation of data points indicating more than 960 min of physical activity per week as these are suggested to be outliers (Craig et al., 2003). Very low missing data were present for the items used in the structural model (<5% missing data for each variable), and the Little’s Missing Completely at Random test produced a non-significant result, meaning data was missing completely at random. Thus, any missing data was estimated using the Expectation-Maximisation algorithm (Peters and Enders, 2002).



Data Analysis

Partial Least Squares Structural Equation Modelling (PLS-SEM) using SmartPLS (v. 3.2.7) (Ringle et al., 2018) was used for data analysis. PLS-SEM was used over covariance-based SEM (CB-SEM) due to the main objective of this study being the prediction of hedonic and eudaimonic wellbeing instead of theory testing and model validation (which is usually the focus of CB-SEM) (Hair et al., 2017). Also, PLS-SEM allows issues with regards to sample and sub-sample size limitations to be overcome when dealing with complex models. Thus, PLS-SEM was used as the model to be estimated was complex relative to sample size, comprising twelve latent constructs (inclusive of hierarchical component models and control variables) with multiple indicators (Haenlein and Kaplan, 2004). The model tested for various relationships amongst nature-based MET minutes, intrinsic motivation, autonomous extrinsic motivation, nature relatedness, hedonic wellbeing, and eudaimonic wellbeing. This model can be seen in Figure 1. Variables controlled for in the analysis included gender, ethnicity, age, and education. For the purposes of the analysis, education was estimated as an ordinal variable and binary categories were used for gender (male/female) and ethnicitiy (NZ European/Non-NZ European), as PLS-SEM cannot be estimated for categorical variables with more than two categories. Binary categories were considered the most appropriate way to include these variables in the analysis because of their distribution in Table 1. As 99.2% of the data were represented by the male and female category, the authors deemed the binary categorisation appropriate for this analysis. As 82.9% of the sample was categorised as NZ European, and the distribution of other ethnicities was relatively even and small, the authors deemed that having a binary variable representing NZ European and non-NZ European would be appropriate for this analysis. The four control variables were then included in the model as predictors of the final dependent variables (i.e., HWB and EWB) to account for their potential influences on the parameter estimates of the variables of interest.
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FIGURE 1. Tested relationships amongst variables.



TABLE 1. Descriptive statistics.
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Sample Size Adequacy

A priori and post-hoc power analyses using G*Power was used to determine the adequacy of the sample size (Faul et al., 2009). Using a suggested minimum R2 value of 0.10, a statistical power of 95%, and eight predictors (the HWB construct has the largest number of predictors) (Cohen, 1988), the a priori G* Power calculation indicated that a minimum sample size of 213 would be required. In addition, the post-hoc G* Power calculation for a minimum R2 of 0.10, a sample size of 262 (the number of usable responses obtained), and eight predictors indicated that the statistical power achieved using the study’s sample size was 0.98, which is sufficiently above Cohen’s (1988) recommendations, thus justifying the adequacy of our sample size.




RESULTS


Demographic Characteristics

The obtained sample was N = 262. Participants’ mean age was 44.8 years (range = 20–73 years, SD = 13.8). They were predominantly female (71.4%), and NZ European (82.9%; 0.8% identified as Mâori; 15.1% identified as Other). Over half the sample had completed some form of postgraduate education (52.8%). Descriptive statistics, including mean scores for NPA and a correlation matrix among latent constructs, can be seen in Table 1 and Appendix Table A1.



Outer Model Evaluation (Measurement Models)


First Order Latent Constructs

Internal reliability of the unidimensional reflective constructs (intrinsic motivation, autonomous extrinsic motivation, HWB) were supported, all with Cronbach’s α and Composite Reliability scores above 0.7 (Hair et al., 2017) (see Table 2). Indicator reliability was supported, with all item loadings above 0.7. Convergent validity was supported, with all AVE values above 0.5. Finally, discriminant validity was supported as all constructs’ HTMT confidence intervals did not include 1.


TABLE 2. Measurement model evaluation.
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Higher Order Latent Constructs

The higher order latent constructs of nature relatedness (two dimensions) and EWB (four dimensions) were assessed for reliability and validity using the disjoint two-stage approach (Sarstedt et al., 2019). First, the lower-order components of nature relatedness and EWB were included in the model and directly linked to all other constructs that the higher-order constructs were theoretically linked to (i.e., NPA to the two dimensions of nature relatedness, the nature relatedness dimensions to HWB and the four dimensions of EWB, all IVs to four dimensions of EWB). Next, the construct scores of the lower-order components (i.e., the two dimensions of nature relatedness and four dimensions of EWB) were saved and then used as indicators of the higher-order constructs (i.e., two indicators for nature relatedness, four indicators for EWB). In this way, the reliability and validity of higher-order reflective-reflective type constructs can be assessed using the usual approach to assessing reflective constructs in PLS-SEM (Sarstedt et al., 2019). Internal reliability of the higher order constructs was supported, all with Cronbach’s α and Composite Reliability scores above 0.7 (Hair et al., 2017) (see Table 2). Indicator reliability was supported, with all item loadings at or above 0.7. Convergent validity was supported, with all AVE values above 0.5. Finally, discriminant validity was supported as all constructs’ HTMT confidence intervals did not include 1.




Inner Model Analysis: Direct, Indirect, and Mediation Analysis

No collinearity issues between predictor constructs were detected as all VIF values were below 5 (Hair et al., 2017). Thus, assessment of the path estimates could continue. Concerning control variables, only age had significant and positive associations with HWB and EWB. Review studies have shown that wellbeing is closely linked to age, and evidence suggests that wellbeing improves with advancing age (Steptoe et al., 2015). This underscores the importance for controlling this variable in the analysis.

Table 3 shows the path estimates from the analysis of the direct and indirect effects. NPA was not a significant direct predictor of HWB or EWB, leading us to reject H1a and H1b. The mediation analysis showed that intrinsic motivation fully mediated the relationship between NPA and HWB. The results also showed that autonomous extrinsic motivation and nature relatedness fully mediated the relationship between NPA and EWB. In all of cases of mediation, we expected partial, not full mediation. Therefore H2, H3, and H4 were partially supported.


TABLE 3. Path estimates amongst variables.
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Figure 2 summarises the significant associations found in the study. Together, autonomous extrinsic motivation and nature relatedness accounted for 34.21% of the variance in EWB. Intrinsic motivation accounted for 30.5% of the variance in HWB. NPA accounted for 8.5% of the variance in intrinsic motivation, 9.7% of the variance in autonomous extrinsic motivation, and 12.8% of the variance in nature relatedness.
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FIGURE 2. Figure showing only significant positive associations.





DISCUSSION

The purpose of this study was to to investigate the relationships between NPA and hedonic and eudaimonic wellbeing, in addition to assessing the potential mediating influences of motivational quality and nature relatedness. Contrary to our hypotheses, NPA did not directly predict HWB nor EWB. Instead, NPA predicted HWB and EWB through particular types of motivation (intrinsic motivation and autonomous extrinsic motivation) and nature relatedness. For each of the mediating variables identified in this study we hypothesised partial mediation. However, the results showed full mediation in all of these cases. Therefore, our results suggested that NPA can affect psychological wellbeing only through specific motivational types and/or nature relatedness, but that NPA does not directly affect psychological wellbeing. These findings extend the literature on NPA and psychological wellbeing, which has thus far shown mixed results. While some studies have reported direct positive relationships amongst NPA and psychological wellbeing, others have not found direct relationships amongst these variables (Pritchard et al., 2020). Thus, our study elucidates on the intervening variables that facilitate the influence of NPA on psychological wellbeing.

The relationship between NPA and HWB was fully mediated by intrinsic motivation, while the relationship between NPA and EWB was fully mediated by autonomous extrinsic motivation and nature relatedness. Although further research is required to discern why the relationships between NPA and EWB and HWB were mediated through different forms of motivation, it is possible that an individual’s reasons for participating in NPA facilitate different attentional foci during the activity. Specifically, if you have intrinsic motivation for NPA, then you may be primarily focused on the immediate experiences of enjoyment and pleasurable affective responses during these activities, which are characteristic of hedonic wellbeing. There is already convergent support from previous findings for this conjecture. NPA has been consistently associated with enjoyment and intrinsic motivation (e.g., Thompson Coon et al., 2011; Lahart et al., 2019). Furthermore, biophilic theories of nature engagement (e.g., Ulrich, 1993) posit that humans have a strong connection for nature and thus spending time in nature is inherently pleasurable. Waterman et al. (2008) also showed that intrinsic motivation was more consistently associated with HWB than with EWB.

In contrast, if you have autonomous extrinsic motivation for NPA, then you may be primarily focused on achieving important goals or valued outcomes of NPA, and/or a sense of meaning/connection derived from being active in nature (also inherent in nature relatedness, all of which are conceptually congruent with eudaimonic wellbeing (e.g., Huta and Ryan, 2010). Furthermore, identity theorists (e.g., Schultz and Tabanico, 2007) propose that natural environments offer opportunities for reflection, which may in turn increase the salience of one’s core values or identity (Kaplan, 1995). Thus, individuals who identify as someone affiliated with nature may undertake NPA in order to affirm their identity (i.e., autonomous extrinsic motivation), which is linked to EWB. Thus although there is less empirical evidence to support our NPA-autonomous extrinsic motivation/nature relatedness-EWB proposal, the conceptual link is evident. Vallerand (2000) has argued that experiences of different forms of motivation at the situational level (during the activity) feed into motivation held at the contextual level (for NPA in general). Therefore, one way to examine these conjectures further would be to measure motivation at the situational rather than contextual level (as we did here) to see if these relationships are stronger.

Our results also expanded on previous findings that simply spending time in nature increases one’s sense of nature relatedness (Nisbet et al., 2009), by suggesting that this is also the case when people are moving through nature, and that increases in nature relatedness are associated with increases in EWB. However, our prediction that nature relatednesss would positively mediate the relationship between NPA and HWB was not supported and indeed, nature relatedness did not directly predict HWB. Although Pritchard et al.’s (2020) meta-analysis showed that nature relatedness has been associated with both EWB and HWB, other researchers have found that nature relatedness was more reliably associated with EWB than with HWB (e.g., Howell et al., 2011). This distinction in relationships may be influenced by several factors, including the sense of connection, belonging or identity discussed above (Wolsko et al., 2019), which often characterises eudaimonia.

The different mediating pathways found in the results supported our hypotheses in that the distinct motivational qualities (intrinsic motivation, autonomous extrinsic motivation) associated with NPA were associated with different types of psychological wellbeing (HWB and EWB, respectively). Overall, these findings aligned with previous studies which concluded that being in nature is associated with internally driven (autonomous) motivation, but not with ego-driven (controlled) motivation (Calogiuri and Elliott, 2017). The findings also build on previous research showing that intrinsic motivation for physical activity, but not autonomous extrinsic motivation, had positive associations with HWB (Jenkins et al., 2021). However, Jenkins et al.’s (2021) study did not include measures of EWB. Therefore, the current results expand our understanding of these relationships and offer further insights into the relationships between different types of psychological wellbeing and different types of motivation, specifically in the context of NPA. Certainly, the role of intrinsic and autonomous extrinsic motivation, both in relation to NPA and as mediators on the pathway from NPA to psychological wellbeing, warrants further investigation, preferably with measures that have been developed specifically to assess motivation for nature-based activities.

Although more research is needed to ascertain causal relationships, these findings suggest that there are distinct motivational pathways through which NPA influences different facets of psychological wellbeing. Indeed, finding full mediation implies that we have uncovered potential mechanisms that may explain how NPA influences psychological wellbeing (both EWB and HWB). While the results indicate a lack of direct relationship between NPA and psychological wellbeing, motivational quality and nature relatedness are intervening variables that help to explain how NPA can lead to improvements in psychological wellbeing. This is particularly pertinent if a specific type of psychological wellbeing is sought. For instance, it has been suggested that EWB may be longer-lasting than HWB (Huta and Ryan, 2010). Thus, promoting the valued outcomes of NPA or demonstrating how these activities support an individual’s identity, has the potential to foster EWB. Additionally, encouraging the development of a connection to nature (i.e., fostering nature relatedness) may also promote the attainment of EWB. For example, emphasising individuals’ values regarding health-promoting behaviours (e.g., physical activity) and pro-environmental behaviours, and connecting these values via nature-based physical activities (e.g., beach clean-ups, tree planting, “plogging”) might be practical ways of supporting both autonomous extrinsic motivation and nature relatedness. These suggestions should be treated with caution as further research is required to understand causality amongst these variables. However, future investigations in this vein are warranted as they have the potential to engender increases in physical, psychological, and planetary health (Kruize et al., 2019). The multiple benefits of these approaches suggest that integrating these types of interventions could potentially enhance the value of current mainstream public and environmental health initiatives.

In addition to the implications for promoting EWB, the current study has implications for promoting HWB in NPA contexts. While EWB may be longer lasting than HWB, the importance of HWB for overall psychological wellbeing is still significant (Disabato et al., 2016). Thus, for individuals who are are more motivated by opportunities for enjoyment than by health-related values, emphasising the pleasurable aspects of NPA (Williams and Bohlen, 2019) such as positive emotions or kinaesthetic and other sensory stimulation, has the potential to foster HWB. On an individudal level, this might mean tailoring NPA activities to match an individual’s activity preferences in order to maximise enjoyment. From a health promotion perspective, affording access to immediately enjoyable (i.e., hedonic) NPA experiences might be one important route to enhancing psychological wellbeing across broader populations.


Strengths and Limitations

These results expand our understanding of the relationships amongst motivational quality, nature relatedness, and NPA. In addition, they support the propositions of existing theory – namely the association between motivational quality and psychological wellbeing (Deci and Ryan, 2008). With regard to limitations, the majority of participants were female, educated to postgraduate level, and highly active. These characteristics limit the extent to which the study findings can be generalised to populations with different demographics, particularly with regard to physical activity levels. In addition, it could be argued that participants were highly motivated to complete the survey, as participants had completed a previous study and then agreed to further contribute to the current research project. While this is not a limitation of the study design itself, it may limit the conclusions draw from the data and indicates that these reults require further investigation across diverse populations. Finally, the measure of motivation used was for physical activity overall, not specifically NPA. Thus, modifying measures such as the BREQ-3 to reflect NPA might be a consideration for future research in this area. Finally, the exclusion of items pertaining to the perspective factor (i.e., wider connections to nature) were omitted primarily on the basis of not meeting validity criterion in the measurement model. While this was a valid approach, we recognise that it limits our conclusions with regards to an individual’s wider environmental connections to nature. Further research that incorporates measures of perspective (while being psychometrically valid) would address this limitation.



Future Research

Future research should investigate the direction of causality underlying the relationships identified in this study. This might be achieved by developing targeted interventions specifically designed to promote intrinsic motivation, autonomous extrinsic motivation, and nature relatedness, and then assessing whether changes in these variables leads to distinct psychological wellbeing outcomes. This could involve, for instance, the development and/or evaluation of integrative NPA programmes focused on environmental conservation activities which emphasise nature connection and exploring one’s own values in relation to nature-based experiences in order to increase EWB. Considering current global environmental challenges (Intergovernmental Panel on Climate Change [IPCC], 2021), promoting such programmes has the potential to serve not only public health goals (i.e., mental health and physical health), but also to support increased guardianship of the environment. Developing and evaluating NPA programmes that emphasise hedonic NPA experiences, such as enjoyment or kinaesthetic sensory sensations (Allen-Collinson and Leledaki, 2015), might be explored in their capacity to increase HWB. Further research could also investigate if the findings apply to enhancing HWB and EWB in a broader range of populations beyond those included in the current study (e.g., youth, or those living with compromised mental health).

Researchers might also consider exploring more nuanced definitions of NPA in future studies, including distinct environments (blue spaces vs. green spaces) and the level of nature immersion (e.g., viewing from a distance vs. immersing onself in the natural environment). For example, previous studies have suggested that blue spaces might be more strongly associated with psychological wellbeing than green spaces (e.g., White et al., 2010; Nutsford et al., 2016). Future investigations should explore how these distinctions amongst different environments or experience characteristics influence the relationships found in the current study. Similarly, accounting for frequency, intensity, time, and type (FITT) principles of physical activity might highlight how these specific factors influence psychological wellbeing outcomes in nature-based settings.




CONCLUSION

It is important to note that physical activity does not need to be undertaken in nature for it to be beneficial to psychological wellbeing. Indeed, gaining access to natural environments may be unfeasible and/or unattractive for some individuals or populations (Rigolon et al., 2021). Yet the potential benefits, both for individuals and environments, that NPA may offer appear sufficient to consider increased promotion of NPA where possible, if such promotion also supports autonomous motivation and/or nature relatedness. This research found that both EWB and HWB were influenced by the type of motivation and the extent of nature relatedness underpinning NPA participation. The results of this study provide a basis to formulate further hypotheses regarding the nuanced relationships between NPA and psychological wellbeing, and to promote NPA as a way of attaining both physical and mental health benefits.
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TABLE A1. Correlation matrix among latent constructs.
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Background: A recent upsurge in nature-based exercise research demonstrates the potential added benefits of exercising in this context compared to more urban ones. Yet there is a lack of qualitative research investigating the lived experiences of those who participate in nature-based exercise events.

Objective: To explore the lived experience of individuals who were first-time participants in a nature-based running event.

Method: Six participants who completed the Run Forrest trail run for the first time were individually interviewed. Semi-structured interviews were devised, and participants were invited to talk about their experiences of running in the event. Interviews were analysed using interpretative phenomenological analysis.

Results: Following data analysis, two superordinate themes were constructed to resemble participant experiences. “Maintaining good health is vital” reflected participants’ personal theory of health and their perceived benefits of exercise. “Nature as a special place” reflected the atmospheric characteristics of the event, including the pre-event set-up and the actual running event itself.

Conclusion: Analysis suggests that participants considered the event and natural environment to provide unique value adding opportunities that encouraged positive experiences. These results also reaffirm the positive benefits associated with nature-based exercise, including potential benefits to individual wellbeing. Further research in this context may strengthen our collective understanding regarding individual motivation towards such events.

Keywords: green exercise, interpretative phenomenological analysis, ecological dynamics, nature, connection


INTRODUCTION

Physical inactivity is the fourth leading risk factor for global mortality (WHO, 2014). Associated health problems such as cardiovascular disease, diabetes, obesity, and mood disorders not only affect an individual’s quality of life but also create a substantial economic burden (Ding et al., 2016). The implications of inactivity are therefore cause for concern, prompting reviews of public policies and initiatives to combat the risks associated with inactive lifestyles (WHO, 2014). Much research has been dedicated to exploring the physical and psychological benefits of physical activity and exercise (Warburton et al., 2006; Reiner et al., 2013), including examining the types of activity undertaken (e.g., Sullivan et al., 2012), and investigating outcomes for clinical (Josefsson et al., 2013; Stanton and Reaburn, 2013) and non-clinical groups (Chang et al., 2012). In the last decade, an area of exercise psychology research that has proliferated is the role of the natural environment.

As humans move rapidly towards an ever-increasing urbanised way of life, researchers across various domains are championing the need for us to reconnect with nature (Frumkin et al., 2016; Bratman et al., 2019). A wealth of evidence already suggests that even brief periods of exposure to nature can benefit individuals with physical (e.g., high blood pressure) and mental (e.g., depression) health issues (Shanahan et al., 2016), with these findings also informing policy change (Pretty et al., 2007). It follows then that nature-based exercise (i.e., any purposeful and planned physical activity that takes place in nature), can lead to better physical and mental health outcomes (Fraser et al., 2019). At times, these benefits can be greater than those reported in other exercise environments, such as the gym or an urban setting (Coon et al., 2011; Yeh et al., 2017; Lahart et al., 2019). Despite the wealth of evidence in favour of being exposed to, and exercising in, the natural environment, there is an emerging critical issue associated with this line of inquiry. Specifically, some researchers are contesting the romanticism associated with nature-based research (van den Berg et al., 2007; Olive and Wheaton, 2021). Rather than further validating the outcomes associated with time in nature, more critical explorations of who accesses what natural environments for what reasons are required. Therefore, investigating the various contexts associated with nature-based activities remains a prominent line of inquiry. One such context that remains unexplored, is natured-based mass participation sporting events. Whilst urban equivalent events (Bauman et al., 2009), which focus on participation and engagement for non-elite participants and can build greater autonomous motivation following the event (Coleman and Sebire, 2016), are increasingly popular (Buning and Walker, 2016), little is known about nature-based mass participation sporting events. In this study, we therefore explored participants’ experiences of competing in a mass-participation trail running event.

Existing natured-based exercise literature is typically underpinned by one of three prominent theories: attention restoration theory (ART; Kaplan and Kaplan, 1989), stress reduction theory (SRT; Ulrich, 1983), and the biophilia hypothesis (Wilson, 1984). All three theories share a similar theoretical stance; nature is seen as an external entity that provides the necessary favourable stimuli that can result in physical and psychological benefits. ART is based on the notion that people have a limited cognitive processing capacity (e.g., attention) that experiences fatigue when in an urban environment (Kaplan and Kaplan, 1989). Exposure to the novel stimuli found in nature can restore attention capabilities (see Kaplan and Kaplan, 1989). SRT builds on ART by suggesting that, in addition to cognitive processes, biological and evolutionary elements are activated when taking in natural environmental features (Ulrich, 1983). The environmental features are thought to lead to a decrease in physiological arousal and restoration of attention (see Ulrich, 1983). The biophilia hypothesis is grounded in an evolutionary perspective whereby humans are considered to have a universal and innate affection towards nature, guiding a tendency to seek it out and benefit from it (Grinde and Patil, 2009). Together, the theories have aided researchers to assess the influence of experimentally manipulated environments on individual performance and wellbeing (Akers et al., 2012; Berman et al., 2012; Araujo et al., 2019). For example, laboratory-based examinations of attention (Roe and Aspinall, 2011; Lee et al., 2015; Neidemeier et al., 2017), task performance (Berman et al., 2008; Rogerson et al., 2016), and physiological biomarkers (Kjellgren and Buhrkall, 2010; Neidemeier et al., 2017; Olafsdottir et al., 2017) have yielded results that support the relative theories. Collectively, the findings suggested that exposure to nature (i.e., simulated or real) improved performance and subjective wellbeing above exposure to urban environments (see Coon et al., 2011 for analysis).

Despite yielding promising findings, criticisms of the nature-based exercise research are vast. For example, an emphasis on quantitative laboratory-based experiments, small sample sizes, overrepresentation of university students, unclear procedures and identification of green environments, insufficient statistical power, and a lack of longitudinal research, have all been offered as factors that make the interpretation of findings difficult (e.g., Lahart et al., 2019). Similarly, the biological deterministic underpinning of the existing theories has been criticised as too simplistic and unclear when accounting for complex human behaviour (Joye and de Block, 2011). As such, it is argued that reducing behaviour to a set of predetermined variables that solely promote genetic fitness, fails to account for the subjective and psychological elements that may contribute to nature-based exercise experiences (Martyn and Brymer, 2014; Lawton et al., 2017; Araujo et al., 2019). These limitations result in a failure to account for any identification as to how internal processes (i.e., intention and self-determination) are derived from external processes (i.e., the environment; Araujo et al., 2019), and a general lack of understanding as to how individuals interact holistically with the natural environment. To address these limitations, a contemporary theory has been put forth to encourage researchers to develop a deeper understanding into the nature-based exercise experience.

The ecological dynamics perspective (EDP; Yeh et al., 2016) is grounded in both ecological psychology and dynamics systems theory, suggesting that behaviour is both motivated and shaped by a complex interaction between the individual, task, and the environment. Central to EDP is Gibson’s (1979) notion of affordances, defined as “invitations for behaviour that exist in an environment and depend on the individual’s capacity for action” (Yeh et al., 2016, p 950). According to EDP theorists (e.g., Araujo et al., 2019), affordances provide individuals opportunities to interact physically, psychologically, and emotionally with the environment. Furthermore, the interaction between affordances, active participation, and the individual (i.e., their knowledge, past experiences, thoughts, and capabilities) combine to provide the nature-based exercise experience. Whether this experience results in the reported benefits will depend greatly on the aforementioned factors systematically intertwining at different occasions. The experiences therefore will be subjective and different for all, leading researchers to acknowledge that different measures may be needed when investigating the benefits of nature-based exercise.

There are limited studies to date using an EDP lens in nature-based exercise research, however, the available investigations have shed some light into the experiences of nature-based exercise. For example, qualitative and mixed method approaches have found that participants who demonstrated a high nature-relatedness were more inclined to engage in outdoor physical activity, had lower levels of anxiety, and increased wellbeing (Lawton et al., 2017). Similarly, a connection to nature was associated with lower levels of state and trait anxiety (Martyn and Brymer, 2014). To tease out the understanding of the human-nature relationship further, Schweitzer et al. (2018) explored participants lived experiences of the natural world and noted that the human-nature relationship can be conceived using psychoanalytic concepts. These authors suggest that nature not only provides cognitive and emotional restorative benefits, but it is also an integral part for the participant’s sense of self (Schweitzer et al., 2018). These findings suggest that people connect and relate with nature at a deep psychological and emotional level, drawing significant personal meaning from nature interactions which act as contributing factors mediating whether people participate in outdoor physical activity and experience the benefits of nature-based exercise (Martyn and Brymer, 2014; Lawton et al., 2017; Schweitzer et al., 2018).

Other EDP researchers have focussed primarily on applying the conceptual framework to the understanding of nature-based sporting events in relation to participant wellbeing (Immonen et al., 2018; MacKenzie and Brymer, 2018). For example, MacKenzie and Brymer (2018) suggest adventurous nature sports events provide participants opportunities for participant-environment challenge, skill development, social interaction, and connections to the natural world which are important psychological needs. Theoretically, these authors suggest that sporting events hold an important place in facilitating the opportunity to fulfil these needs. While there is evidence outside of the nature-based exercise context to suggest event attributes (i.e., opportunities for accessibility and inclusivity, personal gain and helping others; Stevinson et al., 2015) are factors that encourage health-enhancing behaviours leading to positive wellbeing, further research is needed to assess nature-based event opportunities and how they may impact or facilitate participant wellbeing.


The Present Study

Physical inactivity remains a global concern. The benefits of being physically active are extensive (Warburton et al., 2006), including exercising in nature (Pretty et al., 2005), and efforts to increase activity at an individual and societal level abound. Trail running events, which fall under the category of mass-participation sporting events, are one such initiative. Whilst there is a growing body of literature on the myriad of individual (e.g., improved mental health; Dunne et al., 2021; Quirk et al., 2021) and social (e.g., increased social connections; Sharman et al., 2019; Davis et al., 2021) benefits associated with parkrun, to date little research has investigated participants’ lived experiences of completing a trail running event. Given the known benefits associated with nature-based exercise, and the increasing popularity of such events, the purpose of this study was to explore the lived experiences of individuals who completed their first trail running event. The current study was supported by an EDP to better understand the human-nature relationship in this context, with three research questions guiding the study: (i) what are the lived experiences of people who participate in a nature-based trail running event? (ii) how do people engage with nature during this kind of event?, and (iii) what motivates individuals to take part in this kind of event?




METHODOLOGY


Design

When conceptualizing the current study with the aim to understand and explore the lived experiences of running in nature, we maintained an interpretivist view that enabled us to explore and understand the unique and subjective experiences of individuals (Scotland, 2012). Accordingly, we acknowledged that there is no one single correct route to, or employable method to, acquire knowledge. In light of this, the researchers considered the methods which would yield the most interesting and relevant outcomes for the field of inquiry (Cacioppo et al., 2004; Thomas and Hodges, 2010; Scotland, 2012). To determine this, we turned to contemporary qualitative research in sport and exercise as a guide. Given that several recent investigations in this domain also adhered to an interpretivist paradigm (Olafsdottir et al., 2017; Sandardos and Chambers, 2019), we believed that this approach was the most appropriate for our area of inquiry.

From an interpretivist epistemological stance, it is understood that knowledge and ways of knowing are a result of the interactions between human consciousness and participation with the world and others (Grix, 2004; Scotland, 2012). There is no one universal truth to knowledge; it is simultaneously moulded and shaped by those who are experiencing and constructing it (Scotland, 2012). Within research, the inquirer and the inquired-into are interlocked in an interactive process whereby knowledge and meaning are co-constructed through talking and listening (Mustafa, 2011).

Our ontological position is relativism (Scotland, 2012). From this stance it is thought that there are multiple, subjective realities which are mediated by our senses (Guba and Lincoln, 1994). Our experiences of reality are actively shaped and transmitted through our use of language and interactions with others (Crotty, 1998). These realities can be explored through an interaction between the researcher and the participant in meaningful ways to discover how people make sense of and experience their realities (Crotty, 1998).


Philosophical Base and Rationale for Chosen Method

The philosophical base underlying the methodology of interpretive research involves the use of hermeneutics, phenomenology, and an idiographic focus (Boland, 1985; Scotland, 2012). Interpretive methodology also includes the use of broad research questions, whereby knowledge is generated via the accumulated data and not preceding it (Cohen et al., 2007). Therefore, researchers must make their agenda and beliefs apparent before beginning research and during the interpretation of the data (Edge and Richards, 1998). The interpretivist methodology also upholds that events are not reduced to simplistic interpretations. Rather, new layers of understanding are sought, and it is the researcher and participant interaction that is the key to gaining this understanding (Creswell, 2009; Scotland, 2012).

Hermeneutics is both an approach to understanding humans as well as a mode of analysis in research (Gadamer, 1976). The essential principle of hermeneutics is that all understanding is achieved by considering both the individual meanings of parts as well as the whole that is formed (Gadamer, 1976). Adopting hermeneutics enables researchers to understand the social context by which human beings navigate, construct and experience the world as well as, identify the hidden meanings derived in the language used to express experience (Creswell, 2009). Phenomenology is intended to discover and express parts of phenomena as they appear to be (Creswell, 1998). Described as the study of the lived experiences of people regarding a concept or phenomenon (Creswell, 1998), phenomenology research refers to the gathering of deep, rich, and contextual data that can represent the perceptions of the research participant (Lester, 1999). An idiographic focus in interpretivist research describes the aim to investigate a phenomena from the unique perspective of an individual (Scotland, 2012). One method that aligns well with the interpretive paradigm and has been used in contemporary sports, exercise and natural environment literature is interpretative phenomenological analysis (IPA; Smith et al., 2009; Stansen and Chambers, 2017; Sandardos and Chambers, 2019).

Interpretative phenomenological analysis uses an inductive approach by which the inquirer and inquired-into enter a hermeneutic circle (Smith et al., 2009). This interaction is an integral process by which the inquired-into is seen as the expert of their knowledge and experiences and it is the role of the inquirer to gain an understanding of their insight (Smith et al., 2009). The hermeneutic circle is intended to draw out the idiographic descriptions of an event or phenomenon (Eatough and Smith, 2008; Smith et al., 2009; Smith, 2019). By drawing out rich and contextual information, the inquirer and inquired-into can explore the subjective meaning assigned to the experience from the unique perspective of the person who experienced it (Smith et al., 2009). In other words, IPA lends well to the investigation of people’s perceptions of a significant experience (Smith, 2019). Accordingly, it is common for IPA studies recruit small sample sizes (e.g., 4–6 participants; Smith, 2017) that enable the idiographic descriptions of participant experiences. Given the alignment of IPA with the interpretivist paradigm and previous applications of IPA in current sports, exercise, and natural environment literature (e.g., Stansen and Chambers, 2017; Sandardos and Chambers, 2019), and the intention to explore a unique personal experience, we perceived this method to be the most appropriate for the current study.




The Event

To investigate why and how participants engaged with a nature-based running event, we chose the Otway Ranges Run Forrest event. The event was based in Forrest, which is located in the Otway national park in regional Victoria, Australia, and is approximately a 2.5 h drive from Melbourne. Commencing in the Forrest township, affectionately termed the gateway to the Otways (Visit Victoria, 2020), the trail run heads south towards the west Barwon reservoir, then east towards Lake Elizabeth, before returning to Forrest. Participants can complete either a 10 or 21 km run. The course is labelled as “tough and tight” as participants traverse along a mixture of fire breaks, mountain bike tracks, nature walking trails, and foot bridges all the while being immersed in the natural surrounds (Southern Exposure, 2020).



Participants

Six participants took part in the present study. Participants were recruited using a purposive sampling technique (Patton, 2002). Inclusion criteria required that all participants were over the age of 18, were regular exercisers (e.g., 150 min of exercise per week), first-time participants of the Otway Run Forrest event, and provided written consent. Participation was voluntary. Table 1 represents participant demographic information, including the pseudonyms, gender, age ranges, and distance run of the six participants. In order to protect participants’ identities, no further demographic information was collected.


TABLE 1. Participant demographic information.
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Interview Protocol

Based on recommendations from previous IPA researchers, a semi-structured interview schedule was devised to guide the interviews (Smith et al., 2009). Questions were drawn from the available relevant literature and the researchers’ personal experience. Interview questions were open-ended to draw out rich, descriptive, and detailed information. The schedule commenced with rapport building questions (e.g., can you tell me a little bit about your interest in exercise?), before moving into questions designed to explore the details of the lived experiences prior to (e.g., can you describe to me what motivated you to enter this event?), during (e.g., can you walk me through your run from start to finish?), and following the event (e.g., how did you feel after completing the event?). Probes were used in some interviews to encourage further exploration of responses (e.g., can you tell more about the difficult parts of the race?). All interviews were digitally recorded.

Participant interviews were scheduled during August 2019, approximately 6 weeks following the trail running event. The six semi-structured interviews were conducted at a mutually agreed upon time; four were conducted using Zoom (i.e., an online collaborating tool), and two were conducted via telephone. One online interview was split over two separate occasions at the participant’s request. All interviews were conducted with a commitment to the idiographic focus and inductive approach emphasized by the interpretive phenomenological analysis method. As such, interviews were one-on-one and in-depth to allow the participant to talk freely and be heard (Smith et al., 2009). The interviews lasted from 30 to 45 min in duration.



Procedure

Ethical approval was obtained from JP’s institution (#477240419) before researchers contacted the event organisers. The authors received approval to share a research advertisement outlining the current study on the event Facebook page. Interested participants contacted the researchers via email. Participants who met the inclusion criteria were sent an information pack (e.g., plain language statement, interview questions, consent form, withdrawal form, and contact details of service providers), and asked to return a consent form. Following written consent, a mutually agreeable time was selected for an interview. All participants were provided a second copy of the interview questions prior to interviewing to familiarize themselves with the questions (Smith et al., 2009). Before interviewing, participants were reminded that participation was voluntary, that they could withdraw at any time, and that the interview would be recorded for transcription. Following the interview, participants were debriefed, informed of the subsequent steps of the researcher (e.g., further contact for member reflection, Smith et al., 2009), and thanked for their time. Interview recordings were sent to an external company for transcription immediately following the interviews. Audio recordings were deleted after the researchers checked the transcription for accuracy.



Analytical Strategy

Our IPA analysis was guided by a series of steps as outlined in the related methodological literature (e.g., Braun and Clarke, 2013; Sparkes and Smith, 2014). First, the interviews were transcribed as previously mentioned. Second, TC and JP read a transcript (i.e., the first case) many times for familiarization. Third, TC and JP made initial notes of literal, descriptive, and conceptual features of participants’ stories (Braun and Clarke, 2013). As there are no set rules regarding what is to be noted (Sparkes and Smith, 2014), our noting was informed by our personal judgements. Fourth, guided by the initial noting and researcher discussions, TC and JP constructed a series of themes that represented the various patterns of shared meaning we identified in the participants’ stories (Braun and Clarke, 2013). Fifth, TC and JP explored similarities within each narrative and, after a higher level of abstraction, connected the previously constructed themes into superordinate themes. To do so, we created a table of the themes that enabled us to visually connect related themes. Sixth, JP repeated the previous steps for the remaining transcripts. Once we completed these steps, TC and JP explored the case-specific themes across the entire data set to look for other possible interpretations, and subsequently developed a representative map of the findings (Smith and Osborn, 2008; Braun and Clarke, 2013).



Trustworthiness

As researchers we were committed to establishing rigor that honours contemporary qualitative research practices when using a relativist position (Sparkes and Smith, 2009; Smith and McGannon, 2018). We make clear that the trustworthy techniques used are not intended to demonstrate evidence that our interpretations and analyses are correct according to a set standard for achieving reliability and validity. As we stand, there can be no theory-free knowledge or one correct interpretation of reality. We instead endeavour to illustrate transparency and demonstrate that we have explored as many possible interpretations as time allowed (Smith and McGannon, 2018). On this point, we choose to provide greater transparency regarding our professional backgrounds to help readers understand our position regarding the analysis and interpretation of results. TC is a sport and exercise psychology academic with a background in high-performance sport. As an avid runner (at times on trails), TC has a strong interest in understanding individual’s experiences of exercise in nature. JP is a post-graduate student studying to become a registered psychologist. Whilst JP is not a runner herself, she has an affinity with nature and a family connection to trail running. Building upon this research transparency, we also employed strategies most relevant to our position: a critical friend, researcher reflexivity, member reflection, and crystallization.


Critical Friend

TC, who did not partake in interviewing, acted as the critical friend to encourage exploration of different interpretations. In this role, TC was able to provide dispassionate oversight and dialogue surrounding interpretation of the data (Smith and McGannon, 2018). Dialogue between the authors also facilitated researcher reflexivity; these discussions served as a prompt for JP to reflect upon her implicit knowledge, assumptions, and biases throughout data collection and analysis. This approach was taken to better support JP who, as a research student, possessed limited experience in qualitative analysis (Cowan and Taylor, 2016).



Reflexivity

JP used TC as a critical friend, an impartial support group, crystallization, and journal to monitor and explore her reactions, judgements, and reasoning during the study (Badbury-Jones, 2007; Berger, 2015). During all stages of the research, JP discussed and explored her personal views and assumptions of all aspects of the study (e.g., views on the research question, the interviewing experience, the participants, the interpretation of the data, and the findings) with herself and others. This technique was used to bring awareness of JP’s situatedness (e.g., age, gender, experiences with exercise in nature, emotional responses, and cultural and philosophical views), and how these features may impact and shape the attainment of knowledge (Berger, 2015). TC encouraged JP to employ reflexivity as an opportunity for JP to learn and develop her research skills.



Member Reflections

Member reflection was adopted as a trustworthiness technique that would assist the researchers in gathering a deeper and richer understanding of the participant’s lived experiences (Smith and McGannon, 2018). Participants were sent a copy of their transcripts and analysis of the emerging themes, and were invited to elaborate, correct, or delete any of the information. This technique allowed for transcript accuracy, opportunity to explore and acknowledge differences in interpretations, and facilitate inclusion and transparency in research (Smith and McGannon, 2018). This technique also allowed the researcher the ability to maintain rapport and demonstrate dignity and respect towards participants (Smith and McGannon, 2018). Three of the six participants responded back to the researcher and no further data was obtained.



Crystallization

To embrace the many truths indicative of an interpretivist approach, the researchers adopted crystallization as a trustworthiness technique (Richardson, 2000). This technique allowed researchers the opportunity to see many views by applying intuition, creativity, and immersion with the data at all stages (Stewart et al., 2017). In practice, we reflected on thoughts and considerations of the research question, philosophical underpinnings, analysis, and findings both together and separately to achieve crystallization. JP also conversed with an impartial researcher as a sounding board; the nature of the conversations was to explore the dynamic relationship between the researchers and the topic of research (Janesick, 2001). The aim of these conversations was to enable us to present a more thorough and authentic study (Janesick, 2001).




Ethical Issues

In conducting the present research, two participants engaged in interviews over the telephone which may have resulted in a feeling of disconnection from the researcher as they could not be seen (Hanna, 2012). Although the participants did not make this notion explicit, the researcher acknowledges the potential limitations of this mode of communication. To honour the respect and dignity of all participants by giving them the chance to be heard, valued and speak freely knowing the researcher is paying respectful attention, the researcher endeavoured to build rapport in other ways (e.g., friendly conversation before the interview describing where the researcher was and her intention to listen even though she could not be seen).




RESULTS

The aim of this investigation was to explore the lived experiences of people who participated in a nature-based running event. Through the methodological process previously outlined, two superordinate themes were developed: (1) maintaining good health is vital; and (2) nature as a special place. In broad terms, “maintaining good health is vital” encapsulated participants’ intrinsic drive to develop and maintain all aspects of their health including physical, emotional, and mental. Accordingly, this superordinate theme informed the discovery of the second superordinate theme. “Nature as a special place” encapsulated the participant’s perceptions of the event as containing a unique community and atmosphere that also offered them a little bit of everything (i.e., a wide variety of technical challenges, and environmental diversity). In this way, the natural environment describes participant’s perceptions of the special, novel and affording aspects of the Otway Ranges where the run took place. Maintaining good health is vital is identified as the overarching theme; this theme served as the catalyst to register for the nature-based event. This hierarchal relationship is demonstrated in Figure 1.
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FIGURE 1. Thematic map of superordinate themes.



Maintaining Good Health Is Vital

The experience of participating in the trail running event served as an example of the strong desire to maintain good health. In the context of this study, health is understood as a positive concept that incorporates physical capabilities, social, and personal resources that enable an individual to reach their full potential. Participants were unanimous in their view that health was something that only they could manage and possessed a strong desire to maintain, including undertaking novel events such as the Forrest trail run. Within this superordinate theme were two higher order themes: personal theory of health; benefits of exercise.


Personal Theory of Health

Exercising was a critical aspect of maintaining health, with all participants reflecting on the personal relevance. For some participants, partaking in exercise provided a sense of freedom and control that was a consequence of deliberately attempting to overcome ill health. Whether the ill health was physical or mental in orientation, participants utilised exercise as a form of self-initiated treatment. Hence the personal theory of health reflected the process of engaging in exercise. For example, Mike spoke candidly about achieving a sense of control and freedom following the decision to take responsibility of his physical health by starting to run:

I’m 65 years old now. When I was 57, my eldest brother died of a sudden heart attack and as a result of that, the suggestions from the doctor was that maybe people should go and have a bit of a check-up and find out why. At that stage I weighed about 110 kilos and I smoked anywhere between 20, 40 cigarettes a day…. And drank a hell of a lot of coffee with two sugars in it. So they said I needed to do something, I found that exercising in the park wasn’t fantastic. I tried lots of different things, some combative exercises and things like that. And finally I fell into running. And I just love it because running what it means to me is that for half an hour, 20 min, whatever, I’m on my own…No one can tell me what to do, where to go or anything at all. And I love it. (Mike)

This excerpt captures a dynamic relationship between Mike’s health concept (e.g., actively acknowledging health risks such as being overweight, smoking and sugar intake and how that might impact his lifespan), and Mike’s agency and responsibility regarding his health by using exercise as a means to combating these risk factors. The meaning Mike ascribes to the action of running reveals it as an enjoyable experience that enables him to exert control in his life. The freedom and control that running permits Mike, also allows him to improve his physical and emotional wellbeing whilst taking responsibility of his health.

For other participants, their personal theory of health was intrinsically tied with the concept of seeking challenges; by looking for opportunities to challenge themselves and their bodies, they would be able to better maintain health. Jane, for example, entered the event for the first time knowing that it was a challenging course. When recounting some of the more difficult aspects, Jane recalled how she drew inspiration from other runners:

I met a blind lady [on the run and] she can’t see what she’s doing, but she’s doing it. It was amazing. She made me think “Wow, if she could do it, I could finish this.” To me, the thing that stuck out the most [was that she] was doing it that was blind. It was just amazing to see she was doing it with a helper… That really spurred me on. I thought, “I’ve got nothing wrong with me at all.”

As a mature participant and novice at the event, the encounter with the blind runner enabled Jane to reassess her own abilities; whilst the run was challenging for Jane, she realised that it was also achievable. This chance encounter led to a new sense of perspective and motivation for Jane, which served as confirmation that challenging activities can be rewarding for her health.

Under this broader theme of personal health, it was also apparent that the decision to be physically active and responsible for one’s health was a personally initiated choice to better manage their mental health. The importance of exercise in facilitating these outcomes was summarised by Susan when describing her personal theory for exercise:

So my theory was if I went for a run, I could have a couple of bits of chocolate. So it was a bit about balance as well for me. Probably, if anything, my running and my exercise has increased a little bit because of things that happened at home in terms of social, or not social, personal life. So therefore running was an escape. And probably that greater correlation between the mindset and the feel good. You go for a run, you feel a little bit better. I think if I didn’t turn to running, I possibly could have ended up on antidepressants, so I haven’t gone down that path. I see a psychologist and everything like that regularly, and sort of running has now, and exercise, has sort of been that, not the happy place, but a place that makes you feel better. An escape, you know? It just, and it’s just a part of good routine as well. (Susan)

Here, Susan’s experience reveals her personal theory of health that guides her exercise behaviour. This theory includes the idea that actively engaging in running can justify an enjoyable behaviour that she may see as detrimental to her idea of health (e.g., eating some chocolate). For Susan, her personal life and mental health are important contributing factors that led her to run and remain a strong source of motivation. In this sense, Susan runs to simultaneously facilitate enjoyable experiences, and avoid unpleasant feelings, her push-pull relationship with running underscores her personal theory of health. The significance of running for Susan suggests that it holds personal meaning that intertwines her physical, emotional, and mental wellbeing, allowing her to both manage and take responsibility of her overall state of health.



Exercise Is a Deeply Meaningful Experience

As exercise was an important resource for improving health, most participants recalled deeply meaningful benefits associated with exercise. These benefits encompassed the outcomes associated with performing exercise, such as those evident in Mike’s experiences following his decision to commence running to improve his physical health. For other participants, such as Molly, running also resulted in benefits to mental health:

It’s like a meditation, running. It’s like a form of processing everything that’s going on in your brain… The feel good, the endorphins after exercising are great…And even the group that I run with as well, the trail running, great people. Just nice to get out and socialize. And I’ve been through some pretty challenging times the last few years. And I’ve actually mentioned to the guy that does the group training and I said to him, “If I hadn’t come… If I hadn’t had you and the class…” Yep, anyway…. Really, really good for my mental health. (Molly)

Molly’s description of emotional, mental, and physical benefits of running attests to the holistic benefits of maintaining exercise. Running allowed Molly to process her thoughts, feel the positive effects of endorphins, and socialise. Whilst not explicitly stated, Molly alludes to potential negative consequences of not participating in the group training. Molly’s experiences suggest that she needs to exercise to maintain good mental health. Together, these beneficial outcomes helped Molly to get through personal challenges in a meaningful way such that running has become a resource that she actively utilises to improve and maintain her mental health.




Nature as a Special Place

This superordinate theme resembled a context that was understood as novel, different, and personally meaningful for all participants. Following the analysis of individual experiences, two higher order themes were constructed that represented the atmospheric and uniqueness of the event, and that the running trail itself offered so much variety to participants. Regarding the natural environment, the event was geographically located in the Otway ranges of Australia. Many participants described the environment as very different to other natural environments that they had witnessed both during other events and in their everyday lives. Common descriptions included statements such as “just so beautiful,” “so different,” “so pretty and green,” and “like nothing seen before.” Attributes such as the local wildlife, varying terrains, many different types of flora, and colours and smells stood out as novel and endearing features. One rich description of the personally meaningful value attributed to the natural environment can be seen here as Susan recounted what she found so beautiful about the lake:

It’s funny…it’s [the running trail environment] sort of got this…mystical feeling about it. It could be quite eerie at times when, I know when I’d been out there the week before, it was wet and cold and raining, and that’s why I say it was, had a bit of a mystical feel about it. It was very dark. And there’s these stumps that come out, dead trees that come out of the water. It’s a pretty cool old place. But then it could be quite a beautiful place when the sun comes out and the blue sky. So it just sort of took on these multiple different personas, I guess, it adapted, had different personalities essentially. (Susan)

Here, Susan describes the external environment with rich emotion. The lake adjacent to the running trail seemingly takes on familiar personalities commonly attributed to humans. For Susan, the lake may be interpreted as a reflection of various mood states. In this sense, the lake is more than a lake as an outside stimuli, it is a place that is ascribed a special personal meaning for which Susan connects her unique experience of human emotion.


An Atmospheric and Unique Event

It was unanimous that attending the event resulted in experiencing a strong sense of community and positive atmosphere. Here, atmosphere not only included the feeling participants’ experienced in the start area prior to commencing the event, but also the feeling of being immersed in the natural surrounds. The community feel was characterised by novel features of the event itself, such as fire pits to huddle around prior to the start of the event (the event was scheduled during the Australian winter), and the types of people who participated in the event (e.g., people in various costumes, a blind lady and her guide, and various types of trail runners). As an indication of how unique the event was, Rachel explained how the Run Forrest event differed from other events she had previously completed:

I guess, part of that having a much smaller event that does feel more intimate and you feel perhaps a little more connected with the rest of the people and I think just the fact that it is trail running and there were clearly people there who had done a lot of trail runs before and there was an atmosphere of community. People knew each other from running at that event. And it felt like I was part of that, so that was very different in that respect to the other events that I’ve done where you feel like you’re just one of many thousands of people and you kind of stick with your group a little bit more. I mean, we stuck with our group as well at that event, but it did feel like we were in more of a community. (Rachel)

As her first trail running event, Rachel noticed a feeling of connection and a sense of community; Rachel was able to identify with those around her and was provided with a sense of belonging that was absent at other events. Rachel embraced the opportunity to be a part of this positive atmosphere in a personally meaningful way, adding greater value to her first-time experience.

In the year of data collection, the event was also held over a long weekend, which for many participants allowed them the opportunity for time away. In describing what made her sign up for the event, Rachel elucidated how the event afforded her the opportunity for time away:

I think when Run Forrest came up I realized that… we had a friend’s place nearby that we could stay at, so I suggested a weekend away with these two girls that I run with often. And so it was a bit of an excuse to go away and have a weekend with friends but also to try trail running which we thought it would be a fun experience… I think part of the fun of it for us was the fact that it was a destination and so it demanded us to have a bit more timeout and we made a whole weekend around that event. Whereas if we had run the Run Melbourne event [festival of short and mid-distance running events located in the Melbourne central business district], for example, we would get together for that event and then maybe probably have breakfast together and then go our separate ways. So it’s a much shorter, social event for me. Then based on which ended up being two nights away, which is great. (Rachel)

This excerpt demonstrates Rachel’s idea of the event as being more than a timed race. For Rachel, the event is an opportunity for exercise, fun, social interaction, and a short holiday. The event in this sense is a destination that afforded time out and enabled Rachel to experience many different things that she considered personally meaningful. Other participants also reported similar experiences, with one participant describing her decision to travel 750 kilometres to attend the event. For Molly, the opportunity to exercise, spend time with her daughter, challenge herself, and be in nature were personally meaningful values that she felt driven to travel to experience. Many of the participants had also arranged accommodation to spend the long weekend in Otway and engage in the extra activities available in the town (i.e., a shorter running event the day before, and a soup festival following the Run Forrest event).



Offered a Little Bit of Everything

It was apparent that the actual trail run itself held significant meaning for all participants, who spoke of the diverse landscape and the challenges, distractions, and enjoyable experiences it provided. Sally’s recollection of the environmental diversity best exemplified this theme:

There was a bit of everything, and I think that’s what I really liked about it as well, and it sort of distracts you from the challenging elements of it. So at some points you had wider gravelly, a wider gravelly hill where you could have maybe half a dozen people across. Other times it was sort of a narrower, windy, muddy track where you might run single file, and I think what was really nice, even with that single file, is that… I slipped and some woman behind… not slipped properly but just slightly, and some woman behind me joked, in a nice way, keeping an eye out, and then someone else was a bit slow in front of me and she encouraged me to go round her. I don’t think I’ve ever experienced anything like that in road running. It’s different because obviously you’re not on a tiny little track like that. So, yeah, the terrain was very varied, and, like I said, I think that was good because it was quite distracting. So there seemed to be a bit of everything. It was nice to run over those little wooden footbridges, or something, with the big ferns. (Sally)

In Sally’s case, the constantly changing terrain was both personally engaging and challenging. More importantly, the natural environment afforded Sally a novel experience she had never previously encountered, despite being a seasoned runner. The exposure meant that Sally was continuously reassessing her surrounds and the novel situations which she found herself running through. This environment also provided many opportunities for interactions with others and a sense of enjoyment.

All participants recalled distinct aspects of the environment that resonated with them individually. Whilst many participants had previously competed in large scale events (e.g., marathons, cycling events), for all participants, this was their first time running in this event. All participants commented that they were drawn to this event in some way, and that the event was an achievement of great value. In describing a part of the race that stood out to her, Sally commented that:

I’ve never seen anyone stop and take a picture of anything mid race or run, apart from some park runs, but if you’re looking at a timed event, no, I don’t think I’ve seen that before, and people just seemed, yeah… It’s hard to describe but it was more of a relaxed vibe, friendlier vibe. (Sally)

As a regular runner, Sally experienced a degree of surprise when noticing other competitors stopping to take a photograph of a koala during the timed event. This experience epitomised the event vibe for Sally such that seeing others prioritise the experience of taking in novel stimuli rather than focussing on individual performance (e.g., achieving a good run time) added to a positive perception of the event. In this sense, the event afforded her an opportunity to vicariously appreciate nature, which in turn reinforced the concept of it being a friendly and relaxed event.

For some of the regular runners in this research, the track also included novel technical challenges that they had to navigate. For instance, Molly and Sally both described the new experience of having mud accumulating on the bottom of their shoes and the associated physical toll it had on their bodies (e.g., feeling heavy and shoes being slippery).

…I found that last couple of kilometres really difficult. My shoes were really heavy with mud, I think, and I don’t know how to …My legs just felt really heavy and my feet felt really heavy which I’ve never really experienced before. But then I was thinking, I’ve only got a couple of kilometres to go, it’s fine. So even though I was finding it physically a little bit hard, I knew I didn’t have that far to go. (Sally)

In this sense, the dynamic environment (e.g., wet dirt tracks, wooden bridges, and concrete paths) ensured that participants were faced with many different conditions that required constant adjusting, learning, and skill development which for many were enjoyable experiences. For Rachel, the natural environmental guided conversations between her and her friends during the event creating an enjoyable experience and a distraction from running. For others like Molly and Sally, the natural environment was a place that they described as the most beautiful and different place they had seen, making the event a more pleasurable place to take on the challenge. For Mike, it was the first time he perceived the environment as undiscriminating. This was a fascinating experience for Mike as he described the environment as demanding cooperation to navigate, resulting in experiences of comradery and learning that he had not witnessed before. It was also a place he felt inclined to share with the researcher by sending in photographs a day following his interview.





DISCUSSION

The aim of this research was to explore the lived experiences of people who participated for the first time in a nature-based trail running event using an interpretive phenomenological stance. Following data analysis, we put forward two superordinate themes that represented participant experiences: (1) maintaining good health is vital; and (2) nature as a special place. Actively engaging in exercise was an integral means by which participants were intrinsically motivated to both promote, and mediate, their overall health. It was also a primary factor leading participants to take part in the event. The event itself provided unique value adding opportunities that initiated and maintained engagement and enjoyment at the event. Furthermore, the natural environment was considered a diverse, novel, and special place, suggesting nature is perceived as a personally favourable and meaningful environment by these participants. Collectively, these findings suggest that experienced runners participating in a trail running event afforded the individuals a personally meaningful experience that was aligned with their motivation to exercise.

Results complement existing work in sports, exercise, and natural environment literature. Regarding the maintaining good health is vital superordinate theme, participants’ self-initiated engagement with exercise to control personal situations and improve overall health is consistent with the self-efficacy and self-mastery attributes of physical activity (see Netz et al., 2005). Moreover, participants’ motivating factors that contributed to entering Run Forrest are also consistent with participants’ motivation to visit green spaces, whereby park users in the United Kingdom were motivated to visit green spaces for physical pursuits (e.g., walking, exercise; Irvine et al., 2013). The positive aspects of nature mentioned by participants (e.g., green scenery, types of plants, and views found pleasing) is also consistent with research demonstrating a like and preference for the natural environment (Ulrich, 1983, 1999; Wilson, 1984; Kaplan and Kaplan, 1989). The personal benefits associated with exercise, as reported by current participants, are also congruent across diverse populations; individuals with severe mental illness experienced improved mood as a consequence of becoming more active (Firth et al., 2016), while runners can potentially increase their life expectancy by 3.2 years compared to non-runners (Lee et al., 2017).

Similarly, there were parallels between our findings and those reported in the emerging parkrun literature. For example, the need to maintain health is comparable to the desire to participate in parkrun to improve individual mental health (Dunne et al., 2021). Likewise, participants’ perceptions of an atmospheric community at the event appears analogous to the sense of community connectedness experienced at parkrun (Grunseit et al., 2017; Davis et al., 2021). Collectively, the alignment between the current findings and existing research regarding motivation towards maintaining good health in natural environments reinforces the virtue that these contexts are beneficial to our everyday functioning.

In addition to the consistencies mentioned above, as the first known qualitative investigation of a nature-based trail running event, this research also contributes some novel findings in two ways. First, the subjective and complex interactions between participants and their respective experiences at this event highlight the psychological, emotional, and physical components involved in nature-based exercise as informed by EDP. For example, the rich descriptions of the participants’ individual and unique characteristics (i.e., being older, first time in trail running environment, running alone) and the ways in which they navigated these factors to complete the event demonstrate active engagement with both internal (i.e., psychological) and external (i.e., the varying terrain and other competitors) components during the run. For many participants, this active engagement manifested as a challenging experience that resulted in a considerable sense of achievement and enjoyment. Second, descriptions of the unique environment add support to the EDP concept of affordances; a narrow running trail afforded some participants the opportunity to “crash through” whereas others slowed down to “enjoy the greenery.” Regardless of the individual affordance, the sense of camaraderie and friendship among fellow runners was noticeably different in this event compared to larger events. In this respect, the opportunity for social inclusion and group identification evident among our participants, was similar to freedom and reciprocity attributes among other community-based events such as music festivals (Ballantyne et al., 2014).

More broadly, these affordances presented as opportunities for achievement, social connection, skill development, and time away. Given that nature-based adventurous activities (e.g., skydiving) can foster wellbeing by fulfilling basic psychological needs (MacKenzie and Brymer, 2018), it is plausible that the affordances within nature-based mass participation sporting events also contribute towards individual wellbeing. In other words, our findings imply that nature-based running events can hold important opportunities to facilitate individual wellbeing for those with prior experience in performing exercise.


Theoretical and Methodological Implications

Possibly the most unique contribution of this study comes from the methodological design; maintaining an interpretivist paradigm and employing IPA were instrumental in yielding the reported findings for two reasons. First, the interpretivist paradigm allowed for an open-minded investigation into nature-based exercise. In this sense, the atheoretical analyses facilitated us as researchers to provide novel information regarding participants’ subjective experiences and avoid overlaying a preconceived notion of nature-based exercise. That the findings exemplify the notion of affordances (i.e., how participants engaged with the natural environment), further strengthens the EDP approach to nature-based research. Second, employing IPA allowed the researchers to directly explore the complex lived experiences of participants by gathering deep and contextual information surrounding the human-nature relationship and the values attributed to the event and environment. As such, this specific methodology has facilitated a thorough investigation which has allowed for the elicitation of the unique findings to support EDP.

The alignment between our findings and those reported in the existing literature also sit well with the current generalizability debate among qualitative researchers (e.g., Smith, 2018). Specifically, the congruence between the current findings on the necessity to maintain good health and those from previous investigations (e.g., Kwasnicka et al., 2016) suggest a degree of naturalistic generalisability; our findings may resonate with the implicit experiences of green exercise researchers and consumers (Barton and Pretty, 2010). Similarly, it would be prudent for future research to investigate the transferability of the current findings (Lewis, 2014). Specifically, participants in the present study had prior experience in performing exercise hence their stories are reflective of individuals with self-determined motives to undertake a personally unique running event. However, these experiences may naturally differ to those who may be new to running and the trail running event altogether. Given that the construction of knowledge is subjective and can represent multiple realities (Smith, 2018), and that the proliferation of nature-based recreation activities abounds (Mackintosh et al., 2018), it would be wise to continue the investigation of such trail running events within nature with a particular focus on participants’ motivation, ableism, and the human-environment relationship. Whilst beyond the scope of the current study, future investigations should include an exploration of the barriers and facilitators for individuals and or groups who may be less likely to undertake nature-based exercise, particularly such trail running events. Findings from research that focuses on these individuals and groups may help us to better understand how we can improve accessibility and engagement with nature-based exercise more broadly across society. Furthermore, there is mixed research regarding the impact of urban mass participation sporting events on sustained health behaviour change; such events may not facilitate a shift in long-term motivation to exercise (Coleman and Sebire, 2016). If future research was to consolidate the current findings by examining long-term engagement in nature-based events, then that evidence may reveal strategies to better support individuals to change exercise-related behaviour. Such research would move the green exercise field beyond the romanticised relationship and into one that showcases a deeper understanding of when, how, where, and why nature-based exercise can benefits individuals and communities.




CONCLUSION

In summary, this research aimed to explore the lived experiences of people who participated in a nature-based mass participation running event. An in-depth analysis of six individuals’ experiences aided in the construction of two superordinate themes: maintaining good health is vital, and nature as a special place. These themes resembled participants’ personal theory of maintaining health behaviour (i.e., physical, emotional, mental), and their connection with nature (i.e., a special and novel environment). Collectively, these findings suggest that engaging in a nature-based event is beneficial, to the point that completing a nature-based running event afforded participants novel encounters that may have contributed towards their individual wellbeing. Future research could continue this line of inquiry by examining longer-term and repetitive engagement with the natural environment, such as frequently participating in similar events. Findings from these investigations would contribute towards a better understanding of how mass-participation sporting events in nature may enable long-term health behaviour change.
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Strong evidence shows that exposure and engagement with the natural world not only improve human wellbeing but can also help promote environmentally friendly behaviors. Human-nature relationships are at the heart of global agendas promoted by international organizations including the World Health Organization’s (WHO) “One Health” and the United Nations (UN) “Ocean Decade.” These agendas demand collaborative multisector interdisciplinary efforts at local, national, and global levels. However, while global agendas highlight global goals for a sustainable world, developing science that directly addresses these agendas from design through to delivery and outputs does not come without its challenges. In this article, we present the outcomes of international meetings between researchers, stakeholders, and policymakers from the United Kingdom and Brazil. We propose a model for interdisciplinary work under such global agendas, particularly the interface between One Health and the UN Ocean Decade and identify three priority research areas closely linked to each other: human-nature connection, conservation-human behavior, and implementation strategies (bringing stakeholders together). We also discuss a number of recommendations for moving forward.
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INTRODUCTION

Linking science to decision making to achieve societal benefits can present a challenge for scientists, policy makers, and practitioners. Identifying research gaps, implementation barriers, and priorities linked to global agendas offers a pathway to address such challenges promoting socially relevant science and providing insights from knowledge to action. The World Health Organization (WHO) and the United Nations (UN) use the relationship between humans and their surrounding natural world as a fundamental pillar of their global agendas. Such agendas demand interdisciplinary and multisector collaborative efforts at a local, national, and global level. Improving and strengthening such efforts are crucial to support and achieve agenda goals.

The One Health approach aims to improve the understanding of how the health of organisms, people, and the environment are intimately connected (Lee and Brumme, 2013). This vision (Murray et al., 2014) has recently been pushed to the top of the agenda due to the current global health and environmental challenges, including the COVID-19 pandemic (Souza et al., 2021). There has been substantial investment by a number of funding organizations and governments (Defra, 2018) to enhance collaboration across human, animal, and environmental health sectors (Mazet et al., 2014; Khan et al., 2018). For example, the United Kingdom government has set out to use natural outdoor spaces (green spaces) and rivers, lakes, and coastal waters (blue spaces) to improve the health and wellbeing of its population. Alongside a plan to create and conserve outdoor spaces, they have set out to develop programs to encourage closeness to nature, with particular focus on disadvantaged areas and the negative impacts of loneliness and social isolation [Department for Environment, Food & Rural Affairs (DEFRA), 2018]. Interdisciplinary research has also been influenced by the UN declaration of 2021–2030 as the Decade on Ecosystem Restoration all closely linked to the Sustainable Development Goals (SDG) of the Agenda 2030 (Ryabinin et al., 2019; Fischer et al., 2020). While global agendas summarize multi-sectoral discussions and goals for a sustainable world, science is required to link across these agendas, from conceptualization and design through to outcomes and impact.

Working across natural, social, and health sciences can be a way forward to address these agendas. Policies and practices that nurture our environment while being mindful of societal needs should promote care, protection, and sustainability for both the planet and people from all backgrounds (Kelly, 2018). This requires us to review how we produce science, including our scientific principles, aims, and methods and the way in which we balance the implementation of top-down and bottom-up approaches (Pereira et al., 2019, 2021). Additionally, the way we spread and disseminate the usable knowledge has to be adjusted through networks to align science to social needs (Phelps et al., 2012). It also needs to accept the increasingly significant role that social media plays in eliciting responses from the public and hence, its potential impact through influences on decision makers. However, doing so presents many challenges. An integrated approach to research that is directly linked to global agendas is often discussed and desired, but exchange of knowledge among disciplines and stakeholders is a challenge, not only in sciences but also in politics and the private sector (Chien, 2013; Spencer et al., 2019). Collaborative approaches urgently need strengthening if we are to succeed in moving from concept to practice. The transformative science concept for the UN Ocean Decade provides a clear pathway for a change in science, based on co-design, solution-focused approaches open, and accessible to all and integrating generational, gender, and geographic diversity, including local and indigenous knowledge (UNESCO, 2021). Furthermore, evidence shows that there is a need for better monitoring, evaluation, and measuring of outcomes of this type of interdisciplinary approach which would support the case for future funding and would support the development of guidelines and best practice (Errecaborde et al., 2019; Spencer et al., 2019). For example, more needs to be done to firstly, evaluate the effectiveness of blue/green space therapeutic interventions on physical and mental wellbeing. Secondly, to determine the factors that are most effective in promoting different health and wellbeing outcomes, and finally, to understand the relationship between blue/green spaces, coastal proximity, health, and wellbeing, which can support environmental management and planning decision making (Gascon et al., 2017; Garrett et al., 2019).



WORKING ACROSS SECTORS AND DISCIPLINES

This article reports on the outcomes of a 3-day international workshop with researchers, stakeholders, and policymakers of both the United Kingdom and Brazil. Our goal was to explore how to produce a working model across countries and disciplines that addresses global agendas, particularly the interface between One Health and the UN Ocean Decade. Brazil, like all countries on the Development Assistant Committee list, is facing significant challenges in health and in conservation of its diverse environments. Non-communicable diseases (including cancers, dementia, diabetes, and mental illness) accounted for 74% of premature deaths in Brazil (WHO, 2018a,b), while 47% of the adult population are thought to be at increased risk of premature death due to lack of physical activity (Beltrán-Sánchez and Andrade, 2016; Herazo-Beltrán et al., 2017). Equally, its coastline suffers many problems associated with rapid urbanization including habitat loss and pollution. For instance, contamination of coastal waters by untreated domestic sewage is a major environmental problem (Martinez et al., 2021) with negative impacts on the environment (Arevalo et al., 2007; Wear and Thurber, 2015) and health of coastal communities (e.g., respiratory infections, gastroenteritis, and hepatitis A; Shuval, 2003). Additionally, the very complex nature of the environmental problems that this region faces demands institutions to work as part of a team to create flexible, adaptive, and fit-for-purpose policies to secure social-ecological justice and wellbeing for all humans (Gonçalves et al., 2020a).

Brazilian policy makers recognize the link between public health and the environment and have set as a priority the need for cities across Brazil to engage with and support interdisciplinary research that can inform relevant environmental, planning, and public health policies. However, Brazil is currently lacking evidence base and interdisciplinary research capacity in order to develop and evaluate initiatives that will put this into action. In nations like the United Kingdom, there is a significant disconnect between increased urbanization and nature conservation resulting in the wellbeing and health benefits of the environment becoming increasingly out of reach (Gittins et al., 2021). Also, to date, the environment is largely “untapped” as a resource that can moderate rising health and wellbeing issues (Brink et al., 2016). Hence, the workshop aims were in line with three Sustainable Development Goals (SDGs): SDG11 (Sustainable Cities and Communities), SDG3 (Good Health and Wellbeing), and SDG10 (Reduced Inequality). Discussions during the workshop integrated these SDGs as opposed to looking at them in isolation. The workshop took place online in May 2021 with a total of 24 participants (13 based in Brazil and 11 in the United Kingdom) from academia, non-governmental organizations (NGOs), and governmental sector working across a wide range of areas, such as psychology, anthropology, health, physical education, ocean and marine sciences, conservation, and biological sciences.

During the workshop, participants first identified research interests within disciplines in each country, followed by a discussion between countries for both health and environmental sciences. In sequence, working in mixed groups, participants identified links between their work and the two global agendas, One Health and UN Ocean Decade. Finally, participants engaged in in-depth discussions to identify research questions that integrated their work and also contributed to these agendas. The meetings were recorded and subsequent thematic analysis (Braun and Clarke, 2006) of recordings resulted in the identification of three interdisciplinary priority working areas to address these global agendas (Table 1). Informed by these areas, we were able to propose a conceptual model which represents a potential causal pathway linking the provision of green/blue spaces with community-level support for pro-environmental government policies (Figure 1). Future work will focus on evaluating this pathway as well as identifying new ones. We define our three identified priority areas as:



TABLE 1. Interdisciplinary priority areas for action which address the One Health and United Nations (UN) Ocean Decade agendas.
[image: Table1]
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FIGURE 1. Conceptual model linking the provision of green/blue spaces with community-level support for pro-environmental government policies.



Human-Nature Connections

Human-nature connection focuses on increasing our understanding of the magnitude of the connection between humans and their natural environment and the mechanisms (e.g., personal, sociocultural, economic, infrastructural, and political) driving it. Such connectedness brings benefits to both humans and nature (Maretti et al., 2019), improving human wellbeing while promoting pro-environmental behaviors (McEwan et al., 2019; Pritchard et al., 2019; Richardson et al., 2020). Surveys in England found that people who chose to have contact with nature more than once per week were more likely to improve their general health and also engage in pro-environmental behaviors, such as recycling, green transport, and encouraging others to protect the environment (Martin et al., 2020). Gittins et al. (2021) showed wellbeing gains from time spent in the woods (Actif Woods Wales program) for people with a range of health and social vulnerabilities. Fairchild et al. (2018) examined how greater habitat diversity can play a role in enhancing human interest in conservation, facilitating educational and recreational benefits. This working area focuses on identifying, within the context of both United Kingdom and Brazil, socioeconomic barriers to this human-nature connection which often lead to unequal access to outdoor spaces. There is a growing urgency for work to create “Healthy Cities” (WHO, 2012) that improve health outcomes for inhabitants (Gittins et al., 2021; Rice, 2021). Cities such as Santos (population: 430,000) or São Paulo (population: 12 million) can act as case studies to not only investigate the concept of “Healthy Cities” but also to explore potential comparisons between coastal/rural/urban-United Kingdom/Brazil contexts. With those case studies, it is possible to assess multiple impacts on health and wellbeing through a comparative research agenda aimed at the interface between metropolitan and coastal areas in places of intense urbanization. As our proposed conceptual model shows (Figure 1), this can encourage and stimulate a move toward coastal and metropolitan sustainability in a context of cross-scale environmental governance (Gonçalves et al., 2020b).

This area is informed by strong evidence that supports (a) the relationship between urban green spaces and improved mental health, frequently linked to the uptake of healthy behaviors including physical activity [Richardson et al., 2020; NERC (Valuing Nature Programme), 2021], (b) that urban green space interventions are most effective when coupled with social engagement and health outcomes that reach out to new target groups across all demographics (WHO, 2017), and (c) coastal zones (and other blue spaces) provide varied benefits that increase the health and human quality of life (Souza-Araujo et al., 2021). Work in this area requires radical approaches which embrace alternative epistemologies, local “expert” knowledge and societal/behavior change. The sense of belonging to nature and the respect that comes from the awareness of this integration must be the basis of a sustainable relationship between human beings and nature (Moore and Milkoreit, 2020). Science also needs to advance in investigating and providing evidence not only about understanding this interaction and its personal and societal outcomes, but also how to improve it.



Conservation-Human Behavior

Conservation-human behavior focuses on addressing the need for an increased evidence base on the impact of resource overexploitation and other human activities on the environment and hence on the livelihoods and wellbeing of communities in order to promote, nurture, and manage these activities and relationships in the future. Understanding why people behave the way they do, at the personal level but also in institutional and corporate settings, is a key to managing these human behaviors and conserving the environment for future generations. This includes exploring how human-nature interactions may vary across scales (local to global) and over time (short to long-term impacts), and what drives these interactions. This area works on the premise that by valuing and creating an attachment with nature, through increased personal wellbeing, we can potentially increase sustainable attitudes. Nature connectedness has been found to be positively related to wellbeing, household pro-environmental behaviors (such as recycling, green transport, and encouraging others to protect the environment), and nature conservation behaviors (such as volunteering to help care for their environment; Martin et al., 2020). Thus, the emotional meaning people feel through interacting with nature can be harnessed for greater conservation efforts.

Understanding human behavior and social practices in a conservation context focuses on developing and evaluating human behavior driven initiatives to reduce and monitor the impact that increased urbanization is having on the green and blue spaces of cities such as Santos. It draws on research that demonstrates that innovative urban green infrastructure, such as protected areas and urban parks, can help mitigate the impact of climate change while supporting human and animal wellbeing (Pinto et al., 2020) but only when work is carried out across sectors open to identify common human and conservation objectives (Hassen, 2016; Hoyle and Gomes Sant’Anna, 2020). Ultimately, framing nature as a therapeutic tool has the potential to simultaneously meet human and conservation needs thus allowing for inclusive policy decision making, such as developing bespoke outdoor spaces in cities (Kelly, 2018). However, in developing policy and implementing specific actions, it is necessary to recognize and guard against the potential for the growing number of people accessing green and blue spaces for health benefits, to threaten biodiversity, and the integrity of ecosystems. This is because natural spaces are inevitably modified to accommodate human use. “People-friendly” spaces are not necessarily “wildlife-friendly.” Hence, we need a broader approach that aims to balance conservation principles with the need for esthetic features or maximizing activities in natural environments (Shanahan et al., 2019).



Implementation (Co-design and Co-delivery)

Implementation (co-design and co-delivery) focuses on optimizing successful implementation of evidence generated in areas 1 and 2 and on the vital role of effective and accessible communication strategies (aiming at raising awareness, education, and engagement) in improving human-nature relationships and reducing health inequalities. This is based on the premise that local governments, through leadership, can play a vital role in implementation success which in turn can lead to addressing the health divide (WHO, 2012). Aspects related to safety, accessibility, and access to nature, especially for economically disadvantaged and socially vulnerable populations should also be part of this scenario. This area of work will require active engagement of key stakeholders and the application of bottom-up approaches at a community level to develop (or tailor) tools that can inform and transform both conservation and health policies. There is increasing attention on economic evidence of environmental health policy and health benefits from natural environments (WHO, 2013). Funding for policy change or community programs needs to be evidence-based and justified to enable successful implementation. Improvements in health and wellbeing from environmental interventions can also have wider social and economic gains including saving on healthcare costs from a reduction in chronic health conditions (Lynch et al., 2020). Finally, considering a wide range of stakeholders is important in co-producing change and in driving recognition of the societal value of green and blue spaces. Such understanding of the benefits to local and national economies is necessary to evidence the case for investment in environmental infrastructure (Lynch et al., 2020).




MOVING FORWARD—RECOMMENDATIONS

As a result of the workshop, six recommendations on how to conduct research following the One Health approach and goals of the UN Ocean Decade were suggested. The group identified that there is a need:

▪ To further develop mixed methods and participatory methodologies, i.e., research designs that incorporate innovative quantitative and qualitative approaches to generate in-depth understanding of human experiences, the environment, and wider systems.

▪ To better “exploit” available datasets and published evidence. This requires more open-access availability and investment in adequate training and guidance, but also more academic awareness of data held by public bodies (such as the Monitor of Engagement with the Natural Environment survey, Martin et al., 2020). More robust research designs for a higher level of evidence are also needed.

▪ For mutual learning between natural, social, and health sciences. This is necessary to understand the interlinkages between the fields to facilitate research which generates usable knowledge leading to action and social transformation.

▪ To embed theoretical frameworks into the design and development of research studies. Theories of human behavior, of resilience, and of social inclusion were identified as critical components to better understand human-nature-health connections.

▪ To promote bottom-up approaches that include co-production and co-design in order to explain the reasons that drive people to interact and benefit from their environments.

▪ To acknowledge that multidisciplinary knowledge and projects co-designed with stakeholders can strengthen sustainability through holistic governance systems, allowing changes of institutions, values, and practices.



CONCLUSION

The workshop and the creation of this network have proven that it is possible to bring together researchers, stakeholders, and policymakers from different backgrounds working toward science linked to global agendas. It showed that global agendas can become a bridge that links a wide range of disciplines and that together we can engage in scientific research that addresses the intertwined nature of current societal challenges. Also that it is possible to accommodate socioeconomic-cultural differences among countries by strengthening co-design and mutual learning. As a result, a United Kingdom/Brazil network was created. To promote scientific and socially impactful research, we need efforts that are interdisciplinary, based on scientific evidence and that cut across sectors and cultures. We also need to address and exploit the increasingly vital role of digital dissemination pathways, such as social media, in generating impact. These efforts are vital to have a chance to successfully put into action the global health and environmental agendas for the next decades. We would like this paper to play a role in encouraging the creation of other networks and to promote communication between them.
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The main objective of this 2-week RCT study was to test the efficacy of the previously developed Noticing Nature Intervention (NNI) to boost wellbeing during winter months. The NNI consists of noticing the everyday nature encountered in one’s daily routine and making note of what emotions are evoked. Community adults (N = 65) were randomly assigned to engage in the NNI or were assigned to one of two control conditions. Paired t-tests revealed significant increases pre- to post-intervention in the NNI group for positive affect (d = 0.43), elevation (d = 0.59), nature connectedness (d = 0.46), and hope agency (d = 0.64), and a marginally significant increase in transcendent connectedness (d = 0.41). No significant pre-post difference emerged for any aspect of wellbeing in the control conditions. Analysis of qualitative findings revealed that negative emotion themes were 2.13 times more likely to be associated with built photos than with nature photos. Feelings of peace, awe, happiness, humbleness, and hope were more likely to be associated with nature photos, while feelings of annoyance, loneliness, curiosity, uncertainty, anger, yearning, and comfortableness were more likely to be associated with built photos. Overall, results indicated that engaging in the NNI can provide a wellbeing boost, even in the cold of winter. This study is the first (to our knowledge) to test any nature-based wellbeing intervention during colder, winter months, and to directly assess the impact of a nature-based wellbeing intervention on levels of hope.

Keywords: wellbeing, Noticing Nature Intervention, winter, hope, connectedness


INTRODUCTION


“It was a beautiful, blue and frozen morning…and Saturday, too! The sun was bright and the old snow sparkled. The day was young and full of opportunities!” (Participant jmhd9423)
 

Within a positive psychology framework, wellbeing is construed as consisting of aspects of hedonia, such as positive emotions, satisfaction with life, and happiness (Keyes, 2002; Diener, 2009), and eudaimonia, including meaning in life and self-transcendence (see Huta and Waterman, 2014). Evidence is emerging that engaging with nature is an important pathway to boosting both these facets of wellbeing. For example, findings from large population-based studies have consistently demonstrated that people experience greater wellbeing when in more natural, compared to more built, environments (e.g., MacKerron and Mourato, 2013; White et al., 2013). Literature reviews of the benefits of connecting with nature (Capaldi et al., 2015), in addition to systematic reviews of exposure to nature (Tillmann et al., 2018) and nature-based interventions (Coventry et al., 2021), all demonstrate that connecting with nature boosts wellbeing. Systematic reviews and meta-analyses of randomized controlled trials (RCT) of brief nature-interventions also evidence the important role that engaging with nature has on mental wellbeing (McMahan and Estes, 2015; Hunt et al., 2021). Indeed, engaging with nature has been posited to be a basic psychological need (Searles, 1960; Baxter and Pelletier, 2019; Hurley and Walker, 2019).

Despite this evidence, research validating nature-based wellbeing interventions is somewhat sparse. Most RCTs in this area involve brief, one-time sessions of exposure to or engagement with nature wherein wellbeing is measured immediately after the engagement. Some exceptions, though, do exist. Two such exceptions are studies which involved participants noting three good things in nature on a daily basis for 1 week (McEwan et al., 2019; Pocock et al., 2021, under review). In both of these studies, participants randomly assigned to the Three Good Things in Nature condition reported higher levels of wellbeing. Another two exceptions are studies by Passmore and colleagues testing the Noticing Nature Intervention (Passmore and Holder, 2017; Passmore et al., 2022). The Noticing Nature Intervention consists of being mindful, on a daily basis for 2 weeks, of the emotions that are evoked by the everyday nature one encounters in their everyday routine. Both of Passmore and colleagues’ experimental studies involved random assignment to either the Noticing Nature Intervention or a control condition. In both studies, at the end of 2 weeks, wellbeing was significantly higher in the Noticing Nature Intervention condition than in the control conditions (ds from 0.49 to 0.69). While such research is slowly becoming more common, gaps still exist in the extant literature.


Research Gaps

Nature-based interventions have thus far been primarily conducted in spring, summer, or early fall months when weather tends to be mild or pleasant, and vegetation growth is colorful and green. To our knowledge, no experimental, RCT nature-based wellbeing intervention studies—of either short or longer duration—have been conducted in colder winter months.

There is also a relative dearth of research examining engaging with nature as a pathway to hope. Empirical findings do, though, suggest that people find hope in nature (Passmore and Howell, 2016). For example, in a qualitative study involving discussions and autobiographical writing exploring sources of hope, Hicks (1998) reported that the natural world emerged first in a collective list of 10 sources of hope. Berger and McLeod (2006) identified increased hope as an outcome associated with counselling approaches in which clients’ connectedness to nature is explored; Turner and Cox (2004) found that when participants were asked to take photos of what inspired hope in them, photos of nature were common. Lastly, in Passmore and colleagues’ experimental RCT studies (Passmore and Holder, 2017; Passmore et al., 2022), a theme of hope emerged from the qualitative writings of participants who had been randomly assigned to engage in the Noticing Nature Intervention. However, despite this empirical evidence, no experimental studies have specifically assessed the impact of engaging with nature on hope.



The Current Study

Given these research gaps, the primary objective of the current study was to test the efficacy of the Noticing Nature Intervention (Passmore and Holder, 2017) to enhance wellbeing during winter months. A secondary objective was to assess boosts in hope, as a specific aspect of wellbeing, as a direct result of engaging in the Noticing Nature Intervention. Our last objective was to test the generalizability of Passmore and colleagues’ previous findings (Passmore and Holder, 2017; Passmore et al., 2022) regarding the wellbeing benefits of engaging in the Noticing Nature Intervention beyond an undergraduate population sample.




MATERIALS AND METHODS


Recruitment and Participants

Participant recruitment and participation occurred from January to mid-March in 2021. Two recruitment methods were used: hand-delivered flyers to residences in Edmonton, Alberta, Canada, and word-of-mouth via social media contacts. The recruitment poster noted that participants were wanted who were “interested in participating in research examining the relationship between taking digital photos and emotional experiences in winter.” While the ad noted that the researchers were interested in emotional reactions to everyday surroundings, no indication of the type of those surroundings was given. That is, no mention of nature was made. This was done to avoid initial self-selection bias of participants who had greater affiliation with nature. A total of 91 participants were recruited, 65 of whom completed all parts of the study. Of these 65, 43 were from Edmonton, and the remaining 21 were from other cities in Canada or the northern USA. The mean age of participants was 46.75 years (SD = 13.60, range: 21–75, Median = 47.00); 51 participants were female, 14 were male. Participants’ occupations varied and included teacher/university professor, business administration or management, fine arts performer, mental health professional, university student, retired, and unemployed (see Table 1 for complete details). Mean age was similar across all conditions, as was ratio of female to male participants, and the general spread of occupations.



TABLE 1. Participant occupations.
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Measures


Hedonic Well-Being


Positive and Negative Affect

The 20-item Positive and Negative Affect Scale (PANAS; Watson et al., 1988) includes 10 words pertaining to positive emotions (e.g., strong, enthusiastic) and 10 words pertaining to negative emotion (e.g., irritable, guilty). Respondents rate each item on a 5-point scale from 1 (very slightly or not at all) to 5 (extremely) to indicate the extent to which they experienced each of the listed emotions over the past 2 weeks. Positive affect (α = 0.92) and negative affect (α = 0.89) were calculated.



Satisfaction With Life

The Satisfaction with Life Scale (SWLS; Diener et al., 1985) is a five-item scale that measures life satisfaction. Participants rate items (e.g., the conditions of my life are excellent) on a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree). Cronbach’s α was 0.89.




Eudaimonic Well-Being


Meaning in Life

Sense of meaning was assessed with Huta and Ryan’s (2010) Sense of Meaning Scale (SMS). This scale’s 12 items are either words or phrases that pertain to elements of meaning and purpose in life (e.g., meaningful, full of significance). Using a 7-point Likert scale with endpoints of 1 (not at all) to 7 (extremely), respondent rate the degree to which each item describes how they typically felt about their activities and experiences over the past 2 weeks. Huta and Ryan’s principal component analyses showed that a sense of meaning was a distinct aspect of well-being. Cronbach’s α in the current study was 0.96.



Transcendent Connectedness

Six items were selected from the Metapersonal Self (MPS) Scale (DeCicco and Stroink, 2007) to assess the extent to which an individual feels connected to wider aspects of humankind and life in general. Items (e.g., “My sense of identity is based on something that unites me with all other people” and “I see myself as being extended into everything else”) are rated on a 7-point scale with end points of 1 = Strongly Disagree and 7 = Strongly Agree. Cronbach’s α was 0.91.



Elevation

Huta and Ryan’s (2010) Elevating Experiences Scale (EES) is a 13-item scale which assesses a variety of emotions (e.g., inspired, elevated, deeply appreciative, profoundly touched, emotionally moved). Items are rated using a 7-point scale with endpoints 1 (not at all) and 7 (extremely), according to the degree to which each item describes how the respondent typically feels. Cronbach’s α was 0.97.




Hope

We used two measures of hope. The Herth Hope Index (HHI: Herth, 1992) was developed to capture the multidimensionality of hope within a shorter-form assessment tool. The 12 items of this scale (e.g., “I believe that each day has potential”) are rated on a scale from 1 (strongly disagree) to 4 (strongly agree). Cronbach’s α was 0.90. The Adult Hope Scale (AHS; Snyder, 2002) was developed within the context of Snyder’s Hope Theory, which defines hope as a capability to derive pathways to desired goals (i.e., hope pathways), and motivation and capability to use those pathways (i.e., hope agency). Two subscales are composed of four pathway items (α = 0.97; e.g., “I can think of many ways to get out of a jam”) and four agency items (α = 0.93; e.g. “I energetically pursue my goals”) which are rated using an 8-point scale ranging from 1 (definitely false) to 8 (definitely true).



Nature Connectedness

Two measures were used to assess nature connectedness. The single-item Inclusion of Nature in Self Scale (INS; Schultz, 2001) is rated by choosing one of seven diagrams depicting increasing degrees of overlap between a circle labeled “Self” and one labeled “Nature.” Mayer and Frantz’s (2004) Connectedness to Nature Scale (CNS) is composed of 14 items which assess a sense of oneness with the natural world (e.g., “I often feel a sense of oneness with the natural world around me”). Items are rated on a 5-point scale with endpoints 1 (strongly disagree) and 5 (strongly agree). Cronbach’s α was 0.87.



Time in Nature

At the end of the study, participants were asked to estimate how much time they had spent in nature per day, on average, over the course of the previous 2 weeks.




Procedure

Participants went to the study website where they watched a brief 5-min video in which the main author provided an overview of the study. Those interested in continuing proceeded to the next page where they were presented with the consent form and asked to provide their email address. An email was sent to each participant with a link to Part 1 of the study, along with a randomly-generated participant ID code so that responses were not linked to email addresses to preserve anonymity. In Part 1, participants completed measures of well-being, hope, and nature connectedness, and demographic questions regarding age, gender, and occupation.

Following the procedure and instructions of the first study testing the Noticing Nature Intervention (Passmore and Holder, 2017), participants were then randomly assigned to one of three conditions—Nature, Built, or Delay (a business-as-usual control condition)—which constituted Part 2 of the study. Those assigned to the Nature condition (n = 24) were instructed to notice and be mindful, for the next 2 weeks, of how the natural elements and objects they encountered in their daily routines made them feel. (In essence, participants were asked to engage in the Noticing Nature Intervention.) As in the 2017 study, participants were also asked to take, and upload, digital photos of the nature scenes/objects that evoked emotions in them along with a brief description of the emotions that were evoked. A minimum of 10 photos spaced over the course of the 2 weeks was requested. It was stressed that the researchers were not concerned with the photos per se (e.g., quality, creativity), but rather with the participants’ emotional experience and reaction to how the objects/scenes made them feel.

Those assigned to the Built condition (n = 19) were provided the same instructions, except that they were to pay attention to how the human-built objects and scenes they encountered made them feel. Accordingly, these participants were asked to take/upload photos of human-built objects and scenes along with a brief description of the emotions evoked. During the 2-week intervention, participants in the Nature and Built conditions received reminder emails about the study activity (as per their random assignment) every day, along with a link to upload their photos and descriptions of emotions evoked.

As per Passmore and Holder’s (2017) study, a business-as-usual control condition (n = 22) was also utilized wherein participants were instructed to continue with their regular routine for the next 2 weeks, at the end of which they would be provided with instructions for the “emotional photography” portion of the study. In actuality, these participants merely completed the post-questionnaires in 2 weeks’ time and were then debriefed.

In 2 weeks’ time, all participants, regardless of condition, received an email with a link to the study’s website which they were asked to log-in to within 48 h to complete Part 3 of the study. Part 3 consisted of completing the same measures of well-being, hope, and nature connectedness which they had completed 2 weeks prior. All participants were debriefed, thanked, and given the opportunity to download the instructions for the Noticing Nature Intervention. All participants were given the opportunity to withdraw their responses (even though responses were anonymous). They were then directed to a separate website where they entered their email address for a chance to enter a draw for one of fifty $50 Amazon e-vouchers.




QUANTITATIVE RESULTS

Given the relatively small number of participants we were able to recruit in each condition for this study, we did not have sufficient power to conduct ANCOVAs or between-group t-tests to meaningfully examine between-group differences.1 Rather, we conducted within-group paired t-tests to examine if significant changes occurred within each group on levels of wellbeing, hope, and nature connectedness. Although still under-powered, our sample size was less-so for this type of analysis; nonetheless, these findings should be viewed with some caution and as preliminary. Significant differences from pre- to post-intervention in wellbeing, hope, and nature connectedness emerged in the Nature group. Participants in the Nature condition reported significantly higher levels of positive affect (d = 0.47), satisfaction with life (d = 0.43), elevation (d = 0.59), hope agency (d = 0.64), and nature connectedness (on the INS measure: d = 0.46), and marginally significantly higher transcendent connectedness (d = 0.41). Negative affect, a sense of meaning, and hope pathways did not differ significantly from pre- to post-intervention. In the Built and Delay conditions, no significant differences emerged for any measure of wellbeing, hope, or nature connectedness from pre- to post-intervention (ps > 0.134). See Tables 2 and 3 for full statistics.



TABLE 2. Descriptive statistics.
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TABLE 3. Paired t-tests.
[image: Table3]

At the end of the study, participants reported how much time they had spent in nature over the course of the 2 weeks. Participants in the Built condition reported spending the most time in nature (M = 50.83, SD = 39.42), followed by those in the Nature group (M = 41.67, SD = 40.18), and participants in the Delay group (M = 37.50, SD = 33.55). Again, sample size was too small to provide sufficient power for meaningful between-group statistical analyses.



QUALITATIVE FINDINGS

Combined, participants in the Nature and Built conditions submitted a total of 609 photos (an average of approximately 12 photos per participant). Participants in the Built condition submitted a total of 295 photos of human-built objects and scenes. In addition to these built photos, participants also submitted a total of 46 nature photos. Indeed, 76% of participants in the Built condition submitted at least one nature photo. Participants in the Nature condition submitted a total of 314 nature photos; thus, a total of 360 nature photos and 249 built photos were submitted.

While many participants in the Built condition focused on singular objects in their home, others were mindful of human-built objects outdoors such as houses and buildings, construction sites, outdoor lighting displays, public signs, national flags, and seats on transit. Not surprisingly, most participants in the Nature condition remarked on nature they encountered outdoors, although a few participants were mindful of nature indoors such as house plants or flowers. The nature photos were a mix of singular objects (such as a single bird, leaf, or tree stump) and broader landscapes or vistas.

A description of the emotions that had been evoked by the object/scene accompanied each photo. Some descriptions were quite simple and merely consisted of a list of emotions (e.g., “amused, focused, productive and engaged,” “hope serenity,” “disgust,” “uncertain, anxious, jumpy”). However, the bulk of entries (69%) were one-to-three-sentence paragraphs providing detailed, explanatory descriptions. For example:


“Gratitude, joy, and pride. Grateful to have these plants to tend to and grateful for how these plants are contributing to a healthier living space; joy to see something green and alive as well as them thriving even during a harsh winter; and pride at how I have been keeping these plants alive” - Participant jpvt4234 [Nature photo]

“Love, comfort, peacefulness, satisfaction, joy. I purchased this chair over twenty years ago when I bought my first home and was still single. It has been “my spot” for reading, reflection and prayer… and, later, when nursing my little ones. So many memories connected to it!” - Participant jcad5225 [Built photo]
 

Responses were first coded for valence as either positive or negative.2 Positive and negative themes were evident in descriptions of both nature and built photos. For example:


“The bunny prints evoke a sense of lightness and makes me smile.” - Participant hrgp1498 [Nature photo]

“Slightly sad as the sun is still low on the horizon, and the sky is a tepid blue.” - Participant hfco6313 [Nature photo]

“given by my partner. love the stained glass look. it makes me happy and feel appreciated.” - Participant jtud5283 [Built photo]

“Lamps are So annoying take so much space wires all over… annoyed with it is what i feel” - Participant jkqs9562 [Built photo]
 

Across photo type, the ratio of positive to negative emotions evoked was 5.1:1 (or about 83% positive emotions, 17% negative emotions). However, the ratio of positive to negative emotions differed by photo type. The ratio of positive to negative emotions reported for nature photos (8:1) was over two-and-a-half times the ratio of positive to negative emotions reported for photos of human-built objects (3:1; see Figure 1). Chi-square analysis and examination of the adjusted standardized residuals in the contingency table revealed that photo type (nature vs. human-built) had a significant impact on emotional valence X2(1, N = 813) = 22.91, p < 0.001, V = 0.17. Negative emotion themes were significantly more likely to be associated with built photos (z = 4.8) than with nature photos; indeed negative emotion themes were 2.13 times more likely to be associated with built photos than with nature photos, RR = 2.13, 95% CI [1.55, 2.93].

[image: Figure 1]

FIGURE 1. Ratios of positive and negative emotions reported for nature vs. built photos.


Responses were then coded for emotion themes; 17 positive (e.g., happy, peaceful, awe, grateful, vibrant) and 12 negative (e.g., sad, anxious, annoyed, lonely) themes emerged (see Tables 4 and 5 for complete list of themes) reflecting a varied array of emotions. Chi-square analysis revealed that there was a significant association between photo type and emotion theme X2(26, N = 813) = 114.45, p < 0.001, V = 0.38. See Figures 2 and 3 for wordcloud graphics illustrating the emotion themes most likely to be associated with nature and built photos.



TABLE 4. Positive emotion themes from content analysis.
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TABLE 5. Negative emotion themes from content analysis.
[image: Table5]

[image: Figure 2]

FIGURE 2. Wordcloud graphic depicting emotion themes most likely to be associated with nature photos.
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FIGURE 3. Wordcloud graphic depicting emotion themes most likely to be associated with built photos.


Nature photos were significantly more likely to be associated with the emotion themes of feeling peaceful (z = 5.0), awe (z = 3.4), and happy (z = 2.0). Examples of such entries are:


“A feeling of peace and tranquillity. This is a tree in my backyard. I always love hearing birds and squirrels from this tree as it helps calm me.” - Participant nbnk4742

“I felt awe that such a tiny bird can withstand the cold.” - Participant hurv5948

“They are very difficult to see, but there are about 6 or 7 little "tweety birds" as I call them, sitting in this lilac bush, singing their songs. Seeing and hearing them always makes me happy!” - Participant bbjz4952
 

Although not reaching significance level, nature photos were also more likely to be associated with themes of feeling humble (z = 1.8),


“I love trees, especially big ones. I feel humbled by their size, knowing just how much more lies beneath the surface too.” - Participant bebk8552

“The big blue sky and the trees that have stood there for years in all weather made me feel small and insignificant, but in a good way.” - Participant jtyr8639
 

and hopeful (z = 1.6).


“This barren tree reminded me that this pandemic, though seemingly never-ending, will eventually come to an end, just like this Tamarack tree will eventually grow back its leaves. This made me hopeful.” -hzme1309
 

Built photos were significantly more likely to be associated with the emotion themes of feeling annoyed (z = 4.4), lonely (z = 3.5), curious (z = 3.5), yearning (z = 2.8), uncertain (z = 2.6), anger (z = 2.0), and comfortable (z = 2.0). Examples of such entries are:


“Frustration, annoyance, irritation -- why do computers not work easily and intuitively?!” - Participant bypu4249

“Forgotten. Alone. Fringe. Isolation. Part of society, but not. Avoidance.” - Participant jjvh9725

“curiousity and confusion. i was curious when i saw this sign in a school yard and went to check it out but then i was confused by it cause i dont know what it’s for??” - Participant neba2957

“This weekend I sorted through many kitchen and decorative items that were my mom’s (she died two years ago). Coming across her favourite little pot that she used all the time while growing up made me really miss her and wish we could have a visit!.” - Participant hrkk9270

“Sad, happy, angry. Mixed emotions. When I see the scale, it reminds me of all the days I’ve been saddened or happily surprised by the numbers shown. I’m angry at myself for being influenced so easily by the numbers.” - Participant jmwp2548

“Long day. Cozy bed. Welcome relief, relaxation, and a feeling of warm and safe comfort with no screens in sight.” - Participant jmrk2958
 

See Table 6 for complete chi-square analysis. See Figures 4 and 5 for a selection of three photos from the Nature condition and three photos from the Built condition that serve as illustrative samples of the top three emotion themes most likely to be associated with each type of photo.



TABLE 6. Chi-square analysis for emotion themes by photo-type.
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FIGURE 4. Selection of photos as illustrative sample of the top three emotion themes most likely to be associated with nature photos.
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FIGURE 5. Selection of photos as illustrative sample of the top three emotion themes most likely to be associated with built photos.



Post-intervention Comments

At the end of the study, participants in the Nature and Built conditions were asked if they had learned anything from participating in the study. Almost all these participants responded with a comment about their experiences in the study (86%). Across both conditions, participants reported that engaging in the study made them more aware, and more appreciative, of their surroundings. In the Built condition, several participants commented on how they were reminded of the joy they get from items they chose to keep around.

Nature was mentioned by just over half of the participants (9 of 16) in the Built condition. These comments reflected either a greater affinity for natural compared to human-built objects,


“I tend to be paying more attention to my surroundings when I am in a more natural setting.” - Participant brvp7389

“I found it hard to take pictures of human made things. I’m more drawn to photograph nature and living things - so I found it a bit frustrating.” - Participant ncfp4768
 

or reflected how paying attention to human-built objects reinforced their appreciation for nature


“I have more appreciation for man-made objects that make our lives easier but even more appreciation for Earth since the materials for these objects are extracted from the very earth I live on.” - Participant jmwp2548
 

Concern for nature surfaced in comments from participants in both conditions. For example:


“This study reinforced my negative feelings towards new builds on sites that could be left natural.” [- Participant vhfq5974, Built condition]

“I get great comfort from my awareness of the “circle of life” and my place in that, but I feel that humans have done more harm than good.” [- Participant jtyr8639, Nature condition]
 

Several participants in the Nature condition noted how the study reaffirmed the importance of the natural world in their lives, in particular everyday nature.


“Last week was a pretty tough week as I got news that I may be laid off from my job, but being in nature helped calm me and keep things in perspective.” - Participant vbvp9673

“This study reinforced the importance of spending time connecting with the natural world to me. It also reinforced the importance of paying attention to everyday delights and that as someone who lives in a city, feeling connected to plants and animals is still possible even in a more metropolitan environment. All I have to do is spend time outside and observe and savour.” - Participant jpvt4234
 

Others comments expressed new learning about their relationship with nature,


“being in nature is fulfilling” - Participant jfhg8792

“Humans need to be in nature!” - Participants cwnd4968

“I also realized that I rarely just appreciate a natural object or organism. I want to know what it is, how it got there, what it is doing” - Participant jtyr8639

“My appreciation of nature involves my human interaction with it, whether it be skiing, cycling, walking, or sitting on our deck appreciating the blue skies and the return of birds to our surroundings.” - Participant hwgr6368
 

insights regarding the ease of access to nature, “I learned that there is lots of nature around” or their discovery of new aspects of nature:


“I learned how to be more attentive of the sounds around me, which then helped me to see more living things. I also found an appreciation for the way things grow, like different trees and plants, and serve homes for different animals. It just made me feel like nature is so perfect and it doesn’t even have to try. It just is.” - Participant jjzr9324
 

Taken as a whole, these qualitative findings support the quantitative results in which participants in the Nature condition (but not those in the Built or Delay condition) reported significantly higher levels of well-being, hope agency, and connectedness to nature at post- compared to pre-intervention.




DISCUSSION

In the current 2-week study, we tested the efficacy of the Noticing Nature Intervention to boost various dimensions of wellbeing (including hope) during winter months in a sample of community adults. As per Passmore and Holder’s (2017) original study testing this nature-based wellbeing intervention, participants were randomly assigned to one of three conditions: the Noticing Nature Intervention, a parallel condition involving noticing what emotions were elicited by everyday human-built objects/scenes, or a “Delay”/business-as-usual condition. Although the current study was under-powered, and thus caution is needed when interpreting these results, preliminary analyses indicated that participants who engaged in the Noticing Nature Intervention reported significantly higher levels of several dimensions of wellbeing at post-intervention compared to pre-intervention: positive affect, satisfaction with life, elevation, and hope agency, along with nature connectedness and marginally significantly higher levels of transcendent connectedness. Effect sizes (ds from 0.41 to 0.64) were in the upper-range of the average effect size of other positive psychology interventions (ds from 0.20 to 0.61) reported in meta-analyses (Sin and Lyubomirsky, 2009; Bolier et al., 2013; Weiss et al., 2016; Chakhssi et al., 2018; Hendriks et al., 2018, 2020; Carr et al., 2020; van Agteren et al., 2021). No significant differences emerged for any variable at post-intervention compared to pre-intervention for those in either of the two control groups.

Participants in the Nature and Built groups provided photos of the natural or human-built objects (dependent on random assignment) which evoked emotions in them; these photos were accompanied by brief descriptions of how these aspects of their everyday environments made them feel. While both positive and negative emotions were evoked by everyday nature and everyday built objects/scenes encountered, the ratio of positive to negative emotions differed by photo type. For nature photos, the ratio of positive to negative emotions was 8:1, while the ratio of positive to negative emotions for photos of human-built objects was 3:1, thus, dovetailing with the boosts to wellbeing indicated by the quantitative results. Positive emotion themes of peace/calm, awe, and happiness were significantly more likely to associated with nature photos than with built photos. Negative emotion themes of annoyance, loneliness, yearning, uncertainty, and anger more significantly more likely to be associated with built photos than with nature photos.


Comparison of Findings to the Previous Noticing Nature Intervention Studies

As noted above, Passmore and colleagues’ (Passmore and Holder, 2017; Passmore et al., 2022) previous studies testing the efficacy of the Noticing Nature Intervention as a well-being intervention were conducted during relatively clement weather in early fall/autumn months, while the current study was conducted in colder, winter months. Nonetheless, both quantitative results and qualitative findings in the current study paralleled those in Passmore and colleagues’ previous two studies. In all three studies (current and previous two), engaging in the Noticing Nature Intervention significantly boosted various aspects of well-being. In all three studies, participants randomly assigned to the Noticing Nature Intervention did not report spending more time in nature over the course of the study than did participants in other conditions.

In all three studies, negative emotions were significantly more likely to be associated with built (vs. nature) photos (2017: z = 6.2, 2021: z = 7.0; current: z = 4.8). The positive emotion themes of “peaceful/calm” and “awe” emerged in all three studies as being significantly more likely to be associated with nature (vs. built) photos (2017: zpeace = 4.8, zawe = 3.6; 2021: zcalm = 7.1, zawe = 2.0; current: zpeace = 5.0, zawe = 3.4); while the negative emotion theme of “annoyance” (or the related theme of “anger”3) emerged in all three studies as being significantly more likely to be associated with built (vs. nature) photos (2017: zannoyed = 5.2; 2021: zangry = 5.2; current: zannoyed = 4.4).

Post-study comments in both the original (Passmore and Holder, 2017) and current study were similar.4 In both studies, participants in the Nature condition noted how engaging in the Noticing Nature Intervention reaffirmed for them how important nature was to their wellbeing. In both studies, comments from a number of participants in the Built condition (one-third in the 2017 study, just over half in the current study) included references to nature. In particular, these comments referred to how people were more emotionally drawn to natural than human-built objects.

In the current study, comments from participants in the Built condition also included references to enhanced feelings of joy from their cherished (built) objects in their homes. Such comments were not evident in the original (Passmore and Holder, 2017) study. This may be a function of the different sample populations across these two studies. In the original study, participants were younger undergraduate university students with a mean age of 20.09 years. Many university students reside in somewhat sparse or less-personal living spaces away from what they would consider “home.” Participants in the current study, however, were community adults with a mean age of 46.75. Not only were these participants residing in their own homes, simply by virtue of their age they would have had vastly greater opportunity than students to accumulate cherished items associated with life memories and experiences. It is also possible that participants in the current study spent more time in their homes than did participants in the previous study, and thus, would have had more time to appreciate the built objects in their homes. If this were the case, greater time spent at home may have been due to life circumstances (e.g., retired, jobs that allow or working at home) or due to inclement winter weather. Future research is needed to disentangle these factors.



Limitations and Future Directions

As with all studies, the current study had limitations. Due to unexpected difficulties recruiting community participants, our sample size was quite small, yielding insufficient power for truly meaningful quantitative analyses, as noted above. Nearly one-third of participants dropped out before completing the study. While this is not entirely unusual in experimental studies of this length of time, it is possible that this may have skewed the data in favor of those more nature affiliated. Of the 26 participants who did not complete the 2-week study, 12 had been randomly assigned to the Human-Built condition, 5 to the Delay condition, 6 to the Nature condition, and 3 dropped out before being assigned to a condition. Sample size is too small to meaningfully conduct analyses examining if initial levels of nature connectedness differed significantly between those who dropped out of and those who completed the study.

Our sample consisted of an uneven gender ratio of respondents (78% female), all of whom were from North America. Results from recent work of Passmore et al. (2022) evidenced that the Noticing Nature Intervention was effective at boosting wellbeing in a sample of primarily male (64%) undergraduates at a university in China. Nonetheless, more work is needed in this area to determine any potential differential effects across sexes, cultures, and age groups.

Our sample in the current study was recruited from more than one city and geographic area. Although the majority (66%) of participants were from Edmonton, Alberta, the remaining 34% were from cities in other parts of Canada and the northern United States. Although it was winter in all locations, colder, snowier weather was more prevalent in some cities than others during the period of the study. Additionally, signs of spring may have been more evident (depending on location) to participants who engaged in the study in the first 2 weeks of March compared to those who engage in the study during January or February.

We recommend that future research assessing the efficacy of engaging in a nature-based wellbeing intervention during winter months utilize a larger sample of participants from only one city, in order to more closely control for these possible confounds. We also recommend that future studies collect data only during the heart of winter, when people are most likely to need the wellbeing boost that nature provides. Limitations notwithstanding, quantitative and qualitative results in the current study were in line with results from previous Noticing Nature Intervention studies (Passmore and Holder, 2017; Passmore et al., 2022).




CONCLUSION AND IMPLICATIONS

Results of the current 2-week study suggest that engaging in the Noticing Nature Intervention (i.e., noticing the everyday nature around you and the emotions it evokes) can provide a wellbeing boost, even in the cold of winter. These results make a unique contribution to the current literature in that this study is the first (that we are aware of) to test any nature-based wellbeing intervention during colder, winter months, and to directly assess the impact of a nature-based wellbeing intervention on levels of hope. Results of the current study also bolster previous findings (Passmore and Holder, 2017; Passmore et al., 2022) regarding the efficacy of the Noticing Nature Intervention to enhance wellbeing, and are in line with previous findings that these wellbeing boosts do not appear to be a result of spending more time in nature, but rather of simply noticing the everyday nature encountered in one’s daily routine.

Too often, we ignore the nature around us—the tree at the bus stop, the bird in our backyard. This is particularly so in the winter, which brings its own beauty, peace, joy, and even hope. We can access everyday nature in the winter as a pathway to enhancing wellbeing; we just need to notice it. As this participant wrote “Just noticing the sparkles in the snow made me feel appreciative that we get to experience winter” (participant hurv5948).
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FOOTNOTES

1g*Power sample size estimates: ANCOVA: f = 0.25; α error = 0.05; power = 0.80; numerator df = 2; groups = 3; covariates = 1, N = 158; paired t-test: dz = 0.50; α error = 0.05; power = 0.80; N = 34; between-group t-test: d = 0.50; α error = 0.05; power = 0.80; allocation ratio = 1; N = 128.

2Many descriptions reflected more than one theme; therefore, each description was categorized and counted in more than theme.

3The Passmore et al. (2022) study utilized a sample from China. Nuanced grouping of specific emotion words were thus, somewhat different in that study compared to the 2017 and current study.

4Post-intervention comments were not solicited in the Passmore et al. (2022) study.
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Attention Restoration Theory proposes that exposure to natural environments helps to restore attention. For sustained attention—the ongoing application of focus to a task, the effect appears to be modest, and the underlying mechanisms of attention restoration remain unclear. Exposure to nature may improve attention performance through many means: modulation of alertness and one’s connection to nature were investigated here, in two separate studies. In both studies, participants performed the Sustained Attention to Response Task (SART) before and immediately after viewing a meadow, ocean, or urban image for 40 s, and then completed the Perceived Restorativeness Scale. In Study 1 (n = 68), an eye-tracker recorded the participants’ tonic pupil diameter during the SARTs, providing a measure of alertness. In Study 2 (n = 186), the effects of connectedness to nature on SART performance and perceived restoration were studied. In both studies, the image viewed was not associated with participants’ sustained attention performance; both nature images were perceived as equally restorative, and more restorative than the urban image. The image viewed was not associated with changes in alertness. Connectedness to nature was not associated with sustained attention performance, but it did moderate the relation between viewing the natural images and perceived restorativeness; participants reporting a higher connection to nature also reported feeling more restored after viewing the nature, but not the urban, images. Dissociation was found between the physiological and behavioral measures and the perceived restorativeness of the images. The results suggest that restoration associated with nature exposure is not associated with modulation of alertness but is associated with connectedness with nature.

Keywords: sustained attention, attention restoration theory, pupillometry, connectedness to nature, SART, waterscape, meadow, alertness


INTRODUCTION

Sustained attention is the skill of maintaining concentration and inhibiting distractions (Robertson et al., 1997), which is difficult to maintain and fluctuate over time (Williams et al., 2018). This important form of attention underpins more complex cognitive functions (Anderson and Doyle, 2004), and everyday tasks like driving (Robertson, 2003) and learning (Shannon et al., 2021), making it a good candidate for nature interventions. Attention Restoration Theory (ART) proposes that exposure to particular environments, especially nature, helps to restore attention after depletion because natural environments gently capture externally-focused (exogenous) attention processes, thereby allowing internally-focused (endogenous) attention to rest and be replenished (Kaplan and Kaplan, 1989; Kaplan, 1995; Williams et al., 2018). Sustained attention has often (Hartig et al., 1991; Berto, 2005; Craig et al., 2015; Lee et al., 2015; Schutte et al., 2017; Amicone et al., 2019), but not always (Van den Berg et al., 2003; Nguyen et al., 2018; Cassarino et al., 2019; Hicks et al., 2020; Neilson et al., 2020), been associated with performance improvement after exposure to nature. Two recent meta-analyses revealed that the effect size of nature exposure on sustained attention performance was minimal (Ohly et al., 2016; Stevenson et al., 2018) and it was noted that the mechanisms underpinning the effects of nature exposure on sustained attention performance are not well understood (Stevenson et al., 2018). Here, two different mechanisms were examined in separately—alertness and connectedness to nature.

Alertness, being ready to respond, can be divided into three forms, phasic alertness—short-term readiness to make a response following a warning signal, tonic alertness—baseline readiness linked to circadian rhythm and wakefulness, and intrinsic alertness—voluntary readiness independent of external influences (Sturm and Willmes, 2001; Unsworth et al., 2018). Arousal, the non-specific activation of the brain during the wake state of the sleep–wake cycle, overlaps conceptually with alertness, with the term alertness used when participants are performing cognitive processes (Oken et al., 2006). Alertness can be measured physiologically through the diameter of the pupil (Unsworth and Robison, 2016; Van den Brink et al., 2016; Unsworth et al., 2018) and via questionnaires such as the Karolinska Sleepiness Scale (Åkerstedt and Gillberg, 1990). Pupil size is partly driven by the release of noradrenalin throughout the neocortex by the locus coeruleus in the brainstem (Joshi et al., 2016). Locus coeruleus activity closely corresponds with performance on vigilance tasks in monkeys (Aston-Jones et al., 1999) and humans (Alnæs et al., 2014), pupil diameter (Alnæs et al., 2014; Joshi et al., 2016), and participant-reported arousal (Alnæs et al., 2014; Morris et al., 2020).

Two forms of pupillary response, phasic and tonic, can be measured during a task. Phasic responses reflect momentary or task-induced changes in pupil size and are considered a measure of information processing load (Beatty, 1982). Tonic responses reflect a baseline pupillary response and are considered a measure of the internal state of alertness (Bradshaw, 1967; Beatty, 1982; Laeng et al., 2012). The relations between locus coeruleus tonic activity and task performance on sustained attention tasks vary along an upside-down U shape, where high and low levels of locus coeruleus tonic activity are associated with poor task performance, but intermediate levels are associated with strong task performance (Aston-Jones and Cohen, 2005; Oken et al., 2006). Accordingly, small and large tonic pupil diameter measures are associated with attentional lapses, as indicated by increased errors, slowing of responses, and increasing variability in responding (Kristjansson et al., 2009; Unsworth and Robison, 2016; Van den Brink et al., 2016; Unsworth et al., 2018). Sustained attention performance relies on a participant’s intrinsic alertness (Oken et al., 2006) and is influenced by task-level factors including the pace (Parasuraman, 1979) and dullness of the task (Robertson et al., 1997). The task-level factors can be standardized by using one dull task, such as the Sustained Attention to Response Task (SART; Robertson et al., 1997). Performance on the SART activates the brain networks involved in sustaining attention (Manly et al., 2003) and correlates with the Cognitive Failures Questionnaire (CFQ; Broadbent et al., 1982) and the Attention-Related Cognitive Errors Scale (ARCES; Carriere et al., 2008; Smilek et al., 2010).

Three studies to date have examined the associations between nature images and pupil diameter; participants viewed photographs rated either high or low in restorative value (Nordh et al., 2010; Martínez-Soto et al., 2019; Marois et al., 2021). Nordh and colleagues noted that pupil size was smaller when participants viewed park photos they rated as more restorative. They interpreted these results to suggest that the more restorative park photos might have heightened relaxation resulting in a constriction of the pupil. The other two papers, in contrast, found that pupil diameter was larger when participants viewed high compared with low restorative photos. Martínez-Soto and colleagues interpreted these results within the context of the emotional valence of the photos, suggesting that a greater emotional response associated with higher restorative ratings of the photos was associated with a larger pupil size (Martínez-Soto et al., 2019). Marois and colleagues suggested that the nature images with higher restoration potential, the high-mystery images, may have prompter greater engagement of attention with the natural images (Marois et al., 2021). In the current study pupil diameter was used as a measure of alertness during a sustained attention task to investigate if exposure to nature was associated with sustained attention performance and modulation of alertness. Stevenson et al. (2018) determined that exposure to actual rather than virtual natural environments provided a stronger and more reliable effect on measures of working memory, attentional control, and cognitive flexibility. All the studies reviewed in the meta-analysis that measured sustained attention (vigilance) had presented participants with pictures (virtual) of environments (Stevenson et al., 2018). Here, pupil diameter was measured using a lab-based Tobii eye-tracker with a high (300 Hz) sampling rate to gain an accurate measurement of pupil size. Because of the lab-based eye-tracker, a choice was made to use pictures of nature rather than exposure to actual natural environments.

Responses to natural and urban environments may be influenced by personal characteristics including identifying with, and connecting to, nature. For example, Wilkie and Stavridou (2013) showed that identifying with the country-side was associated with higher perceived restoration for natural images and lower perceived restoration for urban images, whereas preferring the city was associated with similar restoration ratings for natural and urban images (Wilkie and Stavridou, 2013). The effects on restoration outcomes appear less clear, with a follow-up study reporting similar differences for positive mood, but not for negative mood or attention (Wilkie and Clouston, 2015). Connectedness to nature is defined as an individual’s cognitive and emotional bond to the natural world (Mayer and Frantz, 2004). Recent studies have suggested a positive association between connectedness to nature, perceived restoration (Berto et al., 2018; van den Bogerd et al., 2018) and preference for higher, possibly more naturalistic vegetation in urban settings (Lee et al., 2014). It is unclear, however, whether individuals with low connectedness to nature find non-natural settings (e.g., urban environments) restorative, as proposed by Berto et al. (2018). It may be that an individual perceives an environment to be restorative when that environment has a biophilic quality that is compatible with that person’s level of connectedness to nature (Berto et al., 2018). As the restorative potential of a setting varies from person to person (Hartig et al., 1997), perhaps for people with a weak connectedness to nature being presented with a less natural environment may allow them to experience higher perceived restoration (Berto et al., 2018). Therefore, it would be interesting to examine whether an urban environment has the potential to be perceived as restorative among those with low connectedness to nature. Exploring the relation between connectedness to nature and perceived restorativeness would provide insight into whether the perceived restoration of natural and urban environments differ for individuals with varying degrees of connectedness to nature.

Although water is present in studies investigating sustained attention and exposure to nature, little consideration has been given to the differential effect that water in landscapes or waterscapes may have had on sustained attention performance or perceived attention restoration. Behavioral evidence from studies using natural stimuli containing both vegetation and water showed restorative effects on sustained attention, attentional capacity, and the attention networks (Hartig et al., 1991; Berto, 2005; Berman et al., 2008; Mayer et al., 2009; Craig et al., 2015). In contrast, Van den Berg et al. (2003) found that videos of water in natural and urban settings had no restorative benefit on sustained attention (Van den Berg et al., 2003). Only two studies have examined specifically the effects of water views on attention performance, with neither study finding water images to be more restorative than urban or greenery images (Emfield and Neider, 2014; Nguyen et al., 2018). These studies provide equivocal evidence of the restorative effects of water views on attention performance. In terms of perceived attention restoration, several researchers have found that both natural and urban scenes with water were associated with greater perceived restorative potential than those without water (Völker and Kistemann, 1982; Purcell et al., 2001; Felsten, 2009; White et al., 2010; Grassini et al., 2019). White et al. (2010) found a dose–response effect of water on perceived restorativeness, but water-only images were perceived as less restorative than mixed and greenery-only images (White et al., 2010). These findings conflict with work by Nielson and colleagues (2017), which showed no consistent pattern in the effect or proportion of water on perceived restorativeness and no evidence of difference in perceived restorativeness between water-only and greenery-only images (Nielson et al., 2018). Views of water alone may be equivalent or possibly less restorative than views containing greenery.

This paper describes two studies that attempt to understand better the roles played by alertness and connection to nature in the interplay between sustained attention performance and exposure to nature. In Study 1, the differential effects of viewing images of meadow, water, and urban environments on sustained attention performance, alertness, and perceived restorativeness were measured. Study 2 was a modified and extended replication of Study 1 with a focus on the role of connectedness to nature on sustained attention performance and perceived restorativeness.


Study 1

Sustained attention performance is dependent upon an appropriate level of alertness (Alnæs et al., 2014). Exposure to nature may lead to an improvement in alertness from either low (Lee et al., 2015) or a high level (Ulrich et al., 1991). Lee et al. (2015) postulated that the maintenance of sustained attention control after viewing a flowery meadow roof image, compared with a degradation in performance following the viewing a concrete roof image, was due to nature gently stimulating one’s level of alertness after becoming fatigued. Study 1 aimed to examine differential effects of viewing images of a meadow, an ocean, and an urban view on sustained attention performance, alertness, and perceived restoration. The procedure of Lee et al. (2015) was used, where participants completed the SART, then viewed an image for 40s that simulated a micro-break away from concentrating on the task, and then completed the SART again. Consistent with the literature showing the attentional benefits of exposure to green spaces, including Lee et al. (2015) and Schutte et al. (2017). Hypothesis 1 was that sustained attention performance would decline least for participants allocated the meadow image, moderately for those allocated the ocean image, and most for those allocated the urban image, as measured by SART performance. Hypothesis 2 predicted that alertness, as indexed by tonic pupil diameter, would decline least for the participants viewing the meadow image, moderately for those viewing the ocean image, and most for those viewing the urban image during the SART. In line with previous research on waterscapes (Nielson et al., 2018), Hypothesis 3 was that perceived restorativeness, as measured by scores on the Perceived Restorativeness Scale (Hartig et al., 1997), would be similar for the participants viewing the meadow and ocean images, and higher for those viewing the nature images than the urban image.



Study 1 Method


Participants

Seventy-nine participants were 1st year psychology students who received course credit for their participation. Participants were randomly assigned to one of three groups (meadow, ocean, or urban), using a Latin square. Toward the end of recruitment, a small number of participants were directly allocated to the groups to achieve gender balance. Six participants were excluded because they reported taking medications that might impact their thinking skills, including medications for psychosis, depression, or anxiety. A further five participants were excluded for making 30 or more omission errors on the SART as per the procedure of Lee et al. (2015), suggesting they were not attempting the task appropriately. The final sample was 68 participants (see Table 1). Ethics approval for this study was received from the University of Melbourne Psychological Sciences Human Ethics Advisory Group (ethics approval ID 1954077.1).



TABLE 1. Descriptive statistics for participants’ demographic, KSS, ARCES, and PRS scores by Group, for Study 1.
[image: Table1]



Materials and Apparatus


Stimuli Selection

Three images were taken from a realistic human observer perspective in similar weather conditions (see Figures 1–3). Two-thirds of each image was filled with the experimental environment (meadow, ocean, or urban) and one third with blue sky and white clouds. The three images presented similar complexity and were perceived by the authors as high in restorative characteristics (Kaplan, 1995). No people or animals were present in any of the images. Vegetation, water, and urban elements were each present in one image only and excluded from other images.

[image: Figure 1]

FIGURE 1. The meadow image shown for 40 s between the baseline and post-intervention SARTs in Studies 1 and 2.


[image: Figure 2]

FIGURE 2. The ocean image shown for 40 s between the baseline and post-intervention SARTs in Studies 1 and 2.


[image: Figure 3]

FIGURE 3. The urban image shown for 40 s between the baseline and post-intervention SARTs in Study 1.




Scales




The Attention-Related Cognitive Errors Scale. The Attention-Related Cognitive Errors Scale (ARCES) is a 12-item self-report scale measuring the behavioral consequences of attention lapses in everyday situations (Carriere et al., 2008). Participants rated how frequently such attention lapses occurred to them on a 5-point Likert scale ranging from 1 (never) to 5 (very often). Scores on the revised ARCES correlate positively with errors on the SART (Cheyne et al., 2006; Smilek et al., 2010). In this dataset, the ARCES had high internal consistency, Cronbach’s α = 0.85.





The Karolinska Sleepiness Scale. The Karolinska Sleepiness Scale (KSS) is a single-item self-report scale used to assess an individual’s level of sleepiness (Åkerstedt and Gillberg, 1990). Participants rated their current level of sleepiness on a 9-point Likert scale ranging from 1 (extremely alert) to 9 (extremely sleepy).





The Perceived Restorativeness Scale. The Perceived Restorativeness Scale (PRS) is a 26-item measure of the perceived restorativeness of a particular environment (Hartig et al., 1997). The PRS is divided into four subscales: Being Away, Fascination, Coherence, and Compatibility. Participants used a 7-point Likert scale to rate the degree to which each of the 26 statements applied to their experience of viewing the image (0 = Not at all; 6 = Completely). In this dataset, the internal consistency of the PRS was high, Cronbach’s α = 0.94.





Sustained Attention to Response Task. The random version of the SART (Robertson et al., 1997) was administered using E-Prime 2.0 on a desktop computer with a Tobii TX300 eye-tracking monitor. Single digits from 1 to 9 appeared in the middle of the computer screen in a pseudo-random sequential order, such that the no-go “3” never appeared twice in a row. Twenty-two SART cycles of nine digits were presented, totaling 198 trials. Each trial consisted of the presentation of a fixation cross for 500 ms, followed by the digit for 150 ms, then by another fixation cross for 2,000 ms and then a variable period—a jitter, ranging between 1,170 and 1859 ms, while the fixation cross was shown. Accounting for the jitter, the inter-stimulus interval (ISI) ranged from 3,820 to 4,509 ms. The jitter was introduced to allow the pupil diameter to return to its tonic level after the visual presentation of the SART stimuli. The digits and cross were displayed in black Arial typeface on a white background. Participants completed a 9-trial practice SART, which contained one No-Go digit (“3”). The first (baseline SART) and second (post-intervention SART) SARTs each consisted of 22 No-Go trials and 176 Go trials. Each SART took approximately 14 min to complete.





Eye-Tracking. Pupil diameter was used as a measure of alertness. Pupil diameter was recorded using Tobii TX300, an eye-tracking device built into a 23-inch monitor. The monitor resolution was fixed at 1,920 × 1,080 pixels and the sampling rate was 300 Hz, generating 300 binocular data samples per second. A fixed chinrest, positioned 65 cm from the monitor, was used to restrict head movement and ensure optimal eye-tracking accuracy. A nine-point calibration procedure preceded each SART and image viewing.





Procedure

Participants were tested individually in a laboratory lit with indirect fluorescent lighting. After being informed about the study and signing a consent form, participants completed a demographic questionnaire, the KSS, and the ARCES on Qualtrics. Participants were then invited to sit in front of the computer monitor and adjust their position to fit the chinrest most comfortably. Participants received instructions to left-click on the computer mouse whenever any digit other than “3” appeared (Go trials), not to click when the digit “3” was presented (No-Go trial), and to respond as quickly and accurately as possible. Participants completed the practice SART before completing the baseline SART. After completing the baseline SART, a digital image representing a meadow, an ocean, or an urban city, was presented in full screen for 40 s, using Tobii Studio software. Participants were told that they could look freely at the image and to do nothing else during this time. After viewing the image, participants completed the post-intervention SART and then returned to Qualtrics to complete the KSS and the PRS.



Data Preparation

The behavioral and eye-tracking data collected via E-Prime and the Tobii TX300 eye-tracker were imported to MATLAB for cleaning and analysis.


SART Data

The SART data were prepared and analyzed according to a published method (Johnson et al., 2020), with the scripts available at DOI: 10.17605/OSF.IO/NTWY7. Data from the SARTs were divided into two (trials 0–99 and 100–198), to measure for any differences in performance across the course of the task. Time-on-task effects are an effective measure of change and potential decline in performance (Johnson et al., 2007). Omission errors, a failure to respond to the Go stimuli, and commission errors, responding to the No-Go stimulus “3,” were counted for each half of the baseline and post-intervention SARTs. After response times (RTs) less than 100 ms were removed (Luce, 1986), RTs were fitted to an ex-Gaussian distribution using maximum-likelihood-based distribution-fitting routines (Lacouture and Cousineau, 2008), and mu, sigma, and tau were fitted to each participant’s data set using MATLAB. Mu, sigma, and tau were calculated for each SART half. Mu and sigma represent the mean and variability of the Gaussian distribution, respectively, where tau measures the centrality of the exponential component of the RT data and represents the skewed tail of the distribution. Tau reflects very long RTs and is thought to indicate attention lapses (Leth-Steensen et al., 2000).



Pupil Data

Right and left pupil diameter data were analyzed separately, per participant. The data were segmented into 198 trials and analyzed on a trial-by-trial basis. Pupil data from trials with either a commission or an omission error were excluded. The data from 500 ms before stimulus onset to 2.1 s after onset were analyzed. Outliers and blinks were identified and excluded. Trials with 50% or more of the pupil data missing were noted, and individuals were excluded if more than 50% of their trials were missing. The mean tonic pupil diameter per trial was calculated from the 150 pupil diameter data points recorded between −500 ms (trial onset) and 0 ms (stimulus onset). These data were then averaged across the left and right eyes. The grand mean tonic pupil diameter per participant per half of each SART was then calculated. These data were then used to calculate the linear change in mean tonic pupil diameter by taking the coefficient of the linear regression, treating mean tonic pupil size as the outcome variable and trial order as an independent variable. The linear change in tonic pupil diameter per participant per half of each SART was then calculated.



Missing Data

Pupil data from the post-intervention SART were missing for one participant. After missing data was replaced with the mean values of the whole sample (calculated for each trial), analyses were run with and without this participant’s dataset. The overall pattern of results did not differ therefore this dataset was included in all analyses.




Statistical Analyses

The dependent variables were the errors of omission and commission, mu, sigma, tau, linear change in tonic pupil diameter, and mean tonic pupil diameter for each half of the baseline and post-intervention SARTs, the KSS at baseline and post-intervention, and the PRS scores. Each dependent variable was calculated per participant and averages were calculated for each of the three groups. Statistical analyses were conducted using R version 3.5.2, RStudio version 1.2.1320, and the lme4 and stats packages (R Core Team, 2012; Bates et al., 2020). All hypotheses were tested with an alpha set at p < 0.05.

Prior to hypothesis testing, any demographic and characteristic differences between the three groups were investigated using a one-way between groups analysis of variance (ANOVA) for parametric data, independent-samples Kruskal-Wallis test for non-parametric data, and Pearson’s Chi-Square test for categorical data. To examine whether participants were fatigued before the image intervention, within-group differences between the two halves of the baseline SART were investigated using a repeated measures t-test for parametric and related-samples Wilcoxon Signed Ranked test for non-parametric data. To test if participants were feeling sleepier after completing the two SARTs, any differences between the baseline and post-intervention KSS were tested using a repeated measures two-way ANOVA with Group and Time (baseline, post-intervention) as the factors.

Linear mixed-effects models were used to test the first and second hypotheses. Each of the SART variables (commission errors, mu, sigma, tau) and pupil variables (linear change in tonic pupil diameter, mean tonic pupil diameter), were modeled separately. The fixed effects: Baseline SART variable, Age, Sex, Group, SART Half, and the interaction between Group and SART Half, were included to explain variance in participants’ post-intervention SART and pupil measures. Each individual participant was added as a random effect. To test hypothesis 3, group differences (meadow, ocean, urban) on the PRS main and subscale scores were analyzed using a one-way ANOVA. An independent-samples Kruskal-Wallis test was used to examine group differences when violations of normality occurred. When the overall test was significant, a post-hoc Tukey HSD test was used alongside the one-way ANOVA, and Dunn’s test alongside the Kruskal-Wallis test, to perform multiple pairwise comparisons between the three groups to examine where the significant differences lay.




Study 1 Results


Demographic Data and Participant Characteristics

The three groups did not differ in terms of age, sex, handedness, or ARCES (see Table 1).



Baseline SART Performance and Pupil Data

Descriptive statistics for each SART outcome measure are presented in Table 2. There were no baseline group differences in either SART half for any of the SART or pupil measures. Very few omission errors were made therefore no further analyses of this measure were undertaken. Taking each group separately and examining if there were differences between the two halves of the first SART, the linear change in tonic pupil diameter decreased in the first half and then increased in the second half of the baseline SART for the meadow group, T = 23.0, z = −3.79, p < 0.001, r = −0.56. Likewise, it decreased in the first half but then plateaued in the second half for the ocean, T = 3.0, z = −4.99, p < 0.001, r = −0.72, and urban groups, T = 4.0, z = −4.50, p < 0.001, r = −0.69. The mean tonic pupil diameter significantly decreased from the first to second half of the baseline SART for all three groups, meadow, t(22) = 2.85, p = 0.009, ocean, t(23) = 4.91, p < 0.001, urban, t(20) = 3.83, p = 0.001. For the SART variables, there were no significant half effects during the baseline SART for any group (see Supplementary Table S1).



TABLE 2. Descriptive statistics for each group for the SART and pupillometry variables for Study 1.
[image: Table2]



KSS at Baseline and Post-intervention

There was no significant difference in the Karolinska Sleepiness Scale (KSS) score between the three groups (see Table 1). There was a significant time main effect, with all three groups indicating an increase in sleepiness after the post-intervention SART. There was no interaction between time and group.



Hypothesis 1: Sustained Attention Performance

There was no difference in sustained attention performance outcomes across the three groups. For the commission errors, mu, and tau, baseline SART performance was a significant predictor of performance in the post-intervention SART (see Table 3). For tau, more extremely slow responses in the second compared with the first half of the post-intervention SART were made by all groups (see Table 2). There were no other significant effects of Group, Age, Sex, SART Half, or Group by SART Half interaction for these measures. For sigma, none of the predictor variables explained a significant amount of variance in the post-intervention SART performance.



TABLE 3. Results from the Linear Mixed-Effects Models for Hypotheses 1 and 2 for Study 1.
[image: Table3]



Hypothesis 2: Tonic Pupil Diameter

There was no difference in the tonic pupil diameter measures across the three groups. For both the pupil diameter measures, the baseline SART measurement was a significant predictor of the post-intervention SART measurement (see Table 3). All participants, irrespective of group, showed a decrease in linear change in tonic pupil diameter in the first half and a plateau in the second half of the post-intervention SART, while the mean pupil diameter decreased from the first to second half of the post-intervention SART (see Tables 2, 3). Group, Age, Sex, and the Group by SART Half interaction were not significant for either pupil diameter measure (see Table 3).



Hypothesis 3: Perceived Restorativeness


Complete Scale

There was a significant group difference for the mean PRS score (see Table 1). Post-hoc tests indicated that viewing the image of the meadow or the ocean was perceived as being more restorative than viewing the urban image, p = 0.001 and p = 0.005, respectively. There was no significant difference in perceived restorativeness between viewing the meadow and ocean images, p = 0.849.



Subscales

For both the Being Away and Coherence subscales, there were significant Group differences (see Table 1), in which participants rated the meadow, Being Away p = 0.008, Coherence p = 0.002, and ocean, Being Away p = 0.009, Coherence p = 0.002, images as more restorative than the urban image. No difference was found between the meadow and ocean images, Being Away p = 0.996, Coherence p = 0.999. For the Fascination and Compatibility subscales, there were no significant Group differences.





Study 1 Discussion

Contrary to expectations, there were no group differences in performance on the SART or in pupillometry measures post the image intervention. During the baseline SART all three groups performed well and were able to maintain their performance across the two halves. The decline in mean tonic pupil diameter over the course of the baseline SART, however, suggested that all three groups were becoming less alert. During the post-intervention SART participants in all groups made more extremely long responses, as indicated by the tau measure, in the second half of the task. Tau is thought to index attentional lapses (Leth-Steensen et al., 2000). The measured increase in tau in the second half of the task is interpreted as evidence of an increase in attentional lapses, which may be a consequence of cognitive fatigue. This finding was supported by evidence of physiological lowering of alertness, with the tonic pupil size diminishing across the course of the task, in all three groups. A time-on-task effect indicated by a diminishment of pupil size over the course of the task is consistent with the literature (Unsworth and Robison, 2016; Van den Brink et al., 2016). All three groups indicated an increase in sleepiness on the KSS from before the baseline SART and immediately after the post-intervention SART, and there was no effect of the image viewed on the KSS. Nevertheless, participants reported feeling more restored after viewing either nature image, particularly in terms of Being Away and Coherence, with no differences noted between the meadow and ocean groups. Previous research most often uses nature images with a combination of water and vegetation, and this combination is perceived as most restorative (White et al., 2010). Here, with the meadow and ocean clearly differentiated, both were perceived as equally restorative. There were no differences between the three images in terms of the fascination and compatibility sub-scales of the PRS. The urban image was a scene from a rooftop, which might afford a more expansive and evocative outlook. This image was modified in Study 2 to test this interpretation. These findings suggest performing two SARTs results in a fatiguing effect, and that while viewing the nature images did not provide physiological or behavioral benefits, providing no support for Hypotheses 1 and 2, participants noted a sense of restoration from the meadow and ocean images, supporting Hypothesis 3.



Study 2

Study 2 was a modified and extended replication of Study 1. First, eye-tracking was not performed because the study was conducted online due to the COVID-19 pandemic. Second, a ground-level version of the urban stimulus was used to address limitations associated with inconsistent visual perspectives across the three images. In Study 1, the meadow and ocean images were taken at ground-level, whereas the urban image was taken from a rooftop. A high-level perspective, such as the urban view used in Study 1, affords greater perceptual and conceptual coherence (Slepian et al., 2015), and therefore greater extent. This may have increased perceived restorativeness and influenced the results relating to the urban view in Study 1. Third, the Connectedness to Nature Scale (CNS) was included to investigate if one’s connectedness to nature was associated both with sustained attention performance and perceived restoration after viewing one of the three images. Beneficial effects of nature on sustained attention performance may depend on how much the participant felt connected to nature (Mayer and Frantz, 2004).

Keeping the hypotheses similar between the two studies based on the previous literature, Hypothesis 1 was that sustained attention performance would decline least for the meadow group, moderately for the ocean group, and most for the urban group, as measured by SART performance. Hypothesis 2 was that perceived restorativeness would be similar for the meadow and ocean groups, and higher in the nature groups than in the urban group. Hypothesis 3 predicted that connectedness to nature would moderate the relation between the type of image viewed and both sustained attention performance and perceived restoration. Higher CNS scores in the meadow and ocean groups but lower CNS scores in the urban group were expected to predict better SART performance and higher PRS scores.



Study 2 Method


Participants

Two hundred and fifteen participants were from the 1st-year psychology participant pool (n = 182) and the broader population (n = 33). They had not participated in Study 1. Participants were randomly assigned to one of three groups (meadow, ocean, or urban). Toward the end of recruitment, a small number of participants were directly allocated to the ocean group to achieve approximately equal group sizes. Fifteen participants were excluded because they reported a diagnosis of a condition that might impact their thinking skills, such as depression, anxiety, or Attention Deficit Hyperactivity Disorder. One participant was excluded because they had taken medication that may have affected their cognitive performance, and 13 were excluded for making 30 or more omission errors on the SART. The final sample included 186 participants (see Table 4). Ethics approval for this study was received from the University of Melbourne Psychological Sciences Human Ethics Advisory Group (ethics approval ID 1954077.3).



TABLE 4. Descriptive statistics for participants’ demographics, KSS scores, ARCES scores, PRS scores, and CNS scores for each group, for Study 2.
[image: Table4]



Materials and Apparatus


Stimuli Selection

The meadow and ocean images were taken from Study 1 and the urban image was taken from a personal collection (see Figure 4).

[image: Figure 4]

FIGURE 4. The urban image shown for 40 s between the baseline and post-intervention SARTs in Study 2.




Scales

The ARCES, KSS, and PRS from Study 1 and the Connectedness to Nature Scale (CNS) were used. The CNS is a 14-item self-report scale that measures an individual’s affective connection to the natural world (Mayer and Frantz, 2004). Participants rated, on a 5-point Likert scale, the degree to which each of the 14 statements applied to them (1 = Strongly Disagree; 5 = Strongly Agree). In this dataset, the CNS had high internal consistency, Cronbach’s α = 0.83.



Sustained Attention to Response Task

The random version of the SART was administered online through Inquisit software by Millisecond. Twenty-five SART cycles of the nine digits were presented, totaling 225 trials, presented in a pseudo-randomized order. A trial sequence consisted of the digit appearing for 250 ms, followed by a mask (cross within a circle) for 900 ms. The inter-trial interval was 1,150 ms. The digits and mask were displayed in white Arial typeface on a black background. Participants completed an 18-trial practice SART, which contained two No-Go digits (“3”). The baseline and post-intervention SARTs consisted of 25 No-Go trials and 200 Go trials each. Each SART took approximately 4 min to complete.




Procedure

The study was administered online via Qualtrics and Inquisit, and participants were tested in their own time, on their own computer. All instructions were provided visually. After receiving information about the study, participants provided informed consent. Participants completed a demographic questionnaire, the KSS, and the ARCES on Qualtrics. They then installed Inquisit Player software to complete the SART. Upon starting the SART on Inquisit, participants were instructed to press the spacebar with their dominant hand’s index finger as quickly and accurately as possible every time they saw a digit other than “3” appear on the screen (Go trials) and withhold their response when the digit “3” appeared (No-Go trial). Participants completed the practice SART before completing the baseline SART. After the baseline SART, a digital image representing a meadow, an ocean, or an urban view was presented on full screen for 40 s using Inquisit. Participants were instructed to look freely at the image and to do nothing else during this time. After viewing the image, participants completed the post-intervention SART, and then returned to Qualtrics to complete the KSS, PRS, and CNS.



Data Preparation

The SART data were imported into MATLAB for cleaning and analysis using the same method as Study 1.



Statistical Analyses

The dependent variables were the errors of omission and commission, mu, sigma, and tau for each half of the baseline and post-intervention SARTs, the KSS before and after the SARTs, and the PRS scores. The moderating variable for Hypothesis 3 was the CNS score. Each dependent and moderating variable was calculated per participant and averages were calculated for each of the three groups. Statistical analyses were conducted using the same software as Study 1. All hypotheses were tested with an alpha set at p < 0.05.

Prior to hypothesis testing, differences between the three groups and within-group differences between the two halves of the baseline SART were investigated using the same method as Study 1. To test if participants were feeling sleepier after completing the two SARTs, any differences between the baseline and post-intervention KSS were tested using a repeated measures two-way ANOVA with group and time (baseline, post-intervention) as the factors. The same analysis techniques from Study 1 were used to test the first two hypotheses. To test Hypothesis 3, moderation analyses using multiple linear regression with an interaction term between Group and CNS scores, in predicting SART performance and PRS scores, were conducted.




Study 2 Results


Demographic Data and Participant Characteristics

The three groups did not differ in terms of age, sex, handedness, mean ARCES, or mean CNS scores (see Table 4).



Baseline SART Performance

Descriptive statistics for each SART outcome measure are presented in Table 5. There were no baseline group differences in either SART half for any of the SART measures. Very few omission errors were made in either SART, therefore no further analyses of this measure were undertaken. Taking each group separately and examining if there were differences between the two halves of the task, sigma significantly increased for the urban group, T = 429, z = −3.58, p < 0.001, r = −0.33, and tau significantly increased for the ocean group, T = 625, z = −2.13, p = 0.033, r = −0.19. There were no other significant differences between the baseline SART halves for the other SART variables for any of the three groups (see Supplementary Table S2).



TABLE 5. Descriptive statistics of each group for the SART variables for Study 2.
[image: Table5]



KSS at Baseline and Post-intervention

There was no significant difference in the Karolinska Sleepiness Scale (KSS) between the three groups. There was a significant time main effect, with all three groups indicating an increase in sleepiness after the post-intervention SART. There was no interaction between time and group.



Hypothesis 1: Sustained Attention Performance

There was no difference in sustained attention performance outcomes across the three groups. For all the SART measures, baseline SART performance explained variance in post-intervention SART performance (see Table 6). Younger participants made more commission errors than older participants in the post-intervention SART. Irrespective of group, participants showed a significant increase in sigma from the first to second half of the post-intervention SART. There were no other significant effects of Age or SART Half, and there were no significant effects of Group, Sex, or Group by SART Half interaction for any of the measures.



TABLE 6. Results from the Linear Mixed-Effects Models for Hypotheses 1 and 3 for Study 2.
[image: Table6]



Hypothesis 2: Perceived Restorativeness


Complete Scale

The mean PRS score differed significantly between the three groups (see Table 4). Post-hoc tests indicated that viewing the image of the meadow or the ocean were perceived as more restorative than viewing the urban image, both p < 0.001. There was no significant difference in perceived restorativeness between viewing the meadow and ocean images, p = 0.353.



Subscales

For the Being Away, Coherence, Fascination, and Compatibility subscales, there were significant Group differences, in which participants rated the meadow, Being Away p < 0.001, Coherence p = 0.005, Fascination p < 0.001, Compatibility p < 0.001, and ocean, all subscales p < 0.001, images as being more restorative than the urban image. No significant difference was found between the meadow and ocean images, Being Away p = 0.999, Coherence p = 0.900, Fascination p = 0.393, Compatibility p = 0.356.




Hypothesis 3: Connectedness to Nature, Group, and SART Performance

The CNS scores had no moderating effect on any of the SART measures. There were no significant main effects of CNS score or Group and no interactions between Group and CNS for any of the SART measures (see Table 6).



Hypothesis 3: Connectedness to Nature, Group, and Perceived Restorativeness

For the PRS complete scale, a main effect of Group and an interaction between Group and CNS scores were found, but there was no main effect of CNS score. For the main effect of Group, the meadow and ocean images were rated more highly on the PRS than the urban image, and the meadow and ocean images were rated similarly (see Table 7). For the interaction, participants who reported lower CNS scores were less likely to report a high PRS score after viewing their image, irrespective of their group. Those with higher reported CNS scores who viewed the meadow and ocean images rated those images with a higher PRS compared with those who viewed the urban image (see Figure 5).



TABLE 7. The moderation analysis examining the interaction between group and Connectedness to Nature Scale (CNS) scores, in predicting the Perceived Restorativeness Scale (PRS) Score in Study 2.
[image: Table7]
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FIGURE 5. The interaction between Connectedness to Nature Scale scores and group on the Perceived Restorativeness Scale scores, from Study 2. The grey shading represents the 95% confidence intervals.





Study 2 Discussion

Contrary to predictions, there were no group differences in performance on either half of the post-intervention SART. During the baseline SART there was an increase in sigma for the urban group and in tau for the ocean group, but random allocation to the three groups was used and these slight group differences occurred before presentation of the image. Like Study 1, there was no effect of the image on SART performance, providing no support for Hypothesis 1. In this faster version, with each digit appearing every 1.15 s compared with 3.8 to 4.5 s in the eye-tracking SART, all participants performed the second half of the post-intervention SART with increased sigma rather than tau, as found in Study 1. Sigma is a measure of RT variability that indexes lapses in sustained attention (Johnson et al., 2015). This change is interpreted as a sign of attentional fatigue and was noted in all three groups. As in Study 1, the baseline SART may have caused small levels of attentional fatigue that only became manifest when completing the second, post-intervention SART. Indeed, all three groups reported an increase in sleepiness from before the baseline SART to after completing the second SART, and there was no effect of the image on the KSS measure. Younger participants made more commission errors than older participants during the post-intervention SART. This observation may reflect better impulse control with age (Vallesi et al., 2021) and is consistent with research by Carriere et al. (2010) in which SART errors tended to decrease linearly with age (Carriere et al., 2010). No age effect was observed on the other SART variables.

As predicted and consistent with Study 1, the natural images were perceived as more restorative than the urban image, and the meadow and ocean images were rated as equally restorative, supporting Hypothesis 2. In contrast with Study 1, these results held true for all four subscales. This finding provides support for the speculation that the rooftop view offered by the urban image in Study 1 explained the lack of difference in fascination and compatibility between the three groups.

How connected one felt to nature was not associated with SART performance, irrespective of which image was viewed. Nevertheless, connectedness to nature did moderate the relation between viewing images of natural environments and how restorative the image was perceived. While high CNS scores predicted high PRS scores for the meadow and ocean groups, low CNS scores did not predict higher PRS scores for the urban group. The third hypothesis was partially supported. This finding is consistent with van den Bogerd et al. (2018), who found that individuals with a strong connectedness to nature rated green spaces as more restorative than individuals with low connectedness to nature (van den Bogerd et al., 2018). The finding runs against the idea that those with low connectedness to nature might have experienced higher restoration when presented with low biophilic environments, as proposed by Berto et al. (2018). Here, for participants with a weaker connectedness to nature, how restorative the image was perceived was not associated with the content of the image.




GENERAL DISCUSSION

Two recent meta-analyses suggested that the effects of nature exposure on sustained attention performance are small and the mechanisms underpinning this effect remain unclear (Ohly et al., 2016; Stevenson et al., 2018). The present research aimed to examine if viewing images of vegetation, water, or an urban setting led to a change in alertness (Study 1) and behavioral performance on the Sustained Attention to Response Task (SART; Studies 1 and 2), the perceived restorative value of that image (Studies 1 and 2), and the extent to which one’s connection to nature played a role in both sustained attention performance and the perceived restoration of the viewed image (Study 2). There were three key findings. First, there was no difference in the pupillometry measures of alertness, sustained attention performance, or how sleepy participants felt after exposure to the meadow, ocean, or urban environment image. Second, both natural environments were perceived as being places with more restorative potential than the urban environment, with no difference found between the meadow and ocean views. Third, stronger connectedness to nature amplified the perceived restorativeness of the nature images, but not of the urban image; this effect was not noted in the behavioral performance on the SART. This differentiation between the physiological and behavioral findings compared with the perception of the restorative value of the images is novel. The findings provide new avenues for research on the mechanisms underpinning how nature exposure may operate to restore attention.

Lee et al. (2015) speculated that the beneficial effects of viewing a flowering meadow image on sustained attention performance may have been due to gentle stimulation of alertness leading to enhanced attention control. Using an eye-tracker, the present research found that viewing nature images did not beneficially influence tonic pupil diameter, a measure of alertness. All three groups showed a decrease in linear change in tonic pupil diameter in the first half and a plateau in the second half of the post-intervention SART, and a decrease in the mean pupil diameter from the first to second half of the post-intervention SART, both of which are suggestive of a decrease in alertness. Likewise, all three groups performed the SART with increased response time variability in the second half of the post-intervention SART (tau in Study 1, sigma in Study 2), suggestive of declining sustained attention. The reason why different forms of response time variability increased over the post-intervention task between the two studies is unclear but may be due to the timing differences of the two studies. In Study 1, the inter-trial interval varied between 3.8 and 4.5 s to enable enough time between trials for the pupil size to return to the tonic, baseline, level. In contrast, Study 2 excluded pupillometry and hence, used the standard Fixed SART with an inter-trial interval of 1.15 s. The longer inter-trial interval in Study 1 may have induced more attention lapses, as indexed by more very slow responses measured using tau. The shorter inter-trial interval in Study 2 may have induced more moment-to-moment variability in responding, as indexed by sigma. Using a psychomotor vigilance task, Unsworth and colleagues reported that with a long inter-stimulus interval of 8 compared with 2 s, or with a variable interval, participants performed the task with slower responses and with smaller tonic pupil diameter, suggesting that lapses of attention are associated with lower alertness levels (Unsworth et al., 2018). In both studies all three groups reported an increase in sleepiness, measured using the KSS, following completion of the two SARTs. The pupillometry data, together with the behavioral data from the SART, and the KSS measure, suggest that participants were becoming less attentive and alert over the course of the two SARTs. The SART is a deliberately fatiguing task; a cumulative effect of performing the SART twice may have occurred. To date this is the first study to use pupillometry during a sustained attention task to test the immediate effects of viewing a nature image. The three other studies using pupillometry measured pupil diameter as participants viewed photos of different forms of nature, finding opposite effects (Nordh et al., 2010; Martínez-Soto et al., 2019; Marois et al., 2021). Here, the participants showed physiological and behavioral evidence of fatigue during both the baseline and post-intervention SARTs, and reported feeling sleepier after completing both SARTs, but with no relief proffered by viewing the nature images for the 40 s period tested here.

Regarding performance on the SART, the results from both Studies One and Two suggested that exposure to the images of nature did not influence sustained attention performance. This finding conflicts with similar research that found exposure to natural images compared with urban images led to faster response times (Berto, 2005), less response time variability and fewer omission errors (Lee et al., 2015; Cassarino et al., 2019). This finding is consistent, however, with Berto’s research in study 3 (Berto, 2005), which found no significant difference between viewing natural or urban images on any SART outcome measures, and Lee et al. (2015) who reported no difference between groups on mean response time and commission errors. It is also congruent with work by Nguyen et al. (2018), who failed to observe any restorative effect of nature images containing varying proportions of water and greenery (Nguyen et al., 2018), and Cassarino, Maisto, and colleagues (2019), who observed no differences when comparing SART performance after a simulated drive in a computerized rural or urban road environment (Cassarino et al., 2019). Together the pupil diameter and SART performance findings suggest that the mechanisms underpinning attention restoration associated with exposure to nature, using a 40 s view of a static image, are not related to alertness or cognitive functioning.

The findings from both studies strongly suggest that although the participants did not show physical or cognitive evidence of benefit after viewing the meadow or ocean images, they perceived the meadow and ocean images as places where they could feel restored. Indeed, the data from Study 2 indicated that one’s perception of restoration was tightly linked to how connected one felt to nature, as proposed by Mayer and Frantz (Mayer and Frantz, 2004). Connectedness to nature was found to moderate the relation between viewing images of natural environments and perceived restorativeness of the places in Study 2. Participants with high connectedness to nature were more likely to rate the nature images as more restorative than those with low connectedness to nature, while how connected to nature one felt was irrelevant to the restorative value of the urban image. The rooftop urban image provided some minor restorative benefits compared with the ground level urban image, with no group differences noted between the perceived restoration of the meadow, ocean, and rooftop urban images in terms of Fascination and Compatibility. The ground urban image, in contrast, did not afford such perceived benefits, with the meadow and ocean images rated as more restorative on all four subscales of the Perceived Restoration Scale. Connectedness to nature is an important moderator of perceived restorativeness of nature images. This finding highlights the important role that positive feelings and emotion play in nature-based restoration, echoing the argument put forth by colleagues that affective responses to the natural scene may explain some of the restorative value of nature (Craig et al., 2015; Martínez-Soto et al., 2019). This is an important future line of research for understanding the mechanisms associated with the Attention Restoration Theory.

In these two studies, the images presented to the participants were static photos. The Stevenson et al. (2018) meta-analysis encouraged the use of actual exposure to natural environments over the use of virtual exposure (Stevenson et al., 2018), especially in studies measuring sustained attention and vigilance. Here, a choice was made to use static images because of the use of the lab-based eye-tracker. An improvement in design in future research would include the use of mobile eye-tracking and actual exposure to different environments. Future research might also consider extending the length of duration of exposure to the different environments, as Stevenson et al. (2018) argued that longer exposure may be moderating the restorative effect of natural environments compared with control conditions. Another limitation of the two studies is that confounds associated with color, shape, shade, familiarity with the image, associations with leisure and work, heat, relaxation, and stress were not addressed. These factors could be systematically address in future research. One limitation specific to Study 2 was that the experimenters did not have control over where the participants looked when they were instructed to view the image for 40s, as the study was conducted online due to restrictions associated with COVID-19. Future research might consider broadening the concept of connection to nature to measure feelings, thoughts, and experiences people might have with nature separately, possibly through the use of the Nature Relatedness Questionnaire (Nisbet et al., 2008). These limitations and confounds may help explain why there were no physiological or behavioral differences measured between the three groups.

Here, with the use of a well-established neuropsychological test of sustained attention, alertness measured using an eye-tracker with a high sampling rate, the current best measurement of response time with the use of the Ex-Gaussian model, and a replication of the behavioral results from Study 1 in Study 2, no benefits of viewing the nature images over the urban image were measured physiologically or behaviorally. How connected one felt to nature had a strong effect on how restorative the meadow and ocean images, but not the urban image, were rated. This finding highlighted the importance of emotional response to nature, familiarity with nature, and the perspective of self within the world.
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An increasing number of academic papers, newspaper articles, and other media representations from all over the world recently bring climate change’s impact on mental health into focus. Commonly summarized under the terms of climate or ecological emotions, these reports talk about distress, anxiety, trauma, grief, or depression in relation to environmental decline and anticipated climate crisis. While the majority of psychology and mental health literature thus far presents preliminary conceptual analysis and calls for empirical research, some explanations of ecological emotions are already offered. They mainly draw from psychoanalysis and depth existential and humanistic psychology, as well as social psychology and address the relationship between ecological emotions and individual engagement in climate action. While these studies suggest building on individual resilience if concerned by ecological emotions, we argue that this only addresses their acute symptoms and not the (chronic) social causes. Based upon our literature research, we show that in an individualistic society such as the (neo-)liberal ones, feelings of individual responsibility are fostered, and this also applies to climate activism.
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INTRODUCTION

This paper presents results of an ongoing discussion between a philosopher and a psychologist—an ethicist and a mental health researcher—who are concerned with ecological emotions. The core of the discussion is the critique of philosophical and sociopolitical silent assumptions made in the current debate on ecological emotions in the discipline of psychology. The focus of the critique is the neoliberal idea of resilience that governs the process of knowledge generation and the official communication on the psychological aspect of the climate crisis and its influence on people’s mental health and wellbeing. It is beyond question that the current debate, and its core idea of resilience, influences the professional mental health education and support offered to individuals and communities touched by ecological emotions. Psychology of climate change is an emerging field that strives to meet an increasing need for mental health interventions addressing the climate change psychological impact (Doherty, 2018). There must be a space for an in-depth and critical reflection with respect to theoretical foundations of the field and resulting psychological practice, in order to ensure we adequately recognize specifics of mental health issues in the context of climate change (e.g., their strong interrelatedness with personal values and attitudes, as well as with the issues of politics and ethics). An important concern is to prevent mental health knowledge and interventions from legitimizing and producing climate injustice, or from consolidating unsustainable sociopolitical status quo. Psychology of climate change would then benefit from adopting critical and community psychology arguments against a iatrogenic individualization inherent to traditional psychology (Parker, 2007; Trickett, 2009; Kagan et al., 2022). We are aware that overcoming the ingrained individualistic assumptions requires a reform of research methodology and underlying conceptual structure, in the direction of participatory and collective transformative methodologies suggested by critical and community psychologies (Riemer and Reich, 2011; Lykes and Hershberg, 2012; Adams, 2021). While the latter show concern with climate change and do address its impact on mental health collectively, we still feel that Indigenous communities go a step further and thereby may help to overcome a conceptual impasse through counternarratives inspiring new ways of thinking and designing interventions (Wilson, 2008; Kimmerer, 2013; Cutter-Mackenzie-Knowles et al., 2020). Thus, we argue for a reconsideration of the psychological discourse that creates an ideal of the resilient individual who can adapt to the burden of the climate crisis. We propose a counternarrative of relationality that, in our view, may contribute to a more sustainable and just society, when adopted in mental health research and practice. Our aim here is to critically discuss the individualistic way in which ecological emotions are conceptualized in academic literature from the field of psychology and mental health studies. The emerging academic field of psychology of climate change, and the official message sent by international psychological associations, draw from the notion of resilience (Clayton et al., 2017; Doherty, 2018).

The arguments presented here reflect a broad and interdisciplinary critique of resilience being the focus of global policymaking in the face of various crises. The critique pertains also to framing adaptation to the climate crisis in terms of resilience in academic literature and in “grey” literature of national and international policymaking. In these contexts, the requirement of resilience is ascribed to communities, local socioeconomic systems, and natural environments in particular places of the world, at the background of the assumed directions of global adaptation to climate change. The assumed direction is usually constituted by the attempt to maintain global economic growth as the regulatory rule, despite the climate crisis and resources’ shortages worldwide. Therefore, the cost and burden of adaptation are situated locally (often in localizations of less power and resources) to prevent decrease in economic growth globally (Bottrell, 2009; Cannon and Müller-Mahn, 2010; MacKinnon and Derickson, 2013; McEvoy et al., 2013; Chapman et al., 2018; Doherty, 2018).

In our view, the very similar pattern may be identified in psychology of climate change that utilizes the concept of psychological resilience for building the understanding of ecological emotions—in at least three different domains: psychology of behavior change, psychology of mental health and wellbeing, and psychology of activism (Clayton and Manning, 2018). In general, employing psychological explanation in terms of knowledge-based global management of adapting to and mitigating climate change and encouraging massive psychological research in this field may be subjected to criticism. The reason for the criticism is underlying individualization and responsibilization of individuals against the global and systemic threat of the climate crisis. Discussion on resilience-based interventions in social work calls for bringing back the central place to social issues in professional understanding of mental health (especially in underprivileged populations that are susceptible to climate change impacts in the first place). We believe that adversity of official psychological discourses which individualize and psychologize socioeconomic and political processes should be broadly recognized and prevented in the emerging field of psychology of climate change (Nightingale and Cromby, 2001; Bottrell, 2009; Park, 2013). To sum up, in discussing psychological issue of ecological emotions through the lens of critical theory (Honneth, 2011; Rosa, 2018)—thus establishing a dialogue between psychology and philosophy—we attempt to understand emotional wellbeing in the individualist society which is facing the climate crisis. Another inspiration may come from the field of feminist psychotherapy that recognizes entanglement of our emotional suffering and the oppression of state and culture. It then claims the personal to be political and works for emancipation and raising political awareness through the mental health practice (Enns, 2011).

Generally speaking, the term ecological emotions address the emotional impact of environmental degradation. The term is frequently used in respect to emotional experience of people concerned with or touched by the consequences of global climate change (in this context, it is used interchangeably with climate emotions). However, it refers also to the emotional impact of environmental degradation of other origins, for example, brought about by mining [as in the classical research of Glenn Albrecht who has coined the term of solastalgia (Albrecht, 2005)] or pollution and contamination of water [as in the work on environmental melancholia of Lertzman (2015)]. Their common feature is that they all emerge in response to anthropogenic environmental degradation, so they open an experiential possibility for feelings of responsibility, mobilization, guilt, or shame (these emotions will be discussed further). It seems to reinforce an inclination inherent in the discipline of psychology to discursive responsibilization of individuals. In academic and popular debates, the emotional impact tends to be addressed with psychopathological terminology, especially in the context of global climate change (for example, eco-anxiety, environmental grief, and climate depression).

This impact, however, differentiates into two phenomena that are highly dependent on the regional contexts in which they occur. Thus, the first phenomenon is constituted by direct and indirect emotional and health consequences experienced by people who suffer from extreme weather events and environmental degradation caused by climate change (for example, from wildfires or sea-ice loss; Callaway et al., 1999; Cunsolo and Ellis, 2018). In these instances, we are dealing with a long wave increase in the deterioration in mental health of populations inhabiting the degraded regions, for example, with a high prevalence of suicide attempts among Australian farmers who experience recurring droughts (Bourque and Cunsolo, 2014). The other phenomenon seems to emerge in the localizations and populations that have not been yet so unequivocally touched by climate change-related extreme weather events and environmental degradation. In this context, the emotional impact is linked to the climate change awareness and environmental concern, which frequently co-exist with the anticipation of future destructive consequences of the climate crisis (Hayes et al., 2018). Additionally, it is often related to the involvement in various pro-environmental actions, including climate activism. In our paper, we focus primarily on this second phenomenon, so by ecological emotions, we mean what people feel and how they respond when emotionally touched by the global climate crisis and by the vision of possible future climate catastrophe. Importantly, regardless which of the two phenomena one has in mind, the impact of the climate crisis is not limited to how the condition of natural environment directly influences health and wellbeing. Just the opposite, socioeconomic, demographic, and political consequences of global climate change are the focus in ecological emotions.

First, we give more background information on ecological emotions. Second, we investigate resilience as a personal disposition addressed to build upon by psychological intervention and individualism as the underlying social structure that seems to establish this direction in conceptualizing and designing interventions. We address ecological emotions as social and political phenomenon. Thus, we attempt to show that the individualistic approach, and accompanying “psychologisation” (Parker, 2007) and “medicalization” of emotional responses to the climate crisis, is problematic both from the ethical-philosophical point of view, and from the perspective of mental health and wellbeing. Finally, we argue that an idea of relationality, inspired by feminist theories and indigenous philosophies (Butler, 2001; Wilson, 2008; Kimmerer, 2013), may serve as a counternarrative for this individualism. We believe that relationality as a foundation of our knowledge and action in the context of the climate crisis would contribute to sustainability and at the same time would support emotional wellbeing of communities threatened by the climate crisis.

Being from Europe, our perspective naturally is one from the Global North. This paper addresses the issue of ecological emotions in the Global North, because we want to point to a social problem we see in the industrialized neoliberal societies, we live in. We are well aware of the fact that people in various regions of the Global South are deeply touched by climate change and its emotional and health impacts. As well as of the interlinks and entanglements between the particular shapes the climate crisis takes on Global South and Global North. The call to study these issues in a contextualized way to prevent colonization of knowledge by Global North’s perspective is answered, among other researchers, by Verónica Iniguez-Gallardo and her colleagues in Ecuador (Martiskainen et al., 2020; Iniguez-Gallardo et al., 2021; Ogunbode et al., 2021).



ECOLOGICAL EMOTIONS

There is a growing interest in ecological emotions not only in academic research but also in the broader public that shows in the number of articles published on the subject and that are not limited to research journals but also expand to newspapers, magazines, and digital media (Burger, 2013; Clayton and Manning, 2018; Haynes, 2019; Nugent, 2019; Wang et al., 2019; Cianconi et al., 2020; Vince, 2020).

Despite the fact that the words “ecological” and “climate” are contemporarily used in the first place to address the realms of a natural environment, their Greek etymology and deeper meaning are also linked to the sense of community, to the social or political climate, i.e., the affect that is created within and by a group of people. The term ecological is referring to the Greek concepts of oikos for “home” (including the larger family and all servants that lived there) and logos for “discourse.” As such it means “discourse about home and family.” Climate (gr. klima) on the other hand does not only refer to the long-term weather but also to the social or political climate, i.e., the affect that is created within and by a group of people. Arlie Hochschild, who exposed the link between human emotions, social life, and moral beliefs, offers a definition of emotion that we draw on.


Emotion, I suggest, is a biologically given sense and our most important one. Like other senses—hearing, touch, and smell—it is a means by which we know about our relation to the world, and it is therefore crucial for the survival of human beings in group life. Emotion is unique among the senses, however, because it is related not only to an orientation toward action but also to an orientation toward cognition (Hochschild, 2012).
 

The importance of group life is a focus of Hochschild’s definition, and this is also, in our view, the core point in both nature and etiology of ecological emotions. Both levels of meaning of the term ecological: the natural environment and the social aspect are then important for our argument, since they are strongly interconnected. As a result, we define ecological emotions as a sense that effectively informs us on the changing climate of our natural and social environment. The norm of rationality, that is still widespread in the neoliberal societies of the Global North, creates conventional restrictions on experiencing and expressing emotions (Boler, 1999). Emotions, and especially negative and painful emotions, are then declined as a possible resource for adequate and effective response to the climate crisis. Social and discursive norms of underestimating the role of emotion in understanding own natural and social environments may result in blocking own adequate recognition and action in the face of climate change by individuals and communities (Cvetkovich, 2007; Gould, 2010; Staiger et al., 2010). In the literature on ecological emotions, it is often argued that one might seldom find as rational feelings in the context of climate crisis. On the one hand, this discursive normalization of ecological emotions is based on the fact that there is not much doubt on the seriousness of the threat and the responsibility for the situation (Weintrobe, 2013; Marks et al., 2021). On the other hand, the neoliberal rational norm remains untouched, since this is the rationality what justifies and allows for an approval of emotional response. What is more, this is funded on simultaneous pathologization of climate denialism, which is presented no longer as a moral stance, but as psychological abnormality instead. Research on ecological emotions then should include a claim for a new rationality that does not exclude emotionality as an adequate regulatory power for experiencing and acting upon the climate crisis (Bladow et al., 2018; González-Hidalgo and Zografos, 2020).

Another inspiration here is then the understanding of affect and emotion offered by feminist theorists’ work on public feelings (Cvetkovich, 2007; Pile, 2010; Staiger et al., 2010). Affects and emotions are considered as having potential, as a source of drive for action, including political action or protest. And at the same time, they are open and subject to influence (e.g., to blocking their political potential by individualizing and pathologizing them). They may be then shaped in various ways, due to social, cultural, and political reasons and interests, including influencing the modes and directions of political action or protest that is emotionally fueled. Emotions may be also co-constructed by a discourse (for example, by the public discourse of academic psychology that is legitimized to produce an official body of knowledge on ecological emotions and on mental health). Therefore, the very fact of ecological emotions theorized as private inner feelings of an individual, as personal, intimate affairs—or as individually determined psychological abnormality in case of using medicalized terms of eco-anxiety or climate depression to address them—make them public and political issue. What is more, their openness to being shaped through discourses and their situatedness in the historical context of the urgent global climate crisis in neoliberal world allow to suspect that making sense of them as private and individual inner feelings is politically driven.

This section has given a general definition of ecological emotions and the theoretical background, we built upon. We have argued that ecological emotions are a sense that informs us about concern with the changing climate of our natural and social environment. The next part of this paper will discuss the recommended treatment of building individual resilience on a background of climate emotions as a social phenomenon.



INDIVIDUAL TREATMENT FOR THE SOCIAL PHENOMENON OF ECOLOGICAL EMOTIONS

The “Mental Health and our Changing Climate” report that has been issued by the American Psychological Association in 2017 addresses ecological emotions as a phenomenon of individual mental health and wellbeing. It claims as: “On an individual level, resilience is built internally and externally through strategies, such as coping and self-regulation, and community social support networks” (Clayton et al., 2017). The suggestions for intervention given to support resilience mainly focus on the individuals in working on their belief in self-efficacy, fostering their optimism, cultivating their coping strategies, finding a source of meaning, getting prepared for possible disasters, and connecting to the place they live. On the social side, the resilience should be strengthened by supporting a social network of an individual and a connection with the family and culture of origin. Resilience is first and foremost presented as an individual disposition that is preventive to negative emotionality and to deterioration of mental health and wellbeing, linked to perceptions of climate change.1 This individualistic understanding is also widespread in the media and ingrained in the everyday language that is used to address the emotional impact of climate change. One who is concerned with the climate crisis and touched by ecological emotions seems then to be suggested to build on own resilience to individually adapt to the emotional burden, both by environmental communication and by professional expertise that is produced to inform various forms of psychological education and intervention. We argue that this only addresses the acute symptoms and not the (chronic) social causes of ecological emotions. Based on our literature research, we reflect on the possible consequences this individualistic narrative of climate emotions may have as: for mental health and wellbeing, as well as for the ethical dimension of actions taken to mitigate climate change and to promote sustainability.

There are several points of critique based on the above suggestions for intervention some of them have been made in another context (Weihgold, 2021). First, in the industrialized culture of the Global North, feeling emotionally touched by climate change might create an inner conflict with one’s lived values based on productivity and traditional rationality. It might be true also for the family, the community, and the culture a person has grown into—experiencing and expressing environmental concern often is a source of interpersonal conflicts (Budziszewska and Kałwak, 2022). Therefore, intentions and attempts to find a new social network of people with similar values and ecological worldview are observed and may be supported in tailored interventions. Second, concerning the suggestions that are exclusively directed at the change that is happening intra-individually, we argue that most of them are addressing the emotional response in itself (what is more, a response that is constructed as undesired and often pathologized through psychological discourse) and not the emotion’s trigger, i.e., climate change. Self-efficacy, optimism, coping strategies, and meaning might help the individual person to learn to live with her feelings. But, first, it may indeed constitute a response unreflective to the seriousness of the threat and, second, it does not help solve the problem of climate change. In the pessimistic scenario, it may lead to accepting and adapting to the adversity instead of willing to work for a transformation, and consequently to consolidation and legitimization of adverse status quo (Bottrell, 2009; MacKinnon and Derickson, 2013). As in neoliberal societies, the system is understood as natural thus unchangeable. So, when the system cannot adapt, the citizen has to and therefore neoliberalism benefits from the concept of resilience (MacKinnon and Derickson, 2013). Third, preparing people (and communities) for possible disasters is necessary but still it remains addressing the symptoms.

Hartmut Rosa and Axel Honneth criticized (Honneth, 2011; Rosa, 2018) neoliberal societies in the Global North for their focus on individual rights and freedom that entails social pathologies (to use Honneth’s term) and a loss of the feeling of community. Neoliberal discourses of competitiveness promoting economic growth (that underpin the concept of resilience) create the space where every one person is responsible for succeeding in life (Ehrenberg, 1998). This is why, as Alain Ehrenberg sees it, there is a growing number of depressions in people who are not able to respond to this responsibility and then, they feel inadequate. At the same time, state regulations have been cut back since the 1990s not only in the economic sphere but in general (Honneth, 2011). This is the reason why, in our opinion, the notion of ecological emotions, apparently addressing an intrapersonal dimension of human psychological function, in fact has strong social and political underpinnings.

One of the most cited ecological emotions—eco-anxiety—is defined in the literature as a “chronic fear of environmental doom” (Clayton et al., 2017). However, in the majority of popular, educational, and media messages, as well as in the interviews conducted on subjective experience of people self-identifying with the label of eco-anxiety and climate depression, not a fear but a sense of an individual, personal responsibility and feelings of guilt and shame come to the fore. They frequently occur with various expressions of depressive resignation and suicidal ideation. This is especially so when particular lifestyles and consumer behaviors (e.g., individual reduction of carbon footprint) are co-constructed by these messages as necessary means to mitigate climate change, and some of them may be unaffordable due to socioeconomic status and family structure. This may be interpreted as a response to the experience of inner conflict between the feeling of individual responsibility, the urgency, and the enormous scale of the task that is impossible to fulfill by any individual.

Although the purpose of strengthening the individual resilience is to help people to cope with the threat of climate change, it does not address these social factors. Therefore, we argue that interventions provided to those who are touched by ecological emotions must also address the social context, social feelings, and their causes. As has been recently shown by Elizabeth Marks and colleagues in a quantitative study on eco-anxiety in 10 different countries of the world, young people not only feel anxious about their future but also feel betrayed by the inaction of political leaders (Marks et al., 2021). Already in 2006, Kari Norgaard reported on the fact that people feel helpless with regard to the immensity of the problem and the fact that states do not reach agreements on action (Norgaard, 2006). These findings show, as we have stated in the beginning, that there is an important social and political part in ecological emotions. Feelings of betrayal and helplessness signal that the social environment does not support sustainable lifestyles and leave climate action to the individuals.

As we already mentioned, in our current societies (in the Global North), there is a focus on individuality, responsibilizing people for the success of their life stories. In this line of thought, the logical consequence for treating ecological emotions is to address them with a focus on resilience, i.e., strengthening the coping abilities of the affected individuals so that they adapt to the stressful experience and can continue with own life tasks. But, as Ehrenberg (1998) already accented in his analysis on depression, the concentration on individuality is taken as a responsibility for a successful life. The depression then would be a reaction to the pressure one feels in succeeding in life and the impression of not being capable of it. This individual responsibility can also be found in resilience. Building the culture of resilience is an example of neoliberalism’s way of social mobilizing, both to pursue individuals’ engagement in global productivity, and involvement in climate action in case of individuals who are environmentally concerned. This is to say that in neoliberal states, the individual must pursue her values while state and economy pursue theirs (Joseph, 2013; MacKinnon and Derickson, 2013).

The inaction of states, official administrations, and big industries concerning climate change exemplify this responsibilizing and mobilizing of the individual citizens. Current climate action movements like Fridays for Future, or Extinction Rebellion, are organized from the bottom up and rooted in the feeling of need for a social change oriented toward sustainability. These analyses are in accordance with Foucault’s critique that the state has a right to sacrifice its citizens since they are only what it takes care of (Foucault, 1988) what makes them replaceable.

The argument for integrating the social context has already been made by community psychology. In the face of climate change, their focus is to build a community resilience through empowering practices like community gardening. But even though this is an important point and Oktavat and Zautra integrate Earth in their definition of community, their research on urban gardening does only highlight the question of resilience, that is recovery and sustained wellbeing of impacted systems. (Okvat and Zautra, 2011) Without question, community gardening is a practice that can help foster community and individual wellbeing through activities that mitigate climate change, but it does not change the underlying way of thinking and assumptions that should be transformed in the field of psychology.

From an ethical perspective, there are two problems with neoliberal thinking. Not only, the point that citizens are seen as mere resources for the needs of a state or economy, but also the fact that the individual responsibility for change is reinforcing the reasons for depression and anxiety. This is to say that an individual cannot tackle a global problem that concerns the whole of humanity. Therefore, the feeling of not succeeding and, as a result, that of depression (Ehrenberg, 1998) and the feeling of anxiety (being alone facing a huge threat) are reinforced. Therefore, as Budziszewska and Jonsson have shown, climate action can help address ecological emotions (Budziszewska and Jonsson, 2021).

Feeling emotionally touched by climate change thus is even reinforced by the experience of being left alone by political and economic leaders, when feelings of helplessness and isolation arise (Weintrobe, 2013; Pihkala, 2020). The individual responsibility and self-reliance in facing the climate crisis thus are also a key influence (MacKinnon and Derickson, 2013). A focus on collective climate action (frequently supported in popular and educational advice on how to deal with ecological emotions) shall overcome this individual isolation. In the context of activism, feelings of responsibility are constructed as value-laden in a way to encourage activism. At the same time, burnout and depression hence are believed to be frequent among activists. Through the call for adaptation and resilience, the responsibility for dealing with the emotional burden of climate action to secure energetic and emotional resources necessary to maintain their activism is also ascribed to the individuals. As in Ehrenberg’s analysis succeeding one’s life (thus, also succeeding in one’s activism), which includes one’s emotional wellbeing, is an important task for everyone. Having to stand up for failing this task because of burnout or depression is adding to the burden of not feeling well.

As a result, this discursive entanglement of individualistically understood psychological aspects of ecological emotions and of ethical and moral realms seems to impact emotional wellbeing of those who are concerned and committed to climate action. This is another argument for a reflection and reconsideration of the individualistic discursive tools that are used in psychology to address the phenomenon of climate emotions. There is a potential conflict between psychological expertise built in individualistic terms (as well as powerful position psychology has to influence or even define the social discourse), and psychological praxis as concerned with supporting and protecting people and communities in their mental health and wellbeing (Nightingale and Cromby, 2001). Researchers must reflect on this privileged and difficult position (Parker, 2007). As we intended to present, the current social discourse of resilience seems to position people’s wellbeing as instrumental to other aims and interests. It seems to be made through shifting responsibility for the mitigation of climate change from the state to individual citizens. First, it is done through discursive promotion of engagement in environmental activism and of individual change of behavior toward environmentally conscious lifestyle, both fueled by feelings of guilt and shame. Second, through building a sense of individual responsibility for maintaining these individual actions in time, despite the lack of individually noticeable success and actual chances for an individual to succeed. Resilience, that is constructed as an individual disposition partially determined by intraindividual biological and psychological mechanisms, is meant here to prevent from burnout (Wu et al., 2013; Davenport, 2017; Doherty, 2018). This is obviously the interest of the state that is trying to protect its traditional way of being dependent on the neoliberal idea of productivity, through austerity and other ways of dysregulation (MacKinnon and Derickson, 2013).

In the tradition of Foucault scientific theory is considered to be the most important influence on the social structures. Once a theory has gained the status of mainstream (by being spread by renowned international institutions like APA), it is followed by a majority. Psychology focusing primarily on the affective, emotional, and motivational deterministic mechanisms that are being situated inside the individual, and on the private subjective experiences of a person is sustaining the idea of neoliberalism as being the natural and unchangeable order. When generating theory on ecological emotions, it should provide insights into the broader sociopolitical and metatheoretical contexts. Psychology as a discipline in general has been criticized for an inadequate and adverse individualistic approach to human beings and human health. The internal self-reflection within the discipline, originating from critical, community, and feminist psychology, brings light to hidden legitimization and consolidation of sociopolitical status quo through “psychologization” of social norms and “naturalization” of the state, which are oppressive to people and to communities, thus should be subjected to change (Parker, 2007; MacKinnon and Derickson, 2013).

To sum up this part, addressing ecological emotions means being aware of their social and cultural factors, including ethical reflection, especially when various forms of psychological intervention are considered. The current focus on individual resilience has been criticized for not addressing the causing triggers of ecological emotions. An explanation for this recommendation has been identified in the general orientation of psychology toward the individual that takes the natural and social environment as a background of minor importance. But we argue that the individualization of ecological emotions—and binding these emotions with the sense of commitment to climate action and sustainable behavior—discursively sustains the shift of responsibility for mitigation of climate change toward individuals, while the necessary action should be taken by the state through systemic changes and policymaking. A necessary modification of these adverse assumptions made in the psychology of climate change seems difficult, since psychological expertise penetrates social discourses and everyday ways of making sense of, expressing, and coping with emotional suffering related to environmental crisis. Thus, transformative action should be undertaken not only with respect to psychological education and intervention, but also through adopting participatory methodologies of knowledge production, in order to collectively construct an expertise that prevents the faults discussed here. In the spirit of Berlin (1997), we propose to search for a pluralistic counternarrative. One that is not value-free but conscious of the sources of injustice and open for different values. While such counternarratives to the concept of resilience as resistance, resourcefulness, or vulnerability reduction are offered (Bottrell, 2009; Cannon and Müller-Mahn, 2010; MacKinnon and Derickson, 2013), we think we have found an example of this different discourse in the Indigenist concept of relationality, we will now turn to.



RELATIONAL COUNTERNARRATIVE AND HOW THIS COULD HELP FRAMING ECOLOGICAL EMOTIONS

Shawn Wilson defines relationality as “Rather than viewing ourselves as being in relationship with other people or things, we are the relationships that we hold and are part of.” (Wilson, 2008); thus, relationality also means to always be accountable in Indigenous Communities to the other members of the group. As opposed to Western societies, no one will stay anonymous, because references are always made to the experiences and the life of a person who witnessed. This opposition to anonymity seems to be in line with what Foucault critiques when talking about the invisible power structures of social discourse (Foucault, 2004). Only the difference lays in the fact of accountability to the discourse: while those in power in Western societies secretly control the narrative (for example, through the proxy which are the institutions legitimized to generate knowledge), in Indigenous societies they must be open and take responsibility for the good of the relationship. This is what we try to do in this paper by addressing the social discourse and official academic discourse of ecological emotions that is founded on the notion of resilience as one that should be transformed—in line with relationality, to ensure both the sustainability and just society.

As Judith Butler argues, relationality is the grounding for all forms of ethical judgments. Prior to judging the other, one must be in relation with her (Butler, 2001). As social beings, humans are depending on a group. To take part in, one means respecting the group’s norms. Therefore, the relations define the group. But if the group norms are built—as described above—on individualism, the concept is becoming difficult. As Cutter-Mackenzie-Knowles and colleagues remark as: neoliberal ideology, with its’ focus on individualism and exclusion has suppressed such interconnected ways of being and knowing (Cutter-Mackenzie-Knowles et al., 2020). Even though, as Ehrenberg lets us know, growing up in a society of individuals does not mean that one must become a monad that only interacts with other monads on economic markets or through legal contracts (Ehrenberg, 1998), we still see a tendency to this as we have mentioned above.

In considering ecological emotions, building a relation with others who have similar experiences or engaging oneself in a group of activists can create a ground for lifting the pressure (Pike, 2017). Therefore, for example, deep psychologist Sally Gillespie in her work with people affected by ecological emotions focuses on group therapy, and critical community psychologists suggest designing interventions based on the systemic approach that address whole communities instead of their individual members (Trickett, 2009; Kagan et al., 2022). “Individualism weakens the fabric of social connections, breeds loneliness and falsifies ecological realities” (Gillespie, 2020). In Gillespie’s view, people need to hear more personal stories and less statistics to respond to the challenges we face and to not feel alone. This is in line with relationality: Humans need relationships for their emotional wellbeing, be it to realize that there are others who feel the same or be it to find peer examples.

To address the problem of guilt, Gillespie recommends to reframe Climate Change as systemic problem and not to focus on the responsibility of individuals or groups. Another important point is that we also have to tackle the narrative of the lonely hero, if we want to seriously treat ecological emotions.


No one person can save the planet or ourselves from climate catastrophes, unlike in the movies. It is important to keep this in mind when committing to climate action. Both because the sense of urgency and pressure to act is high, and because the archetype of the warrior/hero is so dominant in contemporary cultures (Gillespie, 2020).
 

In our view, sharing experiences in a group creates a feeling of interconnectedness and gives examples for action to address the causes of ecological emotions. This does counter the neoliberal narrative of performant individuals.

But relationality is not only about solidarity and support. As a counternarrative to resilience, it also means caring for those who are directly touched, and thus vulnerable—not to alienate them through responsibilization and a constraint to adapt. For Indigenous philosophers, it is grounded in another worldview:


In contrast to dominant Western society’s tendency to view the natural world as a commodity, property, or a “resource,” Indigenous understandings are based on regarding the Earth as alive and imbued with spirit. In this view, a reciprocal set of duties and responsibilities between humans and the rest of the natural world exists such that, assuming these obligations are consistently met, relations between human and non-human entities are maintained in a healthy balance (McGregor et al., 2020).
 

As Robin Wall Kimmerer explains, relationships are created through gifts (Kimmerer, 2013). To maintain the balance, McGregor and colleagues are talking about, a gift is never free. It creates a bond between the giver and the receiver, and the latter must give something back if she does not want to cut this bond. In the Indigenous worldview, the Earth is also constantly giving (food, water, shelter…). Therefore, humans as receivers have the duty to care for the Earth in return (sowing seeds, keeping the water clean…). As this web of relations includes the whole Earth with all her beings, there are more rules to be respected. The most important is to never take all so that plants or animals will not be extinguished and so that other beings still can live by them (Kimmerer, 2013). This is the healthy balance McGregor and colleagues are talking about and it is going beyond Butler’s account of grounding ethical judgements.

When talking about relationships, the Indigenist worldview does not only think of other human beings but this rather includes the more-than-human, the land or country, the whole cosmos, and also ideas. Being the relationships we are part of, we are also part of or, in the words of Meira Baindur: “embodied in the functions of being related to the processes of natural resource degradation, by being an efficient cause.” (Baindur, 2015). This relational worldview comes with an ethical implication (and not only a judgment, as Butler suggested), that is that we need to care for these relations and thus care for everything.

But if we look at the people affected by ecological emotions based on relationality, and ask the question, who is keeping up the balance of giving and taking, the diagnosis for our social environment in the Global North would probably be catastrophic because people who are affected by these emotions feel that they are giving more than they receive. Creating a climate for change, as Susan Moser and Lisa Dilling invites us to do (Moser and Dilling, 2007), and addressing ecological emotions, in our opinion, therefore also means to address the underlying social discourse of individual responsibility.



DISCUSSION

This paper has argued that the theoretical treatment for ecological emotions that is emerging in psychology, that builds on the concept of individual resilience, is only addressing the acute symptoms of the phenomenon, and not the underlying social and environmental causes that trigger the emotions. First, we have given a general definition of ecological emotions as a sense informing on the changing climate of our natural and social environment and then, we have turned to looking into the treatment suggestion of individual resilience and the underlying social structure of ecological emotions. In the last part, we have suggested a relational counternarrative that could build our social being on interconnectedness and thus address the symptoms of ecological emotions we have been discussing.

Leaving the beaten paths of current psychological research with its focus on individual resilience that is inscribed into a generalized focus on the individual in neoliberal society seems to be what the current climate crisis is calling for. Thus, analyzing the emotional impact of this crisis on this background helps adding different perspectives, as we have seen with the relational worldview. This way, this paper contributes to a deeper understanding of the social implications of psychology in general and ecological emotions in specific. Nevertheless, this paper, with its sole theoretical and analytical focus, has its limitations. Research about ecological emotions conducted by Indigenous scholars seems to be completely lacking but could contribute to testing the counternarrative we have proposed. When it comes to the psychological practice, on the other hand, we wanted to contribute to a deeper reflection on the treatment, affected people will receive.

It was not the aim of our paper to call for an appropriation of Indigenous philosophy, but to learn from how human being can be perceived differently. Generally speaking the way, we are doing research is co-constructing the way we make sense of the world. If our assumptions are based on a relational perspective, it opens our eyes to different results. One consequence of this can be a relational focus in education, as proposed by Cutter-Mackenzie-Knowles et al. (2020), who are using relationality as a pedagogical concept for relating to Earth through walking, touching, and artistically engaging with nature. This could also be applied to psychological intervention in a way that “empowerment” is no more focused on just one individual or one group (thereby creating and in and out perspective), but taking the ecological thought of the interdependent network of the cosmos seriously.
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FOOTNOTES

1There is a chapter on community resilience that suggests to foster access to health infrastructure, to train people in disaster management, and to reduce disparities and facilitating social cohesion among others. In our view, all of these are helpful but will not change underlying ways of thinking and approaching the world. As will become clear in the following, social cohesion can also be perceived as a burden, depending on the prevalent values.
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As the threat of climate change becomes increasingly prevalent for people in both the developed and developing world, the impact of climate change on mental wellbeing has become a crucial area of research. In addition to the direct, indirect, and psychosocial impacts of climate change on mental wellbeing, there is also a question of how climate change driven changes to the environment will influence the well-established positive relationship between connection to nature and mental wellbeing. The aim of this study was to investigate the relationship between climate change issue engagement, connection to nature, and mental wellbeing in English speaking adults over 18 years of age. This study examined the average levels of connection to nature and mental wellbeing in people with different levels of climate change issue engagement, and evaluated whether a person's level of climate change issue engagement uniquely predicted mental wellbeing. The study corroborated positive relationships between wellbeing and various aspects of relatedness to nature in the overall sample. The strength of these relationships, however, depended on the level of climate change issue engagement. More specifically, the level of engagement is inversely linked to mental wellbeing, such that the lower the level of engagement, generally the higher is wellbeing.
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INTRODUCTION

The last decade has been witness to considerable research into the mental health benefits of interacting with nature (1–3). In general, studies have consistently found a positive relationship between high levels of nature relatedness (NR) and mental wellbeing (MWB). For example, Martyn and Brymer (4) found that high NR was associated with low anxiety and that physical familiarity with nature was more likely to predict low levels of anxiety. Lawton et al. (5) also found that familiarity with outdoor environments, as measured by physical activity choice, predicted lower anxiety. To an extent Dean et al. (6) echoed these findings, however they also indicated that self-identification with nature might impact negatively on mental health. They suggested that active engagement with pro-environmental behavior and awareness about how actions impact the environment might be associated with negative mental health impacts. As the threat of climate change becomes increasingly prevalent, the profound changes to temperature and the increased incidence of extreme weather events are expected to have an increasingly adverse impact on nature and human systems (7).

Climate change is already having an adverse impact on MWB and the trajectory is rapidly accelerating (8). According to Doherty and Clayton (9), negative mental health outcomes might increase with awareness of issues around climate change. In this case a strong NR could potentially negatively impact mental wellbeing, rather than promote it. In recognition of this, one potential factor that could diminish or reverse the positive relationship between NR and mental wellbeing is an individual's climate change issue engagement (CCIE). According to Lorenzoni et al. (10), CCIE is a sense of “connection with the issue of climate change that concurrently encompasses cognitive, affective, and behavioral aspects” (p. 446). Rather than just an attitude or concern, CCIE also encompasses the motivation, willingness, and ability to take (or already taking) personal and/or political action (11). The relationship between NR, climate change engagement, and mental health is complex. From a mental health perspective, understanding the mechanisms behind this relationship is vital for protecting and promoting mental health as the world comes to terms with the impact of global climate change.

Although the direct (e.g., responses to heatwaves or natural disasters) and psychosocial ramifications of climate change have received considerable research attention, research examining the indirect impact of climate change is still limited (12). There is also limited research on the indirect impact (e.g., thinking about climate change impacts) of climate change on the well-established positive association between NR and MWB (6). That is, while there is reliable evidence that reduced ill-health is associated with enjoyment of nature, research suggests that people who incorporate nature into their sense of self may perceive the climate change driven harm to nature as harm done to themselves. Consequently, people with high NR might be more susceptible to the indirect impact of climate change and reduced mental health (6, 9).

Perception is an important factor influencing the relationship between NR and MWB. In particular, the pro-environmental aspects of NR can actually be harmful to MWB when an individual feels their pro-environmental behavior is dedicated to an environmental goal that is perceived to be unattainable (13). With the increasing threat of climate change and insufficient response by some of the wealthiest nations, it is plausible that an individual with high levels of CCIE might experience lower average levels of MWB. In addition, as NR is associated with behaviors aimed to help address climate change, it is also plausible that CCIE might influence the well-established relationship between NR and MWB. However, these scenarios are yet to be explicitly examined (12). The aim of this study was 2-fold: (a) examine whether the relationship between NR and MWB depends on the level of CCIE? (b) determine whether CCIE uniquely predicts MWB, over and above the impact of age and NR?



METHODS


Participants

The study consisted of a total of 407 people aged between 18 and 79 years (M = 35.14, SD = 15.71). One hundred and seventy-two participants identified as male (42.3%); 231 as female (56.8%); and four did not specify (1%). Forty-one different nationalities were identified by participants, including: 189 who identified their nationality as Australian (46.4%); 84 as American (20.6%); 26 as British (6.4%); 13 as Canadian (3.2%); 12 as German (2.9%); six as Norwegian (1.5%); five as Danish (1.2%); five as Scottish (1.2%); four as Dutch (1%); four as Finnish (1%); four as Indian (1%); four as New Zealander (1%); 49 from 29 other nationalities (12.1%); and two who did not specify (0.5%).



Materials

Participants completed an online survey consisting of seven demographic questions and a series of questionnaires assessing CTN, CCIE, and MWB. The demographic questionnaire consisted of questions relating to participants' age, gender, income, nationality, level of education, and political orientation.


Connection to Nature

The Nature Relatedness Scale is a 21-item scale (14) used to measure individual experiences of connection to nature (CTN) (15). The scale consists of three subscales: NR-Self, NR-Perspective, and NR-Experience. NR-self is an 8-item subscale used to measure how much an individual identifies with nature (e.g. “My connection to nature and the environment is a part of my spirituality”). NR-Perspective is a 7-item subscale used to measure how concerned an individual is about the impact of human actions on the environment and living things (e.g. “I think a lot about the suffering of animals”). NR Experience is a 6-item subscale used to measure an individual's level comfort with and desire to be out in nature (e.g. “I enjoy being outdoors, even in unpleasant weather”). Items were rated on a five-point Likert-type scale from 1 (disagree strongly) to 5 (agree strongly). The total score was calculated by averaging all 21 items (after reverse scoring appropriate items), with higher scores indicating a stronger connection to nature (4, 5). A Cronbach's alpha of 0.87 for the total scale, 0.84 NR-Self items, 0.66 for NR-Perspective items, and 0.80 NR-Experience were reported in the original study (14). Although NR-Perspective's was <0.70, values between 0.60 and 0.70 can be deemed in the lower limit of acceptability (16).



Climate Change Issue Engagement

The Global Warming's Six Americas questionnaire (GWSA) is a psychographic audience segmentation tool used to measure climate change issue engagement (CCIE) (17). The questionnaire identifies participants as belonging to one of six distinct subgroups, which are distinguishable based on their climate change concern, beliefs, issue involvement, political and consumer advocacy behaviors, preferred societal responses, and underlying barriers to action. The six segments range across a spectrum of climate change concern and issue engagement, with segments most accepting and most rejecting of climate change science at either end of a continuum. At one end of the CCIE continuum is the Alarmed segment, which consists of people most certain climate change is happening, most concerned about it, and most active in their actions to mitigate it. At the other end is the Dismissive segment, which consists of people most certain climate change is not happening, unconcerned about it, and opposes action to mitigate it (11). Between the Alarmed and Dismissive segments are those that devote less thought to climate change and are less certain of their views (18). Studies examining each of the six segments are used by climate change communicators—government agencies, non-governmental organizations, and media organizations—to tailor communication and educational content to better engage specific target audiences (19). The original six segments were identified using linear discriminant functions and the 15-item instrument correctly classifies 84% of the sample when compared with the original Latent Class Analysis results (17). A subsequent study reported a Cronbach alpha of 0.87 (11). While initially designed for market segmentation the CCIE has proven to be a valid research tool for measuring climate change issue engagement (20, 21). For a detailed explanation of the six audience segments, see (19).



Mental Wellbeing

The Warwick Edinburgh Mental Wellbeing Scale was used to measure both hedonic and eudaimonic aspects of MWB including: “psychological functioning, life satisfaction, and ability to develop and maintain mutually beneficial relationships” [(22), p. 2]. The scale consists of 14 positively worded statements covering subjective wellbeing and psychological functioning (e.g. “I've been feeling good about myself”). Items were rated on a five-point Likert-type scale from 1 (none of the time) to 5 (all the time). The total score was calculated by summing all 14 items, ranging from 14 to 70, with higher scores indicating a higher level of MWB. A Cronbach's alpha of 0.89 was reported in the original study (22).




Procedure

Following ethics approval from the human research committee at the Australian College of Applied Psychology, participants were recruited via three methods: (1) student cohorts via SONA; (2) social media websites Facebook, Twitter, and Reddit; and (3) potential participants who contacted the researchers were informed by email. Participants recruited through SONA received course credit for participation. Participants recruited through Facebook, Twitter, and Reddit were provided with a link to the online survey. Participants recruited through email were provided with basic information about the study and a link to the online survey. To ensure that participants recruited through different methods were provided with the same information, the Participant Information Statement was added to the first page of the online survey. Participants were informed that the study was an online survey investigating the relationship between attitudes toward climate change, CTN, and MWB. Participants were informed that the survey consisted of non-identifiable demographic questions, followed by items about how strongly they agreed or disagreed with a statement, and were given instructions regarding their participation and confidentiality. Participants were advised that participation was voluntary and that clicking “Yes” at the bottom of the Consent Statement was an indication of their consent. Participants were also advised that because their responses were not attached to their identity, their responses could not be removed once they had submitted their survey. All online survey data were collected using “Qualtrics” and converted to an IBM SPSS Statistics Version 25 (23) file for analysis.




RESULTS


Demographics

The average MWB of the participants (47.1) was slightly below the established norm (51.0) for adults on the Warwick-Edinburgh MWB Scale. This was also reflected in the average MWB for men (47.54) and women (46.71) in the study, which were both below established norms for men (51.3) and women (50.3) (Tennant et al., 2007). There was no statistically significant difference between the average MWB scores of males and females in the current study (p = 0.42).



CCIE Group Comparisons

We compared the average MWB as well as NR between participants in each of the six groups of CCIE. Given the small sample size in the disengaged (n = 8) and doubtful (n = 19) groups, any test of normality would have produced unreliable results. Thus, for each variable, we compared the groups using the Kruskal-Wallis test. Figure 1 includes bar charts showing average scores of MWB and NR in each of the six groups.


[image: Figure 1]
FIGURE 1. Average levels of related to nature and wellbeing in CCIE groups.


The Kruskal-Wallis test was significant for the overall NR (p < 0.001). Post-hoc analyses indicated the “alarmed” group had significantly higher levels of relatedness to nature than the “concerned,” “cautious,” “doubtful,” and “dismissive” groups (p < 0.001). The overall test was also significant for NR-Self (p < 0.001). In a similar vein to the overall relatedness to nature, the “alarmed” group reported significantly higher levels of NR-self than the “concerned” (p < 0.001), “cautious” (p < 0.001), “doubtful” (p = 0.007) and “dismissive” groups (p = 0.024). For NR-Perspective, the overall test was significant (p < 0.001). Once again, the “alarmed” group had significantly higher scores than the “concerned,” “cautious,” “doubtful,” and “dismissive” groups (p < 0.001). Moreover, NR-Perspective was also significantly higher in the “concerned” group than the cautious” (p = 0.042), “doubtful” (p < 0.001) and “dismissive” groups (p = 0.002). The CCIE groups, however, were not significantly different to each other on NR-experience (p >.064).

For MWB, we identified a significant overall effect (p < 0.001). The “dismissive” group reported a significantly higher average wellbeing than the “alarmed” (p < 0.001), “concerned” (p < 0.001), and “cautious” (p = 0.026) groups.



Correlational Analyses

We examined the relationship between MWB and each subscale of the Nature Relatedness Scale (i.e., NR-Self, NR-Experience, NR-Perspective). Given that all the NR subscales showed negative skew and violated the assumption of normality, bivariate relationships were examined using Spearman's ρ. Cohen's guidelines were used to interpret the strength of each relationship.

There were significant weak positive relationships between wellbeing and NR-Self [ρ (N = 390) = 0.20, p < 0.001], and wellbeing and NR-Experience [ρ (N = 391) = 0.25, p < 0.001]. However, no statistically significant relationship was found between wellbeing and NR-Perspective [ρ (N = 391) = −0.08, p = 0.11].

We also examined these three bivariate relationships (using Spearman's ρ) in each of the six group of participants, as defined by their level of CCIE (i.e., alarmed, concerned, cautious, disengaged, doubtful, and dismissive). Figure 2, which presents the relationship between wellbeing and NR-Self, shows that the significant positive relationship that was observed for the overall group, occurred in each level of CCIE. However, the relationship did not reach statistical significance among the “concerned” and “disengaged” participants. Although the relationship remained weak in the “alarmed” group, it was strong on the other end of the continuum, for both the “doubtful” and “dismissive” participants. This indicates that wellbeing is more tightly linked to NR-Self among these two groups.


[image: Figure 2]
FIGURE 2. Bivariate relationship between wellbeing and NR-self.


Figure 3 depicts the relationship between wellbeing and NR-Experience. Although the relationship remained positive in all groups (as was the case with the overall group), the only two significant relationships were observed in the “alarmed” and the “concerned” groups. However, this could be due to their noticeably larger samples sizes compared to the other groups, who indeed showed stronger, yet non-significant relationships. For instance, Spearman's ρ in both the “disengaged” and “doubtful” groups was moderate to strong (over 0.40), but it did not reach statistical significance. There were <20 participants in either of these two groups.


[image: Figure 3]
FIGURE 3. Bivariate relationship between wellbeing and NR-experience.


Figure 4 shows that the relationship between wellbeing and NR-Perspective was not significant in any of the six groups. All groups, except for the “doubtful”, showed weak relationships. Interestingly, however, the direction of the relationship was negative in the “dismissive” group. Although the strength of the relationship was moderate in the “dismissive” group, it, once again, failed to reach statistical significance. As noted earlier, we suggest this non-significant finding could be linked to the small size of this group.


[image: Figure 4]
FIGURE 4. bivariate relationship between wellbeing and NR-perspective.




Regression Analysis

To examine whether CCIE uniquely predicts MWB, we ran a hierarchical regression analysis with age and the three subscales of the Nature Relatedness scale as predictors in step 1, and then in step 2, the CCIE was added as the last predictor. As noted earlier, scores on the CCIE variable ranged from 1 = “alarmed” to 6 = “dismissive”. Two participants who had a standardized residual greater than three were deemed outliers and were removed from the regression analysis.

The overall model was significant in step 1 and explained 16.1% of wellbeing variance in the population, F(4,358) = 18.34, p < 0.001. Age (β = 0.18, p < 0.001), NR-Self (β = 0.27, p < 0.001) and NR-Perspective (β = −0.27, p < 0.001) significantly predicted 2.99, 3.13% and 4.58% of unique variance in wellbeing. The regression coefficient for NR-Experience was not significantly different to zero in the population (p = 0.076).

The model remained significant after adding CCIE in step 2, F(5,357) = 16.89, p < 0.001, and explained 18% of variance in wellbeing in the population. CCIE was a significant predictor (β = 0.21, p = 0.002) and explained 2.13% of unique variance in MWB. The introduction of CCIE to the model in step 2 resulted in age no longer being a significant predictor of wellbeing (p = 0.059). NR-Self (β = 0.30, p < 0.001) and NR-Perspective (β = −0.16, p = 0.022) significantly predicted 3.80 and 1.21% of wellbeing, respectively.




DISCUSSION


Overview

The aim of this study was 2-fold: (a) to determine whether the relationship between MWB and NR depends on the level of engagement with the issue of climate change, and (b) to examine whether CCIE can uniquely predict MWB, over and above the impact of NR and age.

First, our findings indicate those with higher levels of CCIE (i.e., the “alarmed” and “concerned” groups) generally have higher levels of NR, as evidenced by their scores on NR-Self and NR-Perspective. The impact of CCIE on NR was more evident in the “alarmed” group who reported significantly higher scores on overall relatedness to nature. These findings are in line with previous research indicating that those with a greater awareness of climate change and its consequences are more likely to report higher levels of NR (6).

The finding that the Dismissive segment averaged significantly higher levels of MWB than the Cautious, Concerned, and Alarmed segments provide novel insights in both the potentially protective factors of low climate-engagement and the potentially detrimental impact of increasingly high climate-engagement. However, it should be noted that the Cautious, Concerned, and Alarmed segments were well within one standard deviation of the average levels of MWB for the whole sample. Although the Warwick-Edinburgh MWB Scale (22) is not designed to identify individuals with exceptionally low or high positive mental health, the results provide new insights into the each of the six CCIE segments, as MWB has not previously been measured in any studies that have used the Global Warming's Six Americas audience segmentation tool (17).

It is possible that the below average MWB found in the Cautious, Concerned, and Alarmed segments in this study could be attributed to anxiety from the threat or anticipation of harm from climate change, as found in Gifford and Gifford (24). Similarly, it is possible that the below average MWB in the Cautious, Concerned, and Alarmed segments could be the result of a high prevalence of ecological grief in the sample (25). Believed to be more prevalent among those with a strong NR, an above average rate of ecological grief in these segments is plausible, as those with a higher level of engagement with the issue of climate change were more likely (in the current study) to report higher overall scores on the Nature Relatedness Scale.

Second, we showed that the strength and significance of the relationship between NR and MWB depends on the level of CCIE. More specifically, the groups with the least level of engagement with climate change (i.e., “doubtful” and “dismissive participants”) reported the strongest positive relationships between wellbeing and NR-Self, compared to the other groups. The results for the other two sub-scales of the Nature Relatedness Scale were inconclusive. For instance, even though the relationship between NR-experience and wellbeing was only statistically significant in the “alarmed” and the “concerned” groups, the strength of the relationship was higher among the “disengaged” and “doubtful” groups. We believe the non-significant relationships in these two groups is due to their smaller sample sizes, though it is also possible that this may be because the dismissive and doubtful groups do not link climate change with human actions. The overall, qualitative trend, however, is similar to that of NR-Self, in that, the relationship between MWB and an aspect of relatedness to nature is stronger in those with less concern about climate change.

Finally, regression analysis indicated that CCIE is a significant predictor of MWB, over and above the impact of age and NR. Our initial model incorporated age and three sub-scales of the Nature Relatedness Scale as predictors of MWB. Age, NR-Self, and NR-Perspective were significant predictors of wellbeing in the initial model. However, the addition of CCIE in the second model made age a non-significant predictor of wellbeing. Instead, CCIE predicted over 2% of unique variance in MWB. This finding underscores the importance of paying attention to CCIE as an important contributor to wellbeing. These findings point to the need for greater attention to be focused on the impact of CCIE on psychological outcomes, and support previous literature, such as Maibach et al. (17), who reported that high levels of CCIE was associated with fear, sadness, anger, and disgust; as well as Randall (26), who cited symptoms of grieving and loss among people who had recently learned of the ramifications of climate change and the lifestyle changes needed to minimize their own carbon footprint. Taken together, these findings support Doherty and Clayton (9), who suggested that the indirect impact of observing climate change-related environmental changes around the globe will have a negative impact on MWB. Hayes et al. (8) recognized this impact and determined that as risks increase, direct and indirect impacts become progressively more prevalent suggesting that great coordination, based on the provision of hope, is required to counteract the mental health impacts of climate change.

In support of the U.S National Wildlife Federation (27), one potential explanation for the relationship between CCIE and mental MWB is the added perception that human behavior has contributed to climate change. Normally observed in people who have witnessed a technological disaster, the perception that human behavior caused a disaster can result in strong emotions, such as anger and distrust, over-and-above symptoms common in disasters where human behavior is not perceived to be at fault. The indirect impact of climate change has been linked with a reduction in cultural and personal identity (28), personal security, sense of place (25), belonging (29), and increased levels of anxiety (24). However, the results in this study suggest that the indirect impact on MWB may potentially warrant more investigation into symptoms, treatments, and predictors of psychoterratic (emotions felt in relation to earth) mental illnesses, such as eco-anxiety and ecological grief (30). Indeed, as climate change-related natural disasters become more frequent and people become increasingly climate-engaged (31), the prevalence of the population that could be segmented in the most climate-engaged CCIE segments is likely to increase considerably (32).

Overall, results suggest that people in the most climate-engaged “Alarmed” segment experience lower levels of MWB, are more connected to nature, identify more with nature, and are more concerned about humans' impact on the environment than the less climate-engaged segments. These findings are a novel contribution to the literature investigating the indirect impact of climate change; the link between CCIE, MWB, and NR; as well as the Global Warming's Six Americas project, which endeavors to gain more insight into the attitudinal and behavioral characteristics of each of the six audience segments in order to best equip government and non-governmental organizations to engage and inform people about the issue of climate change.




LIMITATIONS AND FUTURE DIRECTIONS

One of the limitations of the current study was that the sample consisted of participants who completed an online survey and were fluent in English. As such, the study was not representative of people who do not have access to the Internet and people who are not fluent in English. In addition, many of the participants were recruited using social media platforms. Thus, there may also have been an over representation of people who use social media. Thirdly, the low number of people in the Disengaged segment (n = 8) could suggest that people who did not have strong beliefs about climate change did not participate in the study. As such, the results that compared the Disengaged segment should be taken with some caution. Fourth, the study consisted of more than double the number of people with a liberal political orientation (n = 119) than people with a conservative political orientation (n = 52). Thus, as political orientation is a predictor of CCIE, it is possible that the sample had an over-representation of people with high levels of CCIE than in the population. Consequently, future research may reveal more insights into the relationship between MWB, NR, and CCIE in a wider representation of the adult population.


Implications

This study not only adds to our understanding of the relationship between MWB and NR, it also sheds light on the levels of NR and MWB of people in each of the Global Warming's Six Americas audience segments (17). One of the important implications of this study is that CCIE likely plays a role in the MWB of people. While the growing interest regarding the impact of climate change on mental health (9, 33, 34) was a catalyst for this study, the findings support the assertion that the indirect impact of climate change on MWB has important implications for both mental health practitioners and policy makers. In addition, the results should also encourage future research in the factors contributing to the MWB of people with high CCIE. Moreover, the finding that there was no association between NR-Perspective and MWB provides more context to the suggestion that CCIE may influence the established positive association between NR and MWB (9). The apparent distinction between pro-environmental beliefs and pro-environmental behavior in determining the relationship between CCIE, NR, and MWB is one that should encourage future research to determine what factors account for the distinction, and what protective factors and vulnerabilities can alter its influence.




CONCLUSION

In conclusion, the study revealed that people with high CCIE were more likely to report lower levels of MWB, and higher average levels of NR-Total, NR-Self, and NR-Perspective. The study also revealed that the relationship between NR and MWB is more likely to be stronger among those with lower levels of CCIE (i.e., “disengaged,” “doubtful,” and “dismissive” groups). We also showed that CCIE uniquely predicts MWB. As policymakers attempt to engage with people at varying levels of climate engagement, targeted campaigns to these discrete distinguishable segments of the population are likely to be far more effective than campaigns designed to inform a larger section of the audience (18). An improved understanding of the six audience segments might also help information campaigns become more effective in informing populations about the threat of climate change and to encourage acceptance for the changes necessary to prevent global temperatures exceeding CO2 above pre-industrial global average surface temperature.
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Nature based experiences have been linked to significant positive outcomes for people and the planet. Significant life experience research investigates the associations between formative experiences in nature and resulting environmental concern and action, including both singular events and repeated experiences. However, little is known about the long-term impacts of singular profound experiences with nature. This research sought to better understand how a singular, meaningful experience defines an individual’s self-awareness of his or her relationship with nature, changes social relationships, and directs environmental decisions and behaviors. Twenty-one adults who had a profound experience with nature participated in a semi-structured interview exploring how they make sense of their experience, the meaning they attribute to it, and the role it served in their lives. Three themes resulted from the thematic analysis process: (1) Living in relation with nature, (2) Living authentically, and (3) Living a meaningful life. The findings demonstrate that a single profound experience with nature can have long-lasting and significant effects on an individual. Understanding these long-term influences of a profound experience with nature have implications for intervention designers such as health practitioners and environmental educators, as well as policy-makers.
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INTRODUCTION

In recent years there has been an increased interest in understanding motivations and processes that contribute to pro-environmental behavior. Researchers from numerous disciplines have found various factors that influence pro-environmental decisions and behavioral choices such as where to shop, what to buy, how to spend free time, or more significant life decisions related to academic paths, career tracks, or major life shifts. The internal or personal factors include values, beliefs, mindfulness, attitudes, emotions, self-efficacy, moral responsibilities/personal norm, motivation, habits, personality traits and character, worldview, knowledge, demographics (age and gender), childhood experience, sense of control, political views, cognitive biases, place attachment, and chosen activities (Schultz et al., 2005; De Groot and Steg, 2007; Amel et al., 2009). External factors include infrastructure, affordances, social norms, reinforcement contingencies, prompts, feedback and goals, economic constraints, social pressures, comfort and convenience, positive versus negative messaging, time, religion, urban–rural differences, social class, proximity to problematic environmental site, and culture/ethnicity (Clayton and Myers, 2009; Harré, 2011; Quimby and Angelique, 2011).

Insights into how individuals come to value their relationship with the natural world are important as they can help intervention design and policy development. Significant Life Experience (SLE) research, grounded in the field of environmental education, began with Tanner’s (1980) research into the types of formative experiences in nature that led to conservation work as an adult was the catalyst for many future studies. Since Tanner’s (1980) original study, SLE researchers have enlarged and redefined this area of research (Palmer and Suggate, 1996; Chawla, 1998, 1999, 2007; Palmer et al., 1999). This area of research is an important area where scholars investigate how time spent in nature contributes to the preparation of individuals who “take action for the environment” (Chawla and Derr, 2012, p. 527).

The goal of SLE research is to understand the formative nature experiences that are most influential in launching future environmental interests. As the research in this field has developed and expanded over the years, the findings have remained consistent. Participants describe the most influential experiences shaping their environmental attitudes, values, and behaviors, including outdoor experiences during childhood, participating in organized groups, family vacations, trips to environmental education or nature centers, memorable teachers or classes, books, and witnessing the destruction of a beloved natural space. Chawla (1998) summarized the significance of consistent findings when she wrote, “The fact that the same cluster of results emerge under most conditions suggests that, across countries and cultures, people understand the sources of their environmental attitudes and actions in similar ways” (p. 361).

Although scholars have recently begun to investigate a single, memorable experience with nature (Merrick, 2008; Caston, 2014), little is known about the long-term effects of these experiences. This paper, reports on research that seeks to better understand the impact of singular, meaningful experiences. Various terms have been used to describe these profound moments with nature such as peak experience (Maslow, 1964), quantum change (Miller and C'de Baca, 2001), transcendent experience and flow (Csikszentmihalyi, 1997; Williams and Harvey, 2001; Cohen et al., 2010), epiphany (Jauregui, 2007; McDonald, 2008), and environmental epiphany (Merrick, 2008; Vining and Merrick, 2012). In this paper, an experience which shifts an individual’s view of or relationship with the natural world, will be referred to as a profound experience with nature or profound experience.

Profound experiences with nature encompass both direct and indirect experiences with nature. Direct experiences occur outdoors in a natural setting and indirect experiences include exposure to nature in an abstract way, such as indoors in a classroom, through a film or book, or via other forms of media with an environmental theme. While direct experiences with nature are more often reflected in the literature, indirect experiences also instigate changes in environmental perceptions and behaviors (Peters-Grant, 1986, unpublished doctoral dissertation1; Gunderson, 1989, unpublished master’s thesis2; James, 1993, unpublished doctoral dissertation3; Palmer, 1993; Sward, 1996; Chawla, 1999; Merrick, 2008). This paper, part of a larger study on profound experiences with nature, examines the lasting transformational impact of both direct and indirect profound experiences with nature.



MATERIALS AND METHODS


Research Design

Following ethics approval from a US University, participants (n = 21) were recruited using purposeful and snowballing recruitment. Participants were recruited through a local environmental commission in central New Jersey, United States and an alumni group. Study participants were asked to share the study with others who might be interested in participating. Participants had to meet the following criteria, 18 years of age or older, self-identify as having had an experience that shifted their view of, or relationship with, the natural world, and be willing to share the effects of their profound experience with nature.



Participants

All participants but one was college educated and 16 participants had advanced degrees. Ages ranged from 30 to 68, with a mean of 48. Fifteen participants were female, all except one identified as Caucasian, one participant also identified as part of Native American. At the time of the interview, one participant was a student, one was retired, and the remaining 19 participants were working professionals. All participants were living in the United States (Table 1).



TABLE 1. Demographic information (all names are pseudonyms).
[image: Table1]



Data Collection

Twenty-one participants engaged in an individual semi-structured interview consisting of four guiding questions and eight additional questions. The interview protocol asked primarily open-ended questions that “build upon and explore” (Seidman, 2006, p. 15) participants’ responses to encourage their reconstruction of profound experiences with their personal nature stories. The content of the interview questions was meant to elicit both perceived impacts of a profound experience with nature, and was derived from Miller and C’de Baca (2001), Merrick (2008), Caston (2014), and Liddicoat and Krasny (2014).

All interviews were undertaken by the first author. Participants were invited to recount their profound experience with nature with as much detail as possible, describe why they thought this experience was so memorable, reflect on any meaning this experience currently holds and if and how the meaning had changed over time. Participants were also asked if they saw themselves differently than before the experience and to describe the effects of their profound experience with nature. Participants were left to define nature in their own way (see Table 2 for details on the specific nature experiences) and describe the effects of their profound experience with nature. If a participant needed additional prompting, guiding questions were used to solicit more information related to the time of the event, the actual experience itself, or the after effects.



TABLE 2. Overview of experiences with nature participants described as profound.
[image: Table2]

Each participant was interviewed once. By the end of the interviews, noticeable patterns related to the effects of a profound experience began to emerge. Fusch and Ness (2015) wrote, “Data saturation is reached when there is enough information to replicate the study, when the ability to obtain additional new information has been attained, and when further coding is no longer feasible” (p. 1408). In addition, Holloway et al. (2010) suggest that for data to be saturated, qualitative researchers must allow the data to represent the voices of the participants and not of the researcher. To accomplish this, inductive analysis was used to draw conclusions from participant narratives rather than a predetermined framework, as described in the following section. The themes created weave across all the profound experiences shared during the interviews indicating saturation was reached.



Data Analysis

To understand the lasting effects of a profound experience with nature Braun and Clarke’s (2006) thematic analysis (TA) was used to identify, analyze, and interpret the data. An inductive approach was used to learn how participants understood the effects of their profound experience with nature rather than assigning themes derived from the literature. To ensure intercoder reliability within the data, two qualitative researchers, both of whom have earned a doctorate and have extensive qualitative research experience, were enlisted as part of the analysis team.

To develop a preliminary interpretation of the data, interesting or meaningful keywords and phrases were identified, and summaries were written to describe each participant’s experience. Each interview was coded entirely before moving onto the next. Previously coded data was continuously reviewed to ensure each new code was unique and no overlap occurred. Any words or phrases that appeared in more than one interview was noted to help with inductive theme development.

After this initial coding, the data was viewed as a whole to begin to establish relationships between codes and combine them into subthemes. For example, while all participants spoke about changes in their relationship with nature, they used different words to describe how it changed, such as connection, interconnection, interconnectedness, one with nature, one with everything around me, a moment of cohesion, or less apart from nature. Rather than having an individual theme for each term, these words were combined under the subtheme of connectedness.

Once initial subthemes were developed, it was necessary to determine if and how they combined naturally into themes in a manner that could describe the effects of the experience. A coding guide was created that included a sampling of inductively created codes and subthemes, and was sent to collaborating coders for review. The coding guide was revised numerous times in consultation with collaborating coders, evolving from a simple interpretation to one of depth, genuinely reflecting the effects described by the participants.

Once it was agreed that the subthemes were distinct, the subthemes were connected into themes that worked across the entire data set. Any overlap between themes was explored, which involved looking at individual themes while also considering how each theme related to the other themes. A composite description was crafted for each theme before assigning it a name, to enable the distinction between various subthemes that comprised each theme. Once the connections between the subthemes were identified, it was easier to name the theme. Throughout this process, the data was revisited to ensure the essence of each effect reported was reflected, using the participants’ own words as much as possible in the composite descriptions. This inductive analysis, conducted collaboratively with three coders, resulted in themes that combine to form a composite story detailing the effects of a profound experience with nature.




VALIDITY ISSUES

Credibility was established by soliciting feedback from the participants regarding the interpretation of the effects of their profound experiences with nature. Participants were emailed the final themes and composite descriptions and asked if the themes represent the effects they experienced, and if so, which theme(s) best represented their effects, or if not, how would they describe the influences of the experience. Seventeen of the 21 participants (81%) replied to the request; all of them confirmed that the themes accurately represented the effects of their experience.

Credibility was also established through peer review. Three collaborative coders evaluated the findings. Each had an opportunity to look at pieces of the data and code it individually. Any differences in the interpretations were discussed and negotiated.

To allow for transferability, vivid details of participant’s interviews were provided. Additionally, an open definition was utilized, rather than a more structured one, to allow potential participants to define profound for themselves, thereby opening the study to more variety among experiences. To address dependability, an extensive description of the methods and research context are included. To achieve confirmability, the data was repeatedly revisited, thereby allowing the themes to emerge naturally rather than making the data fit into pre-existing themes.



RESULTS

This study set out to investigate how profound experiences with nature facilitate pro-environmental behavior. The experiences shared by the participants illustrated the diversity of experiences considered profound (Table 2). A pseudonym is used for each participant throughout this paper.

A profound experience with nature was the impetus for change for every participant in this study. Participants often consider the consequences of their choices and contemplate how their decisions impacted themselves, others, and the planet. Three themes resulted from the analysis process (1) Living in relation with nature, (2) Living authentically, and (3) Living a meaningful life.


Living in Relation With Nature

Participants described how their profound experiences influenced their shopping habits, resource use, and free time. Participants described being more mindful about where their food comes from, buying locally where possible, reducing food waste, and building a relationship with food producers. For example, Erin reflected that her profound experience from her time on an organic farm meant that she was now “obsessed with buying local food, and I love going to the farmers’ markets and talking with the farmers.”

Participants described altering resource use after a profound experience with nature, most often this included recycling, composting, reducing convenience behaviors and actively attempting to care for animals and the planet. For example, Julie spoke of a camping trip that resulted in her making a shift from convenience behaviors (using a plastic water bottle and throwaway coffee cups) to more mindful behaviors such as composting. Likewise, Stephanie became passionate about changing her lifestyle and encouraging others to support the sustainability of the planet. Susan reported actively looking for opportunities to be pro-environment, while also recognizing the need to do more. She stated,


“I feel reverent about the environment. When I’m on my walks, if I see trash or garbage, I’ll pick it up and I’ll save it until I get out and have a place to recycle it, and I recycle here at home. I try to conserve energy.”
 

Participants also reflected on how their experience altered their choice of free time activities. These changes included engaging in more outdoor activities, reading about environmental topics, volunteering for environmental organizations, and becoming more politically active.

Participants reported that their profound experience initiated an active search for opportunities to spend more time in nature. Susan described seeking refuge in nature, which began with that first image of a calming nature scene. When dealing with issues related to her son she said, “My means of coping with his very abnormal development was to walk and walk and walk and walk and walk, miles and miles a day and just soothe myself with nature.” Melanie craves more time in aquatic environments after losing her fear of water and learning to swim. She said, “It’s like I’ve got to have water. I did not think of it as something I needed and so now whenever we make plans or have a special treat it usually involves water.” Ruth sees her experience of sleeping on the canoe as a “catalyst for other moments” and outdoor adventures she pursued in her life. She described participating in an Outward Bound program, becoming a canoe instructor, studying with a boat builder and building her own canoe, and venturing to a remote part of India to learn about the relationship between spirituality and the forest.

Other participants have engaged in activities such as political involvement or learning more about the environment. For example, after reading 13 Original Clan Mothers, Tina reads more about the natural world and volunteers for her town’s environmental commission. Kim has taken a heighten interested in politics as demonstrated by her comment, “I think that I’m more aware and pay more attention politically to environmental aspects of decision-making—in the community and also further around across the United States.”



Living Authentically

Individuals recounted how their profound experience helped them gain a better understanding of who they are, and become more aligned with their true nature, core values, and beliefs. Authenticity manifested in three ways: developing a sense of empowerment, reprioritizing values, and expanding spiritual beliefs.


Sense of Empowerment

Participants recounted feeling a new sense of self-agency after having a profound experience with nature. Participants used words such as “proud,” and “validation,” or “turning point,” and “you can do anything,” or “you can learn anything,” to describe how their profound experience instilled in them the confidence and courage they were previously missing. For example, Erin felt proud for deciding to intern at an organic farm after completing her undergraduate studies despite pressure to find a high-income job.

Similarly, Jonathan’s confidence in his ability to apply what he was learning in his undergraduate education was solidified after seeing the transition of tree species in the forest. He stated that his experience “was just very transformative for me because it was a validation of my education, which was exciting… suddenly gaining the confidence in my own skills.”

One participant discovered the ability to be comfortable on her own in the natural world. Michelle had never liked to be alone, but while participating in the turtle research project, Michelle would spend 10–14 h a day outside by herself. She reflected on how it affected her, “I had to learn to be alone… I feel like that was a big turning point, learning that I could be by myself and be okay. Be alone with my thoughts.”

For some participants, a profound experience with nature facilitated self-assurance, and confidence in their strengths and their capacity to succeed. For example, Ruth gained self-confidence after sleeping alone in the canoe. She remarked,


“I think there’s certain things that help you to feel like you can do anything that you want to do and that there are no obstacles… to know the importance of being alone in nature and knowing that I could be alone in nature would be okay.”
 

Julie’s first overnight camping trip is the basis for her sense of self. She stated, “I just kind of feel like it somewhat defines me as a person… It’s like, I had this experience. I’m richer for having that. This is part of me now.”

Learning to swim at the age of 49 gave Melanie the confidence to try other things such as playing the piano. “It literally showed me that you can learn anything or change something that you think is pretty deeply entrenched at any time and that is a really good thing to know.”

Participants described how their profound experiences triggered comprehensive life changes. For example, Susan attributed her ability to escape emotional abuse at home to her profound nature experience. Nicholas’s profound experience watching a hummingbird hovering, triggered his decision to “work on” his alcohol consumption.



Reprioritizing Values

Two experiences described in this study also prompted individuals to consider and reprioritize their values or guiding principles, placing more priority on nature and less on themselves. For example, Jeffrey’s experience changed his priorities.


“This is gonna start with what I think of as ego. For me, my sense before this [experience], my sense of value, my sense of worth came from what I accomplished, what my legacy was. What came out of this was that was completely wrong. My sense of value, your sense of value, every human being’s sense of value, the mere fact that they were born, they have intrinsic value.”
 



Expanding Spiritual Beliefs

For some participants’ a profound experience shifted their sense of truth and certainty about the possibility of some higher existence or meaning in life. Participants who spoke of this expressed how before the experience, they considered themselves not very religious or spiritual or for some, even agnostic. After a profound experience with nature, these participants felt open to a belief in something more.

When Hope made eye contact with a giant cuttlefish, it challenged her disbelief in a higher power. She reflected, “But it was this experience of …I felt like I was staring into the face of God.” She reiterated how the experience reinforced an underlying belief she had. She continued,


“But this cuttlefish was just so remarkable. And it created just a sort of a belief in some … Not in any kind of Jewish or Christian or Muslim God, or any other God. It was nothing like that. It was really just this sort of reminding me of my deep belief in just the healing nature of the earth.”
 

As Kim walked among the giant sequoias, she acknowledged the possibility of a greater power. She recognized her place in the world and the significance of all life:


“I was never really religious before and I think that when you see something like that it makes you realize that there is the possibility of something else out there that is controlling things… and whatever you call your God or whatever, Mother Nature… It was just absolutely amazing and spiritual. It made me realize how insignificant humans are and that nature keeps on going whether we are here or not.”
 

Likewise, Mary’s experience on the rock helped her understand spirituality. She reflected; “the Rock taught me so much. It taught me what God meant… spiritually you felt supported and safe and loved.”

Jeffrey’s spiritual beliefs increased after giving cabbage to the Korean women. He acknowledges that the experience saved him emotionally and spiritually. “It’s a spiritual thing. It’s healing. It’s healing for me personally.”




Living a Meaningful Life

Participants also noted that a profound experience with nature triggered meaningful life changes, whether related to an academic path, a career track, or a more significant life transformation. This directional life change enabled the participants to live a life that felt truer and more authentic. For example, Bridget attributed her experience with the ants to the academic path she chose more than a decade later. Standing in her backyard, Bridget became absorbed by the sight of ants transporting individual particles of soil in their mouths as they built anthills. Fascinated by the work ethic of the ants and their connection to the soil, Bridget felt awe and in that moment recognized the interconnectedness of all living creatures. She reflected, “It’s kind of made a trajectory of me and nature; And I studied it, I had my PhD in it and … it kinda has set me into like this particular direction.”

Tracey attributed her return to law at school at 49 to her profound experience with nature. She stated, “It was after this boy had said this [‘Are you American?… Oh. You’re rich. You pee in your water.’], several years after, that all of a sudden it kind of came back to me. And I was like, Hm, this is why I need to make a change.”

Hope reflected that her experience with a giant cuttlefish, was behind her decision to study for a doctoral degree in Jungian Psychology. After her experience of feeling like she was staring into the face of God, she stated, “I think that because of this sort of experience of God, so to speak, I was more open to go into a school that was Jungian focused.” Chad believed his decision to attend a particular graduate program stemmed from his encounter with a deer. On a fly-fishing trip, Chad saw a small buck near the water. He wanted to capture the moment with his camera and slowly moved closer to the deer. When Chad was within a few feet of the deer, he and the deer made eye contact and stared at each other for a long time. Something inside Chad urged him to get even closer. The buck, instead of running away as Chad expected, stepped closer to Chad. The two were now arms-length apart and Chad instinctively reached out his hand and touched the deer’s snout. Chad felt connected to the deer as they stared deeply into each other’s eyes. The young buck leaned forward and licked Chad’s hand with his rough tongue. He stated,


“The time that I read that [program description] was after that deer experience. I think I gathered from the description of ETL [Ecological Teaching & Learning] that that was the magic that I had experienced with the deer experience and I wanted that. So yeah, I think it has somewhat influenced my path in life.”
 

A profound experience with nature also affected career choices. For some the experience initiated a nature specific career choice such as working in environmental fields or as a Park Ranger. For others the choice was less specific but involved the desire to “make a difference” (Michelle). For example, seeing trash along the highway was the impetus for Ashley’s future career in land stewardship. She reflected,


“Now it’s starting to come to full fruition if you think about it. Now I’m stewarding the environment trying to remove the trash and the unwanted items, or making it more ecologically sound for the good of all of the creatures.”
 

While Mary was reflecting on her profound experience with the rock, she made a connection between the event and her future career as a physical therapist. She remarked,


“I’m also a musician, but when I made the decision to become a physical therapist, I needed something that I could support myself with and I said, “People may love the flute, but they are not always going to pay for it, you cannot make a living on it.” So, I said I needed a rock-solid career, so I can use in my language. To be a physical therapist was like a rock because people are always going to get sick and I would always have business.”
 




OTHER FINDINGS


Age at Time of a Profound Experience With Nature

The age at which participants reported having a profound experience with nature varied from early childhood through late adulthood (Table 3). The mean age is 25, with a range of 6–63. The age range during which the greatest number of participant’s report having had a profound experience with nature is childhood (ages 6–10). The five participants whose profound experience with nature occurred during this age group were engaging in “direct, informal, and unstructured” exploration in natural spaces (James et al., 2010). Bridget was in her backyard, watching ants collect tiny pieces of soil. Joseph was playing hide-and-seek outdoors when he discovered the bird’s nest. Stephanie was exploring abandoned lots and engaging in fantasy play during her profound experience. Mary became the rock when alone in the farm field near her grandparent’s house. Ashley witnessed the harmful behaviors of humans toward nature through a car window while traveling along a busy highway.



TABLE 3. Age range at time of profound experience with nature occurrence.
[image: Table3]

The age group with the next highest number of profound experiences with nature occurrences was 16- to 20-year-olds. Four participants recounted experiences occurring during this time. Ruth paddled a canoe into the middle of the lake and slept under the stars. Jonathan recognized changing tree species while at scout camp. Michelle spent up to 12 h a day on her own on a beach in Nova Scotia monitoring wood turtle nests and Julie experienced her first overnight camp while in a teenage ecology workshop. These experiences fall under stage three or four of James et al.’s (2010) development model for becoming an environmentally involved individual. These participants were engaged in outdoor activities with individuals outside of their immediate family and embraced their identities as outdoor enthusiasts or future professionals.

Five of the participants recounted having a profound experience in their 20s, again consistent with James et al.’s (2010) fourth stage of the developmental model. Not one profound experience occurred during participants’ early 30s, yet two experiences happened in the late 30s, and another two occurred in the early 40s. One participant recalled having a profound experience in her late 40s, and while no profound experiences with nature were reported in the decade of the 50s, one participant reported a profound experience with nature after the age of 60.



Number of Years Since a Profound Experience With Nature

The number of years since having a profound experience varied greatly among participants (Table 4). Only about a quarter of the experiences shared in this study happened fewer than 10 years ago (23.8%). The majority of the experiences happened more than a decade ago (76.2%).



TABLE 4. Years passed since profound experience with nature occurrence.
[image: Table4]



Location of a Profound Experience With Nature

Study participants reported having a profound experience with nature in a variety of locations. Six participants (28.6%) reported having their profound experience with nature in an indoor location, while 15 participants (71.4%) recounted having their experience in an outdoor location. The variety of locations indicates that these experiences can occur both indoors and outdoors, supporting my decision to include both direct and indirect experiences as demonstrated in Table 5.



TABLE 5. Reported locations of participants’ profound experiences with nature.
[image: Table5]




DISCUSSION

Profound experience with nature were investigated for this study. This research demonstrates that a profound experience with nature can influence an individual’s understanding of self, social relationships, and subsequent decisions and behaviors.

Below, we situate the findings with respect to the literature, theory, and research most relevant to my study. We begin by discussing the choice of a new term, “a profound experience with nature.” Next, we organize the discussion in terms of the three identified themes. Then, we address the implications of this study, as well as the limitations and biases encountered during the course of the research. Finally, we offer suggestions for future research in hopes of acquiring greater insight into the lasting effects of a profound experience with nature.


Choice of the Use of an Umbrella Term

This research focused on singular profound experiences with nature, which is different from other SLE research. While SLE research does include these single experiences, it also includes repetitive or extended experiences. This study is therefore unique in its the focus on singular profound moments. The term used to describe these singular moments, which shift an individual’s view of or relationship with the natural world, has precision to it in that it focuses on just this one type of SLE. In this research, we discovered there can be great variety among the experiences that participants describe as profound. This diversity in profound experiences demonstrates the need for a term that focused on singular profound moments as a subset of SLE research.

The term “a profound experience with nature” was decided upon because it was inclusive of similar phenomena studied in the past while remaining open to the possibility of yet-unexplored experiences. We recognized and appreciate that profound can mean something different to each one of us. What is most important is that the study participants reported that the experiences they shared were profound.

Participants interpreted the term “profound” differently, yet it became evident during data analysis that similarities existed across the experiences. Participants described the experiences as: personally transformative, illuminating, meaningful, emotional, memorable, aesthetic, unexpected, fleeting, enlightening, enduring (in results), ineffable, leading to the realization of one’s true identity, providing a sense of transcendence, and passive. Similarly, emotions related to a profound experience described by participants included: happiness, awe, ego-transcending, connection, and loss of fear and anxiety. While not every profound experience described in this study encapsulated each of these characteristics or emotions, these were all mentioned by one or more participants.




DISCUSSION OF MAJOR FINDINGS: THREE EMERGENT THEMES


Living in Relation With Nature

For all 21 study participants’ profound experiences with nature inspired decisions and changes in behavior. Participants described using the experience to guide everyday decisions such as where to shop, what to buy, or how to spend free time, or as inspiration for more significant life decisions related to academic paths, career tracks, or major life shifts. The SLE literature abounds with studies indicating a connection between formative experiences in nature and resulting care, concern, and action toward the environment [Tanner, 1980; Peterson, 1982, unpublished master’s thesis4; Peters-Grant, 1986, unpublished doctoral dissertation (see footnote 1); Gunderson, 1989, unpublished master’s thesis (see footnote 2); James, 1993, unpublished doctoral dissertation (see footnote 3); Palmer, 1993; Sward, 1996; Chawla and Derr, 2012; Liddicoat and Krasny, 2013]. Likewise, previous studies of related experiences document a transition to more environmentally beneficial behaviors and activities (Merrick, 2008; Brymer et al., 2009; Caston, 2014; Davis, 2016). Findings in this study are consistent with the results described above, as evidenced by participants recounting changes in behaviors considered beneficial to the environment including in their daily mundane decisions, time spent outdoors, academic pursuits, and career paths.

Positive behavior changes such as buying local products, purchasing organic or GMO-free food, reducing food waste, composting, driving an electric vehicle, using a reusable water bottle, recycling, picking up trash, and caring for plants and wildlife were described by eight participants. Likewise, nine participants spoke about engaging in more nature-based activities such as walking outdoors, canoeing, backpacking, reading, and volunteering after their profound experience with nature. This finding demonstrates a connection between single profound experiences and behavior change, signaling that fostering similar experiences may help encourage better environmental behaviors in others.



Living Authentically

The vast majority of participants felt more authentic after their profound experience suggesting that these types of experience have the potential to redefine an individual’s understanding of self. Participants gained self-confidence or courage following their profound experience, empowering them to define their own sense of identity. A similar effect has been documented in previous research that describes individuals who feel more in tune with themselves during a moment of profundity such as a peak experience (Maslow, 1964) or spiritual transformation (Cohen et al., 2010). Many commonalities exist between these experiences, including the characteristics of being memorable, illuminating, involving profound beauty, and experiencing a sense of transcendence leading to personal transformation and a realization of one’s true potential. People who undergo these experiences express feelings of happiness, wonder, peace, and a connection to something greater than self. Overall, these experiences are positive and allow individuals to feel capable, confident, and empowered to be a better version of themselves.

Becoming authentic also manifested as a shift in personal values from a focus on personal success to place more emphasis on the natural world. From an environmental psychology perspective, this reflects a transition from egoistic values, associated with individual concerns or outcomes, to biospheric values, which are values more aligned with nature (Stern et al., 1993; Steg et al., 2005; De Groot and Steg, 2007, 2008).

Previous studies of related phenomena also describe similar findings. While Merrick (2008) did not specifically isolate value changes after an environmental epiphany, she reported that 75% of her study participants described changes in environmental values, attitudes, and behaviors. Similarly, Miller and C'de Baca (2001) reported lasting changes in attitudes, beliefs, emotions, and values resulting from quantum change. Maslow (1964) also documented cases of individuals becoming less selfish and transcending the ego while in a peak experience. While findings from this study confirmed the potential of a value shift after a single profound experience, only two of the 21 participants reported this effect, which is significantly less than that reported by Merrick (2008). However, participants were not explicitly asked if their values changed because of their profound experience. Hence, this finding warrants a more in-depth exploration between the potential connection of profound experiences with nature and subsequent value changes.

Becoming authentic was also described as an expansion of spiritual beliefs or an acceptance of a universal truth. Profound experiences triggered an openness to a belief in something “more” such as the possibility of a higher power like a God, Gaia, or the healing power of nature. These characteristics are discussed extensively in terms of conversion and mystical experiences (James, 1929), peak experiences (Maslow, 1964), quantum change (Miller and C'de Baca, 2001), transcendent experience (Roy, 2001; Williams and Harvey, 2001; Davis, 2016), awe (Maslow, 1964; Keltner and Haidt, 2003), epiphany (Jauregui, 2007; McDonald, 2008), and spiritual experiences (Cohen et al., 2010). Each of these experiences offers insight into new truths or meanings, leading to personal transformation. This expansion of spiritual beliefs and opening to the possibility of universal truth are essential to feeling connected to something greater than self.

Five participants discussed how they felt a deeper connection to everything else in the universe resulting from their profound experience with nature. They described it as an interconnectedness between all living beings and the nonliving world, which participants viewed as no longer feeling apart from nature but instead a part of nature. Participants used this intimate connection to understand their place in the universe, resulting in a new sense of self, as part of nature. These findings support the results of similar studies. Williams and Harvey’s (2001) study of transcendent experiences found that participants expressed harmony with the greater world, and outdoor recreationists in Brymer et al.’s (2009) study also reported feeling connected to the natural world in which they practiced their extreme sports. Similarly, Perrin et al. (2018) reported that participants felt a stronger connection to and more profound respect for the natural world after an encounter with a wild animal. These findings suggest that profound experiences have the potential to expand an individual’s conception of self beyond the physical limitations of the human body into the greater universe.



Living a Meaningful Life

The influence of profound experiences with nature on academic choices most often ignited or strengthened a passion for the environment and studies on the human dimensions of natural resources, soil science, environmental law, and ecological teaching and learning. Likewise, the profound experience with nature either strengthened an existing career path or was the inspiration for a career change.

Interestingly, a profound experience with nature did not necessarily lead to a career dedicated to environmental care or protection, as demonstrated by two participants who followed another path (clinical psychology and physical therapy). During the interviews, both participants acknowledged a previously unrealized connection between their profound experience and their career. Hope’s experience with the giant cuttlefish triggered within her a sense of wholeness and connection with the world. It prompted her to consider her relationships more closely, consider her existence, and examine the decisions she made. Years later, she finds herself studying Jungian Psychology and recognizes the connection between her profound experience and her career choice. She stated, “I cannot help but think that there’s something about this experience that made me choose the PhD program I went to… And I think that because of this sort of experience of God [when seeing the cuttlefish]…I was more open to go into a school that was Jungian focused.” Similarly, as Mary acknowledged that her decision to become a physical therapist was because her time with the rock led to her pursue a “rock-solid” career. She reflected, “To be a physical therapist was like a rock because people are always going to get sick and I would always have business.” These findings challenge scholars to think more deeply about the underlying connections between profound experiences and resulting academic and career decisions. While it makes sense on the surface that an experience that shifts an individual’s view of or relationship with the natural world has the potential to lead to an environmentally-focused career, what may have occurred is a shift in one’s values or priorities, ultimately leading to a career more-aligned with these new personal principles.

For two participants in the present study, their profound experience with nature was life changing. The moment signified an escape from a negative environment or destructive behaviors and the opportunity to begin anew. For both, they recognized the significance of the moment and how their lives would never be the same. Their profound experience with nature significantly changed their behaviors, their entire life course, and their understanding of who they are and could become. It should be noted that these life-altering affects are not exclusive to profound experiences with nature. Previous findings (James, 1929; Miller and C'de Baca, 2001; McDonald, 2008) affirm the potentially life-changing effects of profound-like experiences including a profound experience with nature.




LIMITATIONS OF THE STUDY

Research in the field of SLE such as this study have numerous strengths as outlined by Chawla (1998). One strength is the qualitative nature of the research allowing scholars to explore “the emotional and interpretive side of environmental experience” to fully grasp the entirety of it (p. 361). This qualitative work includes the use of open-ended methodologies, which allow respondents the time to consider their responses. It often employs a lifespan perspective as participants are asked to recall formative experiences in nature that may have occurred decades ago. With almost 40 years of research, the SLE field has grown and expanded from Tanner’s (1980) pioneering research. Studies are becoming more diverse and focusing on women, as well as people from different countries, cultures, and ethnic backgrounds (Chawla, 1998). There is a new interest in understanding how individuals of varying age groups interpret their formative experiences in nature, and efforts have been made to design longitudinal studies.

While the strengths of SLE research are numerous, the field also has areas in which it can improve. By using a purposeful selection process, it was more likely the participants would be inclined toward nature, increasing the potential for them to have a profound experience with nature. The research design and questions were constructed to investigate only those singular and memorable experiences with nature that shifted an individual’s view of or relationship with the natural world and did not seek out participants who spent time in nature but did not have a profound experience.

Another limitation of the study is lack of diversity. While the study included diversity in professional careers, it lacked diversity in other ways. All the participants identified as Caucasian, except for one who described herself as part Native American. The lack of gender, racial, and ethnic diversity limits the ability to learn about the effects of a profound experience on individuals of diverse demographic backgrounds. Recruiting from the general public or targeting specific demographic groups would have increased the potential for greater diversity in the study sample.

While in-depth interviews allow for delving deeper into responses and asking follow-up questions, interviews are laborious and as a result, some potential participants may have chosen not to participate in the study. Utilizing a questionnaire to collect data on profound experiences and the subsequent effects is one way to accommodate potential participants who may shy away from in-person interviews or have time constraints and are unable to commit to a sit-down interview.

All 21 participants recalled a past profound experience with nature and shared the memory and subsequent effects. Using personal memories is a limitation of this study as concerns over the validity of memory to recall past events exist (Ross, 1997). Memory can be flawed, and individuals can remember memories differently at various points throughout their lives. Exploring the effects of a profound experience through an interview may have affected what the participants shared. Participants may have felt the need to answer questions quickly, rather than taking time to reflect on how to answer deeply. One way to account for this limitation is to provide the interview questions in advance, giving the participants time to reflect upon their answers before the interview.



FURTHER RESEARCH DIRECTIONS

This study provided initial insight into the lasting effects and memory functions of a profound experience with nature. With this new knowledge, new questions also arise. More research is needed to understand the potential benefits of this phenomenon.

Individuals from diverse demographic backgrounds are underrepresented in studies of profound experiences, an area of research that needs exploration to learn how individuals from these unique backgrounds understand the effects of such experiences. Future studies would benefit from incorporating the perspectives of underrepresented populations such as Hispanic Americans, African Americans, Native Americans, Indian Americans, as well as international participants. Equally important to explore is how class, gender, and rural versus urban upbringing affect how participants come to understand the meaning and effects of their profound experiences.

Similarly, the role of culture should be investigated because what self means and the boundaries between self and the natural world can vary greatly from culture to culture. Thus, understanding the cultural background of a participant can elucidate what an individual considers profound, as well as how that an individual understands and describes the effects of a profound experience.

Future studies could also investigate the conditions associated with having a profound experience with nature, such as the role of place, age, or solo versus group activities to understand what makes it the right “time” for the occurrence of a profound experience with nature. Upon reviewing my data, no specific condition “jumped out” as significantly determining the likelihood of having a profound experience. Ten of the 21 experiences occurred with the participant was engaged in a solo activity, while 11/21 occurred during a group event. Similarly, ten of the individuals were under the age of 20 at the time of their profound experience, and 11 were at least 21 years of age. The majority of the profound experiences (61.9%) happened in a place or during an activity familiar to the participant, indicating that novelty may not necessarily be an essential contributor to a profound experience. These findings suggest the need for more extensive studies to investigate what, if any, factors affect the likeliness of the occurrence of a profound experience with nature.

Similarly, future research can explore the potential of having a profound experience after participating in structured outdoor nature experiences provided by organizations such as Outward Bound or Natural Habitat Adventures. A key component of these experiential programs is an emphasis on slowing down, being present in the moment, and taking time for deep reflection. Future researchers can investigate the role of purposeful reflective time in an individual’s understanding of the effects of a profound experience, as well as how these types of structured nature experiences affect the likeliness of the occurrence of a profound experience with nature.

Another interesting direction for future scholars is to investigate the role of psychedelic drugs such as psilocybin (magic mushrooms or magic truffles), lysergic acid diethylamide (LSD), or N,N-Dimethyltryptamine (DMT) on the occurrences or effects of a profound experience with nature. Researchers can investigate the potential enhancing effects of micro-doses of these drugs (dosages around one tenth of the recreational or hallucinogenic dose) on a profound experience (Prochazkova et al., 2018).

Of utmost importance for future research is to further investigate the conditions under which a profound experience with nature is likely to occur. Caston’s (2014) phenomenological study of the dynamics of transformative experiences with nature explored what occurs “within the mind and heart of a person as the experience unfolds” (p. 127). Caston (2014) identified the essential qualities of transformative experiences and the antecedents that influence how an individual perceives the experience. Research is needed to understand the conditions of the experience itself that may affect the likeliness of the occurrence of a profound experience. This information could be used to inform environmental and outdoor educators who strive to craft programming that promotes positive environmental awareness and behaviors, similar to those experienced by individuals who had a profound experience with nature.



CONCLUSION

This study provides preliminary insight into the lasting effects of a single profound experience with nature. The findings illustrate that a single profound experience with nature can have long-lasting and significant effects on an individual. Specifically, a profound experience has the potential to encourage an individual’s sense of self, define an individual’s self-awareness about his or her relationship with nature and others, and promote environmental decisions and behaviors. The findings make a valuable contribution to this area of research by demonstrating that SLEs do not require an extended period of time engaged with nature, but that a singular, memorable experience with nature also has the potential to shape an individual’s relationship and behaviors toward the environment. Similarly, the findings illustrate that indirect as well as direct experiences with nature can be profound.

This research demonstrates the power of a profound experience with nature. The 21 participants expressed the importance of their profound experience with nature in their life and acknowledged its presence and long-term effects. This research offers new insight into how a profound experience with nature can encourage a new understanding of self, redefine relationships with others and nature as a whole, and promote meaningful and intentional decisions and behaviors.
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The mental and emotional dimensions of climate change are increasingly concerning as extreme events become more frequent and severe, ecosystem destruction advances, and people become more aware of climate impacts and injustices. Research on climate emotions has rapidly advanced over the last decade with growing evidence illustrating that climate emotions can impact health, shape climate action, and ought to be considered in climate change communication, education, and engagement. This paper explores, describes, and discusses climate emotions in the context of Canada’s Provincial North: a vast region characterized by a vulnerability to climate change, remoteness, political marginalization, diverse Indigenous populations, and economies/livelihoods tied to resource extraction. Using postal survey data collected in two Provincial North communities (Thunder Bay, Ontario, and Prince George, British Columbia; N = 627), we aim to (1) describe climate emotions experienced in the context of Canada’s Provincial North, including relationships among specific emotions; and (2) examine if socio-demographic variables (gender, age, and parenthood) show a relationship with climate emotions. Results show high levels of emotional response to climate change overall, with worry and frustration as those emotions reported by the highest percentage of participants. We also find significant difference in climate emotions between men and women. A methodological result was noted in the usefulness of the Climate Emotion Scale (CES), which showed high reliability and high inter-item correlation. A notable limitation of our data is its’ underrepresentation of Indigenous peoples. The findings contribute to a greater understanding of climate emotions with relevance to similar settings characterized by marginalization, vulnerability to climate change, urban islands within vast rural and remote landscapes, and economies and social identities tied to resource extraction. We discuss our findings in relation to the literature and outline future research directions and implications.
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INTRODUCTION

The mental and emotional dimensions of climate change are increasingly relevant as extreme events become more frequent and severe, ecosystem destruction advances, and people become increasingly aware of climate impacts and injustices (Clayton et al., 2017; Hayes et al., 2018; Ojala et al., 2021). Over the last decade, interest and engagement in the emotional impacts of, and responses to, climate change has grown substantially (Pihkala, 2022a). This growing interest is evident in scholarly spaces, the mainstream media, and society at large. For example, in 2021, climate anxiety was shortlisted for the Collins Dictionary word of the year (Collins Dictionary, 2021), while influential media outfits across the globe have published stories on topics such as climate grief (Pihkala, 2022b) and climate emotions (Henriques, 2019), and solastalgia (Michelin, 2020). The growing interest in climate emotions is fueled mainly by the urgency of the climate crisis and the closing window of opportunity for preventing the worst of climate impacts and injustices (Masson-Delmotte et al., 2021; Pörtner et al., 2022).

The emerging climate emotions literature reflects the long-overdue recognition that emotions are related to climate change in several important ways (Ray, 2020). Specifically, there is growing evidence illustrating that climate emotions can impact mental health and well-being, are connected to climate action and resilience, and should be considered in climate change communication, education, and engagement efforts (Wang et al., 2018; Bouman et al., 2020; Ray, 2020; Galway et al., 2021; Pihkala, 2022a). The emerging literature is also illustrative of an “affective turn” (Clough and Halley, 2007) concerning climate change. Before describing the climate emotions scholarship further, it is crucial to explicitly articulate what is meant by the term “climate emotions” herein. Following Pihkala (2022a), climate emotions are understood broadly as feelings, emotions, and affects (i.e., affective phenomena) related to, and shaped by, climate change and climate injustices. Climate emotions research is relatively new, rapidly evolving, methodologically and theoretically diverse, and applied (i.e., a strong orientation toward action and policy). Scholars engaging in climate emotions research represent diverse disciplinary perspectives including, but not limited to, public health (Galway et al., 2019; Bratu et al., 2022), communication (Bloodhart et al., 2019), psychology (Clayton and Karazsia, 2020; Gibson et al., 2020; Coffey et al., 2021), sustainability studies (Verlie, 2019), and education (Ojala, 2015; Russell and Oakley, 2016) illustrating the highly interdisciplinary nature of climate emotions research.

To date, five key streams of empirical inquiry characterize the climate emotions scholarship:


1.Describing and understanding experiences of climate emotions.

2.Assessing the impacts of climate emotions on health and well-being.

3.Examining if and how emotions influence climate action, engagement, and/or policy-support.

4.Examining the influences of emotions on risk perception and climate communication.

5.Exploring how emotions relate to climate change education.



Specific studies often advance more than one of these key streams of inquiry. The study presented here falls within and contributes to the first stream of inquiry with a focus on describing and understanding experiences of climate emotions in a specific place, Canada’s Provincial North, such that the literature related to describing and understanding experiences of climate emotions is described and discussed more fully in the following paragraphs.

Because climate emotions are relatively novel affective phenomena, empirical research describing and understanding experiences of climate emotions is essential to ground analytical, theoretical, and practical advances in peoples lived and embodied experiences. The research focused on describing and understanding experiences of climate emotions is generally descriptive and often employs qualitative data collection such as interviews (Wright and Nyberg, 2012; Kemkes and Akerman, 2019; Soutar and Wand, 2022). For example, Kemkes and Akerman (2019) used semi-structured interviews and interpretive phenomenological analysis to examine the lived experiences of climate change on the South shore of Lake Superior, focusing on feelings and emotional responses to climate change. The authors describe how feelings of helplessness and fear emerge from a growing awareness of the urgency, scale, and complexity of climate change while also arguing that processing these difficult emotions can lead to feelings of hope. In another example of a study employing interviews, Jones and Davison (2021) interviewed 21 young adults in Tasmania to analyze emotions associated with climate change. Using thematic analysis, a diversity of climate emotions were identified, including frustration, helplessness, anxiety, and hopefulness (about a better future), illustrating that “participant knowledge of climate change was bound up with an intricate web of emotions” (Jones and Davison, 2021). Specific populations that have received particular attention in qualitative research exploring the lived experiences of climate emotions include youth/young adults (Hiser and Lynch, 2021; Jones and Davison, 2021), those living close to the land (Cunsolo Willox et al., 2013; Ellis and Albrecht, 2017; Howard et al., 2020), and climate activists/scholars (Martiskainen et al., 2020; Halstead et al., 2021).

Surveys have also been used to describe and advance understanding of climate emotions within specific populations, most commonly implemented at the national level (Leviston et al., 2014; Smith and Leiserowitz, 2014; Minor et al., 2019; SITRA, 2019; Leiserowitz et al., 2021a). Studies employing survey methods often also include an analytical dimension examining associations between climate emotions and endpoints such as climate action (Bouman et al., 2020), communication (Brosch, 2021), or health (Stanley et al., 2021). Specific climate emotions that, to date, are most commonly reported in existing literature include worry, frustration, anger, sadness, helplessness, and hopefulness (Clayton et al., 2017; Hickman et al., 2021). According to representative survey data from the United States collected in 2021, approximately 70% of Americans report that they are “somewhat” or “very” worried about global warming (Leiserowitz et al., 2021a). Approximately four in ten Americans report feeling angry (47%) or hopeful (42%). A 2019 national survey of the emotions evoked by climate change in Finland (2019) found that feelings of frustration, powerlessness, anger, fear, and grief were most commonly reported (SITRA, 2019). A large multinational study that surveyed 10,000 young adults (16–25 years) in 10 nations aimed to “better understand the feelings, thoughts, and functional impacts associated with climate change among young people globally” (Hickman et al., 2021). In this study, feeling worried, sad, afraid, and anxious were reported by at least 60% of respondents, while feeling angry, powerless, and helpless were reported by at least 50% of respondents. These findings illustrate that myriad climate emotions are prevalent among general populations at national levels and likely heightened among young people.

In this existing literature, specific climate emotions are often positioned and described as either “positive” or “negative” (Wang et al., 2018; Bloodhart et al., 2019; Schneider et al., 2021). From this perspective, “negative” climate emotions include worry, anger, fear, powerlessness, and frustration, while hope and resilience are most commonly positioned and discussed as “positive” emotions (Schneider et al., 2021). There is also emerging work developing tools and multi-item scales for measuring climate emotions, which will play an important role in the research field. Since the survey collection for this study, Clayton and Karazsia (2020) and Wullenkord et al. (2021) have published validated scales in English and German focused on climate anxiety, for example.

Given that climate emotions research is relatively new and rapidly emerging, many research gaps, unanswered questions, and debates remain (Pihkala, 2022a). Notable gaps in the literature focused on describing and understanding climate emotions include the need for research across a greater diversity of people and places, research beyond the United States, Australia, and Europe in particular. Like climate change broadly, climate emotions are experienced “very differently by different people” (Gobby, 2020); more research is needed to understand better “when, where, for whom, and under which conditions” climate emotions are experienced (Galway et al., 2019). Exploring climate emotions in specific places is also necessary, given that climate change is a global phenomenon with local and regional impacts and is understood and experienced in places (Hess et al., 2008; Cunsolo Willox et al., 2012; Adger, 2016; Döring and Ratter, 2017; Beery, 2018; Galway, 2019).

There is also a blind spot in survey-based research on climate emotions outside of urban settings and at local and regional levels (Soutar and Wand, 2022). Moreover, more work exploring the interconnectedness among specific emotions is needed to inform future developments related to frameworks and taxonomies/typologies of climate emotions. As noted above, developing reliable scales to measure and monitor climate emotions is also needed. Finally, research around emotions and affect generally has shown that socio-demographic variables such as gender, age, and income are influential factors when aiming to describe and understand emotional experiences generally, emphasizing the need for research aimed at understanding how socio-demographic factors are related to climate emotions specifically (Bloodhart et al., 2019). In other words, many questions remain about who experiences which kinds of climate emotions.

The present study is informed and inspired by the emerging climate emotions research as well as the trends and the critical knowledge gaps and unanswered questions described above. Specific aims of this study are to (1) describe climate emotions experienced in the context of Canada’s Provincial North, including relationships among specific emotions; and (2) examine if socio-demographic variables (gender, age, and parenthood) show a relationship with climate emotions.



MATERIALS AND METHODS


Study Context

The study reported herein was one dimension of a multi-year project focused on communicating climate change impacts and solutions in ways that promote engagement with climate action in the context of Canada’s Provincial North. The larger project used a place-based approach and employed mixed-methods in the context of two regional case-study settings of the Provincial North: Northern BC and Northern Ontario. Canada’s Provincial North is a regional band south of the 60th parallel and north of the Canada-United States border that extends across the country from Labrador on the East to British Columbia on the West. The region is characterized by remoteness, political marginalization, underemployment, diverse Indigenous populations, resource–dependence, and heightened vulnerability to climate change (Southcott and Irlbacher-Fo, 2009; Wiersma and Koster, 2013; Galway, 2019; Gislason et al., 2021). Indigenous and settler peoples residing in this region also exhibit resistance and resilience to ongoing disturbances and boom and bust economies alongside strong connections with the land and nature. We aim to address the complete lack of climate emotions research in this setting. Coates and Morrison (1992) and Coates et al. (2015) describe Canada’s Provincial North as the “Forgotten North,” this description is certainly fitting with regards to climate emotions research specifically and climate change research generally. The findings will be particularly relevant to communities across the provincial North of Canada and relevant to similar settings characterized by remoteness, heightened vulnerability to climate change, dependence on resource extraction, and a strong sense of connectedness to land and nature.



Research Design

The study employed an exploratory quantitative design to investigate the noted gaps in climate emotions research. The quantitative dimension of the project used postal surveys to document public beliefs, attitudes, and perceptions of climate change and climate action. The postal surveys were implemented in two communities within the regional case-study setting: Thunder Bay (Northern Ontario) and Prince George (Northern British Columbia). See Galway et al. (2021) for a more complete description of these two communities. This paper uses the data collected via these postal surveys to explore and enhance understanding of climate emotions in the context of Canada’s Provincial North. The design allowed for the use of data to describe climate emotions experienced in the context of Canada’s Provincial North. Moreover, the design facilitated correlational analysis, including relationships among specific climate emotions and consideration of whether socio-demographic variables show a relationship with climate emotions.



Data Collection and Sample

Development of the survey instrument was informed by surveys previously implemented by the Yale Program on Climate Change Communication (The Yale Program on Climate Change Communication) in collaboration with members of a Research Advisory Group (i.e., community members and key informants in each study community). The survey instrument was pilot tested with 19 community members to ensure clarity of questions and identify any issues prior to administration. The final instrument consisted of 36 questions using a combination of Likert scale, ranking, fixed-choice answers, and open-ended questions in five main categories: (i) perspectives on climate change in general; (ii) climate change impacts and emotions; (iii) climate action; (iv) connectedness to nature; (v) socio-demographic questions. The instrument is available from authors on request. The Research Ethics Boards approved this research at Lakehead University, the University of Northern British Columbia, and Simon Fraser University prior to data collection.

The postal survey was distributed by Canada Post mail to 4,000 randomly selected households thereby gathering data from a representative cross-section of adults (over the age of 18). A simple random selection of households was selected from all addresses using the Canada Post address database. Canada Post randomly selected 2,000 households in Prince George and 2,000 households in Thunder using the Census Metropolitan Areas as sampling frames (populations of 86,622 and 121,621 for respectively). To increase response rates, the Dillman Tailored Design Method (Dillman et al., 2014) was adapted. The survey was administered in early 2019 and involved three waves of mailing. First, a survey packets containing the survey instrument, an information letter, and a pre-paid envelope to return the completed survey were sent out. Two weeks later, a reminder postcard was sent. A second and final reminder postcard was sent out another week later, along with information about how to complete the survey electronically.

The information letter explained the survey and encouraged participation by an adult member of the household, age 18 or older. If there was more than one adult in the household, instructions indicated that the person who has had the most recent birthday should complete the enclosed survey. The letter also included information about a random draw ($100 gift card) for those who completed the survey to enhance the response rate. The reminder postcards included information about getting another survey packet if it was never received or was lost.

Of the 4,000 mailed surveys originally mailed out, 192 surveys did not reach selected households and were returned to sender by Canada Post. A total of 693 surveys were completed (76 were completed electronically).



Data Analysis

Statistical data analysis was conducted using Statistical Package for the Social Sciences, SPSS 27. The first step in the analysis process was to calculate the response rate considering responses, incomplete, and duplicate entries. Descriptive statistics were then calculated using the complete data set analysis. Eleven emotions were measured with a single Likert-scale item, “How strongly do you feel each of the following emotions when you think about climate change?” ranging from Very strongly (4) to Not at all (1). The specific emotions are listed in Table 1. Initial analysis also included a Cronbach’s Alpha for the eleven items making up the climate emotion scale; as follow-up to the Cronbach’s alpha and to further consider the strength of the CES, a confirmatory factor analysis was conducted. Further, a series of t-tests were run to compare the CES mean scores between men and women and between participants with children (or intending to have children) and those without children. A correlation coefficient was computed between age/generation categories and the CES to test for a bivariate correlation.


TABLE 1. Pearson’s correlation matrix for all emotion variables1.

[image: Table 1]



RESULTS


Survey Results

Two trained research assistants entered data from the postal surveys into a Qualtrics electronic database to reduce the likelihood of data entry errors. A first step in the analysis process was an initial review of the data for missingness; 38 survey responses were excluded as a result of being incomplete (more than 50% of responses left blank) or duplicate entries resulting in a complete data set of 655 surveys, an adjusted response rate of 17.2%. Additionally, the final dataset was reviewed after data entry for any errors. For the present study, we excluded any respondents that did not answer “yes” to the following screening question: “do you think that climate change is happening.” Therefore, the final sample used in this study was N = 627. The average participant age of these 627 participants was 57 years, with an average community residency of 40 years. Three-hundred fifty-six respondents were female (57%), and 258 were male (41%). Compared to 2016 Census data, our sample slightly over-represents older women. Ninety percent of respondents were white, and no other racial or cultural grouping was greater than 2% such that our sample underrepresents individuals who self-identify as Indigenous compared to 2016 Census data. Four hundred-ninety participants (79%) indicated that they had or intended to have children; 127 participants did not have children (20%).

Eleven climate emotion variables were used to explore participants’ emotional responses to climate change (worry, frustration, sadness, helplessness, fear, anger, hopelessness, hope, anxiety, resilience, and guilt) and the noted CES. Participants were asked to indicate how strongly they experienced the series of emotions when thinking about climate change (rated along a 4-point scale from 1 = Not at all, to 4 = Very strongly). At least 50% of survey respondents indicated a moderate and strong emotional response regarding 7 of the eleven items (worry, frustration, sadness, helplessness, fear, anger, and hopelessness). Using the “moderately” and “very strongly” responses for the survey items, the two most commonly reported emotional responses to climate change were “worry” (82%) and “frustration” (71%). The two items with the lowest reports of moderately or strongly responses were “resilience” (40%) and “guilt” (37%). Descriptive results of the 11 climate emotion items are displayed in Figure 1 and Table 1.


[image: image]

FIGURE 1. Reporting levels of specific climate emotions (in percent) (N = 655).


A Cronbach’s Alpha for the eleven items was calculated, and the result, α = 0.89, indicated strong internal consistency (Vaske, 2008). This reliability is supported by the correlation scores for the eleven CES items, as presented in Table 1. Correlation coefficients were calculated among the emotion variables. Using the Bonferroni approach to control for Type 1 error across the 55 correlations, a p-value of less than 0.0009 (0.05/55) was required for significance. The results of the correlational analysis presented in Table 1 show that 45 of them were statistically significant at the r > 0.001 level and were greater than or equal to 0.14; ten correlations were not significant. Thirty-one of the 45 significant correlations showed a substantial relationship (</= 0.50). The strongest of these correlations included fear and worry r(621) = 0.71, p < 0.001, anger and frustration r(610) = 0.75, p < 0.001, and hopeless and helpless, r(615) = 0.75, p < 0.001.

Based on the results of the Cronbach’s Alpha, an attempt to validate the scale using confirmatory factor analysis was conducted. Initially, the factorability of the 11 climate emotion items was examined. Firstly, all of the 11 items correlated at least 0.3 with at least one other item, suggesting reasonable factorability. Secondly, the Kaiser-Meyer-Olkin measure of sampling adequacy was 0.90, above the recommended value of 0.6, and Bartlett’s test of sphericity was significant [χ2(55) = 3855.93, p < 0.001]. Given these overall indicators, confirmatory factor analysis was conducted with all 11 items. The initial eigenvalues showed that the first factor explained 53% of the variance, and the second factor 14% of the variance using oblimin rotations of the factor loading matrix. The two-factor solution, explained 67% of the variance, was preferred because of its previous theoretical support, and the “leveling off” of eigenvalues on the scree plot after two factors. All items had primary loadings over 0.7 (see Table 2).


TABLE 2. Factor loadings and communalities based on a confirmatory factor analysis with oblimin rotation for 11 items of the Climate Emotions Scale (CES).
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Further analysis of climate emotions across levels of socio-demographic variables of gender, generations, and parental status was conducted; note, we use the term gender vs. sex as participants were asked to report whether they identified as men/women/other. An independent samples t-test was run to compare the mean scores between men and women on the CES. The 369 female participants (M = 2.68, SD = 0.68) compared to the 258 male participants (M = 2.44, SD = 0.68) had a significantly higher score on the CES, t(625) = −4.693, <0.001. Table 3 provides a variable-by-variable comparison for the eleven CES scale items across gender.


TABLE 3. An independent samples t-test results comparing the CES mean scores for men and women.
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The variable birth year was recoded into specific age categories for a generational consideration of age regarding climate emotions [iGen (1997–, Millennials 1981–1996, Generation X 1965–1980, Baby Boomers 1946–1964, Silent 1928–1945, Greatest before 1928]. Generational groupings have been used given previous use in climate change survey research (Leiserowitz et al., 2021a). The results of the bivariate correlation analysis did not show a significant relationship between the variable of age and the CES.

An independent samples t-test was run to compare the mean scores between participants with children (or intending to have children) and those without children. The 490 participants (M = 2.6, SD = 0.63) with children compared to the 127 participants without children (M = 2.6, SD = 0.68) displayed no significant difference on the climate emotion response scale t(615) = 0.95, p = 0.33.



Limitations

There are several limitations that should be recognized when interpreting findings and considering implication of this research. This study is mainly descriptive and the examined relationships are correlational. Although we examined 11 specific climate emotions, there are likely specific emotions not included in our study that are also being experienced. Other research has included grief, powerlessness, and resentment (Verlie, 2019; Hickman et al., 2021). Further we acknowledge that data collection was conducted at one point in time; emotional responses and impacts associated with climate change are likely transient and dynamic over time (Brosch, 2021). Our sample population somewhat overrepresents older adults (older than 55) and individuals below the age of 18 were not eligible to participate in our study, which may have implications for our findings. Future research with youth in the Provincial North and similar settings is needed given that this sub-group is likely at heightened risk of experiencing mental and emotional health consequences of climate change (Hickman et al., 2021). Additionally, although our data adequately represents the study communities in terms of gender (compared to 2016 Census profiles), our data are not representative of the study communities in terms of race. Specifically, individuals self-identifying as Indigenous are underrepresented in our data. Future research focused on the mental and emotional dimensions of climate change, drawing on Indigenous methodologies (rather than survey-based research) and working with Indigenous communities and peoples in the Provincial North, is called for to address this limitation (Kovach, 2021). Finally, although these findings are likely generalizable to people and places across Canada’s Provincial North and communities in similar settings, they may not hold in highly urbanized areas or in more rural and remote communities.




DISCUSSION AND CONCLUSION

Knowledge and understanding of how people react to and feel about environmental degradation, including climate change, is a growing imperative in the context of the Anthropocene (Albrecht, 2019; Ojala et al., 2021). The feelings, emotions, and affects that are related to, and shaped by, climate change and climate injustices are increasingly experienced and reported across diverse cultures and places worldwide (Albrecht, 2019; Hickman et al., 2021; Ojala et al., 2021; Pihkala, 2022a). There is growing evidence illustrating that climate emotions can impact health, shape climate action, and ought to be considered in climate change communication, education, and engagement (Ray, 2020; Berry and Schnitter, 2022; Pihkala, 2022a). This growing evidence underscores the importance of understanding how people react to and feel about the climate crisis in specific places. Given that empirical research exploring climate emotions is non-existent in the Provincial North of Canada (and also lacking from similar non-urban settings characterized by remoteness, political marginalization, diverse Indigenous populations, strong connectedness to the land/nature, resource–dependence, and heightened vulnerability to climate change), a core aim of this study was to describe climate emotions in this unique context. Moreover, the study examined differences in climate emotions by gender, age, and parental status.

According to our findings, using postal survey data from 627 adults in two communities in Canada’s Provincial North, adults report high levels of climate emotions indicative of emotional distress due to the climate crisis. This distress is likely shaped and fueled by future-oriented concerns, witnessing climate impacts locally and worldwide, low levels of governmental climate action in Canada, and direct experiences of impacts given the increasing prevalence of climate-related extreme events (flooding and wildfires in particular) in the study region. In other words, the high levels of emotional distress identified here are likely influenced by direct and indirect/vicarious pathways (Ojala et al., 2021; Berry and Schnitter, 2022). At least half of the survey respondents indicated moderate or strong feelings of worry, frustration, sadness, helplessness, fear, anger, and hopelessness. These findings emphasize the need for mental and emotional health programs and initiatives to ensure that people across the Provincial North (and beyond) have opportunities to process and discuss climate emotions and the support needed to cope with strong emotions in ways that are healthy and translate into engagement and action. As Ray (2020) argues, collective activities, where people come together in a safe space to engage in supportive processes to recognize and process strong and complex emotional responses to climate change, are called for to build individual and collective resilience.

An early framework for thinking about emotional impacts of environmental risks developed by Böhm (2003) differentiated between consequence-based retrospective emotions (e.g., sadness), consequence-based prospective emotions (e.g., worry and hope), ethics-based self-focused emotions (e.g., guilt) and ethics-based other-focused emotions (e.g., anger). Our findings illustrate that consequence-based retrospective and prospective emotions are commonly experienced in the Provincial North of Canada, while ethics-based emotions are less common. Future research using qualitative data collection such as interviews and focus groups may help elucidate why consequence-based emotions are more common than ethics-based emotions in this study context with implications for developing appropriate and supportive programs and initiatives. Moreover, although few examples of mixed methods research focused on describing and understanding experiences of climate emotions exist to date, this may be a generative approach design for future research.

Worry and frustration were the most reported emotional responses (82 and 71%, respectively, reported at least moderately); these two specific emotions have also been identified as the most commonly reported emotional impacts of climate change according to survey data in the United States (Leiserowitz et al., 2021b) and Finland (SITRA, 2019). Notably, the percentage of Provincial North participants indicating worry about climate change is 12% higher than the general American public (Leiserowitz et al., 2021a). Worry has been a core focus in climate emotions research (Bouman et al., 2020). The importance of worry in this study is also supported by previous work considering the role worry plays in climate action (Galway et al., 2019), where worry was shown to function as a mediator in the relationship between connectedness to nature and individual-level climate action. Worry is of particularly interest in health research on climate emotions (Davey and Wells, 2006; Tully et al., 2013). High levels of climate worry can become pathological, ultimately leading to consequences for overall health and well-being for some people and populations (Ogunbode et al., 2021). Although worry is a particularly important climate emotion in Canada’s Provincial North and beyond, we emphasize that it is also essential to recognize, consider, and process a range of interconnected emotions, as illustrated in the CES.

A high Cronbach’s Alpha was seen for all eleven climate emotions measured in our survey, indicating that the set of specific climate emotions explored here are closely related (without redundancy) and lending support for the idea of a “web of emotions” as described by Jones and Davison (2021). This idea of a web of emotions is aligned with a move away from using single-item measures in climate emotions research (Stewart, 2021), for example, the Climate Anxiety Scale (Wullenkord et al., 2021). We echo these calls and see value in the CES used here, which included 11 items, as a reliable tool that could be used in other research and other settings to enhance understanding of climate emotions generally and to explore the relationship between climate emotions and endpoints like mental health or support for climate action. Future research testing and validating the CES used here is necessary to continue advancing research in this realm.

The results by gender offer an interesting insight into differences in how men and women feel about and respond to climate change. Using the CES, we found that women in the context of Canada’s Provincial North are experiencing climate emotions at higher levels than men. However, there were no significant differences across generations or parental status. du Bray et al. (2017) have also illustrated significant gendered patterns in terms of the emotional impacts of climate change across communities at heightened vulnerability to climate change. These findings emphasize the need for support and resources developed explicitly for/with women concerning coping with, managing, and processing climate emotions and emotional distress. Moreover, these findings indicate a potential heightened risk of mental health consequences among women as the climate crisis unfolds. Future research should aim to conduct more robust gender-based analyses and determine which kinds of support and resources women want and need to prevent impacts on overall mental health and well-being.

Although existing research has illustrated and argued that youth and young adults likely experience greater emotional responses and impacts due to the climate crisis (Hickman et al., 2021), climate anxiety, in particular, is not seen in our study setting. This divergence from existing scholarship on climate emotions could be due, in part, to the fact that our sample only included adults aged 18 and up; therefore, the experiences of youth and children are not captured in our data. This divergence could also be explained, in part, by the strong connectedness to land and nature that is common and characterizes the Provincial North (Galway et al., 2021), which likely enhances experiences of emotional distress in relation to climate change and increases with age and living in a particular community for a long period (which is the case for our sample). However, our results regarding age are in line with Wullenkord et al. (2021) who found no bivariate correlation between age and climate anxiety specifically. Additionally, although we expected to see a correlation between climate emotion and parental status, our results did not show this.

Informed by emerging literature and the findings reported here, we offer the concept of a constellation of climate emotions. This concept captures the diversity of emotions that people are experiencing in relation to climate change, intentionally brings to mind the interconnectedness among diverse emotions, and helps to move away from the positive/negative dichotomy concerning climate emotions that is common in existing research. Although this positive/negative binary is perhaps helpful in some ways for describing and theorizing about climate emotions broadly, it is important to note that this dichotomy and language may be limiting and even problematic. So-called “negative” emotions are rational and justified given the realities of the climate crisis and are often generative in that they can inspire conversation, engagement, and action related to climate change (Pihkala, 2018; Galway et al., 2019). Although emotions like worry, frustration, anger, sadness, and helplessness may indeed be challenging to bear and process, positioning these climate emotions as negative may encourage people and communities to turn away from, ignore, or silence these emotions impacts and the response of climate change rather than engage with and process them. At this time in human history, we are called upon to recognize and process our individual and collective climate emotions.

To conclude, this study has generated novel understanding of climate emotions in a specific regional context where no previous research existed. Findings highlight widespread and strong emotional responses in relation to climate change and indicate high levels of emotional distress overall. Two outcomes of this research deserve greater attention: first, the question of differential emotional response to climate by gender, and second, the idea of a constellation of climate emotions. The gender findings have potential implications for women’s health worldwide. If the climate crisis leads to high levels of emotional distress for women, this may interact with issues of gender inequity and health already negatively impacting women’s lives across the planet (World Health Organization [WHO], 2022). The second outcome of particular importance is the idea of a constellation of climate emotions. Considering a set of overlapping and potentially interacting emotional responses supports a more robust conception of emotional response to climate. Moreover, recognizing the adaptative nature of emotions allows for seeing certain emotions, such as anger, not as negative but as a rational and wholly justified response to this crisis of unprecedented proportion.
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The latest World Health Organization report on green and blue space and mental health (2021) calls for greater, and better, urban nature environments, i. e., “wilder” urban parks, tree-laden sidewalks, and overall presence of nature in the urban environment. Evidence shows that living close to and interacting with nature promotes benefits to numerous health and well-being indicators. The present article narratively reviews what are the aspects of urban nature environments that enhance health and wellbeing markers, which aspects are preferred among users and visitors of urban nature environments, and how can the benefits for health and wellbeing be understood from a theoretical perspective. Finally, guided by the ecological dynamics framework, suggestions are put forward on how designers and planners of urban nature environments can consider affordances to promote physical activity behavior, health and wellbeing; and how exercise and health researchers and professionals may channel the interaction of individuals with the nature environment in their interventions and programs.
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Introduction

Cities have become massive demographic centers, accelerating urban development. However, the urban landscape has also become a substantial source of pollution, including from traffic and industry (1), which damages air quality, creates noise, pollutes the soil and water, and enables the onset of non-communicable diseases such as cancer, diabetes, cardiovascular and respiratory diseases (2).

The latest report from the World Health Organization (3) about the relationship between green and blue spaces (i.e., environments with a prominence of vegetation and/or water) (3) and mental health concluded that a holistic perspective on urban nature environments (UNE) should be adopted, taking into account health, wellbeing, and ecosystem services contributions (i.e., clean air and water, noise reduction, flood mitigation, ambient temperature reduction, climate stability, biodiversity conservation) (3). This report indicates that there is sufficient scientific evidence to inform policies and initiatives to design the urban environment in ways that improve the health and wellbeing of populations.

Therefore, this article aims to (i) review the literature about the characteristics of UNE which are preferred, and promote health and wellbeing among UNE users; (ii) propose the ecological dynamics framework to understand these benefits; and (iii) offer suggestions about how to design UNE for the promotion of physical activity (PA).



Urban nature environments – when are they more (or less) healthy?

An insightful distinction of nature and built features was proposed by Wohlwill (4), and later expanded by Heft (5) in which built features are characterized mainly by rectilinear shapes and patterns, smooth surfaces, contrasting colors, abrupt changes in texture and events (e.g., traffic lights suddenly changing), and normative use of environmental features (e.g., how to use a chair). On the other hand, nature features are characterized by curvilinear shapes, rough and irregular surfaces, gradual changes in color and texture, smooth transitions between events (e.g., waves start way back and rockslides take time to end), and no evident normative way to behave or use these features.

Exposure to nature in urban contexts is important for human health and wellbeing (6). Large-scale greenness indexes provided by maps, databases, or global positioning systems, have contributed to finding associations between health indicators and the relative distance and size/quantity of features in UNE (7). For example, Ribeiro et al. (8) found a positive association between distance of schools to UNE and allostatic load (a measure of biological multi-system dysregulation). However, one major challenge in current research is that the concept of ‘exposure to nature' varies in its meaning (9). For example, different green space measures show disparate relationships to PA and obesity (10, 11). To illustrate this, Klompmaker et al. (12) showed that quantifying green space using the Normalized Difference Vegetation Index, vs. land-use mapping, resulted in different correlations to engagement in PA in the same sample. Furthermore, these operationalizations often do not consider diversity of flora and fauna inside UNE (13), and, when considered, biodiversity is defined differently in studies because an all-encompassing operationalization is challenging (14).

Other research focuses include the frequency and duration of exposure. Seo et al. (11, 15) conducted a large-scale, 8-year study in Korea, and showed that the people that enjoyed greater green space coverage throughout the 8 years showed reduced risk on the onset of cardiovascular disease. Fisher et al. (16) found a positive association between visits of more than 25 min to UNE and wellbeing. Hunter et al. (17) reported that nature experiences including sitting and walking in UNE for at least 10 min, three times a week, improved wellbeing physiological correlates. At first glance these insights may allow the calculation of an estimation of a health-enhancing dose of nature deriving from the frequency and duration of exposure to UNE (18).

Some recent studies have examined what features of urban parks are preferred by visitors. Liu et al. (19) used photos of urban parks in Shenyang, China, categorized according to the amount of open space, abundance of nature (i.e,. shrubs and trees), and amount of smooth artificial sidewalk. They reported that visitors considered partially open spaces with an abundance of shrubs, trees, and water as superior restorative features compared to paved parks with buildings. Kothencz et al. (20) reported that environment planners in Szeged, Hungary, valued the perception of nature (including biodiversity) and recreational capacity, as some of the most important aspects of visual appearance in UNE. A survey across three Portuguese cities (21) found that respondents rated cleanliness and maintenance, the diversity of plant species, and the existence of water bodies as most important for health and wellbeing.

The ways in which the features of UNE are interpreted by researchers, are quite different. To pursue exactly what characteristics of UNE enhance visitor health and wellbeing, studies have explored the quality of nature environments according to specific individuals and populations to clarify the contributions of UNE for health and wellbeing (18, 22). Nonetheless, focusing on individual perceptions, as the majority of existing research has done, such as surveying visitor opinion about the quality of UNE, does not capture other important health-enhancing environmental aspects. Kothencz et al. (20) noted that survey responders seemed to partly dismiss the role of ecosystem services such as noise suppression, microclimate regulation, and air purification. Despite being slow-changing factors, and not as obvious to visitors of UNE as the visual aspect of the environment, ecosystem services play a central role in improving long-term health and wellbeing (20). Although much research on the health and wellbeing influences of nature-based environments is focused on humans as passive receivers of environmental stimuli such as landscape composition and biodiversity (e.g., plants species), dose-response relationship (e.g., time spent in nature environments), accessibility (e.g., proximity to public parks), qualities (e.g., tree canopy coverage), and features (e.g., size) (23), an emphasis on human agency and the relational link between human and environment, i.e., what people can do in environments and how it can contribute to well-being, might be more adequate to reveal psychologically relevant properties (24). Following this notion, environmental preference may be related to the kinds of actions that the environment allows a performer to do. Built environments are typically hard and immovable, while nature environments are more prone to change. Facades, signs, trash bins, and walkways are hard to modify and ought not be used for other ends than what they were built for, while in parks, trees, rocks, sticks, and boulders can be climbed on, stacked upon each other, thrown, and used to build structures without other park users looking judgmentally (5, 25). The awareness of ‘agency' in the environment may be an important factor regarding preference and ultimately health and wellbeing (24). Importantly, more than perceptions, an understanding of the quality of nature environments should also consider the perception-action cycle (25, 26).



UNE and physical activity

Insufficient physical activity is associated with global ill health. UNE promote uptake and maintenance of PA behavior, and also provide added health benefits beyond those found from PA alone (27, 28). Although more investigation is required (29, 30), recent research shows that both the quality and quantity of the UNE is important (7, 31–33). When compared to exercising in settings without nature features (indoor, built), exercising in UNE has shown greater improvements in mood (34), intensity in PA (35), and better physiological health indicators (36), suggesting that there may be a synergistic relationship of UNE and exercise benefits (33). Despite these empirical results, the exact basis for the superior benefits remain unclear. While UNE more generally provide opportunities for active transport, recreation, and greater health and wellbeing benefits than indoor and built settings, understanding exactly how this process works, and how it can be harnessed to increase PA levels, is vital to support the design of effective UNE.



An ecological dynamics approach to physical activity and wellbeing in UNE

Although UNE design aims to bring nature to the urban environment, they tend to be different than non-urban natural environments, which are not designed. For example, in most UNE, pathways, benches, and flat surfaces are created to allow easy access, places to sit and low risk of accidents. While natural environments may also provide access and places to sit, these are likely to be undulating tracks (if at all), and irregular terrain with intermittent presence of objects such as logs, rocks, trees, and bushes (5).

The process by which nature features enhance wellbeing is not clear, apart from the benefits of ecosystem services (clean air, climate adaptation, etc.), and opportunities for ambulation and recreation (23). The ecological dynamics perspective, with its focus on the individual-environment relationship is ideally suited to explain how UNE might enhance health and wellbeing (25, 37, 38). From this perspective a key explanation for the health and wellbeing benefits of PA behavior in UNE is based on the variability of affordances (i.e., possibilities for action), inherent to the natural environment (25). Although it may seem that sitting possibilities are less obvious in natural environments, because familiar sitting features are missing (e.g., chairs), actually, possible places to sit are more varied in nature because individuals with different capacities and skills are prone to find a suitable feature that affords sitting on, instead of the standard ‘universal' chair which may not conform to ideal criteria for sitting for most users (i.e., they are constrained to find that option to sit due to normative and cultural prescriptions, typical of built environments) (39). Such variability, inherent to natural environments, indicates that different people may perceive different affordances, and consequently will act distinctively, and according to their own characteristics and skills. Importantly, this unmanicured characteristic of the natural environments diversifies the actions a visitor can perform, often suppressed by the presumed notions of how to behave in a conventional, organized, safe, human-made setting such as most UNE. This diversity of affordances induces variability in body sub-system work, which has been connected to better health, cognitive functioning (40, 41) and motor performance (42, 43). Wellbeing is thus derived from the positive feelings of successfully engaging in action possibilities close to one's own capacities and skills, the right level of challenge (24), that is, that they themselves can change the environment and change their relation to its features (5).

A tenet of ecological dynamics is that people, regardless of age, are perceptive systems guided by what they can perform in the environment (25). This implies that organisms do not lose the ability to explore with time, it is their perception-action skills that change over time (e.g., due to training), which influence their ability to navigate the world. Thus, we advocate for an amount of variability that is suited to everyone, to every perception-action skill level, in order to enable different capacities and skills profiles to enjoy challenging physical activity experiences, including older and/or obese people. A rich landscape of affordances offers a variety of courses of action, which can be selected by individuals according to their skills and capacities, when moving in a given context (44). For example, a 20-year-old park visitor may find a faster way through the park by jumping off a lower fence, but an elderly visitor may not perceive such a path through the park and may ‘venture' through the pathways that match their skills and capacities. It is not the case that there are fewer affordances in built environments, however, there are social, normative and cultural constraints to limit novel behavior within built environments (24). Another example is the case of traceurs (i.e., parkour practitioners). They are characterized by high level perception-action skills, which offer them many ways of moving, by crossing walls, balconies, and other built structures (44, 45). They manage to find variability in behavior in monotonous, stable urban environments, whereas the average citizen will mostly use walkways specifically built for ambulation.

From an ecological dynamics perspective, the design of UNE needs to include affordances for different populations, without a normative purpose for their use, by incorporating aspects of nature, and attracting individuals to engage in PA, enhancing health and wellbeing (44, 45).



Recommendations for the design of, and programs in, urban nature environments for health-enhancing physical activity

Research suggests that more varied environments result in more varied activities. ‘The end of sitting' was an alternative office experience without chairs or tables. Instead, it was designed with varied shapes and surfaces (46, 47). While working in this office, visitors and workers exhibited varied behavior, transitioning from spot to spot and adopting different postures which translated into more physical activity and varied behavior (48–50).

UNE ought to be designed to promote health-enhancing behavior. Popular incentives for PA such as outdoor gyms seem to be underused (51), with usage rates below 6% of park visitors (51–53), possibly because they offer restricted possibilities for action and repetitive behavior. Outdoor gyms might go unnoticed because they are seen as ‘just another feature' of the park (51). To promote opportunities for PA, UNE need to provide to individuals a diverse and meaningful range of PA modes (44).

Urban park design tends to emphasize aesthetic properties of UNE, which have shown to increase park visitation (54). However, not enough attention is paid to the functional relationship of the individuals with the physical features of UNE, to allow for PA behavior to occur (44). The aesthetic emphasis is prone to create UNE that afford escapist activities, such as contemplation and nature appreciation. Although they afford improvements to wellbeing, these activities do not promote PA behavior, because the focus is put on comfort, shelter, safety, and refuge (55).

To create affordances for PA behavior in UNE, ideas for park design can be extrapolated from children's playgrounds, which have been the subject of extensive analysis in the literature over the years. An analysis of van Eyck's playgrounds shows that the abstract sculptures, typical from these parks, were used to stimulate children's creativity in order to invite them to engage in exploration of what they could do with the equipment (56). Contrasting with this view, modern playgrounds had standardized distances between jumping blocks, and climbing bars, which might be aesthetically appealing, but do not elicit movement variability and creativity to playing children (57). Indeed, further studies have shown that children often design their own, irregular playgrounds, according to their skills and capacities (58). Thus, increasing variability in park paths may not attract risk seekers only (e.g., traceurs), but all park users as long as there is a wider offer of PA opportunities for people with different movement skills and capacities (45).

For the casual park visitor, the affordances of built features must be accessible, yet challenging, and in harmony with the variability of nature affordances (25). So, urban parks can benefit from design features that allow visitors to explore different forms of PA, that actually resemble an exploratory activity such as parkour, in the sense of activating all cognitive and perceptual-motor capacities (59). This could be achieved, for example, by adopting a concept of ‘all roads lead to Rome', where several pathways that would end up at the same place, or at an exit of the park, would demand different skills and capacities, from the standard flat road, to the irregular cobbled road, the uphill dirt track, the scattered rock path crossing a water stream, the small knee-high bush fence obstacle, the climbing wall over a bush fence, to the climbing bars over a small chasm. This is analogous to tracks with different levels of difficulty, which are already imbedded in the design of ski resorts. These different courses would ideally encompass all profiles of park users including children, adolescents, adults, older adults, sedentary and obese people, and others. This is the strength of framing our proposal by ecological dynamics. It allows us to design the urban environment by taking into account the way park users perceive the environment and how they decide to act in it, which is a step up from previous frameworks which apparently have not succeeded in improving physical activity levels worldwide.

Exercise and health researchers studying the benefits of UNE may expand these ideas to green care interventions and green social prescribing, which are nature-based therapies or treatment interventions “specifically designed, structured and facilitated for individuals with a defined need” (45, p. 100, citing 46). To potentiate the interaction between the setting and the mindset, these health interventions are based on different ways of experiencing nature that escalate from passive experience of a natural environment (healing gardens, greening the built environment, ‘view from a window'), to being active within a natural green environment (animal-assisted interventions, green exercise interventions, wilderness therapy), and to shaping the natural green environment (care farming, environmental conservation interventions, horticulture-based approaches) (60). In short, the ways of acting in nature may benefit from variability at both sides: variability in how nature is presented, and variability in how to act on nature.



Conclusion

The WHO's 2030 global action plan for physical activity (61) upholds that the adoption of active lifestyles in harmony with nature is imperative to improve public health. To achieve this goal, it is necessary that UNE are designed to promote PA and be extended to more urban territory. Furthermore, access to nature environments is related to socio-cultural and socio-economic factors, which means that the poorer strata of society usually live in less green neighborhoods, and therefore have fewer opportunities to visit and enjoy its benefits (23). These social issues, which have repercussions on public health, can be tackled with the implementation of a greener, sustainable environment, spread throughout the urban territory, regardless of socioeconomic status (62), since vegetation, located generally throughout the urban environment, not just in parks, can improve health (9, 63), and reduce mortality in city populations (64).

To promote PA, planners of UNE can design semi-open spaces that allow recreation, together with designed pathways to reach areas or exits in the park, and more bushes and trees, i.e., a “wild urban nature” (65), which would invite biodiversity, diverse movement interactions and promote health and wellbeing. Furthermore, standard outdoor gyms may be modified to provide exploration, variability and diversity in movement, adequately framed by exercise and health professionals.
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Community gardens are recognized as being associated with a range of benefits for participants that include enhanced outcomes in physical and affective domains and community building. The purpose of this study was to research the impact of the New South Wales Royal Botanic Gardens (RBG) Community Greening (CG) program and to inform the ongoing development of this community outreach program. The organic community partnerships inherent in the design and the relationships between the Community Greening program participants and researchers is examined through the lens of Community Engaged Scholarship (CES). Over a seven-month period, the CG team implemented a community garden development program in six sites. Mixed-method research on the impact of the program found that the community gardening participants experienced positive changes in physical activity, psychological wellbeing and motivation for social engagement, and these outcomes were facilitated as a result of their relationships with members of the CG team. This paper examines how such programs, when explicitly framed as CES, could assist in consolidating nature-based community health and wellbeing programs and further legitimize community partnerships in development of community garden and green spaces as academically sound investigation and socio-economically justified activity. Expansion of this nature-based collaboration model may also enhance community engagement in green exercise, psychological wellbeing and community cohesion, and in turn support advocacy for greener environments locally, regionally and nationally.

KEYWORDS
 community gardens, nature connectedness, physical and psychological wellbeing, community engaged scholarship, community partnerships


Introduction

Community gardening is recognized for a range of benefits for participants which include supporting physiological, psychological and social wellbeing (1–4). In social housing contexts, community gardens can become sites for enhanced social connection, learning new skills, and for generating a sense of community pride (5) Additionally, they play a crucial role in place-making processes and generate the development of a sense of place while contributing to urban greening (6). This paper explores an example of community engaged scholarship through a study conducted in six new community gardens developed in social housing communities through the Sydney-based Royal Botanic Gardens and Domain Trust (RBG&DT), Community Greening (CG) program. Using a mixed method design, Western Sydney University academics engaged with the GC program coordinators to research the impact of these new community gardens sites in Western Sydney.

The CG program and associated research were developed with a focus on community-based partnerships and strengthening local participation. The structure and key intentions of the engagement between the GC program and Western Sydney academics reflect the concepts of Community Engaged Scholarship (CES) where community and academic interaction are nurtured, a culture of engaged citizenship with communities is a focus for academic institutions, and wherein pathways to career and/or academic success are enhanced (7). Therefore, the intention in this paper was to analyze the findings through a CES lens to highlight the role that the interactive community/agency and academic relationships played in the implementation and the outcomes of the program. The findings highlight participants' enhanced intra and interpersonal relationships and their role in fostering physiological and psychological wellbeing and community building. They include the perspectives of the management staff from the sites in which the gardens were situated, which correlate with those of the community garden participants.

These outcomes complement the findings from the original report (8) and two further papers where the focus is on community gardens as learning environments (5) and the benefits of urban greening in social housing (6). Finally, this paper recommends further research partnerships with communities between the academy, community organizations and community groups to facilitate genuine collaborations and to engage with knowledge and expertise held by community and community agencies.

The research questions underpinning this study were:

• What is the impact of participation in the Community Greening program on intrapersonal outcomes?

• What is the impact of participation in the Community Greening program on interpersonal outcomes?

• What are the participants perspectives of participation in the Community Greening program?


Background to the community greening program

The Community Greening (CG) program was initiated in 1999 by the Royal Botanic Gardens and Domain Trust (RBG&DT) in Sydney, in collaboration with Housing New South Wales (NSW) (9). The program aimed to start outreach gardening programs in social housing developments serving low income and unemployed groups to support capacity-building, wellbeing and sustainable practices. Participants were mentored in building gardens, community management of gardens, learning horticulture, and in some settings, about identifying bush tucker. For over 20 years, the CG program has engaged with more than 100,000 participants, built 627 community gardens and aspires to increase this number to 150,000 participants and 850 community gardens in social housing areas within NSW by 2023. As such, there impact on wellbeing in social housing communities in the Greater Sydney area is significant.



Wellbeing

Historically, one of the fundamental challenges of measuring wellbeing is the magnitude of disagreement over its definition and theoretical basis. However, there is universal consensus that wellbeing is multidimensional and clustered around the thematic domains of mental wellbeing, social wellbeing, physical/biological wellbeing, and spiritual wellbeing (10, 11). The perspective on wellbeing applied here is understood as dynamic and consisting of a range of domains, including individual, family, community, and societal (12, 13) and broadly reflects CG's approach to enhancing community wellbeing through gardening. The findings in this paper, encompass the above descriptions of wellbeing by reporting the outcomes through the impact of the intrapersonal, interpersonal and community relationships. This framework enables an in-depth understanding of how community members view and experienced community gardening, and its broader impact on health, wellbeing, and sense of community. It also provides a context to examine the nature of the engagement between the researchers, the CG program and the community participants, and the impact of the program, through the lens of CES.

The following section discusses the outdoor or green environment context of the CG program, an underpinning feature of the program as highlighted in the research findings. With this in mind, it is relevant to discuss the human/nature relationship, the implications for lack of access to natural or green environments, the benefits of community gardens, how they can affect psychological and physiological behavior and wellbeing.




Related literature


The human/nature relationship

Growing acknowledgment about human-nature interaction and its resultant impact on health promoting behaviors has consistently shown that contact with nature is vitally important for wellbeing (1, 14–18). However, such acknowledgment is concurrent with increased occurrence of loss of green space in urban areas (12, 19–22) thereby reducing the chances of regular nature contact among urban dwellers. Research on human-nature disconnection has highlighted subsequent negative effects on human health such as sedentary behavior, poor nutrition and social isolation (23–26). Human-nature connection also has an effect on behavior brain activity and mood states (27–29). To this end (30), articulate changes in behavior in terms of attitudes, beliefs and practices related to valuing of community green space and gardening, educational achievements, individual and collective problem-solving abilities and community identities. In this context, engagement in the natural world, through community gardening, has relevance as community education beyond the immediate benefits outlined above.

The increase in urbanization combined with a decline in green space has generated concerns in the past decade focusing on how it is affecting human wellbeing (26, 31–33). Researchers have argued that the innate connection with nature (34) has been disrupted in the recent times by densification of human populations and their activities (23, 35). Diminished green space encourages sedentary lifestyle in urban geographical areas intensifying the negative impact on individual, family and community wellbeing (36). In this context, wellbeing is understood as a dynamic process of multiple domains, including social, psychological, mental, emotional, environmental and physical, interacting with each other (37). Irregular and suspended contact with the natural world places at risk the interactional links between the wellbeing domains affecting humans from a holistic perspective (38). However, this effect may vary for different population groups depending on their access to engagement with the natural world.



Access to nature

Contact with, or disconnection from nature in urban settings may be different for different population groups which raises questions pertaining to health equality and social justice (39, 40). In particular, urban low income population groups may be living with poor services being subjected to both social and environmental injustice (41). Braubach et al. (42) noted that urban lower socioeconomic population groups have limited access to green spaces often living in poorly serviced and neglected geographical patches of urban areas. They argued for reducing health inequalities in urban populations by improving the availability of green spaces in under-served and disadvantaged communities.

Population groups having refugee status are also often identified as low-income groups. Harris et al. (43) studied the participation of African refugees in a community gardening program to examine how they connected with their new homeland in Australia. They highlighted the community focus on building community connections and finding new opportunities of social connectedness. Various researchers have reported similar findings for low-income groups, but in addition include improvements in health and wellbeing, engagement in learning and social cohesion [For example: (3, 4, 44)]. These research studies, conducted with a multi-disciplinary approach, have affirmed the positive role of nature in human life cutting across gender, race, socio-economic status and cultural differences.

The urban landscape of metropolitan cities in Australia is rapidly changing reflecting similar global phenomenon of loss of urban green space (19, 22). Nonetheless, small patches of green features have the potential to grow social connectedness, reciprocity, respect and acceptance among community members (45). Porter (46) studied the participant experiences at a community food gardening program in the USA that was supported by community-based organizations, who were leading food justice movement in the country. Porter (46) raised important questions around “why and how gardening produces the outcomes” of improvements in health, enabling healing, growing food, and sustaining cultural ecosystem services in the community, and “for and with whom” (p. 14). Understanding these questions would, as she concluded, help in deepening and broadening the outcomes and sustain community gardening efforts further.



Benefits of community gardens

Research has highlighted the physical, psychological and social health and wellbeing benefits of participating in gardening activities (1–4). For the purpose of this study, a community garden is defined as “an organized, grassroots initiative whereby a section of land is used to produce food or flowers or both in an urban environment for the personal use or benefit of its members” [(47), p. 79]. Community gardening programs address the lack of access to nature in many urban communities and the limited opportunities for engaging with it. The programs not only offer the residents a dedicated place to grow fresh food but also nurture in them a sense of belonging (8, 48).

Community gardens become sites for education, engagement and personal transformation for a wide range of issues. They support the cultivation of new behaviors, and provide motivation for residents to engage in regular physical activity, eat healthily and have an ongoing active social life with others in the community (48). This paper explores how the process of engaging in the development of community gardens supports physical and psychological wellbeing through fostering intrapersonal, interpersonal and community relationships and effective partnerships between community and the academy. The contexts of these activities and the relationships associated with them, are specifically related to outdoor engagement with gardens and nature. Therefore, the ways in which community garden environments can impact human behavior and relationships bears some consideration, particularly in relation to their potential to provide pleasurable outdoor engagement, foster social interaction and community-building.

Improved access to fresh food, better nutrition and improved mental health are some of the numerous benefits that community gardens offer to participants (1, 2). Research shows community gardeners feel proud of what and how they grow and share their joy in communal cooking activities, and in sharing their produce with others (49). It is these joyful positive feelings, along with increased physical activity (8), that can become features of psychological and physiological wellbeing beyond the engagement in the garden.

Community gardening initiates and fosters community bonding, social cohesiveness, and encourages group participatory process (15, 17, 30, 48). The gardens become expressive spaces to overtly show qualities such as cooperation, mutuality, sharing and caring for the resources and other community members (50). (47) adds that low socioeconomic groups may adopt gardens as their shared space for exchanges of cultural practices and also for acknowledging social capital. Continued participation and engagement in gardening may have prolonged impact on participants' improved health, wellbeing and social relatedness. In turn, these improvements have the potential to be perceived as motivating factors for life-long behavior change and, as has been argued above, a key reason for this may be the positive impact of collective human engagement with the natural world (51, 52). In the context of this study, the relationships with self and others that are nurtured throughout the process of building and maintaining the gardens also warrant examination. As this community gardening program was conducted in partnership with the CG team and with input from the researchers, an expanded view of the CES framework is a useful lens through which to consider the outcomes.



Community engaged scholarship

Community Engaged Scholarship (CES) is defined by the Connecticut Campus Compact (CTCC) Engaged Scholarship Advisory Committee (2012) in the following way:

Community engaged scholarship can be found in teaching, research and/or service. It is academically relevant work that simultaneously addresses disciplinary concerns and fulfills campus and community objectives. It involves sharing authority with community partners in the development of goals and approaches, as well as the conduct of work and its dissemination. It should involve critical review by discipline-specific peers, community partners and the public (p. 9).

The CTCC framework, is firmly underpinned by Boyer's (53) notion of scholarship where discovery (research), teaching, integration and application are the key pillars. The CTCC include descriptions, evaluation criteria and examples for CES as Service, Teaching, Research, and Reflection. They make a strong argument for higher education institutions to integrate CES into faculties so that community organizations and sites become places of learning and knowledge exchange that reflect the democratic “bottom up” approach to community development (30).

The notion of community in this research is consistent with McVey et al. (48), who conducted research into participant experiences of community gardens in Scotland. They characterize community as geographical and social with an emphasis on the place and group. Their work, while not specifically identified as CES, fulfills many of the tenets of CES through the researcher engagement with the community gardeners, the applied approaches recommended in their conclusions and the emphasis on beginning all processes for designing and implementing research with understanding of community needs and rights and in collaboration with communities.

The description of criteria for CES as service include: collaborative identification of issues with community partners to address a particular social issue, the work being subject to critical review and community peers, the work (and attendant findings) is publicly accessible and appropriately disseminated, there is evidence of impact, the work reflects good working relationships with community partners, and the work contributes to institutional and community capacity for engagement [(7), p. 19]. While the research study reported upon here was developed in consultation with CG, who in turn collaborated with community members, the oversight of the building of the gardens and the research were guided by a steering group with representatives from all stakeholders.

The criteria for considering CES as teaching include recognizing and using “service learning as a pedagogical tool to enhance faculty's teaching effectiveness” and “sharing insights about community impact, student learning and/or the teaching process with peers and colleagues to improve pedagogy in a field through the production of publicly-accessible scholarship” [(54), p. 27]. The teaching element in this study was more of a reciprocal exchange of knowledge where all participants were learning about the other and their expertise with a view to improving outcomes for all stakeholders. The scope for further engaging with communities and with undergraduate students is also considerable and is an element of CES that the researchers hope to develop in future.

Research and Reflection, as per the CES framework [(7), p. 19] refers to “scholarly collaboration with community partners which enacts, deepens understanding of, or creates knowledge within academic disciplines at the same time that it addresses community concerns” (p. 33) and argues “for an alternative definition of scholarship that recognizes the intersections of research, teaching, and service in the work” (42). CES recognizes that the expert knowledge may be beyond the academy and that dissemination and reflection may take a variety of forms to engage with the communities in which it is situated. These criteria are reflected through the WSU researchers collaborating in the design of the research, in engaging directly with the community and the CG partners and the CG team (the experts) in the building and planting of the gardens, in the social events that were held on the site days (shared community meals) and developing plans for dissemination. The intention in this study is to more fully characterize the work as CES with a view to recognizing and capitalizing on the potential benefits of doing so for all stakeholders in future engagement.



Methodology

A pragmatic approach with mixed-methods design (55) was used to gain an in-depth understanding of the participant experiences generated from community gardening, consistent with co-constructionist and community work aimed at agency and transformation (56). The steering committee designing the research included key stakeholders from the communities, Family and Community Services, New South Wales (FACS, NSW), the RBG&DT, and a researcher from Western Sydney University. The research was conducted over a 12-month period (including planning, consultation and post research activities) and the research team visited the community gardens in situ over a period of 6 months. Two established and validated questionnaires (see below) were used in addition to focus groups and a questionnaire for community garden site staff, developed by the researchers. This approach enabled data to be triangulated within participant groups and across participant groups (55, 57).


Site selection and participants

The six separate community garden sites were invited to participate in the GC program as part of their outreach community engagement, therefore a purposive approach (55) to sampling was taken. They were located in linguistically and culturally diverse communities and three of the six sites were identified with an Index of Relative Socio-Economic Disadvantage being in the lowest 20% across Australia (58). Participation in the new community gardens was open to all site residents. All residents were invited to participate in the study related to the CG program through information posters and sessions at each site. Some residents chose not to participate but their decision had no impact on their access to or engagement in the gardens. A total of 53 participants from the six sites engaged in the research and four staff members from four sites. The specific numbers of participants from whom the different data sets were collected is outlined below.



Data collection

The study implemented two pre- and post-study questionnaires. The two questionnaires included the Sense of Community Index 2 (59) and the Personal Wellbeing Index (60). The Sense of Community Index 2 is the most frequently used quantitative measure of sense of community and casts sense of community as comprising four elements: membership, influence, meeting needs, and a shared emotional connection. All responses are in the form of rating scales. The Personal Wellbeing Index is an empirically validated scale that measures satisfaction across seven broad domains respectively: (1) standard of living; (2) health; (3) achievements in life; (4) personal relationships; (5) feelings of safety; (6) feeling part of the community; and (7) future security. There are also options in this instrument for limited qualitative responses.

The face-to-face focus group interview questions were semi-structured with flexibility promoting open-ended active discussion (61). A total of 42 participants across six sites participated in focus group interviews. Of these, 30 also completed the pre and post questionnaire. The remaining 12 focus group participants became involved with the community garden after construction of the garden beds. Out of the total, there were 26 females and 16 males who participated in the focus groups. The interviews ranged from 34 to 70 min in time duration, the average length being 50 min. Where possible the researchers encouraged participants to extend on their responses. In some instances, help from language interpreters was sought to assist in mutual interactions and effective communication. All the interviews were audio-recorded for later analysis.

Six months into the study staff members at all six gardening sites were provided with questionnaires by email. These staff members had varying roles and job titles in their communities ranging from community liaison to community development officer. However, they all had ongoing relationships with all members of the social housing estates in which they were employed, with the CG Program team and the research team, positioning them as participants in a CES framework (30). Their roles were significant in facilitating access, coordinating meetings and social events (lunches during building or gardening days) and as such they were key players in the relationship building process. Among a total of 15 questions, five sought responses on background information and community motivation for the construction of gardens, whilst 10 questions were related to the staff members' observations and perceptions on how the gardens impacted the participant behavior.



Data analysis

The focus group interviews were audio recorded and transcribed into texts. Both interview texts and the staff responses were uploaded to NVivo software to facilitate working with the data. Themes were developed through thematic coding (57) and analysis was guided by the constant comparative method (62, 63). Accordingly, initial codes were based on similarities and differences and contextually significant information identified in multiple readings of the texts, related to participant experiences and staff responses. The qualitative data—focus groups and qualitative answers in the questionnaires for participants and staff—are the focus of reporting in this paper. The rationale for this is to highlight the inherently subjective experiences shared by the participants and staff, which is best reflected through an interpretivist paradigm (61, 64). This re-analysis of the codes and themes originally developed, but now through CES lens, identifies the importance of relationships in impacting intrapersonal and interpersonal outcomes and on the role of the relationships inherent in community garden for community building. It involved ordering the established codes according to the number of references to them and refining the themes through the service, research and reflective lenses of CES. The outcomes echo the social constructivist nature of relationships in the community and those that are required for establishing community partnerships in CES (30).

The quantitative Personal Wellbeing Index contained limited options for qualitative responses and, where they relate to the qualitative data, have been included to further highlight layers of personal experiences that the participants valued allowing for deeper investigation of personal perspectives. These perspectives included information about the value of the community, CG team and academic relationships and provide an additional lens through which the inherent CES structures can be identified.




Findings
 
Codes

The codes identified in the focus group transcripts are displayed in Table 1 and were drawn from 38 pages of text across the focus groups for the six sites. Responses are arranged below by codes, the number of times (references) the identified code was mentioned. The number of different sources from whom these references came are also displayed (sources).


TABLE 1 Focus group codes, references and sources.

[image: Table 1]

There was a total of 18 codes from which the themes were generated. Those that were the most prominent are included in Table 1. Other codes and number of mentions included: Development of life skills-−15; Nature connection or environmentalism-−11; Intergenerational engagement-−10; Expertise and support-−8; Motivation and independent gardening-−7; intercultural features-−4; Motivation to garden-−3 and Planting and growing-−1. These additional codes are included narratively as some of them appear in participant quotes below. Those not included in quotes below are included for the sake of completeness.



Themes

The themes developed from focus group data indicate that involvement in the community garden is instrumental in enhancing social connection, inclusiveness and sense of community. Benefiting health and wellbeing, building personal social capital and supporting feelings of safety and security are also key themes. Finally, sense of community, encouraging aspirational change and changing stereotypes of public housing residents are discussed as key elements of participant responses. The findings below also integrate the participant data from the qualitative elements of the Personal Wellbeing Index and the narrative responses to the staff questionnaire. Together they indicate communities seeking to improve outcomes for all participants, to include participant voices and to build community for the benefit of all.




Social connection, inclusiveness, and sense of community

Focus group participants articulated their belief that the community garden was instrumental for engaging with people in their local communities and for their communities forming a cohesive social group. The sites became a meeting place where social relationships were forged and nurtured and where everyone was included. In one focus group, participants described gardening as sharing culture and where the common commitment supported the forming of relationships that involved helping each other. These findings are reflected through the qualities of CES: The service element of CES is apparent in the development of good working relationships and contributing to the community capacity for engagement; the reflection and research elements are also reflected in the development of knowledge about each other which in turn may support the awareness and addressing of community concerns. The following quotes from focus group participants reflect this theme:

Well, I know with me, I feel like I'm part of the community now, and I didn't feel like I was a part of it until now. (Resident Site 1)

Because there's a lot of people who have social anxieties and by creating a space for them to come out and have a chat, that decreases their social anxiety. (Resident Site 2)

I think this garden is big and beautiful, because everyone just work together and we can continue to grow this garden. And with this we live here in harmony and we cooperate with each other. I think it's very good for our community. Very good. (Resident Site 5)

While the findings above come from the focus groups, the participants' qualitative responses in the Personal Wellbeing Index Questionnaire relate to the interpersonal elements of social engagement and being part of a community and provide a potential rationale for participants to continue to engage in the garden. When asked if coming to the community garden changed how satisfied they were with their personal relationships, residents written responses indicated they were more patient and they saw their neighbors more often. One also said that there were more differences of opinion becoming evident, giving rise to the need for understanding other perspectives and for developing negotiation skills. This recognition of differences of opinion was evident at some point in all of the communities and highlighted ephemeral or sometimes longer term tensions among residents. While this analysis does not seek to represent the outcomes as perfect, it does recognize that working with people from diverse linguistic, cultural and social groups can be complex and requires time and frequent opportunities for reflection and engagement.

The housing complex staff responded to a question asking about what they perceived to be the reasons for residents coming to the gardens by saying that they were learning new skills, feeling less stressed and actively enjoying growing, picking and eating fresh produce. Being able to share food and supporting harmony and cohesion were also mentioned as building social consciousness and pride in the community. These outcomes reflect the development of developing new expertise across stakeholder groups and further capacity for community engagement as per the service category of CES.



Health and wellbeing, social capital, security, and safety

A number of categories from Table 1 relate to the findings regarding intrapersonal outcomes. These include benefits to wellbeing, health, produce and costs, development of life skills, nature connection, motivation to garden (and more generally), intercultural and intergenerational outcomes. The focus groups reported that the gardens provided a place of calm and introspection; they were almost meditational in addition to being a stress-free environment. They also identified satisfaction in making a contribution to the community and building their confidence in being part of a purposeful group who were engaged in positive activities. This development of individual health and wellbeing reflects the service elements of CES which highlights learning and teaching processes and sharing insights about the community. The participants also report enhanced levels of self-reflection and satisfaction with changes to their mental and physical health and wellbeing. They included becoming calmer when in the garden and an absence of depression and anxiety when working in the garden. One participant emphasized a change in their stress levels and identified a substantial change in their responses to difficult situations. Another commented that they had no anxiety or depression when working in the garden. They also identified a sense of community pride in seeing the appreciation of community members passing by the garden and sense of pleasure at their positive comments.

While the mental health benefits, including reduction in anxiety and stress, are evident from the descriptions above, the physical health benefits were also discussed with a focus on increased opportunities for physical activity through gardening. One participant even elaborated on their personal experience of improving their physical mobility to a point where they no longer used their walking cane over the course of the project due to improved physical activity levels.

He wants me to be back on my cane. I don't want to be on my cane. I want to be independent on myself, and going and walking from there down to here, I can do it. (Resident Site 2)

In contrast, the scores (rated between 1 not at all satisfied and 10 completely satisfied) on The Personal Wellbeing Index (60) questionnaire indicated that participants reported being marginally less satisfied with their health at post-test compared to pre-test (8). Although this may be concerning, a closer analysis reveals the age of the participants may have an impact on the capacity of community gardening to shift satisfaction with health. Differing markedly with this outcome, the tone and frequency of the qualitative comments from the focus groups, and the qualitative comments in the Personal Wellbeing Index questionnaire and those from the staff, indicate there were substantial changes in health outcomes for participants. When asked in the Personal Wellbeing Index Questionnaire if the community garden changed how satisfied they were with their health, the residents said that the garden made them happy, they were out in the sun and exercising and that they loved being there. Community site staff were asked about health and wellbeing impacts of the garden for the residents. They reported that they had observed improvements in mental and physical health and in one case increased confidence and fewer instances of social isolation for a resident with mental illness.

The final codes in this analysis related to health and wellbeing to produce and costs where participants were enjoying fresh food without having to pay for it, developing life skills through social negotiation and engagement with support services and building social capital and confidence. They also include nature connection through spending time outdoors, noticing the green areas of their neighborhoods or a new appreciation for sunset. The motivation to garden is also a feature which may be attributable to a number of intra and interpersonal benefits but which also reflect service elements of CES through contributing to the community and engagement.



Sense of community, aspirations for improvement, and combating stereotypes

The strongest elements of community building that came through in the focus groups were the pride in community as a result of the garden projects and the relationships that were fostered in the community between community members, between community members and the CG team and to a lesser extent between community members and the researchers. Residents expressed satisfaction in being effective in changing community perspectives about people in social housing development referring to the changing of stereotypes and engaging with the broader community. Community members also talked about enhancing and enlarging their community garden or other areas within their community complexes. For one community this extended to a refurbishment of the community hall and for another it became engagement with the local council to protect an area of bushland adjacent to their community complex in order to maintain habitat for bees. The aspirations the participants had for changes to their communities were evident in their responses as was the desire to change the perception of social housing community residents to counter the stereotypes often attributed to people in low socio-economic circumstances. There are clear links to the impact of this CES partnership in these outcomes particularly to the elements of research and reflection where community knowledge is deepened and applied for the common good and in service elements of CES through the evidence of impact and the way in which the work of the CG program with the communities reflects good working relationships. The quotes below indicate the improvements recognized by participants and express the social cohesion and motivation to belong to community.

So people slowly, slowly will start to exhibit what is called official “social cohesion”. I know it's a buzz word, but it works. (Resident Site 6)

Without a garden, you know, it would be just taking out the bins and checking the letterbox. But this gives you a reason to get together and spend a little bit of quality time. (Resident Site 3)

When residents were asked in the Personal Wellbeing Index questionnaire if the community garden changed how satisfied they were with feeling part of their community, many responded affirmatively saying they were much more involved and could be with other people and develop new relationships, make genuine contributions and feel good about their communities. The housing community staff also responded about the ways in which the community garden helped to build a stronger community. They reported increased enthusiasm, cooperation, and an increase in social consciousness. They also reported that engagement in the community gardens strengthened relationships and provided additional opportunity for them to participate in the garden projects with residents, increasing trust as a result. This perspective of community capacity building demonstrates developing relationships where individual and community members work together with community agencies to achieve collaboratively developed aspirations and is clearly reflective of service in the CES construct.

One of the codes mentioned with the highest frequency (see Table 1) relates to learning about gardening. Every one of the 39 references to this code includes mention of the importance of the CG team. Positive relationships with the CG team are peppered throughout the focus group comments and while not part of the initial report analysis (8), these additional mentions about the CG team, across all codes, occur a minimum of 31 times. This highlights the value the participants placed on the engagement with the CG team, the steering group, and the researchers who worked with them, in developing the gardens and in providing ongoing workshops on different elements of gardening (workshops conducted by CG team), which is clearly reflective of the tenets of CES in service, teaching, research and reflection. These sentiments also highlighted the pleasure taken in learning about gardening and gratitude toward members of the CG team and their willingness to engage, listen and consult. Comments focused on the genuine engagement with the community members, the shared expertise, and the broader community advocacy in which the CG team supported the community members.

But another way to get that feedback would be if [Community development officer] could also advise us through maybe *Alex on what works and what doesn't so that we can learn from other community development projects as well. (Resident Site 6)

What I've learnt with *Alex and the with the other ladies here has just been so amazing, and I'm revitalizing my own garden at home and getting to grow more things again so it will be ongoing, and I'll just share it with my little grandchildren. (Resident Site 1)

NB: * indicates names changed for anonymity.

The community building discussion would be incomplete without mention of the events where all stakeholders were present. There were several construction days across the six sites, data collection days (pre and post garden building) and gardening workshop days where representatives from all groups were in attendance and engaged in the focus activity. These events were complimented by lunch or morning/afternoon tea services hosted by the communities and funded by the community organizations that supported the community housing sites. During these occasions there was a genuine sense of networking that contributed to community building where community participants and other stakeholders were able to discuss their engagement with each other with a view to developing new opportunities for mutual benefit, a key tenet of community engaged scholarship. As researchers involved in this process, we believed there were considerable opportunities for developing relationships with all stakeholders that could lead to community engagement for transformative action in the form of community engaged scholarship. Indeed, the inability to go beyond the remit of the limited research project and engage further with the communities was a source of frustration but also motivation to investigate other ways in which the various stakeholders could partner for further gain. This impetus led to the develop of a subsequent engagement with RBG/FACS and local communities to develop the Master Gardener Volunteer Program over a three-year period.




Discussion

The intention in this paper was to analyze the qualitative data in the study through the lens of CES to identify the ways in which the relationships between partners and their community building activities could be conceptualized as community/agency/academic partnerships. Re-analysis of the qualitative data highlight the role of such partnerships in supporting social connection, inclusiveness and a sense of community that benefit health, wellbeing and development of personal and collective social capital and feelings of safety. The findings in these areas have been related to CES elements of service and research. They are analyzed below with a focus on the role of inter and intra relationships in fostering wellbeing and community building. The findings related to sense of community, aspirational change and challenging stereotypes has been identified in the CES elements of service, research and reflection and are analyzed below through a focus on community building.


The role of inter and intrapersonal relationships in fostering wellbeing and community belonging

The changes to health and wellbeing reported by residents are consistent with McVey et al.'s (48) findings related to the social and leisure activities that communities engaged in as a result of their participation in gardens. Similarly, this study shows community members' health and wellbeing improving through sharing cultural knowledge such as recipes, and traditional approaches for food and mealtimes. Resident reports of a feeling of belonging are also relevant and significant. This sense of belonging, according to Kou et al. (30) is supported where there is an exchange of cultural knowledge and a shared collective memory. There are numerous reports of spontaneous socializing triggered by attendance at the gardens and a sense of belonging. Social anxieties are ameliorated through the opportunities for “chance engagements” in the gardens where the sense of community purpose to nurture the gardens relieves participants of the need for additional reason to be in the gardens, other than to garden. These activities are indicative of developing social capital both individually and collectively. Watson-Thompson (65) reminds us that a lack of social capital is one of the constraints that impedes communities from addressing the health and development issues that they face. Moreover, Iwasaki et al. (66) highlight the importance of social capital in their research with displaced communities due to the Fukushima disaster. Social capital gained through proximity to neighbors and engagement in community activities and volunteer work, played an important role in ameliorating distress and anxiety. With the development of improved individual health and wellbeing and reduced social anxiety being linked to improved individual social capital, it can be argued that the individual development of social capital contributes to collective social capital. The development of social capital supported by CG program reflects the service elements of CES through the impacts reported above but also reflect CES as research and reflection through the interagency, community and scholarly collaboration.

The positive intrapersonal outcomes for participants ranged from finding the garden as a stress-free zone, a meditational place, and a place where anxieties and depression were ameliorated, in addition to the physical health benefits. The types of mental health effects, as a result of being in green spaces and reported here, are also reported in the literature extensively, beginning with Kaplan's (67) work on attention restoration theory and the reduction of stress, up to the exploration of the effect of spending time in green spaces on executive function by Schutte et al. (68). The staff survey responses corroborate the self-reports by participants, indicating that they observed a change in residents. These changes included emerging from social isolation, increases in confidence and positive mood changes. The physical changes included increased mobility, eating more healthily and feeling joy in being active. (48) highlights the benefits of community gardens for improving the physical health of residents, particularly in light of the western world's propensity toward obesity where communities become more sedentary and rely more on convenience foods. Staff also report residents are markedly happier and that there are improvements to their physical health. Such changes in mental and physical health appear to be correlated with more engagement with others (30), including the CG team and the researchers, and are another indicator of the intrapersonal wellbeing benefits translating into improved social and community relationships. It is in these relationships that there is scope for further CES partnerships.



The role of CES in community building

The CG Program team have been instrumental in building an enduring reputation over many years of community engagement as indicated in the background section of this paper. The networking among social housing community groups and their work with the Family and Community Services in New South Wales provided opportunities for outreach into new groups. In a manner similar to Kou et al. (30) in their work with five community gardens in Shanghai, the approach of the CG Program team is to engage with communities, not to impose services on them. One notable feature of the sites was the residents' diversity in cultural, linguistic and socio-economic factors, a cohort for whom service provision, rather than collaborative engagement and decision making, were more familiar. As McVey et al. (48) indicate, such diversity can become a community strength through which social capital is developed through the member relationships with a potential for social action beyond the gardens. A similar perspective on the importance of relationships and the role of trust was highlighted in an interview with the CG Coordinator at a new CG site in 2021, who encapsulated the respect and willing engagement the GC team have with the communities in which they work:

So, basically, relationships are everything. It's about trust. A lot of it's to do with communities that have been let down a lot and have distrust of educational programs. Their whole formative learnings they've disengaged from often because they're kinaesthetic learners or they've had traumatic backgrounds. So, there is a big distrust of education full stop. So, bringing people back into engage in education is a really—you've got to tread very lightly. We work with community partners who've already been working with the community, and we develop a relationship with them. The programs that work really well are where Community Greening have actually been in those communities for a long time and they've developed trust and have developed those relationships beforehand: (CG Program Coordinator, recorded conversation 2021).

The relationship building with the CG Program team and the researchers was approached from the perspective of the communities accepting the offer to create a community garden and to have genuine agency in its design, building and maintenance. The engagement of researchers from WSU was also underpinned by relationships built during previous research and community building projects and the researchers participated in the building of the gardens and in some of the follow up gardening education sessions with the residents. The relationships galvanized between the CG Program, researchers from WSU and their respective communities enabled the analysis of this study through the CES lens. In a similar manner to the roles that emerged for Kou et al. (30), in this study, the CG program were the experts, the gardening participants became knowledgeable networkers and co-learners, and the WSU, RBG and community agencies assumed the roles of facilitators and disseminators.

The key elements of the results related to community building are evident in the residents' comments related to caring for each other, having pride in themselves and their communities and having aspirations for further improvements in their gardens and communities. This is consistent with the finding of (48) who highlight the multiple roles that community gardens can play:

The literature on community gardens highlights the role they can play in healthcare, learning, community-building and environmental stewardship, but many fail to examine community gardens as places of action that carry meaning beyond growing and the cultivation of food. A community garden could be an expression of the community it is in, the community that develops within the garden and the coordinators of the gardens themselves (p. 44).

This is further emphasized in the residents' comments about wanting to change the view that the broader community has about them as housing estate residents. Their sense of belonging to a community is evident when they talk with pride about people from the broader community coming to look at the gardens. This highlights the sense of accomplishment in what they have collectively achieved and the collective social capital they have built (65). The number of residents comments about the engagement with the CG team, what they had learned from them about gardening and appreciation of their commitment to the gardens also highlights the importance of developing projects that come from “community identified initiatives of community-validated problems of social significance” [(65), p. 12].

The notion of community validated problems is significant when one considers the effects of self-claimed gardens in urban China (69). Zhu et al.'s work highlights that where there is no agreement for use of green space for community gardens tensions can arise that create community division rather than cohesion. However, in this study, the participants collaborated in the design of the gardens and entered into a partnership that also recognized the role of the researchers in reporting on the outcomes of the gardens as a mechanism for securing further funding and legitimacy for the ongoing support of their gardens and other potential projects funded under FACS. This commitment to building trust and rapport, and supporting community-based or community-led approaches evolved directly into development of a new partnership with RGB/FACS and members of the communities in this study and previous CG programs, to develop a new capacity building partnership through the Master Gardener Volunteer Program over a period of 3 years.

The community building outcomes are unmistakeably evident through the comments of the staff who describe the difference in motivation both for residents and themselves in participating in community garden building and workshop days and the social events that are integrated into them. They highlight the trust, increased cooperation and enthusiasm as being significant contributors to social cohesion and community building. Again, this is consistent with the literature (25, 30, 48, 65). The stakeholders in this study were part of the relationship building, opening new avenues for community engaged service and scholarship consistent with the aims of community building in a CES framework. The value of the relationships, as expressed by all participants in the CG program, shed a new light on CES and describe another way of recontextualising interventions in the outdoors with physiological and psychological impact. The nexus between the human/nature connection, the community relationships and enhanced wellbeing outcomes provide a potent recipe for building individual and collective social capital and ongoing partnerships.

The limitations of this study included the relatively small samples who completed the quantitative data sets and the implementation of only one focus group for each of the six garden sites after a seven-month period. Additional insights could have been gained through a small number of explanatory individual or dyadic interviews. There is also an inherent messiness in working with a number of partners where differences of opinion can have an impact on the smooth working of small groups. However, the richness and overall consistency of the qualitative data with participants from six sites provides a degree of credibility and qualitative trustworthiness (70).




Conclusion

This paper has described a program by the Community Greening team from RBG&DT with multiple community housing sites in Western Sydney (NSW) in the process of building and maintaining community gardens over a seven-month period. The project was collaborative and interwoven with a broad range of perspectives from stakeholders during its inception, implementation and management. The research conducted of the program has been cast as community engaged scholarship with an acknowledgment that this was not an intended framework at the time the program and the associated research was conducted.

The focus of the study was finally positioned around the interpersonal, intrapersonal and community building impacts reported by the community residents and the staff engaged with the community housing developments. The analysis focused on the qualitative data from residents, and staff culminating in themes related to social connection, sense of community and community building. The findings highlighted the extent to which the CG program supported improved physical and mental wellbeing of participants, consistent with other findings on the benefits of community gardening (25, 30, 48) and the tenets of CES (65). The residents' responses and the underpinning literature on the human/nature relationship, also valorize the context of the program (i.e., engagement in a green space in a community garden) highlighting the effect of being in the outdoors for enhanced physical and psychological wellbeing outcomes. The ongoing thread of intra and interpersonal relationships form a strong nexus with respect to community and the development of social capital which is an integral component of CES.

The examination of this study through a CES lens has enabled a more critical focus that will support building on these outcomes with future research of this kind. Although it is clear the service, teaching and research elements of CES were present, future programs could involve additional focus on the voices of community participants in the identification of need for community action, design of the program, implementation, study design, and dissemination of findings, a process supported by Watson-Thompson's (65) recommendations for community engagement. Initial framing, using academically validated CES structures, may attract increased funding and engage the academy further in working with the community to progress the agenda for human/nature engagement for individual, collective community wellbeing and planetary health.
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Zoos and aquariums have an enormous global reach and hence an ability to craft meaningful conservation action for threatened species, implement educational strategies to encourage human engagement, development and behavior change, and conduct scientific research to enhance the husbandry, roles and impacts of the living collection. The recreational role of the zoo is also vast- people enjoy visiting the zoo and this is often a shared experience amongst family and friends. Evaluating how the zoo influences this “captive audience” and extending its reach to include a compassionate approach to animals and people can further enhance the mission, value, and relevance of their work. The modern zoo’s current aims—Conservation, Education, Research and Recreation—provide useful foundations for the activities that zoos conduct at a local and national level. However, to improve sustainability of their actions and outcomes, we feel that Wellbeing should become the fifth aim of the modern zoo for the future- both from an animal perspective (ensuring that populations are managed according to prevailing behavioral needs) and from a human perspective (enhancing access to nature, promoting planetary friendly behavior changes and ways of living, and advancing the wellbeing of the zoo’s workforce). This paper provides discussion and review of how Wellbeing is already a substantial part of what zoos work on as well as posing the idea of altering the Recreation aim of the zoo to one of Engagement, which potentially is more measurable and therefore can allow zoo researchers and managers further options for the collection of evidence on the local and global reach of their zoo’s aims. Education, Engagement, Conservation, Research and Wellbeing provide a more complete picture of the roles of the modern zoo for the animals (both in situ and ex situ), human visitors and workforce, and to society more widely.
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 wellbeing, zoo aims, conservation, engagement, connection with nature, one health, one welfare


Introduction

With an estimated reach of 700 million annual visitors (Zordan, 2021), the global collective of zoos and aquariums (hereafter “zoos”) are in a unique position to promote environmental awareness across vast numbers of people. Developing “planetary friendly” behavior change, ensuring biodiversity conservation and crafting a deeper connection with the natural world supports UN Sustainability Goals (United Nations, 2021). Such activities are also important to long term human physical and psychological health. Accredited / member zoos (i.e., those that are part of zoo membership organizations such as AZA or EAZA and are inspected against the standards of such organizations) are also well-placed to help enable the four goals of the Post-2020 Global Biodiversity Framework, with its specific vision of “By 2050, biodiversity is valued, conserved, restored and wisely used, maintaining ecosystem services, sustaining a healthy planet and delivering benefits essential for all people” (Secretariat of the Convention on Biological Diversity, 2021). Given that individual zoos can garner considerable funding for conservation and be involved in numerous global, multi-stakeholder conservation projects (Maynard et al., 2020), marrying up this “conservation power” with huge visitor appeal provides an easy way of spreading biodiversity and sustainability messaging.

To encapsulate their wide influence, since the 1980s the modern zoo’s activities centered around four main aims of Conservation, Education, Recreation and Research (CERR; Kleiman, 1985). The species managed in the zoo’s living collection provide support to how the zoo meets these aims (Rose, 2018) and are excellent proxies for wider activities with global impact (Clayton and Le Nguyen, 2018). For example, zoo-housed species enable the implementation of effective conservation action (Kerr, 2021) or help to measure the influence of conservation education (Patrick et al., 2007). Several texts expand on the prominence of those goals to the zoo’s justification of its existence and of the work that it intends to accomplish, e.g., the balance between conservation and education against tourism (i.e., entertainment; Frost, 2011) or a shift in focus to research and conservation at the heart of the zoo’s motives (Fraser and Wharton, 2007).

The zoo as a concept is always going to be a controversial one (Wickins-Dražilová, 2006; Maynard, 2018). Animals can appear managed in restricted areas for human gain (Carr and Cohen, 2011), that interactions with visitors are not for the animal’s benefit (Normando et al., 2018) or that the zoo’s conservation ideals are not always fully met by the presence of the animal collection (Arumugam et al., 2020). Species may not thrive in captive care due to specific facets of their natural history (Clubb and Mason, 2003; Mason, 2010) and stress responses can differ between free-living and captive individuals (Terio et al., 2004), especially when animals cannot remove themselves from human presence (Vasconcellos et al., 2016). Deviations in environmental conditions in captive, when compared to the wild, can result in long term poor health and reduced longevity (Potter and Clauss, 2005). To justify their positive attributes, it is therefore essential that zoos continue to strive with improvements to husbandry and management on a species-specific level (Melfi, 2009; Troxell-Smith and Miller, 2016), as well as continue to assess the needs of the individuals within these species that they house (Clay and Visseren-Hamakers, 2022).

This article evaluates why a further shift in the aims of the modern zoo should be to include wellbeing as a core reason for their existence. For the purposes of this paper, we define CERR as: Conservation- the management of populations for ex situ breeding and support for field-based recovery programs; Education-formalized learning sessions and explanation and interpretation of biodiversity and ecological messages; Research- output from basic and applied science pertaining to the zoo’s core mission and objectives; Recreation- provides an engaging and stimulating experience for visitors. These definitions are based on the key outputs that zoos strive to achieve as well as how they engage with their visitors, keepers and personnel, and the values provided within their mission statements (Patrick et al., 2007; Patrick and Caplow, 2018). Given the debate over how well zoo activities cover all of their mission statements, especially concerning conservation (Maynard et al., 2020), we feel that zoos should expand their scope to consider how they conserve animal welfare and engage with human wellbeing. We believe that the modern zoo should promote Wellbeing as its fifth core aim, with Wellbeing encompassing the welfare of the animals housed in the living collection and the wellbeing of the visitors that engage with the zoo’s mission by visiting the organization.



Promoting connectivity with nature

Connection with nature is important to the maintenance of healthy human mental health (Bratman et al., 2012) and the concept of “green prescribing”—nature-based interventions and activities to restore positive mental states (National Health Service, 2022)—can help with the treatment of mental health conditions, such as anxiety and depression (White et al., 2021). The zoo’s Recreational aim may be one of the most accessible forms of green prescribing to urban populations that are seeking to connect with nature. Especially as research indicates that negative feelings of loneliness are significantly reduced when city-dwelling people engage with nature (Hammoud et al., 2021). Public aquariums and the nature reserves managed by zoos also provide a form of blue prescribing, promoting the value of wetlands to human quality of life and planetary health (i.e., holistic, sustainable, interconnected health for people, animals and the environment; Cracknell, 2016; Gearey et al., 2019; Reeves et al., 2021). Reduced responses to stress are noted in humans that experience blue spaces (Reeves et al., 2019), further supporting the Wellbeing aim of the blue spaces managed by zoos. Consciously or subconsciously, zoos set out to promote wellbeing and to enhance the quality of life of their visitors whilst at the same time, providing appropriate environments for their animals to experience positive welfare in.

Key to this idea is that zoos provide tangible conservation of green and blue spaces—i.e. they are not likely to be developed and therefore will continue to provide access to nature—and this is especially true of those zoos in urban areas where access to green space may be restricted. The green spaces within zoos can be made accessible to large numbers of people with potential widespread health and wellbeing benefits. Direct contact with the natural world (and with animals in particular) also enhances positive mental states (Maller et al., 2006; Yerbury et al., 2021). Whilst access to many types of green space has consistently shown to promote many positive affective states in humans (Mensah et al., 2016), the green environment of the zoo that is combined with the animal collection may be more enhancing for (positive) human wellbeing than visits to other forms of green space (Akiyama et al., 2021). Being close to an animal has psychological benefits, which are further enhanced if an educator is also involved with the visitor-animal interaction (Sahlin et al., 2019). Therefore, including Wellbeing as the fifth aim of the modern zoo places an emphasis on the usefulness and importance of zoo green and blue spaces to their visitors and the local community, and shows how these spaces can be used to further engage zoo visitors in a deeper consideration and appreciation of the natural world (Figure 1).

[image: Figure 1]

FIGURE 1
 Wellbeing as a key aim of the modern zoo defined from the animal (brown boxes) and human (blue boxes) perspective. Animal welfare is embedded in all areas of the zoo’s operations pertaining to its living collection. Top left boxes: A biologically relevant social group and an enclosure that promotes adaptive behaviors enhances the chance of attaining positive welfare states. Bottom left boxes: Sharing a connection with nature and feeling connected to nature (that is enhanced when animals in the zoo look and act naturally) promotes positive human wellbeing. Top right boxes: Husbandry activities, such as use of enrichment or browse feeding to bring giraffes closer to visitors, is an ecologically relevant form of species care and increases the outward display of natural behaviors that further engage visitors. Bottom right boxes: A direct connection with nature occurs by sharing an experience of animal behavior at the zoo provides a lasting impact on the importance and value of biodiversity- one that can be used to impart ideas for human behavior change.


Social media is a powerful tool for the wider dissemination of information that emphasizes the importance of engagement with biodiversity conservation and welfare in the zoo (Light and Cerrone, 2018; Rose et al., 2018; Llewellyn and Rose, 2021). Targeted and thoughtful use of social media can promote wider conservation objectives to audiences that may otherwise be hard to reach, and promote access to biodiversity/conservation education information in a more accessible manner (Bezanson et al., 2022). There may be added wellbeing benefits from such indirect connection to nature that the sharing of positive zoo content on social media platforms can bring to online audiences (i.e., bringing examples of the natural world closer to people whilst they go about their daily lives, and then giving them the idea to directly visit nature at the zoo). This further extends the reach of the zoo and how it can influence the wellbeing of human “visitors.” As non-zoo visitors are more likely to perceive zoo animals as experiencing poor welfare (Reade and Waran, 1996), indirect engagement via social media posts on species-typical behaviors and ecologically relevant exhibits can promote the good work of zoos to a skeptical audience. Alongside of the direct contact with nature that the zoo provides, relevant use of social media could be useful in creating opportunities for beneficial engagement, for sharing ideas to improve animal welfare with other institutions (e.g., enrichment ideas that can be noted from non-scientific literature) and therefore for supporting the Wellbeing aim of the zoo for animal and human benefits.



Benefits to humans and animals

As sentient beings [albeit on a sliding scale of consciousness (Dawkins, 2022)] captive wild animals should experience good welfare and “a good life” (Mellor, 2016), i.e., one where the balance of positive experiences outweighs the negative. Humans have a moral, ethical and (in many countries) a legal obligation to ensure that the welfare of captive wild animals is good. Animals are invested in living a life they have evolved to live given their ecological niche and behavioral biology. Humans must therefore provide every plausible opportunity for captive wild animals to experience good welfare, from enclosure design to nutrition, enrichment, and veterinary care. Good welfare is of inherent value to each captive animal. Mason et al. (2007) argue that zoos need to have a “zero tolerance approach” to abnormal behaviors that can indicate negative welfare states, and this is an important consideration to any future Wellbeing aim. As societal attitudes become more critical of poor welfare, and zoo visitors more knowledgeable around the signs of poor welfare, so indicators of poorer welfare are likely to become more identifiable to more people.

Good animal welfare is also essential if visitors are to leave the zoo feeling empathetic to the zoo’s messages, if they wish to return for multiple visits and be invested in the zoo’s mission post-visit (Miller, 2012; Ballantyne and Packer, 2016; Minarchek et al., 2021). As zoo animals can display highly visible abnormal behavior patterns that can be used to infer poor welfare (Rose et al., 2017), regular evaluation of husbandry and management is required at the individual, species and population level to ensure that welfare challenges are resolved (Mason, 2010). Changes to policy that regulate zoo operations nationally and internationally is placing animal welfare as a key consideration when captive wild species are managed by humans. Healthy animals, performing species appropriate behaviors are more likely to have a positive influence on zoo visitors (Miller, 2012; Godinez et al., 2013; Sampaio et al., 2021) and this is supportive of the zoo’s key educational and engagement outputs. As different zoo-housed species elicit different emotional responses in visitors, and such emotional responses can be overwhelmingly positive (Myers et al., 2004), any perception of animal welfare is important for developing positive emotional states in zoo visitors.

The performance of species appropriate behavior, including opportunities to express natural behaviors with an adaptive function, enhances the relevance of captive individuals to conservation work (Buchholz, 2007; Martin-Wintle et al., 2015). Animals that are psychologically and physically fit are better candidates for breeding programs, research subjects and as tools for educational messaging that explain such conservation objectives (Hacker and Miller, 2016; Prescott and Lidster, 2017; Greggor et al., 2018). Ensuring that zoo-housed animals are managed according to species-appropriate evidence enhances how the zoo meets its aims (Rose et al., 2019; Rose, 2021) and all zoos should ensure that they are engaging with the latest evidence on correct species’ care to remain current and relevant (Melfi, 2009; Rose et al., 2019). Just as animals have to respond to a changing world—which emphasizes a need for building behavioral flexibility and resilience by use of suitable environmental enrichment and husbandry training plans for species in conservation programs (Shepherdson, 1994; Reading et al., 2013; Michaels et al., 2014; Riley, 2018; Tetzlaff et al., 2019)—so too do humans have to adapt. Much literature, for example Ungar and Theron (2020) and DeRosier et al. (2013), can be found on the need for human populations to build resilience and strategies for coping with the stresses of modern living to promote mental wellbeing. The access to nature and immersion in green space that zoos provide has been shown to have a positive effect on human physical and psychological health (Coolman et al., 2020). Engagement with the zoo’s educational messaging enables pro-environmental human behavior change (Collins et al., 2020). The pro-environmental outcomes of zoo education and engagement programs can be measured using social science methods to provide a blueprint for the development of effective education strategies across organizations that evaluate long-term positive effects (Mellish et al., 2019). This can help develop the Wellbeing aim of the zoo further, if individual organizations have standardized ways of measuring the efficacy of their conservation education programs, they can implement the most relevant and impactful engagement or educational regime.

Wellbeing impacts spread outside of the zoo’s grounds too. For example, collaboration between zoo experts, and field-based natural and social scientists, combined with conservation funding from zoos for work in areas of emerging infectious diseases provides One Health benefits to communities, ecosystems and wildlife holistically (Robinette et al., 2017). An estimated $350 million is spent on conservation by World Association of Zoos & Aquariums members annually (Gusset and Dick, 2011), and as zoo visitation is influenced by (amongst other things) the richness and diversity of the animal collection (Mooney et al., 2020), so conservation income correlates with species diversity. Therefore, welfare of the living collection is an essential foundation to the successful fulfilment of CERR aims.

The essential foundation for the zoo’s impact and the outputs it wishes to achieve is the living collection of plants and animals that it houses. Further development of husbandry techniques, refinement and evaluation of environmental enrichment programs, and the measurement of individual behavior patterns over an individual’s lifetime sites welfare at the center of the zoo’s animal-focused operations. This is approach essential for encouraging repeat visits to the zoo, as visitors engaging with animals perceived to be “content” or “comfortable” or “natural” or even “happy” are more likely to leave with a positive overall impression of the zoo and its reasons for existing (Klenosky and Saunders, 2007).



Evolving recreation into engagement

By including Wellbeing as a core aim of the modern zoo, the current focus on animal welfare improvements continues alongside of its role in upholding sustainable conservation, impactful education, and valid research outputs) and is aligned with newer ventures into the promotion of human wellbeing and One Health initiatives for conserving biodiversity and ecosystem functions. Whilst Recreation may be a clear goal of many zoos, as the main way in which revenue is earned to support Conservation, Education and Research (and Wellbeing?) aims, Recreation may be a label that suggests the work and activities of zoos are trivial or frivolous. A place only for entertainment and amusement. We propose that a better way of advancing the goals of the modern zoo, and to share its impact more widely is to suggest that Recreation at the zoo is Engagement. Engagement with the natural world and engagement with the Conservation, Education and Research outputs of the zoo.

It is essential that a zoo’s operations are financially viable and sustainable for the future (Liptovszky, 2020), as the ultimate care of the animals, employment of the staff, and meeting of Education, Conservation and Research aims depends on financial support. Therefore, zoos balance holding species that ensure consistent visitation against those that require urgent conservation action (Turley, 1999; Catibog-Sinha, 2008; Carr, 2016). Engaging zoo visitors with the financial needs of conservation can be achieved by exhibit design that connects the visitors to the ecology, behavior and pressures on the species in the wild (Conway, 2011). Such an approach can provide the visitor with an understanding of the financial needs of the zoo, and where their entry fee is being used.

When learning and the attainment of new information is fun and interesting, educational objectives are likely to succeed (Lucardie, 2014). The zoo is in a unique position to promote an interesting and enjoyable experience that provides educational opportunities. This enhances visitor Wellbeing and, by supporting operational and husbandry decisions that advance animal welfare, Engagement also provides a clear foundation for the Wellbeing aim of the modern zoo.

Figure 2 illustrates the same species but with two very different connotations of animal welfare state. Giraffes (Giraffa camelopardalis) are prone to the development of abnormal repetitive behaviors (e.g., stereotypic oral actions such as licking, vacuum chewing and wind sucking) in the zoo (Bashaw et al., 2001; Baxter and Plowman, 2001). Such behaviors can negatively impact on animal health and are suggestive of poorer welfare and a lack of suitable husbandry and diet (Baxter and Plowman, 2001; Kulkarni, 2020). When provided with opportunities to browse on tree branches, giraffes reduce abnormal behavior performance (Bashaw et al., 2001) and therefore illustrate their evolutionary adaptations for foraging to zoo visitors. Changes to husbandry that improve behavioral outputs and therefore welfare, can improve the visitor’s perspectives of the zoo and how the visitor feels towards the animals that are being observed (Coe, 1985). The visitor becomes more engaged with the species and the “story” that the species tells about its habitat, place in the world and how it is impacted by human activities if the animal presents as a replica of what it can do in the wild state.
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FIGURE 2
 When visitors view abnormal repetitive behaviors, the key messages of the zoo as a place of education, science and conservation can be diluted. The Wellbeing aim of the zoo cannot be promoted if unnatural behavior patterns go unchecked. When animals have the opportunity to perform adaptive and highly motivated behaviors, it is clear to visitors that animal welfare is at the heart of the zoo’s mission and the other associated goals of the zoo are enhanced by the performance of animals being naturally. Examples of poorer giraffe welfare (vacuum chewing and licking against enclosure furnishings) compared to positive giraffe welfare (browse is provided regularly as a portion of the animal’s daily dietary intake).


Whilst natural or species-typical behavior is only one aspect of animal welfare, it is an important one for zoos to consider. A clear link between visitor’s perception of animal welfare and the display of abnormal behavior is demonstrated; poorer perception of the animal’s wellbeing, less confidence in the zoo’s abilities to properly care for the animal and reduced support for the zoo overall are all evident when an abnormal repetitive behavior is being viewed (Miller, 2012). Training and positive human contact reduce stress responses in captive wild animals (Vasconcellos et al., 2016) and therefore developing the human-animal bonds, where relevant to a species, is another essential aspect of promoting good animal welfare to the zoo’s visitors.

If zoos are to compete with computer technology, television natural history programs and other forms of media that display animals out in the wild, the animals that the visitor comes to see at the zoo need to be representative of what this species “is” when viewed in its natural habitat, which is of course of intrinsic value to the animal also [as per naturalness (Fraser, 2008)]. The educational aims of the zoo are not promoted and may appear disingenuous if animals cannot perform species typical behavior, contrasting to the educational messaging of the zoo that refer to the ecology and evolution of the species in its wild state. Ultimately, an Engagement aim of the zoo encompasses the recreational aspects of being immersed in nature but places further emphasis on zoos to continue to develop and evolve husbandry standards to ensure that animals can reach for positive welfare and not have to cope by performing unwanted and inappropriate behavior patterns.



Future research to further understand wellbeing as an aim of the zoo

The ideas presented in this paper support the Theory of Change presented in the Post-2020 Global Biodiversity Framework by encouraging zoos to implement a new aim for the benefit of humans and wildlife. As the Post-2020 Framework’s long term vision is to “live in harmony with nature by 2050” (Secretariat of the Convention on Biological Diversity, 2021) zoos can help push this ideal forward with a greater emphasis on Wellbeing and positive connection to the natural world. The diversity of a zoo’s workforce also provides emphasis for wellbeing to be given a key role because people from different socioeconomic and cultural backgrounds who are all connected to zoos will provide a multitude of ideas of how to better connect, and more meaningfully, with nature. Passive attempts at conservation messaging and education do not seem to leave a lasting impression on zoo visitors (Ojalammi and Nygren, 2018); by framing the aims and objectives of the zoo around animal welfare and human wellbeing, the conservation and education roles of the zoo may become more relevant to the daily lives of visitors and how their actions ultimately impact on planetary health and sustainability. Figure 3 provides an illustration of the interactions between the four current aims of the modern zoo, and the inclusion of the fifth Wellbeing aim.
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FIGURE 3
 The benefits to humans and animals from including Wellbeing as the fifth aim of the modern zoo and aquarium. Suggested outputs that define the Engagement, Research, Education and Conservation aims of the zoo are placed alongside the wider potential impacts of the zoo when these all stem from a Wellbeing starting point.


Figure 3 summarizes the key points from this paper to show how Wellbeing is integral to the fulfilment of the other aims of the modern zoo by ultimately mandating wider societal benefits and impacts of zoo activities. For example, animals provided with appropriate environmental conditions that breed more successfully are better candidates for conservation breeding objectives. Improved sustainability and viability of many conservation breeding programs can be achieved with improvements to welfare that ultimately arise due to the implementation of species-relevant husbandry and management (Cikanek et al., 2014; Blais et al., 2022). Population management in zoos should consider the ultimate end-point of all individuals involved (Clay and Visseren-Hamakers, 2022), including the needs of those individuals within a managed population that may not be required for further or future conservation breeding needs (Carter and Kagan, 2010).

The human-animal relationship is also an important factor when considering the welfare of zoo-housed species (Cole and Fraser, 2018), and also plays a role in promoting positive wellbeing of zoo personnel too (Hosey and Melfi, 2012). Any Wellbeing aim of the modern zoo should consider the role of such inter-species bonds and the affect this relationship can have on positive (and negative) emotional states for both parties. Research has shown that zoo visitors place animal welfare one of the zoo’s top priorities (Roe et al., 2014). The behavior of the animals in the zoo is a key influence over visitor perception of their care and welfare (Salas et al., 2021). Animals that are viewed as thriving in the zoo impart more influence over the visitor’s experiences of the zoo and therefore are better tools to use to enact planetary friendly human behavior change. Ultimately, zoo-housed species that experience good welfare can be more useful to the zoo in imparting knowledge about biodiversity, how it is threatened and therefore what the zoo is doing to both directly and indirectly conserve it, and of course, each individual animal has a more positive lived experience and can thus experience good welfare. Zoo science and research departments can implement empirical programs of study to define the impact of such a Wellbeing aim on the humans and animals within the zoo, and to assess the wider impact of the zoo on society. Social science outputs from zoos are increasing and when combined with assessments of animal welfare would provide a useful holistic view of how Wellbeing is embedded into the zoo’s mission, values, and outputs. Table 1 provides some suggestions for topics and their impact that are relevant to future Wellbeing-focused research.



TABLE 1 Examples of topics (left-hand column) that could be crafted into research questions to measure, and then evidence, the impact of Wellbeing aims of the modern zoo (right-hand column).
[image: Table1]

Wellbeing can ultimately go beyond supporting the Education aim for zoo visitors and can promote more than the welfare of the zoo’s animals or be a green prescribing platform for visitors. The actions of the zoo itself, for example using sustainable energy sources, conserving water, and considering the carbon footprint of goods and services used, all would promote planetary wellbeing and the associated positive impacts on humans and wildlife. “Action by doing” could be promoted by a trip to the zoo as visitors can leave with ideas of how to be sustainable in their own lives having viewed such initiatives during their time at the zoo (Mann et al., 2018; Routman et al., 2022). Alongside of visitors, the wellbeing of zoo staff can be promoted by Wellbeing becoming a key zoo aim. Proactive measures from zoo management to combat compassion fatigue (Figley and Roop, 2006; Hill et al., 2020), for example, will not only benefit the health and wellbeing of personnel but will eventually promote good animal welfare by ensuring staff feel capable of executing their role as expertly as possible (Yam et al., 2022). When zoo staff feel valued and invested in, and they are provided with the relevant skills and tools needed, they can better implement species-relevant animal husbandry that is the foundation of positive animal welfare in the zoo.

Evaluating how the zoo meets these aims is important and research that quantifies how such aims are met and by how many member/accredited zoos would be useful. Although the outputs from zoos are expansive, particularly in the fields of scientific research pertaining to animal husbandry, behavior and ecology (Loh et al., 2018; Rose et al., 2019; Hvilsom et al., 2020; Escribano et al., 2021), assessment of how conservation objectives (Escribano et al., 2021) and education objectives (Moss and Esson, 2013) are effectively met by zoos is still required. A broader review of how zoos define and examine learning outcomes across different demographic groups would help further assess coverage of Education aims (Schilbert and Scheersoi, 2022). These authors go on to state that the nurturing of pro-environmental actions and behaviors in their visitors is a common goal of zoos. And even if limitations in how such ideals are measured evaluated are noted, zoos have the potential to contribute greatly to both conservation education and biodiversity conservation initiatives (Schilbert and Scheersoi, 2022). Studies have also revealed that biodiversity-centered knowledge can be increased (over the long term) from experiences at the zoo (Jensen et al., 2017). Consequently, a cyclical process of reflection and examination of the aims of the zoo, and how they are met, is required to ensure they remain relevant. Adding in Wellbeing as a further, measurable, aim of the zoo and evolving Recreation into Engagement may help differentiate between zoos that have evidence for how the aims of the modern zoo are met, compared to those that fall short.



Conclusion

Modern zoos evidence impactful work in the fields of conservation and research and provide a point of interest and a focus for public engagement for many thousands of visitors annually. The four current aims of the modern zoo provide clear explanation of the past efforts of zoos and how they have attempted to conserve and protect biodiversity for the past 40 years. To further move the work of zoos into the 21st century, the fifth aim of the future zoo should be one to promote wellbeing. Enhancing animal lives and conservation messaging and opportunities for human behavior change, which are (in turn) supported by a properly cared for living collection that uses evidence to inform practice. Engagement is a fundamental component of a zoo’s Recreation aim and engaging the audience with positive wellbeing via access to animals and green space increases the value of the visit to the zoo. Including Wellbeing and changing Recreation to Engagement further strengthens the zoo’s societal, cultural, and global reach and adds value to the existence of the living collection. By bringing together positive aspects of human mental health—considering the value of animal collections as green, outdoor spaces that allow for connection with nature, as well as how positive animal welfare states can be maintained that evidence good care of the species housed—zoo operations become more sustainable with wider benefits to humans and animals.
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Social prescriptions are one term commonly used to describe non-pharmaceutical approaches to healthcare and are gaining popularity in the community, with evidence highlighting psychological benefits of reduced anxiety, depression and improved mood and physiological benefits of reduced risk of cardiovascular disease and reduced hypertension. The relationship between human health benefits and planetary health benefits is also noted. There are, however, numerous barriers, such as duration and frequencies to participate in activities, access, suitability, volition and a range of unpredictable variables (such as inclement weather, shifting interests and relocating home amongst others) impeding a comprehensive approach to their use on a wider scale. From a multidisciplinary perspective, this commentary incorporates a salutogenic and nature-based approach to health, we also provide a range of recommendations that can be undertaken at the patient level to assist in shifting the acknowledged systemic barriers currently occurring. These include using simple language to explain the purpose of health empowerment scripts, ensuing personal commitment to a minimum timeframe, enabling ease of access, co-designing a script program, providing ongoing motivational support and incorporating mindfulness to counter unexpected disruptions.

KEYWORDS
 social prescriptions, green prescriptions, salutogenesis, health promotion, self-determination theory, green mind theory, health interventions, nature-based therapies


Introduction

Health professionals [e.g. a general practitioner (GP) or psychologist] are increasingly offering non-medical interventions variously known as ‘social’ or ‘green’ prescriptions; which enable the health professional to collaborate with a link worker or community navigator who then facilitates a person-centred conversation to design the participant’s own solutions to well-being (Cook et al., 2019). These interventions can be undertaken in a variety of settings including nearby open space, urban parks, rugged wilderness, as well as virtual settings (Yu et al., 2018; Mackinnon et al., 2019; Horigome et al., 2020). The well-being conversation can prevent unnecessary GP attendance, reduce hospital emergency admissions, reduce social isolation and help support individuals with a range of conditions (Chatterjee et al., 2017). In Australia, 14% of patients report receiving social prescribing, and of these, 91% reported it was helpful (Friends for Good, 2021). There are several known factors that demonstrate a strong need for viable, sustainable, complementary approaches (Ananthapavan et al., 2021). These include rising costs in healthcare, most recently highlighted in media with about 30 to 40% of Australian GPs having switched to mixed or private billing within the last 12 months (Opray, 2022), environmental costs in pharmaceuticals in the context of resource extraction and carbon footprint, with the pharmaceutical industry emitting more than the automotive industry (Belkhir and Elmeligi, 2019) and public health messaging of spending time outdoors to counteract the increasing amounts of time indoors (further exacerbated by covid-19 lockdown measures). In contrast to medical interventions, however, it is unclear what evidence is used to inform decision-making and whether social prescriptions are tailored for individual patients. Emerging grey literature highlights the support that health professionals are providing for the intervention (Jorgensen and Robinson, 2020; National Health Service, 2020; Broom, 2022; Green Adelaide, 2022), despite hurdles in motivation (Nix, 2022; Ryan, 2022).

Husk et al. (2019) note that research on social prescribing is limited, low quality and likely to be biased, whereas other researchers have commented that current research is insufficient to determine success or value for money (Bickerdike et al., 2017). Although social prescribing may reduce demand on health services, this is only amongst patients who follow recommendations (Dayson and Bashir, 2014). One plausible reason for low uptake in patients may be due to a lack of tailoring of social prescriptions to patient needs and temperament. Further limitations to uptake may be due to undeveloped training and education in social prescriptions, with little evaluation frameworks to support education, limited opportunities for collaboration between health and community sectors, as well as the lack of funding at various levels of government (Royal Australian College of General Practitioners, 2020). Hence, the aim of this paper is to review the diverse types of social prescriptions and provide recommendations that may support health practitioners to design personalised social prescriptions that best suit the person seeking treatment, with a focus on nature-based treatments and settings.

Following current trends in systems thinking for health that draws on multi-, inter- and transdisciplinary approaches (de Savigny et al., 2017), the commentary on social prescriptions is informed by researchers in psychology, exercise sciences, health sciences, environmental health, food systems, sustainability, landscape architecture and education. We hope this can provide a fair starting point to open further discussions and inputs from other disciplines and practitioners to provide a comprehensive and inclusive approach to appropriate healthcare with respect to social prescriptions.

Despite criticisms of social prescriptions, there is a concerted effort amongst health professionals to explore and address the origins of health, as highlighted by Kickbusch (1996). This effort, or approach, is best encapsulated by the earlier work of Antonovsky (1979) who developed the term “salutogenesis.” Conceptualised as a stress-oriented approach to human health, salutogenesis focuses on individual resources that improve and maintain progression towards health (Lindström and Eriksson, 2005). In practice, life experiences help shape one’s sense of coherence (a global orientation); life is understood as more or less comprehensible, meaningful and manageable (Mittelmark and Bauer, 2017). Whilst pathogenesis focuses on factors that cause disease, salutogenesis focuses on factors that support human health and well-being (Antonovsky, 1979). Thus, there are opportunities in fostering resilience and a sense of purpose amongst individuals and communities by promoting a salutogenic approach (Cook et al., 2019). By developing skills, endorsing attributes and supporting locally based resources, a sense of coherence between health and illness can be provided (Cook et al., 2019).

In supporting the salutogenic approach and the various disciplines that are represented in the authorship of this commentary, numerous theories, models and theoretical frameworks have been considered. We acknowledge that there are many available to assist in framing the overall directive of social prescriptions. We also note that this may have influenced the uptake of social prescriptions, considering the wide range of health practitioners involved (noting Tierney et al.’s identification of 75 title descriptions for care navigators (Tierney et al., 2019). One of the key models considered is Bronfenbrenner’s ecological systems theory model where micro-meso-macro settings influence the development of a person (Bronfenbrenner, 1977). Fox’s ethics and the built environment (Fox, 2000) provides a macro framework that incorporates five capitals of natural, human, social, economic and built and numerous meso theories and models as well, highlighting the vast range of approaches that individuals have with (predominantly) residential landscapes. Situated within ethics and the built environment is the self-determination theory (SDT; Deci and Ryan, 1985), explaining motivations based on autonomy, competence and relatedness with extrinsic and intrinsic outcomes. Further to these considerations is the revised mandala of health (Langmaid et al., 2020), which posits a deep relationship with nature that is sympathetic and empathetic, fully cognisant of the ecosystem services and the full human experience inclusive of body, mind and spirit. Whilst the mandala draws parallels with Bronfenbrenner’s bioecological model, it also reflects the green mind theory (GMT) proposed by Pretty et al. (2017), as individuals experience a ‘green mind’ through heightened neuro-physiological functioning during green space exposure. This increased physiological activation, in combination with strengthened motives towards nature, help develop the connection between micro-meso-macro settings (Pretty et al. 2017). Considering the far-reaching application of Pretty et al.’s 10-point action plan (2017; p. 12) that addresses lifestyle and behaviour change as well as changes in infrastructure, policies and resourcing, we feel that SDT and GMT best underpins the application of social prescriptions. Certainly, SDT is gaining traction in a variety of settings and disciplines that also acknowledges the importance of the natural environment (Center for Self-Determination Theory, 2022).

More recently, the World Health Organization has released the Geneva Charter for Well-Being (World Health Organization, 2021). Consisting of five areas firmly addressing planetary health, universal health coverage and digital technology, it promotes health in a salutogenic framework, explicitly stating “that people and communities are enabled to take control of their health and lead fulfilling lives with a sense of meaning and purpose, in harmony with nature, through education, culturally relevant health literacy, meaningful empowerment and engagement” (World Health Organization, 2021; p. 4). Thus, health empowerment scripts with a focus on nature-based activities are well aligned to overarching principles.

Currently, whilst there is considerable interest in the community and support for a variety of options of social prescribing (Royal Australian College of General Practitioners, 2020), there is little information on standards of procedure, types of appropriate activities and wide conflation of terms. As such, this paper endeavours to establish a set of recommendations for treatments to assist in the decision-making processes for health practitioners to ensure that the appropriate type of activities is employed for the person seeking treatment.



Salutogenics and social prescriptions – Types of activities

Salutogenic approaches cover many dimensions and conditions, and there is a significant conflation of terms that are currently in use. One that is used considerably and in a variety of settings is ‘social prescription’. Approaches to social prescribing range from long-term condition management to volunteer opportunities with a focus on well-being through diverse activities, which can include group interactions or individual exercises that can be held in natural or indoor settings (Coopes, 2020). This demonstrates that there are considerable vagaries for the term ‘social prescription’, consequently providing an opportunity for refinement and clarity to ensure that appropriate interventions are used. Social prescribing could provide a valuable addition to the existing range of healthcare options in Australia. However, to date, the adoption of social prescribing as an organised program of support has been limited, in part due to a perceived lack of objective evidence, limited time for GPs and limited understanding of suitable places to undertake outdoor activities (Royal Australian College of General Practitioners, 2020; Zurynski et al., 2020). Whilst we outline the differences of the various terms used in different disciplines, we also seek to identify the similarities as a way of enhancing clarity.

We therefore categorise interventions based on activity and setting. Activities can be either passive or active and undertaken in (a) solitary situations, (b) individually, but with shared exchanges with others and (c) as a collective, group exercise. These activities are then pursued in two settings: (I) indoor and (II) outdoor. Indoor settings can be a private, personal space (e.g. one’s home) or shared (e.g. a workplace, library, café, gym, etc.), and the outdoor setting can again be private (e.g. one’s backyard) or shared (e.g. the local park, nature reserve, beach, etc.). An adjunct to the activity- and setting-based intervention is the use of augmented and/or virtual reality (AR/VR) devices. These devices can be used as supplements to usual activities and settings. Considering the recent developments of Meta (Nix, 2022; Reuters, 2022; Wolpin, 2022), and its promotion as a setting where innumerable activities can occur, there is another layer to consider how social prescriptions can be deployed.

Parallels to a salutogenic approach to well-being currently exist amongst practicing mental health professional who use formulation to design therapeutic interventions. Formulation draws upon psychological theory to allow practitioners to make a hypothesis about a person’s difficulties based on psychological theory (Johnstone and Dallos, 2014). Formulations are co-constructed with the patient. These hypotheses typically include explanations about the underlying causes, precipitating issues and maintaining factors associated with presenting difficulties. As a result, therapies can then be designed to identify key targets and interventions for change that address not only the presenting symptoms, but also the underlying causes and maintaining factors of these symptoms (Johnstone and Dallos, 2014).

Some authors have proposed specific models that apply formulation to behavioural interventions, interventions that recommend behavioural actions designed to improve health, which are the closest comparison to a health empowerment script. Haynes and Williams (2003) argue that for individuals with multiple behavioural problems, these problems can interact in multiple and causal ways, and hence, it is important to consider what underlying factors have the biggest impact on presenting issues so that the most effective interventions can be selected. Using a ‘functional analytic’ approach, the authors propose estimating the impact, relationships, causal paths and modifiability of various behaviours, to design interventions that have the largest effect. Hence, an approach to health empowerment scripts might benefit from drawing on a formulation approach such as this, so that interventions are individually designed, co-constructed with the patient and carefully considered to have the most significant impact on the underlying causes of health problems.



Art to wilderness – Terms of social and green prescriptions

The range of terms employed for social prescriptions are wide and varied, dependent on the activity-setting as discussed earlier. Husk et al. (2020) also note that “‘social prescribing’ is not a single intervention but a pathway and series of relationships, all of which need to function to meet patient needs” (Husk et al., 2020; p. 309). Table 1 below classifies the various labels with associated interventions and examples, which have been sourced from Jepson et al. (2010), Bragg and Leck (2017), Chatterjee et al. (2017), Robinson and Breed (2019) and Patel et al. (2021). With the examples provided, interventions can be a suite of offerings, again dependent on the interests and capabilities of the individual. Incorporating formulations will further help in determining the specific activities linked to the examples provided; for example, music, being an ‘arts on prescription’ intervention, can be further refined as an individual (e.g. learning to play an instrument), or collective (e.g. participating in a choir) activity.



TABLE 1 Social and green prescription labels, intervention types and examples.
[image: Table1]



Benefits

Whilst benefits of social prescriptions with interventions focussing on creative arts, education and exercise include improvements on measures of quality of life, mental and physical health, well-being, healthy behaviours and social engagement (Pilkington et al., 2017; Pescheny et al., 2020), overall, results are mixed (Pescheny et al., 2020; Zurynski et al., 2020). The diversity of outcome measures and study designs have inadvertently muddied the waters, as well as the vast differences in models of delivery (for instance, the number of sessions, duration of support and types of workforce involved). As such, meta-analyses of such programs are problematic (Pescheny et al., 2020).

Much, however, has been stated about the benefits of contact with nature, with many recent meta-analyses demonstrating the psychological (e.g. reduced anxiety, depression, improved mood) and physical (e.g. reduced risk of cardiovascular disease, reduced hypertension) benefits of human contact with nature (Frumkin, 2003; Bowler et al., 2010; Hartig et al., 2014; Kondo et al., 2020; Roberts et al., 2021). Further, there are benefits for the natural environment, when actions undertaken individually and collectively can improve the functioning of the planet (i.e. reduction of greenhouse gas emissions through behaviour change, or improved biodiverse habitats through individual and community participation programs, etc.; Robinson and Breed, 2019). Thus, there is also the opportunity to inculcate an approach that is sustainable on several fronts, and in so doing create co-benefits.



Barriers

Whilst the benefits of social prescriptions have been well reported (Chatterjee et al., 2017; Pilkington et al., 2017; Pescheny et al., 2020; Zurynski et al., 2020; Patrick et al., 2021), there are still numerous barriers that make it difficult for health practitioners to provide comprehensive and effective plans for their patients to follow. Zurynski et al. (2020) highlight barriers for GPs and other health professionals, link-workers and community organisations, patients, as well as across various systems (i.e. knowledge, health, governance). Acknowledging that many of the barriers outlined in previous research will take considerable coordination and funding from multiple sources to resolve (and thus potentially an inordinate amount of time), we have chosen to focus on more manageable patient-centred barriers that we consider to be not insurmountable. By tackling these as a starting point, it is hoped that the more systemic barriers consequently can be addressed.


Time

Evidence testing the prominent restoration/recovery therapies, such as Attention Restoration Therapy (ART) and Stress Reduction Therapy (SRT), suggest that benefits are evident from as little as 40 s of exposure, up to 55 min (Berto, 2005; Berman et al., 2008; Lin et al., 2014; Lee et al., 2015; Pilotti et al., 2015; Chen et al., 2020). These have been conducted as singular events with one or two repetitions. Other studies have been conducted over longer periods, e.g. three, 30-min outdoor walks each week for 2 weeks (Duvall, 2011, 2013) and 90 min per week for 5 weeks (Lymeus et al., 2018).

Duration is also dependent on the intensity of the natural environment (Shanahan et al., 2016) and the activity undertaken (e.g. reading in nature vs. exercise). For example, regarding ‘green exercise’, Barton and Pretty (2010) highlight activities that are light in intensity and for a brief period (5 min) provide improved self-esteem and mood. As the activity increases in intensity and duration (up to half a day), esteem and mood decreases, yet with a full day of activity there is an improvement in self-esteem and mood but not to the same levels as the short duration. This raises questions about the very nature of the activities, as reading a book for 5 min will more than likely not have the same impact as a quick five-minute stroll around a park. Nevertheless, an activity being undertaken at a singular point of time (e.g. a day trip to a park) will provide some immediate relief but will not be sustained.



Access

In addition, an activity based on a hard to get to location or requiring multiple modes of transport (i.e. low-level access) will achieve some success but again will not be a sustainable approach. The cost of the activity also affects accessibility; ideally, the activity needs to be free or along a sliding scale of affordability dependent on the patient’s current income status.



Suitability

Suitability has some similarities with access; the location may have some existing structural barriers (e.g. steps, gravel paths or uneven surfaces, lack of handrails, shade or seating, etc.), however, there are other considerations in relation to the patient. For example, they may have some pre-existing conditions that could preclude them from accessing the outdoor setting or social gathering. A patient’s physical fitness, as well as their mental and social aptitude, aligning with their personal interests, will have significant influences on their approach to utilising health empowerment scripts.



Volition

Of the current reviews in social prescriptions (Chatterjee et al., 2017; Pescheny et al., 2020; Zurynski et al., 2020), none have mentioned the volition or independence of the patient in uptake of social prescriptions. Granted, the activities are prescribed after consultations and with needs assessments being undertaken. Patients are often unaware of the diverse services provided and link workers/care navigators are vital agents in providing the appropriate information to those patients. Ultimately, the intervention needs not to be ‘prescribed’ per se, rather it needs to be an easily adopted suite of options, where the individual can make informed decisions towards a fully independent, ‘empowered’ status.



Variables

Further complexities to uptake of scripts include a range of unknowns, such as goals not being reached in certain timeframes, shifting interests, changes in living conditions, disruptive weather, traffic conditions or social distancing requirements. Some of these may disrupt the continuity briefly, whereas others may be a permanent ending of the service. When a patient’s physical or mental health is already compromised, it may be difficult to obtain the levels of commitment required to ensure the full benefit of the service being used.

By overcoming these barriers, with strategies to handle unknown variables, the empowered individual, who has the ease of access to services, can sustain the practice over the course of their life. This supports the findings of Husk et al. (2020) regarding patients’ views of social prescriptions being of benefit, presented in an acceptable way that matches their needs and expectations, and if the activity is both accessible with supported transport. By becoming part of their daily or weekly routine, the habituated activity has the potential to provide other benefits, especially if located within natural settings. This speaks to the term ‘green prescriptions’ where nature-based activities can potentially inculcate nature-supportive endeavours, such as gardening, bush care, wildlife monitoring, etc. This highlights the issue of terminology employed for social prescriptions, as discussed earlier.




Recommendations

SDT and GMT are key theories that support the salutogenic approach to health empowerment scripts, with Bhatti et al. (2021) and Pretty et al. (2017) providing evidence of strong adherence based on meaningful outcomes and time spent on activities. Recognising that there are barriers at institutional and policy level, we provide a range of feasible recommendations at the individual level that will support health practitioners in guiding patients to appropriate programs.

1. Using simple language to explain to the patients the purpose of health empowerment scripts. Bertotti and Frostick (2018) identified that study participants had no idea of the social prescription model despite the referrals from their GP, whereas Fixsen et al. (2020) found that lack of prior information and GP involvement also affected patient uptake.

2. Ensuring that individuals can commit to a certain amount of time to undertake the program. To affect changes in behaviour, Pretty et al. (2017) recommend a minimum of 50 days at 1 h per day, or 100 days (approximately 3 months) at half an hour per day.

3. Enabling ease of access for patients. Whilst there may be considerable structural barriers already in place, ensuring that patients can be supported either with readily available transport or financially will result in long term adherence. Drinkwater et al. (2019) highlight the importance of building social capital in local areas done by link workers.

4. Co-producing an action plan with the patient is critical for supporting SDT and the salutogenic approach, which enables a sense of suitability of the activity. Co-design approaches have been found to support positive health and well-being outcomes (Chesterman and Bray, 2018; Drinkwater et al., 2019; Thomas et al., 2021).

5. Ongoing motivational support, as well as determining what is comfortable for the patient will bring about the optimum outcome, with the intention that the patient can be empowered to undertake the chosen activity with little supervision. Hassan et al. (2020) found that study participants from disadvantaged backgrounds were determined, having access to services, to further their self-development and independence.

6. Incorporating mindfulness throughout to counter the effects of unexpected disruptions. Mindfulness itself can be viewed as a prescription (Pretty et al., 2017), yet is also required to check the continuity of the activities undertaken. Knowing that not all things go to plan and allowing some flexibility to access will ensure better uptake by patients (Moffatt et al., 2017; Robinson and Breed, 2019).



Conclusion

To conclude, whilst there is a strong appetite for social and green prescriptions to be incorporated as a health intervention at a community level, there is still considerable work needed to be undertaken to ensure that they are supported amongst health professionals and various government agencies. By providing a categorisation of terms and a set of recommendations at the patient level, it is hoped that the systemic barriers can be shifted such that there is further uptake of a valuable intervention in the future. We feel that health empowerment scripts, with a focus on nature-based activities, are a tool to fully support the Geneva Charter’s focus on “meaningful empowerment and engagement.”
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Introduction

“When your views on the world & your intellect are being challenged & you begin to feel uncomfortable because of a contradiction you've detected that is threatening your current model of the world…pay attention. You are about to learn something”

(Drury, 1998, p. 201)

Taking an interdisciplinary perspective on the combined concerns of human and planetary health, this paper will turn to the subjectivity of psychotherapy as an important addition to the understanding and mitigation of psychological and environmental dis-ease. Psychology and psychotherapy, despite having a shared interest in people, generally exist at the opposite ends of a spectrum. Whereas, psychology perpetuates a more scientific and therefore a rather generic understanding of the human condition, psychotherapy attempts to deepen the understanding of the psyche at the individual and particular level. Both perspectives, alongside other important and relevant disciplines (e.g., Education: Bainbridge and Del Negro, 2020; Cybernetics: Bateson and Bateson, 2000), are required to address the environmental and health problems that humanity faces. Indeed, a reductionist undertaking, in any field, culminates in the creation of specialisms which restricts the holism required for adequate problem understanding and solving (Sennett, 2013). The central thesis of this paper is that there is a fostering of an inward, contemplative focus, alongside outward-focussed research, to develop some much-needed self-awareness. The “self” is understood in psychotherapy to be multiple (non-unitary), contextual, and dynamic, which if developed and explored may lead to “moderating engrained responses and […] enhancing our relationships” (Rose, 2012, p. 4; see also Schore, 2010) and potentially leading to more informed decision making.

Much of contemporary psychology and psychological research is inadequate for understanding (and therefore helping) the human condition (Sampson, 1981; Wertz, 1993; Notterman, 2000; Todres, 2003; Toomela, 2008; Dalal, 2018). As one example, there has been over 60 years of research focussed on the health implications of tobacco smoking (e.g., Doll and Hill, 1954). Despite this, it is estimated that tobacco will be responsible for 10 million deaths worldwide by 2025—a doubling of deaths in ~20 years (e.g., Proctor, 2004; World Health Organisation, 2021) making it the second leading global death risk factor (Ritchie and Roser, 2013). Moreover, the role of psychological interventions to prevent smoking has arguably been less than optimal (e.g., Shiffman, 1993; Schlam and Baker, 2013; Jackson et al., 2021). Essentially, affecting behavioral change in the last 60 years for such an important global health issue has been slow. In terms of contemporary psychological and environmental health issues—we simply do not have 60 years.

People don't typically change in any significant ways unless there is a strong personal motivation to do so or, regarding environmental crises, until it's too late (Diamond, 2004; SEI et al., 2021). People will die for their beliefs: Mike Hughes died crash-landing his self-built steam-powered rocket in an attempt to substantiate that the Earth was flat (Washington Post, 2020). In a similar myopic view, the HSBC plans to phase out coal mining financing by 2040 but only if it is cleared by shareholders (BBC, 2021).

Humans are far more than the information processing model espoused by the cognitive analogy derived from the advent of the computer in the 1950s (Beidel and Turner, 1986; Dreyfus and Dreyfus, 1986; Hardcastle, 1995). The human “processor” has far greater complexity and interconnectivity (depth) to it (e.g., Dijksterhuis et al., 2005). Knowledge about environmental issues (and indeed mental health), is by itself generally an “insufficient precondition for successful action” (Frick et al., 2004, p. 1598; see also Hicks and Bord, 2001; Kollmus and Agyeman, 2002; Loughland et al., 2003). For instance, a prominent theory within the social sciences regarding human behaviors, rational choice theory, merely reinforces the idea of what we should do but is “fundamentally deficient as an account of [actual] behavior” (Herrnstein, 1990, p. 356). Similarly, it has been suggested that psychology broaden its scope through multi-disciplinarity and to move beyond overly simplistic descriptions of “events and causes” (Belli et al., 2015, p. 762).

We can “know” that using fossil fuels, having a meat-based diet, working ourselves to an early breakdown, smoke, drink, choose less than suitable partners, etc. all have detrimental effects on our health, the environment (Oishi and Graham, 2010; Koger and Winter, 2011; Londakova et al., 2021) and our psyches (McWilliams, 2011; Jacobs, 2012)—yet we continue to do so. Why these behaviors have not attracted the same level of “pathologizing” that others have is a little confusing. With their obvious detrimental environmental and health related effects, these behaviors are not “rational.” They may be perceived, on the small scale as rather inconsequential (e.g., “it's only a short trip by car to the shops”; “what difference will one bacon sandwich make”; “I (only) have to produce more academic papers”) because they are “normal” and habitual. Take one example of a diagnosable condition—Internet Gaming Disorder (American Psychiatric Association, 2013): “Compulsive, to the exclusion of other interests, and their persistent and recurrent … activity results in clinically significant impairment …People with this condition endanger their academic or job functioning [&] they experience symptoms of withdrawal”. If we consider the criteria of this supposed condition, then why has there not been a Social Media Disorder, Alcohol Drinking Disorder or a Fossil Fuel Addiction Disorder? Furthermore, it has been proposed that if we are to follow a scientific objectivity and the subsequent diagnostic course, then we would have to include happiness as a disorder—major affective disorder, pleasant type (see Bentall, 1992, for a detailed account).

Individuals think little of their own behaviors because they are actively and largely unquestioningly engaging in many collective irrational behaviors daily—even when there is a rational “knowing” that they are detrimental. The uncomfortable conclusion here is that there may be a parallel between what is done normatively and those scientifically accepted diagnosable disorders of the DSM-5 (e.g., Granieri et al., 2017). Therefore, there is an increasing need to challenge the “pathology of normalcy” (Fromm, 1994, p. 27) or habit, or as phrased by Freud: repetition compulsion (Wilson and Malatesta, 1989) and to embrace a different mind-set, one that by its very nature of being “different” will disturb preconceptions. It may be worth taking, with reference to the opening quote, a reflexive account of your own responses and reactions to the presented material thus far.

The problem is that the human species tends to be change averse. This applies as much to you and your chosen academic community as it does to anyone observed in the population. We are just as likely to be dismissive of competing information than anyone else as a form of confirmation bias. Any engagement with alternative viewpoints could lead to uncomfortable dissonance. We are all therefore to some extent, employing various, and largely unconscious strategies, to avoid this uncomfortable state.



The unconscious

“Society has not yet been driven to seek treatment of its psychological disorders by psychological means because it has not achieved sufficient insight to appreciate the nature of its distress”

(Bion, 1961, p. 14)

Ostensibly, psychodynamic theory and the concept of the unconscious is considered obsolete and outdated in much of mainstream psychology, albeit with a small and growing resurgence (Wilson, 2002; Bargh and Morsella, 2008; Bargh, 2014). Within this corpus are examples of research in cognitive, social, developmental and personality psychology, that now supports many Freudian-based propositions including that of the unconscious and various defense mechanisms that would need to be considered for “healing” (e.g., Baumeister et al., 1998; Westen, 1998). It has been said that “most of our conscious thoughts are lies and fictions” and that the start of the process of developing a sense of wholeness requires an active engagement with our unconscious (Fromm, 1994, p. 143). The term “healing” maybe defined as some degree of intra-personal “wholeness” (e.g., Powell, 2017).

Whilst there is a broad body of literature supporting the health and environment benefits of both social (e.g., Smith and Christakis, 2008) and environmental (inter-) connectedness (e.g., Cleary et al., 2017), there is less mainstream psychological interest about the importance of an integrated “self” (cf. Westen, 1992; Gigerenzer, 2007; Huta et al., 2012) and the role this could have in environmental and psychological well-being. However, the idea of an integrated (whole) self (cf. self-discrepancy theory: Higgins, 1987), forms a central feature of the act and art of psychotherapy (Jacobs, 2012). Bringing together the various disparate strands of the self (e.g., the unconscious into consciousness), and thus developing a greater depth and breadth of self-understanding, is its focus. The concept of the unconscious appears far less within mainstream health and environmental care literature (cf. Weintrobe, 2012).

It is the lesser-known parts of ourselves—the “shadow” selves (e.g., Bollas, 1987; Jung, 2014; Powell, 2018) that require greater attention if there is a genuine seriousness about eliciting change in the human condition. We will actively defend and justify the status quo of the system in which we operate because it largely prevents undue anxiety about the unpredictable nature of the world (Spinelli, 2007; Johnson and Fujita, 2012). The founder of rational emotive therapy Albert Ellis suggested that rational and conscious components of the psyche are more open to psychological interventions whereas the irrational and unconscious are “subtle and tricky” and less likely to be acknowledged or open to change: “Practically all humans … are powerfully predisposed to unconsciously and habitually prolonging their mental dysfunction … they are obsessed with the pleasures of the moment rather than of the future, and that … is the main …. source of their resistance” (Ellis, 1987, p. 365), and “We are never trickier than when we are rationalionizing our resistances” (Fromm, 1994, p. 115).

Human beings are adept at employing various, and largely unconscious strategies such as denial or suppression (see also constriction of awareness, Leigh and Reiser, 1982), that wishes the problem away or certainly our part in trying to solve or mitigate the problem. Or perhaps there is a tendency to maximize the importance of what we do (as academics) as a form of idealization (e.g., Trevithick, 2011), which then minimizes (de-values) other actions which could also be engaged in. Perhaps the state-of-affairs regarding both psychological and environmental health has not yet reached enough of a crisis for the pen to be given equal status with more directly relevant behaviors (unless these behaviors are perceived as someone else's responsibility?).

The profession of psychology (and others) promotes the important ability to debate a position from a critical perspective. However, this is rarely applied to our own embodied activities, beliefs and motivations. Without this critical reflexivity the defense of rationalization may develop, whereby we devise self-serving but incomplete explanations for our thoughts, emotions and behavior (e.g., Perry, 2014). An undefended testing of our own habitual positions in light of the knowledge we possess (Etherington, 2004; Finlay, 2008), allows a direct, experiential “knowing” and thus an empathic position about why others may also engage (or not) in important behavioral changes: we share greater similarities than differences. So alongside taking an authoritative position on the world through our choice of discipline, we spend some time developing an authoritative understanding of ourselves (Whitaker, 1976; Storr, 1999).



What are the differences?

Psychotherapy is, or indeed should be a counter-cultural undertaking (e.g., Griffin, 2006); we simply cannot afford to either see or accept “things” as they purportedly are. Societal pressures of conformity, cultural beliefs, and norms are often the precursors of psychological and environmental dis-ease. Social and cultural consensus does not necessarily equate to being heathy (Searle, 2010; Powell, 2018): “One demand made by our culture is like the demand of mother – we feel a symbiotic belongingness, addiction, & enslavement to the culture pattern” (Whitaker, 1976, p.156). Perhaps our chosen disciplines, symbolize all-knowing parents.

To effect difference, we first need to be “different”; practitioners need to act as role models, to demonstrate their commitment to the problems that they face, by being genuine to ourselves and to those that we seek to help or influence. Role modeling has been applied to affect change in various ways (Clark et al., 2001; Oberg and Frank, 2009; Rizq, 2009; Sally, 2010) including within psychotherapy (Jacobs, 1989; Yalom, 2003). We cannot afford to perpetuate any sense of hypocrisy. If our primary driver as academics is about “gleaning intellectual satisfaction from the work” (Powell, 2018, p. 28), then we need to rethink our position. Moreover, scientists might “abandon impact for insight” (Belli et al., 2015, p. 762): It's important to be clever but it's more important to be useful.

If there is to be an understanding about the “oneness” described in this volume as a sense of inter-connectedness, then there needs to be consideration of a broad and inclusive sense of what exactly we are, or indeed need to be, connecting with. Whilst a strength has been developed in the more objective (and general) view of health and environmental problems, there is far more work to be done from the subjective position to understand our own intra-personal connections and contradictions. Despite all the advances and developments of mainstream psychology there remains an impoverished understanding of the human condition. A contemplative, critically reflexive approach maybe personally challenging and yet it is a vital twin to the established objective approaches harnessed to tackle the problems we face.

“Trying to escape their inner struggles & contradictions they embraced unquestioningly one of …two sets of theories, blinding themselves to the merits of the other”

(Bettelheim, 1960, p. 7)
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Urbanisation and lifestyle-related illnesses increase globally. This highlights the need to shape modern human habitats to support basic recreational needs, promoting such things as physical activity and restoration of high stress levels and cognitive fatigue. Previous research suggests eight perceived qualities in the outdoor environment, described as eight perceived sensory dimensions, as universally meaningful to people in this regard. However quite extensively studied in relation to various health and wellbeing outcomes, human sensitivity and appreciation for these qualities has not yet been explicitly analysed from an evolutionary perspective. This paper investigates their possible evolutionary roots and suggests an order for their development. This is linked with empirical findings on their relative capacity to support restoration of stress and cognitive fatigue. Qualities of earlier origin are suggested to correspond to older, more fundamental adaptations. Each subsequently developed quality implies an increased complexity of our environmental relations, associated with higher demands on more recently developed capacities. The proposed model thus links the more restorative Serene, Sheltered, Natural, and Cohesive perceived sensory dimensions with earlier stages of our development while the more demanding Diverse, Open, Cultural, and Social qualities are associated with more recent transitions. It might be of relevance when shaping modern human habitats from a health-promoting perspective, and have applications in the planning and design of, e.g., health care settings, rehabilitation gardens, urban green areas, recreational forests or other similar outdoor environments.
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Introduction

While urbanisation continues to increase (UN, United Nations, Department of Economic and Social Affairs, Population Division, 2019), noncommunicable, lifestyle-dependent and often stress-related, illness dominate globally (WHO, 2021). This highlights the necessity to shape modern human habitats to support people’s recreational needs; to promote such things as social cohesion, physical activity, and restoration from stress and attention fatigue. Here, perceived qualities in the outdoor environment play an important role. Several studies suggest eight perceived qualities, interpreted as eight perceived sensory dimensions, or PSDs (Grahn and Stigsdotter, 2010), as universally important to support complementary recreational needs: a Natural, a Cultural, a Cohesive, a Diverse, a Sheltered, an Open, a Cultural, and a Social quality, respectively (following Stoltz and Grahn, 2021). Not the least, they have been shown to be important in relation to restoration from stress and cognitive fatigue. Although quite extensively studied and employed in various practical and scientific contexts, these qualities have not yet been analysed along an evolutionary timeline, which potentially could explain their relative restorative influence and perhaps further support their proposed cross-cultural relevance (ibid.).

This paper has two main aims, (1) to show how the eight PSDs can be linked to different phases during human evolution, and (2) relate this to how the PSDs can support different levels of restoration. In addition, some suggestions are made for how the proposed model could be applied in the planning and design of modern human habitats, green areas, care settings, forests, etc., to support complementary recreational needs. The basic hypothesis developed is that the eight PSDs reflect a sum of adaptations made during several subsequent transitional phases of our evolution and development as a species. Over time, adaptations to novel environmental conditions have been integrated with older, more basic capacities, thus shaping modern perceptual biases and needs. Past environmental change and our ancestors’ subsequent adaptations are thus hierarchically represented in our psychophysiology in a layered, yet integrated way. This is not the least evident in the layered yet integrated structure of the human nervous system and brain, with more ancient, basic functions relatively preserved towards the core and more recent developments integrated on top of those (Aboitiz and Montiel, 2012; Wang, 2012; Hofman, 2014). With each developmental stage implying an increased complexity of our organism and of our environmental relations, this affects how the PSDs can support restoration of stress levels and cognitive fatigue.



The perceived sensory dimensions model

Several studies regarding needs and preferences in relation to recreational outdoor environments suggest that people are particularly sensitive to the availability of eight perceived qualities, or perceived sensory dimensions (PSDs; Grahn and Stigsdotter, 2010), to support their wellbeing (ibid.; Grahn, 1991; Grahn et al., 2005; Adevi and Grahn, 2012). They are defined from a human-centred perspective as classes of affordances (Gibson, 1979; Chemero, 2009); utilisable possibilities for meaningful behaviours and experiences in relation to current needs. As design principles the PSDs have been compared to basic “colours” in the environment, that can be supported to different degrees and mixed in various ways, shaped by all our sense modalities as well as our cognitive and physiological capacities (Stoltz, 2019; Stoltz and Grahn, 2021). As such, they have been interpreted along four axes of opposing qualities: A Natural – Cultural, a Cohesive – Diverse, a Sheltered – Open, and a Serene – Social axis (ibid.; Figure 1; Table 1).

[image: Figure 1]

FIGURE 1
 Eight PSDs along four axes of opposing qualities (Stoltz and Grahn, 2021). The closer together in the model, the more shared associations between qualities. Adjacent qualities thus often reinforce each other, while opposing qualities might weaken or contradict each other.




TABLE 1 Eight perceived sensory dimensions, understood as complementary pairs of opposing qualities (following Stoltz and Grahn, 2021).
[image: Table1]

Versions of the PSDs has been investigated in more than 60 studies worldwide and results suggest their relevance across cultural contexts (Stoltz and Grahn, 2021). They have been analysed and evaluated in both urban and rural settings (e.g., de Jong et al., 2012; Stoltz and Schaffer, 2018), in rehabilitation gardens (Grahn et al., 2010; Pálsdóttir et al., 2018), and in forests environments (Stoltz et al., 2016; Stigsdotter et al., 2017). The impact on public health and wellbeing outcomes from the number of PSDs supported in people’s close-by living environment has been investigated in epidemiological studies. Björk et al. (2008) found an association with more PSDs perceived as supported in proximity to the dwelling and neighbourhood satisfaction. de Jong et al. (2012) reported associations with increased physical activity and decreased obesity. This research has also indicated that people assess the relative presence of the PSDs in an environment in a similar way. Such general agreement, together with the observed cultural stability of the PSDs, suggests the possibility of a shared evolutionary basis for their development. Affordances for the eight PSDs have also been related to restoration from stress and cognitive fatigue. Serene, Sheltered, Natural, and Cohesive environments are commonly reported as the most restorative, while highly Social environments typically are the least sought-after during periods of high stress levels or cognitive fatigue (Grahn et al., 2010).

Adevi and Grahn (2012) conclude that although socio-cultural factors, such as childhood environment, deeply affect landscape preferences among adults, innate preferences due to evolutionary causes might be of equal importance. They argue that the PSDs Natural (nature in Adevi and Grahn, 2012), Diverse (rich in species), Sheltered (refuge), and Open (prospect) could indicate such evolutionary derived preferences. Similarly, Stoltz and Grahn (2021) suggest the possibility of an evolutionary basis for the PSDs based on their seemingly cross-cultural relevance and persistent reoccurrence in several empirical studies. Neither of these studies however explicitly order the PSDs along any evolutionary or developmental timeline.



Human evolution and environmental perception

The idea that common perceptual biases and preferences might be explained from an evolutionary perspective has been investigated and discussed from various perspectives, including preferences in sexual selection (Skamel, 2003), design aesthetics (Coss, 2003), and landscape preferences (Ruso et al., 2003). Appleton (1975), through his “habitat theory,” proposed that we prefer settings inviting exploration, with signs of vital resources present. He suggested that we seek conditions offering physical protection combined with an overview of the landscape, known as the prospect-refuge theory. Wilson (1984) suggested the widespread biophilia hypothesis, the idea that we share an innate affinity and fascination for the living nature due to evolutionary causes. Orians (1986) proposed the related savanna hypothesis, that humans show an innate preference for the savanna biotope due to evolutionary adaptations to such conditions. Falk and Balling (2010) reported some support for this in an empirical study.

Since then, many studies have suggested links between recreation in nature and a broad range of positive health and wellbeing outcomes (e.g., Hartig et al., 2014; Egorov et al., 2016). Markevych et al. (2017) suggest that such beneficial effects work through three main pathways: (1) mitigation (reduction of harm, e.g., reducing exposure to air pollution or noise), (2) restoration (restoring capacities, e.g., attention restoration, physiological stress recovery), and (3) instoration (building capacities, e.g., encouraging physical activity, facilitating social cohesion). Perceived qualities, such as the PSDs, seem key to consider mainly in relation to (2) and (3), which both highlight the need for a psychological level of analysis. Focusing on restorative effects there are two main theories, both adhering to the broader idea that the way we respond to our environment has evolutionary causes. They do however explain restoration through different mechanisms, making the two approaches complementary.

The attention restoration theory (ART; Kaplan, 1995) provides a cognitively oriented approach. It focuses on our capacities for attention and distinguishes between two basic kinds, directed attention and soft fascination. It holds that our directed attention has a limited capacity that gets exhausted with overuse. Executive functions such as planning and problem solving require activation of our directed attention, as do many modern, urban environments, with plenty of sensory stimuli asking for our attention (Kaplan and Berman, 2010). Environments that instead trigger our soft fascination, such as expanded natural settings according to ART, allow our capacities for directed attention to restore (ibid.). The stress-reduction theory (SRT; Ulrich et al., 1991) on the other hand, presents a primarily affect-oriented approach. It emphasises the importance of autonomic responses to environmental perceptions. Evolutionary favourable settings are suggested to induce parasympathetic, i.e., stress-reducing, responses whereas adverse conditions trigger sympathetic responses, i.e., induce stress. Here, savanna-like environments are suggested to provide optimal conditions and have been linked with stress reduction when compared with urban settings (ibid.).

However, not all findings support the savanna hypothesis (Ruso et al., 2003; Hartmann and Apaolaza-Ibáñez, 2010). Partly this might be explained by the importance of cultural influence and childhood landscape exposure (Adevi and Grahn, 2012). We also did not emerge as anatomically modern humans, Homo sapiens, on the African savanna out of nowhere. Instead, we had already gone through several major phases of adaptation to changing environmental conditions. Each such phase favouring unique adaptations of our psychophysiology, thus shaping the ways in which we perceive, evaluate, and respond to our surroundings. Since then, we have developed culturally and have managed and transformed our environment on an unprecedented scale, actively reshaping our habitats. So much so that the most recent period in earth’s geological history commonly is referred to as Anthropocene, the epoch of humans. Thus, both the time before and after our suggested emergence on the African savanna has deeply shaped the way we perceive, make sense of, and interact with the world. Additionally, research on rehabilitation from chronic stress and cognitive fatigue suggests that long-term restoration generally go through different stages, each supported by different perceived qualities in the environment (Grahn et al., 2010). This process is often illustrated as a pyramid, in which each step build on the one below and is marked by a regained interest for outward-directed attention and social involvement (ibid.). Could this process somehow reflect our common developmental path?

Genome studies suggest that modern humans were cut off from an archaic ancestor some 260,000–350,000 years ago, most likely in Africa (e.g., Richter et al., 2017; Schlebusch et al., 2017). Despite great efforts to reconstruct our evolutionary origins however, the exact ancestral lineage of anatomically modern humans (H. sapiens) remains largely unknown (Fuss et al., 2017). Even so, there seems to be some general agreement over our overall evolutionary path (cf., e.g., Wood, 1996), including the development from earlier (1) vertebrates into (2) mammals and further into tree-living (3) primates. Eventually, we came down from the trees and evolved into a (4) forest-dwelling ape. From there, we gradually started to explore the (5) forest edge zones and eventually completely left the forests to become (6) hunter-gatherers in a more open savanna landscape in which we, according to the arguably most widespread view, evolved into anatomically modern humans. Since then, we have also developed (7) agriculture and permanent settlements, dramatically altering our surroundings on a grand scale. Even more recently we have seen a still on-going, massive (8) urbanisation and a development of our social structures into increasingly larger super-structures, once again dramatically changing our habitat. Here it is proposed that these fundamental stages of human development are reflected in the eight PSDs, and in their relative restorative potential.



Integrated habitats: An evolutionary perspective on the perceived sensory dimensions

The following is an outline in chronological order linking the eight PSDs to key transitional phases during human evolution and development as a species. This supposedly affect how they, as perceived qualities afforded in the environment, can support different stages of restoration from stress and cognitive fatigue, as well as provide a sense of meaning and wellbeing in a broader sense.


Serenity and Shelter: Homeostasis and basic physical safety

Some properties of our neurophysiology are shared with all vertebrates and stem back several million years. As mammals we share other more distinct properties that shape our basic needs and phenomenology, and thus our environmental preferences. To stay alive, we require environmental support for basic functions such as temperature regulation, oxygen levels, the absence of threatening stimuli, as well as adequate physical shelter and protection. The autonomic nervous system could be placed at the core of the hierarchical structure of the human nervous system, suggesting an ancient origin (Wang, 2012). It handles functions such as homeostasis, blood pressure, heart rate, and respiration, that can be traced back at least to the very first mammals, if not longer (ibid.). They are thus extremely old, fundamental for our existence as biological beings, and necessary for the development of all our “higher” capacities. Hypothetically, the oldest and most fundamental environmental preference among the PSDs would then correspond to the Serene quality, emphasising calm and safe environmental conditions, supporting parasympathetic responses. When basic homeostatic function is established and sensory perception is directed outwards, the need for physical safety would arguably be the next immediate need realised in relation to the outer environment, reflected through the Sheltered quality in the PSD model (Figure 1).



A Natural quality: Evolving as primates in the trees

Several key aspects of how we perceive and relate to the characteristic properties, patterns, and features in the natural world, attributes associated with the Natural PSD (Stoltz and Grahn, 2021), can be traced back to a phase when our ancestors evolved as tree climbing primates in dense forests. Whereas the oldest known fossils of the Primate order (to which humans belong) date from around 54–55 Ma (million years ago), molecular data analyses suggest an even earlier divergence from other mammals, some 90 Ma (Tavaré et al., 2002). Regardless of exactly when, primates seem to have evolved in the trees of tropical forests (Franzen et al., 2009) and as humans we still exhibit many characteristics of adaptations to a life in trees (Figure 2A). Besides often having unusually large brains in comparison to body size (Boddy et al., 2012), primates also show an increased reliance on stereoscopic vision rather than smell and are unique among mammals in possessing trichromatic colour vision (Regan et al., 2001; Carvalho Livia et al., 2017). Consequently, many of nature’s characteristic features and patterns, such as its distinct colours or fractal patterns (Mandelbrot, 1983; Hägerhäll et al., 2004), are perceived by us largely through our highly developed sense of vision. Apart from needs to detect ripe fruits among foliage and judging distances for climbing, our visual capacities can also be linked with an acute need among our tree living primate ancestors to detect dangerous snakes in their habitat, the so-called snake detection theory (Isbell, 2006; Soares et al., 2014; Kawai and He, 2016). In addition, much of our uniquely developed hands, also of key importance in how we typically relate to and interact with our environment, can be traced back to this early phase of our evolution (e.g., Rolian et al., 2010). Some evidence also suggest that it was already in the trees, rather than on the savanna, that our bipedalism first developed (Crompton et al., 2010).
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FIGURE 2
 Examples of PSDs and their possible developmental roots. (A) Fundamental aspects of how we perceive and interact with the Natural world can be traced to adaptations to an arboreal life. (B) A human affinity for extended Cohesive settings could stem from adaptations to a life on the forest floor. (C) Adaptations to structural and biological diversity in forest edge zones might form the evolutionary basis for the Diverse PSD. (D) The Open PSD, with expanded vistas and plenty of room to roam, could reflect adaptions to a hunter-gatherer lifestyle in increasingly open settings. (E) The Cultural PSD, characterised by the distinct traces of human creative efforts, primarily reflects cultural evolution and adaptations to increasingly human-altered environments. (F) Although our highly social nature might reflect ancient primate traits, it is through the relatively recent urbanisation that Social affordances have increased to a previously unprecedented degree. (Photos by the author).


The tree-dwelling Pierolapithecus catalaunicus, that lived about 13 Ma, has been suggested as a possible last common ancestor to humans and the great apes (the Hominidae family), including our closest living relatives, the chimpanzees (Moya-Sola et al., 2004). It had specialized adaptations for tree climbing, such a wide, flat ribcage, flexible wrists, and a stiff lower spine, still present in modern humans (ibid.). More recent molecular evidence suggests that the Hominini tribe, which includes humans and their now extinct relatives, diverged from the Panini tribe, with the chimpanzees and bonobos, as recently as around 5–8 Ma (Crompton et al., 2010). Whenever exactly this split took place, we know that our tree-dwelling ancestors eventually left the canopies to adapt to a life on the ground. However, all such subsequent adaptations were made from the basis of our ancestor’s unique adaptations to an arboreal lifestyle, still fundamentally shaping how we perceive and interact with the world today. With such deep evolutionary roots, it might come as no surprise that perceptions of trees in particular have been linked with increased landscape preference as well as stress reduction in modern humans (Ulrich, 1986).



A Cohesive quality: Life at the forest floor

The Cohesive PSD describes an environment perceived as a spacious, cohesive whole; an uninterrupted, expanded space, possible to explore and wander around within (Stoltz and Grahn, 2021; Figure 2B). It appears as very similar to the extent quality suggested by ART as essential to promote cognitive restoration (Kaplan, 1995; Pasini et al., 2014). Both include aspects of environmental coherence as well as scope. This PSD has been interpreted both as “a sense of forest” (Carlén et al., 2009) and as a sense of “space” (Grahn and Stigsdotter, 2010). An affinity for such a perceived quality in the environment might stem from a time when our ancestors came down from the trees but continued to dwell inside large, spacious forests, surrounded by a relatively homogenous vegetational structure. An ancestor at such an evolutionary stage could possibly be found among the various sub-species of the Australopithecus genus, emerging around 4 Ma, such as the A. afarensis. They supposedly appear relatively early on the lineage leading to anatomically modern humans, prior to a great increase in brain size (Boddy et al., 2012). Another species of the Australopithecus genus that has been suggested as a possible human ancestor is the A. sediba (Berger et al., 2010). A unique construction of its ankle and foot suggests a life primarily on the forest floor but with some traces of arboreality still present (Zipfel et al., 2011). It is suggested to have dwelled inside large forests, surviving on a mainly vegetarian diet (Henry et al., 2012).



A Diverse quality: Foraging in patchwork landscapes

The Diverse PSD is associated with environments with varied structural features and a large diversity of plant and animal species (Stoltz and Grahn, 2021; Figure 2C). Water features and a multi-layered vegetation, varied in structure and species composition, with different habitat conditions supporting a varied wildlife can all contribute to this perceived quality (ibid.). An appreciation for such Diverse settings might stem from a phase of our evolution during which changing environmental conditions forced our ancestors to leave the deep forests to search for food in more mixed conditions, close to forest edges. The emergence of the Homo genus around 2 Ma is marked by a relatively sudden increase in length and body mass, with slimmer bodies allowed through a dietary shift towards more meat (Ruff et al., 1997; Ruff, 2002). These anatomical changes coincide with a major ecological change towards a more arid climate and more open landscapes, and roughly from this point on a fully terrestrial (non-arboreal) lifestyle is suggested for our ancestors (ibid.). A dramatic increase in brain size, possibly accompanied by the emergence of deliberate use of fire for cooking is also noted during this period (Tattersall and Schwartz, 2009; Chazan, 2017). Homo erectus is commonly considered a probable human ancestor emerging during this phase (e.g., Coqueugniot et al., 2004). Magill et al. (2016) studied biomarkers from a 1.8-million-year-old habitat of early H. erectus, concluding the presence of “aquatic plants and protective woods in a patchwork landscape.” The setting included a spring-fed wetland close to a forested area, all surrounded by open grassland. Animal bones with cut-marks were found “within meters of wetland vegetation delineated by biomarkers for ferns and sedges … amid the refuge of an isolated forest patch and near freshwater with diverse edible resources.” (ibid.). Possibly, it is among members of H. erectus that symbolic language started to develop as a response to increased needs to coordinate hunts and to distinguish between diverse environmental features, facilitated by the increased cognitive capacities allowed by the observed dietary changes (see Everett, 2017).



An Open quality: Hunters and gatherers of open plains

The PSD Open (Stoltz and Grahn, 2021; Figure 2D) describes large open environments with unbroken vistas, few obstacles, and plenty of room to move freely. It is a popular notion that the name of the Serengeti region in northern Tanzania, home of one of the world’s most well-known wilderness reserves with prime examples of the African savanna biotope, comes from a Masai root referring to a land of “endless plains.” True or not, this might sum up the essence of this perceived quality quite well. It seems reasonable that an affinity for such Open conditions developed during a phase in which our survival increasingly depended on our skills as hunter-gatherers in increasingly open settings. In contrast to, e.g., tree living primates or forest dwelling apes, we do not only tolerate but also appreciate access to expanded and open landscapes, allowing us to roam freely and gaze far into the distance. Such environments could offer new opportunities for food provision, but also imply exposure to danger through a relative absence of shelters and hideaways. Presumably, appreciation of such conditions was widespread at the time of emergence of anatomically modern humans, H. sapiens, on the African savanna (Richter et al., 2017; Schlebusch et al., 2017). It is usually suggested that H. sapiens evolved from some of the sub-species or descendants of H. erectus, while brain comparisons between the two species suggest major cognitive differences (Coqueugniot et al., 2004). Although the exact lineage, period, and place of emergence still is obscured, Hublin et al. (2017) present fossil findings from Morocco, dated to be from around 315,000 years ago and interpreted as of early H. sapiens, with key features of modern human morphology established.



A Cultural quality: Sedentism and agriculture

The Cultural PSD describes a managed and cultivated quality in the environment, the distinct traces of human creative effort, by past and present generations (Stoltz and Grahn, 2021; Figure 2E). The emergence of this PSD as a common environmental preference fits well with the transition from a primarily nomadic lifestyle as hunter-gatherers towards increased sedentism, and with the emergence of agriculture. Arguably, well past the establishment of modern H. sapiens, our habitat had been an essentially natural, i.e., uncultivated environment, with no or very few permanent traces of human activity. With the gradual introduction of sedentism and agriculture however, our typical habitat transformed into an essentially cultivated world, a world predominantly shaped and affected by human creativity and activity. Sedentism is often seen as an essential step in the evolution of more complex societies and is related to the occurrence of more permanent human traces in the landscape, such as, e.g., buildings, as well as with the development of agriculture. Snir et al. (2015) investigated a 23,000-year-old hunter-gatherer sedentary camp on the shore of the Sea of Galilee, Israel, and encountered trial cultivations indicating one of the earliest documented attempts to cultivate wild cereals. Around 12,000 years ago, most human societies employed varying degrees of ecologically transformative land use practices, “including burning, hunting, species propagation, domestication, cultivation, and others” (Ellis et al., 2021). Already at this time, nearly three quarters of earth’s land was inhabited and to some degree shaped by humans (ibid.).



A Social quality: Urbanity and life in cities

As most primates, we represent a fundamentally social species, a trait that probably reaches way back in our evolutionary past. Our relations and interactions with others are of paramount importance for our general health and wellbeing. The Social PSD is particularly strong in bustling environments with lots of people and opportunities for social interactions and activities (Stoltz and Grahn, 2021; Figure 2F). It is often associated with what could be considered typically urban attributes, such as the presence of entertainment, restaurants, cafés, shops, etc. (ibid). Although for the most part of our evolution group sizes were limited, the number and diversity of Social affordances have increased dramatically through the still ongoing massive urbanisation, and even more recent digitalisation. This while affordances for Serene, Natural, and Cohesive conditions have decreased, particularly for urban dwellers. It has been suggested that we are adapted to handle group sizes up to a couple of hundred individuals, due to cognitive constraints (Dunbar, 1993). Early examples of larger urban areas include Uruk in Iraq, estimated to have had at least 40,000 inhabitants some 5,000 years ago (Nissen, 2003). First city in history reported to have passed 1 million inhabitants was ancient Rome during the centuries around year 0 (Hanson and Ortman, 2017). This was not repeated until London, England, achieved the same in 1810, followed by New York, United States, in 1875. Since then, global urbanization has been massive. More than half of the human population now resides in urban settings (UN, United Nations, Department of Economic and Social Affairs, Population Division, 2019), making present-day Homo sapiens a predominately urban species, a “Homo urbanus.” Arguably, this development is not only driven by socioeconomic necessity and population growth, but also by the fact that we, as a species, seem to value many aspects of to the kind of hyper-cultivated and hyper-social conditions characterising modern urban living environments.




Layered needs: Implications for the relative restorative influence of the PSDs

Figure 3 summarises the proposed order and phase of most prominent development of each PSD, both as a quality commonly afforded in our living environment and as a general preference in the population. This is related to differences in the type of neurological processes that tend to be promoted by each PSD, where more ancient qualities correspond to more autonomous functions while more recently developed preferences are associated with higher levels of cognition and increased voluntary control. This supposedly affects the relative restorative potential of each PSD (Figure 3).
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FIGURE 3
 Suggested order (bottom to top) and phase associated with the development of each perceived sensory dimension (PSD). The increased complexity of our environmental relations over time is reflected in a shifted bias towards Type 2 cognition and sympathetic responses. (Time indications are estimates based on suggestions in the literature).


Dual-processing theories of cognition suggest that autonomous, Type 1, processes provide fast default responses unless intervened by higher order, Type 2, cognition (Evans and Stanovich, 2013). Type 2 processes support abstract thinking and planning that put a heavier load on directed attention and working memory capacities, thus requirings more effort (ibid.). It is associated with later developed brain structures, primarily within the prefrontal cortex, while Type 1 processes are associated with structures of more ancient origin (e.g., Kahneman, 2011; Evans and Stanovich, 2013). Varga and Hamburger (2014) stresses that rather than reflecting an either-or dichotomy, Type 1 (fast, intuitive, autonomous, effortless) and Type 2 (slow, reflective, deliberate, effortful) processes exist along a gradient. Here, observed differences in relative restorative potential between the PSDs are interpreted as a gradually shifting bias in the type of neurological processes promoted by each subsequently developed quality (Figure 3). This model for nature-based restoration appears in overall agreement with the basic proposition by ART of two different kinds of attention, where extended natural environments allow our capacities for directed attention to restore, whereas less natural, especially urban, environments tend to exhaust these capacities (Kaplan, 1995; Kaplan and Berman, 2010). ART’s concept of “soft fascination” (ibid.) would then correspond to environments favouring Type 1 processes while environments and activities demanding a lot of “directed attention” would be associated with a higher bias towards Type 2 processes. It also agrees with the assertion by SRT (Ulrich et al., 1991) that evolutionary favourable, safe, and natural settings - presumably corresponding to PSDs of more ancient origin - tend to trigger parasympathetic autonomic responses, whereas novel conditions, in particular urban environments, more often generate sympathetic responses, i.e., induce stress.

In overall agreement with both ART and SRT, the proposed model present an integrative approach that potentially could be used to analyse and understand environments’ relative restorative influence from both an affective and a cognitive perspective within a unified evolutionary framework. Through the hierarchical ordering of the PSDs it also suggests how different perceived qualities can aid different stages of restoration. The restorative process has been proposed as passing through distinct phases while moving towards a regained interest for outward-directed attention and social involvement, and hence an increased tolerance and appreciation for the Social PSD (Grahn et al., 2010). Several studies on the PSDs in relation to this process have been made. This research show that people in strong need of restoration primarily seek out environments perceived as Serene, Sheltered, and Natural (e.g., Grahn et al., 2010; Memari et al., 2017; Stigsdotter et al., 2017; Pálsdóttir et al., 2018). Serene and Sheltered conditions seem particularly important to support early stages of rehabilitation while the Social quality usually is considered the least restorative and most demanding of the PSDs in the mentioned studies. This is all in agreement with the proposed model, that places Serene as a fundamental PSD for restoration, together with Sheltered and Natural. This is suggested to be followed by a growing demand for the Cohesive PSD, that would indicate a phase of increased mobility and exploration of the environment, after the fulfilment of more fundamental restorative needs. This as well seems to agree with empirical findings (see e.g., Grahn et al., 2010).

As the restoration/rehabilitation process proceeds, Diverse, Open, Cultural, and Social environments gradually become more important (ibid.). While some studies (e.g., Ottosson, 2001; Memari et al., 2017) suggest a negative influence of the Diverse PSD on restoration, others suggest that it plays an important role (Grahn and Stigsdotter, 2010; Stigsdotter et al., 2017). The period around 2 Ma, where the Diverse PSD is suggested to emerge through adaptations to a diverse patchwork landscape, marks a shift in the model from the four more restorative PSDs to what perhaps could be considered the four more stimulating, but also cognitively more challenging, qualities (marked by a dashed line in Figures 3, 4). As described, this is a period associated with a dramatic increase in brain size of our ancestors, presumably a result of adaptations to a significantly more complex and diverse habitat. This is also a period that has been associated with the first developoment of symbolical language (Everett, 2017). The suggested model indicates that the relative difference in terms of cognitive demand and restorative influence between a Cohesive and relatively uniform space and a more Diverse setting, although significant, still is relatively low compared to that between a Serene and a highly Social environment. It also suggests that highly Diverse settings might be more beneficial after the most severe stages of stress and mental exhaustion have passed, which seems supported by empirical findings (Grahn et al., 2010). The proposed model could thus explain the somewhat contradictory reports regarding the Diverse PSD in relation to restoration in empirical studies, and highlights that rather than a quality being restorative or not, different perceived qualities might support different stages of restoration.
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FIGURE 4
 Eight perceived sensory dimensions of different development and restorative influence. As present-day perceived qualities and design principles they are understood along four axes of opposing qualities, connected with horizontal lines following the PSD model (Figure 1). (Schematic illustration. Time and species indications are estimations based on suggestions in the literature).


While the Sheltered PSD often is found to be of particular importance to support restoration, the Open PSD is associated with potential exposure of the individual to the eyes of others (humans or animals), and thus to potential threats (Stoltz and Grahn, 2021). Perhaps this is part of the reason why this PSD has not been strongly associated with restoration in the mentioned studies. However, it is possible that the Open quality in direct proximity to Shelter, effectively supporting a prospect-refuge relationship as described by Appleton (1975), can function as an efficient combination to support restoration, which is suggested in some studies (see e.g., Sonntag-Öström et al., 2015; Stigsdotter et al., 2017; Pálsdóttir et al., 2018). An Open quality is suggested as the PSD following on the Diverse quality in the proposed restoration gradient (Figures 3, 4). If the origin of the Diverse PSD is linked to mixed settings with a relatively dense compilation of forested areas, open grasslands, and water features (cf. e.g., Magill et al., 2016), this would typically describe settings affording plenty of Shelter as well. Interestingly, when looking at the relations between the PSDs as design principles suggested in the PSD model (Figures 1, 4), Diversity and Shelter represent adjacent qualities, supposedly closely related and synergetic when combined (ibid.). The Appendix further develops some environmental planning and design heuristics based on such a synthesis of the proposed evolutionary perspective and the PSD model.

Although some studies (e.g., Xu et al., 2018) suggest that certain cultivated landscapes might offer support for restoration, the Cultural PSD is typically not strongly associated with restorative effects in the mentioned empirical studies. However, it often seems to grow in importance during later stages of the restoration process (Grahn et al., 2010). Even though the suggested time periods in the proposed model (Figures 3, 4) are rough estimations, it is interesting to note that the duration of each proposed developmental phase seems to diminish exponentially. Counting the last 4 million years of evolution, we have spent more than 99% of the time in what could be considered fundamentally natural environments, i.e., environments mainly unaltered by humans. Adaptations to such conditions thus define most of our genome, creating a convincing foundation for evolutionary grounded theories for nature-based restoration. The Cultural PSD seems to imply a shift in that it is a phase primarily defined by us changing and adapting our environment, rather than the other way around. Together with the massive development of the Social PSD through the even more recent urbanisation, it is distinguished from previous stages in implying relatively minor changes of our genome, due to the relatively short timescale. These two PSDs, for now, thus primarily reflect cultural, rather than genetic, evolution and adaptation. And although often rewarding and stimulating, urban environments are typically associated with increased stress levels and cognitive fatigue when compared to natural surroundings (Ulrich et al., 1991; Kaplan and Berman, 2010). Similarly, the Social PSD is usually rated as the least restorative and most demanding of the PSDs in empirical studies (e.g., Grahn and Stigsdotter, 2010; Stigsdotter et al., 2017; Pálsdóttir et al., 2018). This might in part reflect how increased complexities in our social relations, not least related to group size, put increased pressure on our neurological capacities (cf. Dunbar, 1993).

Arguably, it is primarily through the relatively recent development of the Cultural and Social PSDs that the previous evolutionary phases in a sense are transcended and the PSDs take on their present form as perceived environmental “colours” (Stoltz, 2019; Stoltz and Grahn, 2021), or as more abstract design principles, rather than being understood as specific biotopes or narrowly defined habitat conditions. In an increasingly cultivated world, the separation of the Natural from the Cultural has become increasingly distinct; a process with deep effects on human meaning-making. The more recent urbanisation (and even more recent digitalisation) has further highlighted the need for peaceful, Serene environments, free from disturbances and with few or no Social affordances. This distinction is reflected in the opposite relations suggested between the Social and the Serene qualities in the PSD model (Figures 1, 4). This development has arguably further increased the perceived gap between us and our natural roots with important consequences both for our individual mental and physical wellbeing and for the biosphere at large, considering how this impacts our individual and collective behaviours. However, as Natural and Serene affordances have decreased, the value of these perceived qualities in the environment has become increasingly clear, evident not least through the large body of research surrounding the influence of such settings on our health and wellbeing developed during the past decades.


Conclusions

Our ancestors’ multiple adaptations to novel conditions, and the order of these transitions, shape who we are and how we perceive and interact with the world. This is reflected in eight perceived sensory dimensions (PSDs), suggested by previous research to describe key sensory needs in recreational outdoor environments. The proposed model includes transitions taking place both before and after our suggested appearance as anatomically modern humans at the African savanna. It thus integrates a “pre-savanna” phase, focused on evolution in forest settings (corresponding to the PSDs Serene, Sheltered, Natural and Cohesive), an “edge zone” or “patchwork” phase (linked with the PSD Diverse), an “open plains” or “savanna” stage (PSD Open), as well as a “post-savanna” developmental phase with permanent settlements and cultivation (PSD Cultural) and even more recent adaptations to urban living conditions (PSD Social). This developmental order suggests a gradient from more restorative (promoting of Type 1 processes and parasympathetic autonomic responses) towards more demanding (promoting of Type 2 processes and sympathetic autonomic responses) PSDs. This implies a hierarchical order where the PSDs might support different stages of restoration. The model seems to agree with empirical findings regarding human evolution and development as a species, as well as the relative importance of different perceived qualities during different stages of restoration. It also seems compatible with currently established theories explaining restorative mechanisms. It could thus be of potential use when shaping modern human habitats, green areas, health care settings, recreational forests, or other outdoor environments, to support both restorative and instorative recreational functions. Not the least this seems relevant in the light of current global trends regarding urbanisation and lifestyle-dependent illness, often related to stress and/or cognitive fatigue.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material; further inquiries can be directed to the corresponding author.



Author contributions

JS is sole contributor of this work and has approved it for publication.



Funding

Part of this research has been funded by the FORMAS Research Council; the project ‘Sustainable outdoor living environments—systematic interdisciplinary studies of health effects and impact on social inequalities’ (D-nr 2019-01916).



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Aboitiz, F., and Montiel, J. F. (2012). From tetrapods to primates: conserved developmental mechanisms in diverging ecological adaptations. Prog. Brain Res. 2012, 3–24. doi: 10.1016B978-0-444-53860-4.00001-5

 Adevi, A., and Grahn, P. (2012). Preferences for landscapes: a matter of cultural determinants or innate reflexes that point to our evolutionary background? Landsc. Res. 37, 27–49. doi: 10.1080/01426397.2011.576884

 Appleton, J. (1975). The experience of landscape. JohnWiley, London.

 Berger, L. R., de Ruiter, D. J., Churchill, S. E., Schmid, P., Carlson, K. J., Dirks, P. H., et al. (2010). Australopithecus sediba: a new species of homo-like australopith from South Africa. Science 328, 195–204. doi: 10.1126/science.1184944

 Björk, J., Albin, M., Grahn, P., Jacobsson, H., Ardö, J., and Wadbro, J. (2008). Recreational values of the natural environment in relation to neighbourhood satisfaction, physical activity, obesity and wellbeing. J. Epidemiol. Community Health 62:e2. doi: 10.1136/jech.2007.062414 

 Boddy, A. M., McGowen, M. R., Sherwood, C. C., Grossman, L. I., Goodman, M., and Wildman, D. E. (2012). Comparative analysis of encephalization in mammals reveals relaxed constraints on anthropoid primate and cetacean brain scaling. J. Evol. Biol. 25, 981–994. doi: 10.1111/j.1420-9101.2012.02491.x 

 Carlén, G., Elfström, J., and Malmros, B. (2009). Upplevelsevärden i ABC-stråket – en studie av gröna och blå värdens attraktivitet. Regionplane- och trafikkontoret. Stockholms läns landsting.

 Carvalho Livia, S., Pessoa Daniel, M. A., Mountford Jessica, K. A., Davies Wayne, I. L., and Hunt David, M. (2017). The Genetic and Evolutionary Drives behind Primate Color Vision. Front. Ecol. Evol., 26 April 2017. Sec. Behavioral and Evolutionary Ecology. doi: 10.3389/fevo.2017.00034

 Chazan, Pessoa Daniel, J. J., Mountford Jessica, K., Davies Wayne, I. L., and Hunt David, M. (2017). The genetic and evolutionary drives behind primate color vision. Front. Ecol. Evol. Sec. Behavioral and Evolutionary Ecology 26. doi: 10.3389/fevo.2017.00034

 Chemero, A. (2009). Radical Embodied Cognitive Science. MIT Press, Cambridge.

 Coqueugniot, H., Hublin, J. J., Veillon, F., Houët, F., and Jacob, T. (2004). Early brain growth in Homo erectus and implications for cognitive ability. Nature 431, 299–302. doi: 10.1038/nature02852 

 Coss, R. G. (2003). “The role of evolved perceptual biases in art and design” in Evolutionary aesthetics. eds. E. Voland and K. Grammer (Berlin, Heidelberg: Springer)

 Crompton, R. H., Sellers, W. I., and Thorpe, S. K. S. (2010). Arboreality, terrestriality and bipedalism. Phil. Trans. R. Soc. B. 365:35. doi: 10.1098/rstb.2010.0035 

 de Jong, K., Albin, M., Skärbäck, E., Grahn, P., and Björk, J. (2012). Perceived green qualities were associated with neighborhood satisfaction, physical activity, and general health: results from a cross-sectional study in suburban and rural Scania, southern Sweden. Health Place 18, 1374–1380. doi: 10.1016/j.healthplace.2012.07.001

 Dunbar, R. (1993). Coevolution of neocortical size, group size and language in humans. Behav. Brain Sci,16. doi: 10.1017/S0140525X00032325

 Egorov, A.I., Mudu, P., Braubach, M., and Martuzzi, M. (Eds) (2016). Urban green spaces and health. A review of evidence. World Health Organization, European Centre for Environment and Health, Bonn, Germany.

 Ellis, E. C., Gauthier, N., Goldewijk, K. K., et al. (2021). People have shaped most of terrestrial nature for at least 12,000 years. Proc. Natl. Acad. Sci. 118:e2023483118. doi: 10.1073/pnas.2023483118 

 Evans, J. S. B. T., and Stanovich, K. E. (2013). Dual-process theories of higher cognition: advancing the debate. Perspectives in Psychological Science 8, 223–241. doi: 10.1177/1745691612460685

 Everett, D. L. (2017). How language began: The story of Humanity’s greatest invention, W.W. Norton.

 Falk, J., and Balling, J. (2010). Evolutionary influence on human landscape preference. Environ. Behav. 42, 479–493. doi: 10.1177/0013916509341244 

 Franzen, J. L., Gingerich, P. D., Habersetzer, J., Hurum, J. H., von Koenigswald, W., and Smith, B. H. (2009). Complete primate skeleton from the middle Eocene of Messel in Germany: morphology and Paleobiology. PLoS One 4:e5723. doi: 10.1371/annotation/18555b51-1fd1-47b6-a362-acaaa24a53da 

 Fuss, J., Spassov, N., Begun, D. R., and Böhme, M. (2017). Potential hominin affinities of Graecopithecus from the late Miocene of Europe. PLoS One 12:e0177127. doi: 10.1371/journal.pone.0177127 

 Gibson, J. (1979). The ecological approach to visual perception. Boston, MA: Houghton Mifflin.

 Grahn, P. (1991). Landscapes in our minds: People’s choice of recreative places in towns. Landscape Research, 16, 11–19. doi: 10.1080/01426399108706326

 Grahn, P., and Stigsdotter, U. K. (2010). The relation between perceived sensory dimensions of urban green space and stress restoration. Landsc. Urban Plan. 94, 264–275. doi: 10.1016/j.landurbplan.2009.10.012

 Grahn, P., Stigsdotter, U., and Berggren-Bärring, A.-M. (2005). “Human issues. Eight experienced qualities in urban open spaces” in Green structure and urban planning. eds. A. C. Werquin, B. Duhem, G. Lindholm, B. Oppermann, S. Pauleit, and S. Tjallingii (Brussels: Springer), 240–248.

 Grahn, P., Tenngart Ivarsson, C., Stigsdotter, U. K., and Bengtsson, I. L. (2010). “Using affordances as a health-promoting tool in a therapeutic garden” in Innovative approaches to researching landscape and health. eds. C. Ward Thompson, S. Bell, and P. Aspinall (London: Taylor & Francis), 116–154.

 Hägerhäll, C. M., Purcell, T., and Taylor, R. (2004). Fractal dimension of landscape silhouette outlines as a predictor of landscape preference. J. Environ. Psychol. 24, 247–255. doi: 10.1016/j.jenvp.2003.12.004

 Hanson, J. W., and Ortman, S. G. (2017). A systematic method for estimating the populations of Greek and Roman settlements. Journal of Roman Archaeology. 30, 301–324. doi: 10.1017/S1047759400074134

 Hartig, T., Mitchell, R., de Vries, S., and Frumkin, H. (2014). Nature and health. Annu. Rev. Public Health 35, 207–228. doi: 10.1146/annurev-publhealth-032013-182443 

 Hartmann, P., and Apaolaza-Ibáñez, V. (2010). Beyond savanna: an evolutionary and environmental psychology approach to behavioral effects of nature scenery in green advertising. J. Environ. Psychol. 30, 119–128. doi: 10.1016/j.jenvp.2009.10.001

 Henry, A. G., Ungar, P. S., Passey, B. H., Sponheimer, M., Rossouw, L., Bamford, M., et al. (2012). The diet of Australopithecus sediba. Nature 487, 90–93. doi: 10.1038/nature11185 

 Hofman, M. A. (2014). Evolution of the human brain: when bigger is better. Front. Neuroanat. 8:15. doi: 10.3389/fnana.2014.00015 

 Hublin, J., Ben-Ncer, A., Bailey, S., et al. (2017). New fossils from Jebel Irhoud, Morocco and the pan-African origin of Homo sapiens. Nature 546, 289–292. doi: 10.1038/nature22336 

 Isbell, L. A. (2006). Snakes as agents of evolutionary change in primate brains. J. Hum. Evol. 51, 1–35. doi: 10.1016/j.jhevol.2005.12.012 

 Kahneman, D. (2011). Thinking, fast and slow. New York: Farrar, Straus and Giroux

 Kaplan, S. (1995). The restorative benefits of nature: toward an integrative framework. J. Environ. Psychol. 15, 169–182. doi: 10.1016/0272-4944(95)90001-2

 Kaplan, S., and Berman, M. (2010). Directed attention as a common resource for executive functioning and self-regulation. Perspectives in Psychological Science 5, 43–57. doi: 10.1177/1745691609356784 

 Kawai, N., and He, H. (2016). Breaking Snake camouflage: humans detect snakes more accurately than other animals under less discernible visual conditions. PLoS One 11:e0164342. doi: 10.1371/journal.pone.0164342 

 Magill, C. R., Ashley, G. M., Domínguez-Rodrigo, M., and Freeman, K. H. (2016). Plant biomarker evidence for early human habitats. Proceedings of the National Academy of Sciences Mar 2016 113, 2874–2879. doi: 10.1073/pnas.1507055113 

 Mandelbrot, B. (1983). The fractal geometry of nature. W. H. Freeman and Company. New York.

 Markevych, I., Schoierer, J., Hartig, T., et al. (2017). Exploring pathways linking greenspace to health: theoretical and methodological guidance. Environ. Res. 158, 301–317. doi: 10.1016/j.envres.2017.06.028 

 Memari, S., Pazhouhanfar, M., and Nourtaghani, A. (2017). Relationship between perceived sensory dimensions and stress restoration in care settings. Urban For. Urban Green. 26, 104–113. doi: 10.1016/j.ufug.2017.06.003

 Moya-Sola, S., Köhler, M., Alba, D. M., Casanovas-Vilar, I., and Galindo, J. (2004). Pierolapithecus catalaunicus, a new middle Miocene great ape from Spain. Science 306, 1339–1344. doi: 10.1126/science.1103094 

 Nissen, H. J. (2003). “Uruk and the formation of the city” in Art of the first cities: The third millennium B.C. from the Mediterranean to the Indus. ed. J. Aruz (New York: Metropolitan Museum of Art), 11–20.

 Orians, G. (1986). “An ecological and evolutionary approach to landscape aesthetics” in Meanings and values in landscape. eds. E. Penning-Rowsell and D. Lowenthal (London: Allen & Unwin), 3–25.

 Ottosson, J. (2001). The importance of nature in coping with a crisis. Landsc. Res. 26, 165–172. doi: 10.1080/01426390120045436 

 Pálsdóttir, A.-M., Stigsdotter, U. K., Persson, D., Thorpert, P., and Grahn, P. (2018). The qualities of natural environments that support the rehabilitation process of individuals with stress-related mental disorder in nature-based rehabilitation. Urban Forestry and Urban Greening. 29, 312–321. doi: 10.1016/j.ufug.2017.11.016

 Pasini, M., Berto, R., Brondino, M., Hall, R., and Ortner, C. (2014). How to measure the restorative quality of environments: The PRS-11. Procedia-Social and Behavioral Sciences. 23, 293–7.

 Regan, B. C., Julliot, C., Simmen, B., Viénot, F., Charles-Dominique, P., and Mollon, J. D. (2001). Fruits, foliage and the evolution of primate colour vision. Philos. Trans. R. Soc. Lond. Ser. B Biol. Sci. 356, 229–283. doi: 10.1098/rstb.2000.0773 

 Richter, D., Grün, R., Joannes-Boyau, R., Steele, T. E., Amani, F., Rué, M., et al. (2017). The age of the hominin fossils from Jebel Irhoud, Morocco, and the origins of the middle stone age. Nature 546, 293–196. doi: 10.1038/nature22335 

 Rolian, C., Lieberman, D. E., and Hallgrímsson, B. (2010). The coevolution of human hands and feet. International journal of organic evolution 64, 1558–1568. doi: 10.1111/j.1558-5646.2009.00944.x

 Ruff, C. B. (2002). Variation in human body size and shape. Annu. Rev. Anthropol. 1121, 211–232. doi: 10.1146/annurev.anthro.31.040402.085407

 Ruff, C. B., Trinkaus, E., and Holliday, T. W. (1997). Body mass and encephalization in Pleistocene homo. Nature 387, 173–176. doi: 10.1038/387173a0 

 Ruso, B., Renninger, L., and Atzwanger, K. (2003). “Human habitat preferences: a generative territory for evolutionary aesthetics research” in Evolutionary aesthetics. eds. E. Voland and K. Grammer (Berlin, Heidelberg: Springer)

 Schlebusch, C. M., Malmström, H., Günther, T., Sjödin, P., Coutinho, A., Edlund, H., et al. (2017). Southern African ancient genomes estimate modern human divergence to 350,000 to 260,000 years ago. Science 358, 652–655. doi: 10.1126/science.aao6266 

 Skamel, U. (2003). “Beauty and sex appeal: sexual selection of aesthetic preferences” in Evolutionary aesthetics. eds. E. Voland and K. Grammer (Berlin, Heidelberg: Springer)

 Snir, A., Nadel, D., Groman-Yaroslavski, I., Melamed, Y., Sternberg, M., et al. (2015). The origin of cultivation and proto-weeds, Long Before Neolithic Farming. PLOS ONE 10:e0131422. doi: 10.1371/journal.pone.0131422 

 Soares, S. C., Lindström, B., Esteves, F., and Öhman, A. (2014). The hidden Snake in the grass: superior detection of snakes in challenging attentional conditions. PLoS One 9:e114724. doi: 10.1371/journal.pone.0114724 

 Sonntag-Öström, E., Stenlund, T., Nordind, M., Lundell, Y., Ahlgren, C., Fjellman-Wiklund, A., et al. (2015). “Nature’s effect on my mind” – patients’ qualitative experiences of a forest-based rehabilitation programme. Urban For. Urban Green. 14, 607–614. doi: 10.1016/j.ufug.2015.06.002

 Stigsdotter, U. K., Corazon, S. S., Sidenius, U., Refshauge, A. D., and Grahn, P. (2017). Forest design for mental health promotion – using perceived sensory dimensions to elicit restorative responses. Landscape Urban Plann. 160, 1–15. doi: 10.1016/j.landurbplan.2016.11.012

 Stoltz, J. (2019). Perceived sensory dimensions: A human-centred approach to environmental planning and design, Sweden, Dep. of Physical Geography, Stockholm university. doi: 10.1007/s10342-016-0974-7

 Stoltz, J., and Grahn, P. (2021). Perceived sensory dimensions: an evidence-based approach to greenspace aesthetics. Urban Forestry and Urban Greening, 59, 126989. doi: 10.1016/j.ufug.2021.126989

 Stoltz, J., Lundell, Y., Skärbäck, E., van den Bosch, M. A., Grahn, P., Nordström, E. M., et al. (2016). Planning for restorative forests: describing stress-reducing qualities of forest stands using available forest stand data. Eur. J. For. Res. 2016, 803–813.

 Stoltz, J., and Schaffer, C. (2018). Salutogenic affordances and sustainability: multiple benefits with edible Forest gardens in urban green spaces. Front. Psychol. 9:2344. doi: 10.3389/fpsyg.2018.02344 

 Tattersall, I., and Schwartz, J. H. (2009). Evolution of the genus homo. Annu. Rev. Earth Planet. Sci. 37, 67–92. doi: 10.1146/annurev.earth.031208.100202 

 Tavaré, S., Marshall, C., Will, O., et al. (2002). Using the fossil record to estimate the age of the last common ancestor of extant primates. Nature 416, 726–729. doi: 10.1038/416726a 

 Ulrich, R. (1986). Human responses to vegetation and landscapes. Landsc. Urban Plan. 13, 29–44. doi: 10.1016/0169-2046(86)90005-8 

 Ulrich, R., Simons, R., Losito, B., Fiorito, E., Miles, M., and Zelson, M. (1991). Stress recovery during exposure to natural and urban environments. J. Environ. Psychol. 11, 201–230. doi: 10.1016/S0272-4944(05)80184-7

 UN, United Nations, Department of Economic and Social Affairs, Population Division (2019). World urbanization prospects: The 2018 revision (ST/ESA/SER.A/420). New York: United Nations.

 Varga, A. L., and Hamburger, K. (2014). Beyond type 1 vs. type 2 processing: the tri-dimensional way. Front Psychol 9:993. doi: 10.3389/fpsyg.2014.00993

 Wang, T. (2012). Evolution of the Cardiovascular Autonomic Nervous System in Vertebrates. Jena, Germany: Urban & Fischer.

 WHO (2021). Non-communicable diseases. Available at: https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases

 Wilson, E. O. (1984). Biophilia. Harvard University Press, Cambridge.

 Wood, B. (1996). Human evolution. BioEssays 18, 945–954. doi: 10.1002/bies.950181204 

 Xu, W., Zhao, J., and Ye, L. (2018). Culture is new nature: comparing the restorative capacity of cultural and natural landscapes. Int. J. Environ. Stud. 19:6311. doi: 10.1080/00207233.2018.1426311

 Zipfel, B., DeSilva, J. M., Kidd, R. S., Carison, K. J., Churchill, S. E., and Berger, L. R. (2011). The foot and ankle of Australopithecus sediba. Science 333, 1417–1420. doi: 10.1126/science.1202703 



Appendix: Possible environmental planning and design heuristics

If the sensory opportunity spectrum (SOS) of an environment is the possible sensory experiences afforded to visitors, this could be analysed in terms of affordances for the eight PSDs. Figure 4 could be seen as describing a simple SOS, with the eight PSDs in consecutive order following the suggested evolutionary timeline. This gradient could be interpreted spatially and taken as a simple guide for environmental planning and design, when aiming for gradual transitions between settings supporting different stages of restoration. However, the PSDs are rarely perceived in isolation. Instead, each PSD can be supported to various degrees, creating different combinations of stronger and weaker qualities (Stoltz and Grahn, 2021). It might thus be relevant for practical purposes to consider which combinations of PSDs to support in an environment. There is usually a tension between opposite qualities in the PSD model (Figure 1) while adjacent qualities often support each other and act synergistically (ibid.). This is the basis for the proposed heuristic that when three adjacent qualities are well-supported in an environment it offers strong aesthetic function and high recreational potential (Stoltz and Grahn, 2021; Figure A1).

If arranging these eight supposedly synergetic PSD combinations (Clusters 1–8, Figure A1) according to the strongest restorative influence of the least restorative quality they contain (following the proposed evolutionary model, Figures 3, 4), we get the more detailed SOS presented in Figure A2. (For the three clusters containing the Social dimension the remaining PSDs, that are not the same between clusters, are considered in the same manner until all clusters are ordered). This might illustrate which PSD combinations that could be used to support different stages of restoration. Local parts of an environment (e.g., a rehabilitation garden or similar care setting, a recreational forest, an urban park, a residential area) could then be designed with these PSD combinations in mind, roughly following the spatial layout and consecutive order suggested in Figure A2. This would theoretically offer support for smooth transitions between different levels of restoration through gradually increasing sensory challenges while ensuring effective and synergetic local combinations of perceived qualities. It could also aid to ensure aesthetic diversity in the larger environment, supporting different and complementary sensory needs. Arguably, environments providing such an overall mix of perceived qualities would have good chances to be rated as attractive habitats by many modern humans.

This synthesis of the proposed evolutionary perspective and the PSD model seems to preserve an overall fit with the suggested evolutionary path (Figure 4). The PSD combination suggested as most restorative (Cluster 1, Figure A2) describes a Serene, Natural, and Sheltered environment that would fit well for the dense forest settings of our early primate ancestors (see “A Natural quality: Evolving as primates in trees”). The following Cluster 2, still Serene and Natural, but now instead of Shelter emphasising a Cohesive quality inviting increased ground level exploration, better describes the more spacious forest habitat of, e.g., A. afarensis or A. sediba (see “A Cohesive quality: Life at the forest floor”). Cluster 3, also Natural, but now in combination with Shelter and Diversity, fit well with the diverse patchwork habitats around forest edges suggested for early Homo (see “A Diverse quality: Foraging in patchwork landscapes”). The following Clusters 4 and 5 (Figure A2) both describe Cohesive, Open settings. The first with an emphasis on Serenity, possibly describing a pristine open savanna with plenty of hunting and foraging opportunities for early H. Sapiens (see “An Open quality: Hunters and gatherers of open plains”). The latter, instead with a pronounced Cultural influence, rather evokes a pastoral setting (see “A Cultural quality: Sedentism and agriculture”). It thus seems that the proposed developmental perspective is largely compatible with the modern interpretation of the PSDs as more abstract affordance classes or design principles, expressed in the PSD model. A synthesis of these two perspectives might hence offer useful guidance in environmental evaluation, planning, and design from a broad perceived qualities perspective.
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Figure A1
 Support for three adjacent qualities in the PSD model has been suggested as a simple heuristic for strong recreational function, from a perceived qualities perspective. This gives eight synergetic combinations of three PSDs each (Clusters 1–8).
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Figure A2
 A sensory opportunity spectrum (SOS) with eight PSD combinations (Cluster 1–8) supporting different stages of restoration, roughly mapped unto four phases of the restorative process suggested by Grahn et al. (2010).
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Social prescribing of nature therapy “green social prescribing” facilitates access to local nature-based activities that improve biopsychosocial wellbeing outcomes, are affordable, accessible, and can be adapted to context. These are becoming increasingly popular and gray literature is emerging, however, peer-reviewed scientific evidence is exiguous. This scoping review aimed to identify and critique peer-reviewed evidence for green social prescribing interventions and develop recommendations for research and clinical practice. Included studies were published in peer-reviewed journals in English on/after 1 January 2000. Participants were community-living adults with mental illness; Intervention was any green social prescribing program; Comparator was not restricted/required; Outcomes were any biopsychosocial measures; and any/all Study Designs were included. Twelve databases were searched on 15 October 2022; these were Academic Search Premier, APA PsycArticles, APA PsycINFO, CINAHL, Cochrane Library, Google Scholar, JSTOR, ProQuest, PubMed, Science Direct, Scopus, and Web of Science. The Mixed Methods Appraisal Tool was used to assess quality. Seven publications describing 6 unique studies (5 UK, 1 Australia) were identified including 3 mixed-methods, 2 qualitative, and 1 RCT. Participants included 334 adults (45% female, aged 35–70 years); sample sizes ranged from 9 to 164. All studies showed improvements in biopsychosocial wellbeing, and participants from most studies (n = 5) reported increased connection to the earth and intention to further access nature. Participant demographics and diagnoses were poorly reported, and intervention activities and assessments varied considerably. However, MMAT scores were good overall suggesting these studies may reliably demonstrate intervention outcomes. We conclude that socially prescribed nature therapy can improve biopsychosocial wellbeing and is a potentially important intervention for mental illness. Recommendations for research and clinical practice are provided.
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Introduction

The global prevalence of mental illness (MI) is estimated at 15–20%, accounting for 7–13% of disability-adjusted life-years (Vigo et al., 2016; Rehm and Shield, 2019). In industrialized countries MI costs approximately 4% of GDP (Organisation for Economic Cooperation and Development [OECD], 2021) and strains health resources (Allen, 2020). In developing countries MI is often untreated due to limited healthcare resources and infrastructure (World Health Organisation [WHO], 2021). To address this global “public health crisis” (Rosenberg, 2012), WHO prioritizes affordable community-based MI interventions that are evidence-based and address the interconnected biopsychosocial factors implicated in MI (World Health Organisation [WHO], 2004, 2021).

Social prescribing (SP) is a model of healthcare provision aligned with the WHO priorities, whereby community-based health and welfare workers refer clients to local evidence-based sources of non-medical support that address biopsychosocial wellbeing (Knapp et al., 2013; Husk et al., 2019). SP can facilitate access to therapeutic and social interventions without the need for formal healthcare services. Linkages are generally made to local existing public, private, volunteer, and faith-based services, thereby making it affordable and scalable even in countries with overwhelmed or non-existent healthcare services (Knapp et al., 2013). Examples of prescriptible programs include Alcoholics Anonymous and Park Run which span 180 and 22 developed and developing countries respectively (Alcoholics Anonymous, 2021; Parkrun Global, 2021).

Nature therapy (NT) is an umbrella term for nature-based activities designed to improve participant health and wellbeing (Shanahan et al., 2019). NT interventions are varied and include, for example, Horticulture Therapy i.e., gardening (Adevi and Mårtensson, 2013); Conservation activities e.g., tree planting (Husk et al., 2016); remote-area Wilderness Therapy including bush-skills (Rutko and Gillespie, 2013), and Forest Therapy which is a mindfulness and relaxation-based NT program (Kotte et al., 2019). Many NT programs do not require trained facilitators or specialist equipment and can be conducted in any biome. This flexibility means NT is affordable, scalable, and easily adapted to community, cultural, and environmental contexts (Burls, 2007).

In recent years there has been an increase in interest and large-scale investment in SP of NT interventions [hereafter “Green Social Prescribing” (GSP)] (Tierney et al., 2020; Lindsay et al., 2022). However, despite considerable gray literature supporting continued implementation, in particular from the UK National Health Service (National Health Service [NHS], 2019), little reliable, peer-reviewed evidence is available about how effective these interventions are for people with MI.

This paper systematically examines peer-reviewed evidence related to the biopsychosocial benefits of GSP for community-living adults with MI in terms of intervention design and research methods in order to optimize future GSP interventions and direct future research. This resource is intended to (1) inform decision-making by providing governments, non-government organizations, and other interested groups with an outline of possible interventions, the potential health outcomes, and the target beneficiaries, and (2) inform research by explicating the most important features that need to be targeted and evaluated.

There is a growing evidence base for the biopsychosocial impacts of SP (for reviews see Chatterjee et al., 2018; Leavell et al., 2019). SP as a referral pathway for MI services in general, and NT in particular, can improve access to therapeutic interventions for people with MI where formal health service are not available, thereby overcoming personal and structural barriers (Zambas and Wright, 2016; Morris et al., 2022). Referrals can come from trusted community members at a grassroots level thereby facilitating access for groups who generally have poorer mental and physical health, and may not have the skills, capacity, or resources to access formal health services; this includes socioeconomically disadvantaged populations (Allen et al., 2014; Husk et al., 2019), individuals with a disability (Lindsay et al., 2022), minority ethnic groups with cultural, religious, and language barriers (Zeh et al., 2014; Gupta, 2021), and a range of other barriers, for example in the case of Australia First Nations peoples who often do not trust formal healthcare services (Zambas and Wright, 2016).

Research has demonstrated that NT experiences can facilitate a plethora of biopsychosocial improvements. For example, NT has demonstrated improvements in physical health including the biological correlates of stress (salivary cortisol, immunoglobulin), cardiac, respiratory, and immune function (Oh et al., 2017), hypertension, obesity, post-surgical recovery, and pain (Chaudhury and Banerjee, 2020). NT also improves psychological wellbeing including improved affect and vitality, and decreased stress, depression, anxiety, and anger (Hartig et al., 1991; Ulrich et al., 1991; Lee et al., 2009; Ryan et al., 2010; Berman et al., 2012; Van den Berg et al., 2016; Kotera et al., 2022). It also improves cognition, including enhanced concentration and restoration of mental function (Kaplan and Kaplan, 1989; Berto, 2005; Berman et al., 2008, 2012).

There also appear to be improvements in psychosocial impacts of NT but this has have received little research attention (Hartig et al., 2014). A meta-analysis of community garden interventions demonstrated moderate improvements in perceived social support, community cohesion, and loneliness (Edwards and Beck, 2002; Spano et al., 2020). Other studies have also demonstrated that green spaces in neighborhoods improve psychosocial wellbeing, for example, perceived neighborhood greenness predicts social cohesion (sense of community, social support) (Sugiyama et al., 2008; De Vries et al., 2013).

Importantly, NT can increase subjective wellbeing over and above the positive effects of physical exercise (Pretty et al., 2007; Nisbet et al., 2009; Gladwell et al., 2013; Araújo et al., 2019; Brymer et al., 2020). This is important as exercise has barriers for individuals with MI that may not be present in NT, including self-consciousness, poor self-efficacy, fatigue, fear of injury, and existing physical injuries/restrictions (Firth et al., 2016). NT interventions can be substantially different to Green Exercise interventions and can overcome many of these issues, for example Forest Therapy can be conducted on wheelchair-accessible paths (Kotte et al., 2019). Some NT interventions do include incidental exercise, for example walking short distances when bird watching but the primary mechanism of therapeutic action is exposure to nature and physical activity is secondary, minimal, and/or optional (Christie and Cole, 2017; Kotte et al., 2019).

Theories explaining the mechanisms by which NT improves wellbeing include Attention Restoration Theory (ART) (Kaplan and Peterson, 1993; Kaplan, 1995), Biophilia (Wilson, 1984), and Stress Reduction Theory (SRT) (Ulrich et al., 1991). ART suggests that some environments are more conducive to restoring mental fatigue resulting from everyday urban lifestyles. The natural world restores cognitive resources and the subsequent ability to focus because attention is held with reduced requirement of effort. A critical review of ART found only partial evidence for the efficacy of ART as an explanatory model as it only demonstrated impacts on executive abilities (Ohly et al., 2016) but not the biopsychosocial benefits of interacting with nature (Hartig and Jahncke, 2017). SRT also considers the impact of metropolitan living and claims that humans have an evolutionary connection with nature and that specific characteristics of nature (complexity, depth, absence of threat) provides restorative benefits (Ulrich et al., 1991). Biophilia notes that humans innately desire connection to life and life-like processes, and exposure to adaptive natural features (e.g., food/water/shelter) is fundamental to biopsychosocial wellbeing (Kellert, 1997). While the SRT and Biophilic frameworks have made a considerable contribution to our understanding of the relationship between human beings and nature, critics suggest they are limited as, for example, they largely overlook the complexity of the relationship between humans and nature, which is inherently multi-dimensional, interactive and multi-sensorial (Joye and Van den Berg, 2011; Brymer et al., 2014; Franco et al., 2017; Araújo et al., 2019).

Despite these potential benefits, peer-reviewed scientific evidence for GSP for MI is sparse. Most extant programs are not formally evaluated or peer-reviewed, with methods and outcomes not published or published in non-scientific documents such as by private consultancy firms or in government reports (i.e., “gray literature”). For example, the UK NHS funds several GSP programs (Rubio et al., 2010; Bragg and Leck, 2017). These include the West Leeds Patient Empowerment Project (The National Health Service [NHS], 2015, 2016) which provided NT interventions such as woodland walks and environmental conservation groups for 5 years (2011–2016) with over 4,000 participants with non-communicable diseases including MI. While the program demonstrated improvements in participant physical and mental health, the evaluation by the private consulting firm Kier Business Services Limited (2016) was not peer-reviewed or published in a scientific journal. This lack of peer review and scientific rigor is unfortunate as this large sample had the potential to provide important evidence for GSP. This lack of good quality peer-reviewed evidence for GSP for adults with MI is unfortunate given gray literature indicating the potential of GSP to be an effective, affordable, and scalable intervention for MI.

Thus, this review is both timely and important; by systematically examining peer-reviewed evidence to identify and critique the characteristics of intervention design and research methods we can improve future GSP research, clinical practice, and participant outcomes in this burgeoning field.


Aim and research question

This review aimed to identify and critique peer-reviewed studies of adults with MI who live in the community (Population) attending GSP programs (Intervention) in order to create recommendations for future research and clinical practice. Included studies assessed any/all aspects of biopsychosocial wellbeing (Outcomes), were not required to include a control group (Comparator) and could comprise any study type (Study Design).

The research questions for this review are: (1) what types of peer-reviewed evidence exists for GSP for adults with MI living in community settings; (2) what is the quality of this evidence; (3) what are the common findings of this evidence; and (4) what are the implications for future research and clinical practice?



Objectives

The objective of this review is to systematically identify, describe, review, and compile peer-reviewed evidence to produce recommendations for research and clinical practice. We use a scoping review methodology which is most appropriate for research, as is the case here, that is limited, complex and heterogenous (Peters et al., 2020).




Methods


Protocol

The protocol for this review was developed according to the Joanna Briggs Institute methodological guidance for the conduct of scoping reviews (Peters et al., 2020) and the PRISMA-ScR extension for scoping reviews checklist (Tricco et al., 2018). It was produced by author TT and reviewed by all authors; the completed checklist is available as Supplementary material.



Eligibility criteria


Inclusion criteria

For inclusion, publications were required to report primary research published in peer-reviewed scientific journals in English from any country published on/after 1 January 2000. Participants were adults (18+ years) of any gender living in the community with MI; the intervention was any GSP; a comparator was not required nor restricted; outcomes included any biopsychosocial measures, and any/all study designs were included. For the purposes of this review MI was defined broadly and included disturbance in cognition, emotional regulation, behavior, psychosocial abilities, or other mental state associated with significant distress or impairment in functioning (World Health Organisation [WHO], 2022). Inclusion criteria are summarized in Table 1.


TABLE 1    Scoping review inclusion and exclusion criteria.
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Exclusion criteria

Publications were excluded if they did not report peer-reviewed primary research. Review papers were excluded as they are “only as good as the data on which [they are] based” (Charrois, 2015, pp. 145) and as our intention was to identify and evaluate this data ourselves review papers could not provide useful or meaningful sources of information. Non-English publications were excluded due to resource limitations preventing translation. Articles published prior to 2,000 were excluded, thus eliminating outdated/incomparable studies where the classification, diagnosis, and treatment of MI was substantially different. Children (under 18) were excluded as MI in children presents and is treated differently (MFMER, 2002). Inpatient populations were excluded as this review focused on community-based interventions. Animal-assisted therapy was excluded as the main therapeutic action is different to that of NT, being theorized to involve perceived attachment to the animal and oxytocin release in response to caregiving and physical contact (Julius et al., 2012). Furthermore, animal-assisted therapy is resource-intense and not widely available (The Australian National University, 2019), and is thus not consistent with the goals of this review which aims to identify potentially scalable and affordable community-based interventions. Research examining the impact of physical activity as the primary therapeutic mechanism for MI are extensively reported elsewhere and are beyond the scope of this review (Rosenbaum et al., 2014; Stubbs et al., 2018). Publications that were explicitly exercise-based were excluded at title and abstract-review stages, whereas those with ambiguity were reviewed at a full-text level. For studies where the primary therapeutic action was still unclear 3 authors TT, MT, and DD’A initially reviewed the full-text and if questionable, studies were assessed by discussion with the whole research team.




Information sources

Twelve electronic databases were searched on 4 February 2021 (updated on 15 October 2022) for primary research; these were Academic Search Premier, APA PsycArticles, APA PsycINFO, CINAHL, Cochrane Library, Google Scholar, JSTOR, ProQuest, PubMed, Science Direct, Scopus, and Web of Science. Reference lists of included studies and related review papers were scanned, and an expert in the field of SP and NT (author JB) was consulted to identify additional studies. Databases were selected to provide comprehensive coverage of source material from health and human sciences.



Search strategy

The search strategy was drafted by author TT in consultation with an expert university librarian, piloted to ensure known studies were included, and reviewed by all authors. Key concepts covered by search terms included SP, MI, NT, GSP, and Blue SP (NT programs that focus on outdoor water environments) (Britton et al., 2018); see Table 2 for the complete search strategy for PubMed.


TABLE 2    Search strategy for PubMed database indicating concept search steps, combinations, and wildcards.

[image: Table 2]

Search terms were developed based on known SP and NT studies and review articles. Search terms regarding blue prescriptions were adapted from a recent blue care review paper (Britton et al., 2020), however, search terms from this review relating to blue exercise activities (e.g., surfing) were excluded. The use of Mesh headings, search terms, wildcards, and limits were adapted to each database. Wildcards ensured all permutations of words were included, and broad search terms captured country-specific vernacular. Concept searches were conducted individually and then combined.



Selection of sources of evidence

All database searches were conducted by author TT with results imported into Endnote X9 (Clarivate, 2013) and duplicates removed. Initial refinement of potential papers according to selection criteria was completed based on title screening, followed by abstract screening of remaining papers (author TT). Full-text review of remaining papers was conducted independently by 3 authors (TT, MT, and DD’A) and disagreement resolved by discussion.



Data charting and items

A data charting tool (data extraction tool specific to scoping reviews) was developed in Microsoft Word (Microsoft, 2022) based on the template by Peters et al. (2017). This tool included the Study Setting, Design, Participant Characteristics, Intervention (and Control), Outcome Measures, and Findings. Piloting of data extraction on 2 papers elucidated the necessity of including an additional data point (i.e., Data Collection). Charting was conducted independently by 2 authors (TT and MT) and inconsistencies resolved with discussion. Study authors were emailed to gain additional required information.



Critical appraisal of evidence

Appraisal was conducted independently by 2 authors (TT and DD’A) using the Mixed Methods Appraisal Tool (MMAT; Hong et al., 2018). A consensus approach was also used to confirm the ratings according to the 5 criteria of the MMAT. A scoring system of 1 (no criteria met) to 5 (all criteria met) was used independently by 2 authors (TT and DD’A) and inconsistencies resolved with discussion.



Synthesis of results

Charted study results were imported into a separate Microsoft Word table (Microsoft, 2022) organized by study. Common findings across studies were identified and color-coded by author (TT) and re-tabulated by result. This synthesized results table was checked against full-text papers to ensure accuracy. Frequencies were calculated.




Results


Study selection

Database searches yielded 588 publications and reference list checking another 3; 98 duplicates were removed leaving 493 unique publications (Figure 1). Next, title screening excluded 428 publications, primarily because studies were exercise-based or not SP. Sixty-five abstracts were screened and 44 excluded for the same reasons. Twenty-one-text publications were reviewed and 14 excluded as they were not MI (n = 7), not SP (n = 5), or were exercise-based (n = 2). Harris et al. (2014) were contacted to confirm participants’ mental health status and referral process. Seven publications were included in this review reporting 6 unique studies; these were Wilson et al. (2010, 2011), Harris et al. (2014), Christie and Cole (2017), Maund et al. (2019), McEwan et al. (2019), and Thomson et al. (2020). One study was described in 2 publications separated into qualitative (Wilson et al., 2010) and quantitative (Wilson et al., 2011) components.
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FIGURE 1
Scoping review study selection PRISMA diagram. Adapted from Page et al. (2021).


Study selection elucidated the relative lack of peer-reviewed research in this area. Given the number of large GSP programs currently being conducted internationally, the lack of rigorous research was stark. This represents a lost opportunity to demonstrate the efficacy of such programs and thus capacity to gain funding and expand such programs. Additionally, current/future programs are not being adapted to improve their efficacy as additional evidence could allow. Contrastingly, evidence of limited efficacy could prevent diversion of funding to other programs; however, under-publication of negative results “Publication Bias” (Ayorinde et al., 2020) could prevent this regardless of sufficient peer-reviewed evidence.



Quality of included studies

Overall, the quality of reported studies was excellent, as assessed on the MMAT; scores are presented in Table 3. All studies had a clear research question and corresponding findings (MMAT screening item) and are thus excluded from Table 3 for brevity.


TABLE 3    Study methods and results summary.
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The overall good quality of included studies was surprising as reporting of methods, in particular intervention information and participant characteristics, was poor (discussed further below). However, the focus of the MMAT is the appropriateness and congruence of the research design and analysis in terms of the research question (i.e., methodological rigor). For example, participant characteristics in Harris et al. (2014) were poorly reported but the research question was clear, data collection and analysis were appropriate to answer the question, and the findings/themes were well supported by quotes from participants.



Summary of included studies

The following section outlines (1) learnings from the findings of GSP studies included in the paper, and (2) learnings from research that examines the process and outcomes of GSP. A summary of the methods and findings of all included studies can be seen in Table 4.


TABLE 4    Mixed methods appraisal tool quality appraisal scores by study design components.
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Findings of included studies

All 6 included studies reported improvements in participant biopsychosocial wellbeing, however, these improvements varied in terms of quality and quantity in each domain. A detailed breakdown of these findings can be seen in Table 5; for brevity, only study-specific results that are not presented in Table 4 are individually referenced in the result synthesis sub-sections below.


TABLE 5    Study results for biopsychosocial domains and environment factors.
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Global quality of life and wellbeing

All 6 studies reported improvements in at least 1 of physical, psychological, and/or social QoL or a wellbeing domain (elaborated below) but only 3 studies assessed global/overall QoL and wellbeing, defined herein as “an individual’s perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns” (WHOQOL Group, 1993). These included 2 quantitative studies that assessed quality of life/wellbeing using a total score on a QoL/wellbeing measure. McEwan et al. (2019) reported significant improvements in overall scores for the Recovering Quality of Life for people with MI questionnaire (ReQoL) (Keetharuth et al., 2018), and Thomson et al. (2020) reported significant improvements in overall wellbeing on the UCL Museum Wellbeing Measure (Thomson and Chatterjee, 2013). Additionally, 1 participant in qualitative study (Harris et al., 2014) noted “it is very important for me to be in the garden for my whole total wellbeing” (p. 9209). McEwan et al. (2019) found greater improvements in QoL were present for those living with MI (versus not living with MI) and for those having spent lower levels of time outside in the year preceding the intervention.



Physical wellbeing

Although this review specifically excludes exercise interventions as they have barriers to participation (Firth et al., 2016), physical wellbeing can and does improve from exposure to nature (Twohig-Bennett and Jones, 2018) and is thus included in this review paper. Three studies reported qualitative improvements in participant perceived physical wellbeing, including sleep quality, vigor, fitness, pain, symptom management, weight loss, and breathing under exertion. Despite participant reports, Wilson et al. (2011) did not find significant quantitative improvements in self-reported physical health as measured by the SF-12v2 Health Survey (Kosinski et al., 2007). Participants did, however, report significantly increased weekly moderate exercise from pre to post-intervention. During qualitative interviews 1 participant stated they now left the house more often and completed more activities suggesting increased incidental exercise (Wilson et al., 2010, 2011). A participant in Maund et al. (2019) stated the incidental exercise during the intervention was enjoyable as it was not formal or mandated.



Psychological wellbeing

Five studies reported improved overall psychological wellbeing, including symptoms of anxiety, depression, and panic. While the quantitative study by Maund et al. (2019) demonstrated a significant improvement in wellbeing, changes reported by Wilson et al. (2011) did not reach significance. All 6 included studies provided evidence of increased positive affect (e.g., happiness), including 2 studies that found significant improvements using quantitative analyses (Maund et al., 2019; McEwan et al., 2019). Maund et al. (2019) also found a significant decrease in negative affect (e.g., anger). In 2 studies (Christie and Cole, 2017; Maund et al., 2019) participants described the interventions as relaxing, a distraction from negativity, and providing a sense of escape, with 1 participant stating it was a “break from reality, a 2-h holiday” (Maund et al., 2019). In these studies participants reported that prior to the intervention they spent most of their time home alone, sometimes in unpleasant conditions (e.g., without electricity), which 1 participant described as a “bleak existence” (Christie and Cole, 2017). In 3 studies participants reported the interventions provided something to look forward to and a reason to get out of bed or leave the house, and that the routine and structure of the program contributed to their psychological wellbeing.

Five studies demonstrated improvements in participant self-esteem and self-confidence, with these largely related to activity-based skill development. Two studies reported improved agency (Christie and Cole, 2017; Thomson et al., 2020), 1 improved self-reliance (Harris et al., 2014), and 3 a better sense of self-identity, with 1 participant describing changes as resulting from overall improvements in perceived self-worth (Thomson et al., 2020). Participants reported satisfaction when they learned, developed, and taught others new skills (e.g., growing crops, constructing bird boxes), with participants using newly developed skills to be productive and complete what they considered meaningful tasks, resulting in a sense of purpose, achievement, and pride (Wilson et al., 2010; Harris et al., 2014; Christie and Cole, 2017; Thomson et al., 2020).



Social wellbeing and capital

The majority of studies (n = 5) reported that prior to the intervention participants were experiencing extreme social isolation. Participation facilitated social connection (n = 5), development of mutually supportive relationships (n = 4), and feelings of community, meaning, and belonging (Harris et al., 2014; Christie and Cole, 2017). Participants in most studies (n = 4) were required to cooperate on tasks and reported these shared experiences and goals “facilitated quick bonding” (Wilson et al., 2010); participants “looked forward to seeing each other” (Christie and Cole, 2017) and they assisted in creating “meaningful and lasting relationships” (Maund et al., 2019).

Participants in 4 studies reported it was beneficial to engage with others with a shared experience of MI (Harris et al., 2014; Christie and Cole, 2017; Maund et al., 2019; Thomson et al., 2020). For example, 1 participant stated “I think a lot of us probably feel like we don’t really fit in, I think here we just understand each other” (Maund et al., 2019) and another said “it was very important to relate to people, that we had a common ground factor, and that was our mental health experiences… I would never be able to have the same chats and the same connection and the same understanding and empathy” (Thomson et al., 2020).

Participants in 3 studies also reported the intervention helped them to develop social skills and confidence (e.g., communication skills). One study (Wilson et al., 2010) conducted follow-up assessment and reported some participants had commenced other support programs, volunteering work, and higher education. Similarly, participants in the study by Harris et al. (2014) reported that experiences in the community garden had helped develop friendships outside the garden due to shared interests in farming.



Connection to nature

Participants in 5 studies reported experiencing a profound connection to nature and the earth, saying things like “it’s something bigger than myself to be connected to” (Maund et al., 2019). In 2 studies participants’ developed new interest and confidence in accessing nature (Wilson et al., 2010; Maund et al., 2019), with 1 participant explaining that the intervention had “opened their eyes to nature and what was available on their doorstep” (Wilson et al., 2010). McEwan et al. (2019) considered 2 separate but related models in explaining these connections; the Nature Relatedness model (NR) (Nisbet et al., 2009) which describes “one’s appreciation for and understanding of our interconnectedness with all other living things on the earth” (p.718). Nature Connectedness (NC) which refers to an emotional, cognitive, and experiential connection with the natural environment (Mayer and Frantz, 2004). Increased noticing of nature in McEwan et al. (2019) significantly increased both NR and NC.

In 2 studies showing improved psychological wellbeing, participants attributed decreased anxiety to the natural environment which they described as peaceful, relaxing, tranquil, and calm (Christie and Cole, 2017; Maund et al., 2019). They also reported the natural beauty and fascination with fauna and flora offered a distraction from their problems. For example, participants in Maund et al. (2019) said “when you come here you are so engrossed in the animals and birds, all your troubles, they just disappear” (p. 9) and “I think walking in the wildflower garden was fabulous for me. All the beautiful variety of plants and flowers, lots of different colors” (p. 9). Clinicians in this study also reported that participants being distracted by natural stimuli that engaged all 5 senses was beneficial (Maund et al., 2019).

These findings in combination may have implications for the long-term impact of NT interventions for MI. By improving participant confidence in accessing natural environments and assisting them to find new connections to nature and earth, and supporting the appreciation of nature, interventions may become self-sustaining with participants continuing to access natural environments after the intervention and therefore having ongoing benefits. This finding was hinted at in 1 study where a participant stated “I wouldn’t have come somewhere like this by myself… but now I have been because you all [study staff] supported me I think I would feel better about coming here again. Maybe not by myself but with a friend” (Maund et al., 2019). Even in the absence of continued NT, elements of Behavioural Activation (BA) and social connection associated with NT interventions may be sustained after the intervention. In support of this, Wilson et al. (2010) provided evidence of increase BA with participants leaving the house more often, completing more activities, and some commencing volunteering and education at follow-up. Improved social relationships was a consistent theme across studies, with 1 participant noting a clear link between natural environment and social isolation (Christie and Cole, 2017) which is consistent with our evolved innate desire for group inclusion and social interaction (Buss, 2019).

Social BA may be linked to participants experiencing social interaction in natural environments, creating feelings of familiarity and safety due to the calming effect of nature, as proposed by ART (Kaplan, 1995). It may also reduce social isolation through non-confrontational nature-based social activities, or simply because humans evolved to interact and gather resources in groups and as such spending time with other people in nature might be an activity that is hardwired (Buss, 2019).





Research methods and design of included studies


Setting

Of 6 unique studies, 5 were conducted in the UK and 1 in Queensland, Australia. Settings varied widely including a community garden (Australia), 2 woodland settings (homestead and outdoor), an inland wetland, museum, and metropolitan city. The studies included in this review lacked detailed information about the environmental features across the studies such as types of fauna and flora, still or running water, air quality, and weather. However, the setting of Harris et al. (2014) did facilitate growing culturally important vegetables (cassava, maize) which contributed to the apparent psychosocial impacts of the intervention, giving participants links to their country of origin, and allowing them to share their produce with others.



Design

Study designs included 2 qualitative (Harris et al., 2014; Christie and Cole, 2017): 3 mixed methods (Maund et al., 2019; Thomson et al., 2020) plus (Wilson et al., 2010, Wilson et al., 2011); and one RCT (McEwan et al., 2019). In general data were collected either during the intervention or immediately post-intervention, with only (McEwan et al., 2019) collecting any follow-up data. For the qualitative studies (Harris et al., 2014; Christie and Cole, 2017) data collection occurred during the intervention. Wilson et al. (2010, 2011), Maund et al. (2019) and Thomson et al. (2020) all conducted quasi-experiments with quantitative follow-up data collected immediately post-intervention, and qualitative straight after this; Thomson et al. (2020) attempted follow-up but only interviewed 1 participant at 3 and 6 months, and did not report this data. McEwan et al. (2019) conducted an RCT with quantitative data collection immediately pre-intervention, 7 days and 1 month follow-up.



Participants

Across the studies, data on participant characteristics was limited which has direct implications for research. A total of 334 participants were included across the 6 studies (accounting for overlap and dropouts), with samples ranging from 9 to 77 in face-to-face, and 164 in the Smartphone App (McEwan et al., 2019) intervention. Gender balance across studies varied considerably from 26% female (Wilson et al., 2011) to 86% female (Christie and Cole, 2017), although on average about 50% of participants were female across studies. Six papers did not provide full/any age data (participant mean age in Maund et al. (2019) was estimated based on age bracket data provided), and Christie and Cole (2017) had a large age range (35–67 years). Treatment response such as ethnicity or socio-economic status were poorly/not reported.



Recruitment

Reporting of recruitment strategies, referring services, and referral type was poor across studies. General information such as “Local Charities” or “Mental Health Workers” was often provided, except for Wilson et al. (2010) where referring services were specified but not described. Across studies, missing information included the size and scope of services and occupation of referrers (e.g., social workers versus faith-based community leaders), which has implications for participant characteristics such as severity of MI, multi-morbidity, and/or dual diagnosis.



Interventions

There was large variability in the format of interventions, including the time over which the intervention was conducted. The evaluation of GSP interventions that are conducted for as little as 1 week (McEwan et al., 2019) to over 1 year (Christie and Cole, 2017) has implications for practice and research. Face-to-face interventions usually ran from 6 to 12 weeks (n = 3) and were conducted in groups of approximately nine participants (n = 3), but the largest had over 45 participants (Harris et al., 2014). There was some overlap in activities across interventions; 4 interventions included horticulture such as gardening and weeding, 2 interventions included construction activities including small objects (e.g., bird boxes) and larger items (e.g., dry stone walls around garden beds), 3 included art and decorating activities, and 2 interventions included museum visits. Activities unique to specific interventions included canoeing (Maund et al., 2019) and the broad range of activities in Wilson et al. (2010) such as bush craft (e.g., orienteering, shelter building, campfire cooking).

Although there was variability in intervention types many shared hypothesized therapeutic mechanisms similar to those framed by nature connection theories. For example, therapeutic mechanisms in horticulture include completing meaningful and enjoyable tasks, community connection, social connection though shared experiences, and local environment connection (Relf, 1999; Shinew et al., 2004; Husk et al., 2016). These mechanisms of action were evident across all included studies (i.e., 5 included meaningful tasks, 5 included social connection, and 5 increased connection to nature).

In addition to variability in format and tasks, a potential confounder across studies was physical activity which evidence suggests can mediate the impact of NT on MI (Bélanger et al., 2019). However, in all studies the primary activity was exposure to nature and exercise was incidental. For example, in Maund et al. (2019) participants completed activities such as bird watching over an 800 m walk in 2 h; this speed is 8% of average adult walking pace and well below the required “brisk” pace (for any age group) where physical and mental health status are likely to improve (Ainsworth et al., 2011). Similarly, in Christie and Cole (2017), despite being referred to as an “exercise intervention” by the authors, participants could choose to complete non-exercise activities, and all of their included activities (e.g., gardening) were classified as nature-based rather than exercise-based in all other included studies. Additionally, in McEwan et al. (2019) the smartphone intervention did not affect participant physical activity and significantly improved wellbeing. Furthermore, participants frequently reported improved wellbeing from relaxing during non-exercise activities (i.e., viewing fauna and flora improved their mood).



Evaluations

These findings are associated with research and describes the quality of evaluations being undertaken in the included studies.


Qualitative evaluations

Trustworthiness of qualitative research indicates the meaningfulness and usefulness of results, also conceived of as the validity and relevance of results (Mays and Pope, 2000). The quality of evaluations was assessed according to the procedure of Nowell et al. (2017) as it is widely used and accepted as an appropriate assessment of quality (Stenfors et al., 2020). Quality was assessed based on the credibility, dependability, transferability, and confirmability of the research (Nowell et al., 2017). Trustworthiness of analysis was only explicitly considered by Christie and Cole (2017) who addressed the credibility of their findings by specifying that all authors independently generated codes/themes and analyzed data. Harris et al. (2014) did not explicitly mention trustworthiness but credibility was partially addressed as initial codes/themes were generated by one researcher which data was re-analyzed by a second. No other studies reported procedures that compared “triangulated” theme generation or analysis (Nowell et al., 2017).

Dependability i.e., replicability (Nowell et al., 2017), was limited across studies which all used inductive analyses but poorly reported any further details. Good quality qualitative research should provide detailed information about the research team, study design, data analysis, and findings (Tong et al., 2007) and this reporting was varied. For example, while the theoretical framework was well reported, interview settings and data collection methods (including questions and prompts) varied across studies, thereby limiting replicability and critique of study methods (Tong et al., 2007).

Transferability of findings to other populations/settings (Nowell et al., 2017) was limited by poor reporting of participant characteristics, sample sizes and consideration of data saturation (no new emerging themes) (Marshall et al., 2013).

Confirmability (neutrality of findings) across studies was difficult to assess as interviewer characteristics (gender, occupation, training, etc.) were not reported; this limits assessment of bias from researcher’s perspective such a background and so on (Tong et al., 2007; Nowell et al., 2017). Nonetheless, studies provided clear findings and sufficient participant quotes to provide context, which are central in determining study quality (Hong et al., 2018). This suggests that that despite limited reporting it is reasonable to assume the findings are at least somewhat trustworthy, and that future research should investigate these themes further.



Quantitative evaluations

Two studies (Maund et al., 2019; Thomson et al., 2020) used the Positive and Negative Affect Scale (PANAS; Watson et al., 1988) and 2 used the Warwick Edinburgh Mental Wellbeing Scale (WEMWBS; Stewart-Brown and Janmohamed, 2008); no other questionnaires overlapped across studies (McEwan et al. (2019) used the ReQoL and Thomson et al. (2020) the UCL Museum Wellbeing Measure). The lack of a standard set of instruments makes it difficult to compare findings across studies and assess the statistical or clinical significance of findings. Small sample sizes and lack of statistical power was a limitation for quantitative studies (Maund et al., 2019; Thomson et al., 2020). Where the sample size of future studies allows, validated and widely used quantitative measures should be utilized.





Discussion

This review aimed to identify and critique peer-reviewed evidence for GSP for MI and produce recommendations for research and clinical practice. Results indicated a lack of peer-reviewed evidence in the area and generally poor reporting of research methods and outcomes in existing literature. However, included studies suggested that GSP may improve biopsychosocial wellbeing and connection to nature.

Study designs included 1 RCT with random assignment and independent variable manipulation with all others quasi-experiences and/or qualitative studies. Quantitative components of these studies were all immediately post-intervention and provided evidence for significant improvements in wellbeing. Whilst traditional thinking would suggest that the limited number of “Gold Standard” RCTs may make reliable evaluation of study outcomes difficult, it is not necessarily a problem. Evidence suggests that RCTs can be subject to design flaws, for example incorrect follow-up periods (Paraskevas et al., 2019) which is relevant here given the lack of follow-up in all but 1 study (McEwan et al., 2019) and lack of an established standard follow-up period in this area of research (Oh et al., 2017; Spano et al., 2020). Similarly, RCTs are not always representative of reality (Paraskevas et al., 2019) which may be true here as limited extant evidence in the area could impact content and construct validity, in which case the contribution of the qualitative studies may be more valuable in guiding future programs and research (Jiménez-Buedo and Russo, 2021). Additionally, given the nature of the interventions utilized, traditional RCT research design might prove difficult. For example, Christie and Cole (2017) examined participants that had attended a country homestead for over a year. A 1-year control group is not feasible due to ethical issues in delayed intervention for a waitlist control, limited resources, and lack of established “treatment as usual” for an active control in this emerging area of research. Additionally, the frequent use of retrospective evaluation design negates the opportunity for RCTs and limits opportunity for quantitative analysis. However, the qualitative studies provided rich data into the mechanisms of action and potential areas of improvement.

Qualitative evaluation methods were assessed using the widely accepted credibility, dependability, transferability, and confirmability framework (Sparkes and Smith, 2009; Nowell et al., 2017); in general, these aspects of the qualitative studies were poorly reported. Quantitative evaluations were limited by small sample sizes and a lack of standard set of instruments. However, assessment using the MMAT indicated that the studies were of overall good quality. For each study the research question was clear, data collection and analysis were appropriate to answer the question, and the findings/themes were well supported by quotes from participants. This suggests that despite limited reporting it is reasonable to assume the findings are at least somewhat trustworthy, and that future research should investigate these themes further.

Recruitment and referral strategies were also poorly reported, which has implications for practice and research. SP varies from signposting to link workers providing wraparound care (Kimberlee, 2015) but without this information reported it is impossible to know which referral pathways are effective for which groups of participants, and thus specific recommendations for future research and clinical practice are limited.

All studies reported improvements in psychological wellbeing including, mood, self-confidence, and self-worth, with participants indicating that a sense of escape and skill development were important in these improvements. Participants in most studies also reported reduced loneliness and social isolation, improved sense of community, meaning, and belonging. A recent study by Dobson et al. (2020) of an allotment gardening intervention in the UK duplicated these findings whereby participants shared food, knowledge and skills, and reported high social cohesion and a sense of community. This finding is also supported by a recent meta-analysis where horticulture interventions significantly improved psychosocial wellbeing (Spano et al., 2020), and more broadly, a review that found that even in urban settings NT interventions can improve social connectedness (Leavell et al., 2019).

Participants also reported improved social skills and confidence which appears to be in part due to a shared experience of MI that made participants feel more comfortable and confident interacting in groups, as though they were part of a safe “in-group,” for example saying they “just understand each other” (Maund et al., 2019) and “had a common ground factor” (Thomson et al., 2020). These findings are important for MI recovery as opportunities to socialize comfortably as part of the in-group and develop social skills may influence short and long-term outcomes (Hendryx et al., 2009). However, MI diagnoses were very poorly reported across studies allowing limited capacity to assess the relative impact of MI diagnosis in group cohesion. Similarly, poor reporting of demographics was a problem as it limited the ability to assess what in-groups may have formed within interventions, and identify how these could have affected outcomes, for example social isolation tends to increase with age (Fakoya et al., 2020), so the benefits of social interaction may have been more pronounced in older adults.

Despite apparent improvements in biopsychosocial wellbeing across studies, the generalizability of findings is limited due to extensive under-reporting. In particular limited reporting of MI diagnosis was common and is problematic as this can vastly affect the efficacy of interventions (Barlow, 2021) and it is impossible to ascertain the range and severity of MI within and between study samples. For example, McEwan et al. (2019) found greater improvements in QoL for participants with MI versus those without but could not offer any further insights into what works for whom. However, the nature of the populations and referring services of included studies somewhat explains this; for example, community-based welfare workers may identify participants who require intervention but do not have the skills to conduct a formal assessment and diagnosis. Or in the case of the Harris et al. (2014), migrant status was used to infer experiences of trauma and post-traumatic stress disorder but formal assessment of MI was not conducted due to potential to be distressing or (re)traumatizing (Blackmore et al., 2020). Finally, other participant characteristics that may impact treatment response such as ethnicity or socio-economic status were poorly/not reported. This is important as marginalized or disadvantaged groups have lower access to MI treatment, and these groups may have benefited more than others due to variable and somewhat limited existing treatments (Villatoro et al., 2018).

This review found that GSP increased perceived connection to nature which extant evidence indicates correlates strongly with mental wellbeing (Capaldi et al., 2014). Participants across studies delighted in seeing and interacting with fauna and flora which is consistent with the Affordances Framework of Brymer et al. (2020) where the experience of nature is related to existing and potential interactions rather than passive observation (Brymer et al., 2014, 2020). However, participants also reported that mindful emersion was also healing and restorative (Christie and Cole, 2017; Maund et al., 2019) which is consistent with ART (Kaplan, 1995) in which relaxed attention to natural objects (“soft fascination”) results in cognitive restoration as it allows unconscious processing that facilitates psychological healing and reduces cognitive overload (Daniel, 2014). This finding is unsurprising given the enormous body of evidence for the benefits of mindfulness, and its central role in other types of NT, for example Forest Therapy (Kotte et al., 2019). However, these theories are not mutually exclusive as mindful awareness can include all 5 senses i.e., touching, and therefore interacting with, natural objects. Future research could examine the benefits of both passive and active immersion in nature, and the efficacy for different groups of people, e.g., physical capacity for interaction. Similarly, clinical practice would benefit from considering the capacity and needs of clients when choosing more passive or active interventions for referral.

Study settings varying widely and were poorly reported, nonetheless results indicated that GSPs can be successful in a variety of environments. Variability between biomes does impact the feasibility of outdoor interventions, however, and future research could benefit from detailed reporting of intervention environment including inclement weather conditions (Goldman et al., 2020). ART and SRT suggest that beneficial environments should be restorative or unthreatening (Ulrich et al., 1991; Kaplan, 1995), however, other evidence indicates NT can have benefits regardless of biome (Burls, 2007). Therefore, future research needs to examine how the environment mediates the benefits of GSP interventions (for example is a thunderstorm intimidating or exhilarating). The wide variety of settings is consistent with the findings of Hartig et al. (2014) who state that there is no consistent definition of “nature” or “natural environments” in the research and thus NT interventions include anything from remote jungle to pot plants in urban apartments. There are also issues regarding classification of locations, for example even “allotment gardens and urban parks comprise natural features, appear natural, and provide opportunities to engage with and follow natural processes, but they are typically designed, constructed, regulated, and maintained” (Hartig et al., 2014, p.208).

Likewise, variability in type of NT intervention and therapeutic mechanisms (e.g., gardening vs. bird watching) may impact generalizability (Sempik et al., 2003), but given the reported benefits of NT across interventions it is likely exposure to, and engagement with, nature in general rather than specific activities improves wellbeing. The variability and flexibility of GSP activities, including adaptability to local population and biome is a major strength of this area as it can provide appropriate and effective interventions for a wider range of people. For example, the intervention setting of Harris et al. (2014) allowed for growing culturally important vegetables and illustrates the value of GSP in facilitating access and optimizing interventions for local community members, in this case culturally and linguistically diverse minorities (Harris et al., 2014). Similarly, even within local areas biomes can vary considerably as, for example, even small changes in elevation can impact the fauna and flora. This provides further opportunities for GSP to be matched to participant needs, e.g., not referring a client with hydrophobia to a coastal intervention when an inland one is also available.

Results demonstrated improvements in quantitative and qualitative measures of physical activity and increased incidental exercise. Whilst this review aimed to assess studies where exposure to nature and not physical activity were the primary therapeutic mechanisms, studies did include some exercise to differing extents which evidence suggests can mediate the impact of NT on MI (Bélanger et al., 2019). For example, activities in Wilson et al. (2010) ranged in physicality from minimal (e.g., wreath making) to more physically demanding (e.g., building shelters out of branches). However, exposure to nature has impacts in its own right which are above and beyond the benefits of exercise (Pretty et al., 2007; Nisbet et al., 2009; Gladwell et al., 2013; Araújo et al., 2019; Brymer et al., 2020), and as such assessment of the relative impacts of exercise versus nature-exposure in these studies is important. While even small amounts of incidental exercise can improve wellbeing (Rosenbaum et al., 2014; Stubbs et al., 2018) individuals with MI are more likely to have physical illness that may prevent any exercise (Firth et al., 2019) knowing what nature-exposure interventions work without an exercise component is important. Within this review it is impossible to assess the extent of exercise in most included studies as the proportion of participants and or/time spent across these activities is unreported. Furthermore, even if this activity was reported it would be impossible to make a meaningful comparison across studies e.g., building bird feeders (Christie and Cole, 2017) versus bird watching (Maund et al., 2019). The heterogenous nature of NT and difficulty separating the impact of physical activity mean this generalizability and comparability will always be a limitation, however, detailed reporting in future research could somewhat address this problem. Additionally, careful consideration of the quantity and quality of incidental exercise is important for clinical practice, given the barriers to participation that this could present (Firth et al., 2016).

These findings suggest GSP can act as an effective form of diversional therapy for people with MI, providing opportunities for escape, leisure and socialization for participants, and reducing the impacts of loneliness and other social determinants of health. As there is some evidence that GSP may provide additional benefit where activities incorporate skill development and mastery, provide a routine, and facilitate social engagement, it would be of value for future research to evaluate the benefits of longer-term NT interventions with regular, ongoing sessions that incorporate these elements.


Limitations

A limitation of this review is indicative of this area of the research in general in that many NT interventions have a physical activity component; this limits ability to identify the therapeutic impact of nature exposure alone and excludes potentially informative studies from this review. For example, a recent quantitative prospective study by Smyth et al. (2022) involved a SP “Green Gym” intervention with 892 participants with MI and/or long-term conditions, and showed significant improvements in participant wellbeing, with greater improvements for participants with poorer baseline wellbeing. This study used the WEMWBS (Stewart-Brown and Janmohamed, 2008) which is used in 2 included studies (Wilson et al., 2011; Maund et al., 2019), and included an appropriately long 13-month follow-up. Despite being a rigorous study in a peer-reviewed journal it does not meet the inclusion criteria for this review due to its primary focus on physical activity. However, this intervention included many activities that overlap with those in this review, e.g., gardening, weeding, and learning about local species (Smyth et al., 2022). It is also similar to that of Christie and Cole (2017) in which all activities are opt-in and range from learning about local species (very low physical activity requirements) to tree planting (high physical activity requirements). Smyth et al. (2022) and many papers in this review included incidental exercise, however, a greater focus on physical activity meant it did not strictly fit the inclusion criteria. Similarly Lindsay et al. (2022) conducted a novel SP fishing intervention in order to identify barriers to participation in GSP for people with long-term conditions. However, participant diagnoses were not collected or reported which precluded its inclusion in this review and also the conclusions that can be drawn about the efficacy of this novel GSP interventions for MI. This is both a limitation of this review and area of research.

An additional limitation of this review is that it only considered English-language literature; this may be a problem due to the emergence of types of NT particularly Forest Therapy in non-English-speaking countries such as Japan, China, and Korea. However, evidence suggests that excluding non-English studies generally does not impact the outcomes of reviews (Jüni et al., 2002).




Recommendations

This review aimed to identify and critique extant GSP interventions in order to make recommendations for future research and clinical practice. These are as follows:


Design and assessment

Stronger research designs including RCTs, improve reporting of qualitative assessments, and implement follow-up assessments. Clinicians should assess participant wellbeing pre- and post-intervention and consider publication to improve the evidence base.



Recruitment

Reporting of referral pathways in detail and examine possible mediation effects. Clinicians should adapt the type and intensity of referral to individual client needs.



Participant characteristics

Reporting of detailed demographic information and consider stratifying groups to explore demographics as mediators of effects. Clinicians should consider cohort demographics when referring to GSP programs to increase group cohesion.



Setting

Reporting of environmental conditions in detail so a meaningful evidence base can be developed. Clinicians should consider local biome variability and match this to client needs.



Intervention characteristics

Incorporation of skill development/sharing into GSP interventions. Clinicians should match this aspect of interventions to participant capacity and interests. Additionally, researchers should examine the benefits of both passive and active immersion in nature in particular mindfulness versus active engagement. Clinicians should consider client capacity when choosing GSP programs.



Physical activity

Careful planning and reporting of the quality and quantity of physical activity within GSP interventions. Clinicians should consider physical activity capacity when referring clients.




Conclusion

The primary finding of this review was that chronic under-reporting limits capacity to inform research and practice. In particular, intervention setting, participant characteristics, and recruitment strategies were poorly described, and without clarity on the “where, who, and how” it is difficult for these findings to be used to develop meaningful research and clinical practice recommendations. However, this review demonstrates that GSP can improve biopsychosocial wellbeing across a large variety of locations and intervention types. We conclude that future research in this growing area is worthwhile, but that detailed reporting of research methods is essential in order to develop a solid evidence base that can move the area forward. In terms of clinical practice, we conclude that GSP can improve biopsychosocial wellbeing in adults with MI, but unfortunately evidence is unclear on what works best for different groups. However, given the large variety in intervention types and activity levels we suggest that clinicians consider the needs and ability of the client before deciding which intervention to prescribe.
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Growing research has found that exposing patients to forest landscapes through technology improves their health. However, studies on the effects of nature therapy sessions on particularly vulnerable groups that require frequent regular treatment such as patients of chronic kidney disease (CKD) is lacking. This study aims to understand the effects of watching panoramic videos of forest walks through virtual reality (VR) headsets on patients. We also examine the effects of the frequency of virtual exposure to forests on the physiological and psychological parameters of patients undergoing dialysis. Twenty-four dialysis patients with a mean age of 65.11 year underwent a virtual nature intervention over the course of 3 weeks. The intervention consists of 3 numbers of 6-min 360-degree nature videos delivered using VR headsets. We measured heart rate variability (HRV) and heart rate (HR) using continuous electrocardiographic (ECG) monitoring and assessed their emotional states using a questionnaire survey and in-depth interviews. The results showed that the initial 6 min of watching of the panoramic videos through VR headsets resulted in significantly reduced HR and sympathetic nerve activity and increased positive emotional responses. However, repeated VR exposure did not further improve the physiological health of the respondents. Considering these results, the use of VR headsets to watch 6-min nature videos indoors can be used to enhance the positive psychological responses among dialysis and bed-ridden patients. As this study is preliminary, future random controlled trials are needed to compare and determine the best dose, content, and delivery methods of such an intervention.
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Introduction

Chronic kidney disease (CKD) is one of the top global public health concerns affecting about 50 million people (1). Studies have revealed that the global all-age mortality rate from CKD increased by 41.5% (35.2–46.5) between 1990 and 2017 (2), making CKD a global challenge. United States Center for Disease Control and Prevention estimates that more than 15% of US adults have CKD (3, 4). The United States Renal Data System (5) revealed that Taiwan has the highest incidence of end-stage renal disease (ESRD) in Asia, and the dialysis rate in Taiwan has become the highest in the world. The number of hemodialysis patients in Taiwan reached 92,524 in 2019. Taiwan’s Health Insurance Administration made NTD51.78 billion in insurance payouts in 2019. Hemodialysis treatment has become a major medical expenditure for the Taiwan Health Insurance Administration. However, besides disease prevalence, discussions related to the psychological wellbeing and effective mental health interventions for this group is scarce (6).

Patients with CKD are among the most vulnerable for psychological distress and depression (6). The pain and mental load that patients receiving dialysis undergo has been well recognized in the literature (7). Patients under hemodialysis usually suffer from various mental problems (8). Anxiety and depression are just two of the problems commonly observed in such patients (9). A longitudinal study following 159 patients for the outcome of depression and anxiety reported that 36.6% had developed depressive symptoms while 31.8% experienced persistent anxiety (10). Anxiety has been found also to lead to a 26% increase in risk of coronary heart disease (11). Batelaan et al. (12) emphasized that anxiety is a key factor in causing cardiovascular disease (CVD), and CVD has also been proven to be the main cause of mortality with kidney disease (13, 14). The prevalence of anxiety in dialysis patients is 43%, which can seriously affect their quality of life (15, 16).

Psychological intervention such as exposure to nature can help relieve chronic patients of anxiety and other negative emotions (17). The theoretical underpinnings for this are the attention restoration theory (ART) and the stress recovery theory (SRT). The ART suggests that mental fatigue can be relieved by exposure to nature (18). Ulrich et al. (19) highlighted that the restorative influence of exposing participants to nature allowed them to experience a positive shift in their emotional states. Such a theoretical framework has been empirically tested in not only the general public but also clinical populations such as cancer patients (20). The restorative effect of exposure to nature on cardiovascular and mental health has been highlighted by related studies (21–23). This beneficial influence could alleviate stress as indicated by increased heart rate variability (HRV) and other physiological measures (24). Contact with natural elements such as green plants indoors could improve the physical functions of people with mental health problems (25). Indoor horticulture has also proven to significantly improve older adults’ quality of life, anxiety, depression, social relations, physical ability, and cognitive ability (26, 27). Higher levels of physical activity were linked to both duration and frequency of green-space visits (28). Spending 120 min a week in nature was considered to have positive effect on health (29), and visiting nature more than once a week was positively associated with general wellbeing (30). Liao et al. (31) also indicated that regular garden visits had positive effects on mood, social interactions, depression, and agitation in people with dementia because of the multisensory, gentle stimuli of the natural environment. In conclusion, psychological intervention such as contact with nature and green plants indoors could help patients experience a positive shift in their emotional state and thus protect their cardiovascular system. Despite the benefits of nature visits (32–35) for hemodialysis patients who receive treatment indoors, a physical visit to outdoor natural area may not be convenient.

The effects of actual nature could be replaced with simulated nature indoors (36). There is growing research interested in virtual reality (VR), which could provide an alternative to actual natural immersion by generating a simulated environment. Most studies highlighted the beneficial effect of technological nature on the promotion of mental health and creativity (37–42). Huang et al. (43) suggested that forest VR experiences were important for the restoration of physiological wellbeing. Mattila et al. (44) found that participants expressed that the VR environment was generally perceived to be as restorative as the physical forest environments and more fascinating and coherent. In summary, VR experience could affect attitude and behavior intention (45–47), improve anxiety and related disorders (48), and be considered a complementary tool for physical training in patients with CVDs (49). As a result, the potential of enhancing physiological and psychological health by virtual nature exposure may become a flexible and easy-to-implement intervention method for vulnerable clinical populations such as patients requiring hemodialysis.

Among the studies that discussed the psycho-physiological effects of nature by using VR devices (41, 50), the target populations were restricted to students (51, 52), the elderly (41), and mental health patients (31). None of these studies focused on a vulnerable population due to a preexisting physical health condition that requires regular and frequent treatment. In addition, most of these studies were conducted under laboratory conditions (41, 43, 51, 52). Therefore, the ecological validity of the results and the effects of nature intervention in naturalistic environments for patients during treatment is unclear. These knowledge gaps stand as obstacles to the development of low-cost and accessible nature-based intervention programs for such patients. With the development of technology in this field, 360-degree videos with VR headsets offer great potential in providing vivid nature experience for hemodialysis patients who are suffering from anxiety in the dialysis room. In the current study, we aimed to identify changes in physiological health outcome from dialysis patients undergoing dialysis before, during, and after the immersive experience of a natural environment thrice over a period of 3 weeks, and we also investigated the psychological response after watching 360-degree nature videos for 3 weeks. As result, we first hypothesized that there will be significant change in the mental health outcome after watching 360-degree nature videos with VR headsets. Second, we hypothesized that the frequency of watching videos with VR headsets might affect the physiological and psychological response of hemodialysis patients.



Materials and methods

To assess the effect of watching 360-degree nature videos on physiological and psychological parameters of dialysis patients, a clinical trial experiment was conducted in the spring of 2021 in the dialysis rooms of Fu Jen Catholic University Hospital, New Taipei City, Taiwan. We focused on hemodialysis patients, as a high percentage of them are afflicted with psychological distress and anxiety and depressive disorders (53). Considering the limited mobility of patients under dialysis, this study tries to understand the benefits to their psychological wellbeing and physiological response through the use of nature-based VR experiences while remaining indoors during dialysis. There are two stages in this study. In the first stage, we conducted semi-structured interviews to understand the preferred outdoor recreational activities and environments of participants. In the second stage, we conducted the experiment with physiological and psychological measurements to determine how watching these 360-degree nature videos with VR headsets affected the participants’ mental and cardiovascular health. Our measurements included questionnaires using the Pleasure-Arousal-Dominance (PAD) emotional state model, psychological questionnaires, HRV and heart rate (HR), and data derived from continuous electrocardiographic (ECG) monitoring and interviews with the participants.


Study population

Following the research protocols from related studies (52, 53), we anticipated a sample size of 24 to 40 participants. With regard to the volunteers, the criteria for selection were as follows: the subject should have had at least 6 months of hemodialysis treatment, legally be at least 20 years of age, currently be a hemodialysis patient, have had no chest or abdomen surgery during the previous 3 months, and have had no retinal detachment or other eye surgery during the previous month [see also the criteria developed by (32)]. Prior to the start of the second stage of the trial, subjects were recruited by a trained clinical research nurse, who had to have been screened by a nurse practitioner certified by the Taiwan Society of Nephrology and the Taiwan Nephrology Nurses Association’s peritoneal dialysis training class. Certified nurse practitioners conducted a mini-mental state examination (MMSE) (54) to ensure that the subjects’ MMSE score was 25 or higher and they were safe to participate in the trial. This study followed the relevant human subject research regulation established in Taiwan, and the study was approved by the Institutional Review Board (IRB) of Fu Jen Catholic University (Project No. C108015). Each participant was given a detailed understanding of the experimental procedures and received a participation fee of NTD300. All participants provided written consent forms.



Study design

Related studies have shown that nature exposure can have psychological benefits on health (17) and that the restorative influence of nature could lead to a shift toward a positive emotional state in patients (18). VR has been applied in the treatment of various anxiety disorders and mood disorders (48). Currently, immersive experiences such as VR are considered a complementary distraction intervention, and studies have been using it as an adjunct to other treatment to alleviate both physical symptoms such as pain, nausea, blood pressure, HR, and respiration rate, as well as psychological symptoms such as anxiety, anguish, fear, and stress (55, 56).

Dialysis patients usually suffer from both physiological and psychological health problems. Dialysis treatments are usually very repetitive, dull, and slow, leading to patients feeling a sense of emptiness. Oftentimes, patients do not know how to fill that time. In addition, they have to endure physical discomfort during the treatment that causes them inconvenience in their daily lives, which in turn affects their mental health (2). According to the theoretical background mentioned previously, we believe that VR immersion can ultimately improve the physiological and psychological health of patients. However, we still required more information with regard to the type of landscape that dialysis patients preferred. For this, we interviewed the patients to understand their environmental preference and then made panoramic videos for the patients based on their statements.


Semi-structured interview

The first stage of the study focused on understanding the preferred outdoor recreational environments and activities of the participants. The interview results were used as a reference for the researchers when selecting the natural environment. In the first stage, the study used photo-elicitation interviews, which were conducted in previous studies (57–59), to collect participants’ preferences of outdoor recreation activities and settings. Interview content was divided into (1) leisure activities that the patients engaged in during treatment (Figure 1) and (2) outdoor recreational activities and areas preferred by patients (Figure 2). Referring to Kaplan’s definition of environmental preference and ART (60, 61), research fellows selected a wide range of different photographs of outdoor environments to aid the respondents to describe their preferences (Figure 1). The duration of each interview was 20–30 min. The results of interview showed that the participants usually watched videos on their smartphones during their 4-h dialysis treatment (Figure 2). The research fellows also encouraged the participants to describe their experiences of coming into contact with nature. The majority of the participants interviewed mentioned that they had pleasurable experiences with family or friends in more natural environments such as forest trails and preferred to take a walk or hiking in the forest (Figure 3). The results showed that subjects preferred outdoor recreational activities that included walking along a wooded route and densely wooded areas and hiking in the suburbs. Overall, the preferred outdoor recreational activities for dialysis patients were outdoor walks in the suburbs of the city in a forested environment with trees.
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FIGURE 1
The image provided by research fellows in photo-elicitation interview procedure.
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FIGURE 2
Patients’ common activity during 4 h hemodialysis treatment.
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FIGURE 3
Preferred outdoor recreational activity, as found in interviews with hemodialysis patients.




Site selection and panoramic video production

Based on the interviews and the purpose of the study, the research team selected three trails within the same area of a forest close to suburban areas as the focus of the panoramic video (Figure 4). The study area was composed of a secondary forest that was covered with a variety of vegetation, such as Oldham’s bamboo (Bambusa oldhamii), Giant Elephant’s Ear [Alocasia macrorrhiza (L.) Schott], and Parasol leaf tree (Macaranga tanarius). We chose three forest trails with similar landscapes. The three trails featured mild slopes that are easily traversable by the general public. Our research assistants filmed these forest trails using panoramic cameras and a handheld stabilizer. The camera stabilizer could absorb bumps and shakes if the camera was jostled or moved over uneven surfaces to ensure that the shots still appeared smooth. The videos were shot at a height of 165 cm and a walking speed of 3 km/h, mimicking a recreational hiking experience wherein a person may slow down and pause along the trail. However, designated still shots were not included in the videos. The video photographers also put the camera in front of them so that they themselves would not appear in the videos and possibly distract the patients. To avoid any people from appearing in these videos, we asked trail users to wait for a few minutes and kept a distance from these people as much as possible (at least 50 m) before shot these videos so that there were no people in these videos. After the videos were shot, video stitching editing was used to stabilize the image and minimize any shaking. Finally, three panoramic videos featuring similar landscapes (mild forests with slopes) were made. Each of the videos had a duration of about 2 min. The three videos were combined into 1 number of 6-min 360-degree video in this study. To avoid the influence of other attractive landscape elements on the psychological response of the subjects, trails with bodies of water, such as lakes and streams, were excluded from the study. In addition, to minimize the influence of varying ambient and atmospheric conditions such as sunlight, the study was conducted between 11 a.m. and 3 p.m., excluding rainy and cloudy days.
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FIGURE 4
The source image of panoramic video.




Experimental procedure

In preparation for this experiment, the patient volunteers were asked to avoid any unusual medications and alcohol in the 24 h before each experiment session. If they had to take medication, the researcher had to be informed first to facilitate the assessment of suitability for study participation. While all the participants were not habitual smokers, they were all requested to not smoke or consume caffeine in the 2 h prior to the experiment; this was done after we consulted with a nephrologist about the anxiety situation if participants were asked not to smoke or drink coffee. The participants were also asked to avoid using the toilet during the experiment. The status of most of these potential momentary confounders was rechecked at the beginning of the experiment via a short interview conducted by research fellows and a confirmation by a clinical research nurse on each participant’s health condition.

The experiment was conducted every morning starting at 8 a.m. At the beginning of the experiment, the nurse helped research fellows confirm the mental health condition of all participants. As dialysis patients are on hemodialysis for 4 h at a time, they usually start feeling anemic and dizzy by the third to fourth hour. Data collection was mainly done during the first hour of the treatment period, taking into account the physical condition of a patient. First, the patient volunteer was equipped with a portable ECG device and then a VR headset. After the participant had rested for at least 5 min (T0, Figure 5), their HR and HRV were measured (6 min pre-test measurements, T1, Figure 5). Afterward, the patient volunteer was invited to view the 360-degree nature video with VR headsets for 6 min. Their HR and HRV data were measured continuously (6 min mid-test measurements, T2, Figures 5, 10). After the video was viewed, researchers removed the VR headset and continued to measure physiological data for 6 min (post-test measurements, T3, Figure 5). It was important to avoid anemia or emotional problems that could affect the accuracy of the values. Past literature (62–64) showed that an experimental time of 6 to 15 min is less likely to cause discomfort. The study therefore used 6 min as the time for measuring the subjects’ emotions. As the subject had to stay in bed with movement restrictions during hemodialysis, the participants were also informed that they were allowed to rotate their heads for viewing more of the visual field freely. Finally, all equipment was removed. A researcher-assisted questionnaire was administered, and, with the consent of the subjects, research fellows helped participants fill out the questionnaires of the PAD emotional state scale (T4, Figure 5). This protocol was identical for each session. The session consisted of six periods, corresponding to specific measurements or tasks (T0–T5, as illustrated in Figure 5). The experimental procedure above was conducted every week. The participants continuously had their ECG measurements taken, watched the same 360-degree videos, and filled the questionnaire thrice.
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FIGURE 5
Flow diagram for data collection in 360-degree nature video experiment.
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FIGURE 6
The mean change of heart rate (HR) parameter.
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FIGURE 7
The mean change of high frequency (HF) parameter.
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FIGURE 8
The mean change of low frequency (LF) parameter.
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FIGURE 9
The mean change of SDNN parameter.
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FIGURE 10
The change of pleasure-arousal-dominance (PAD) emotional status scale in 3 weeks.




Measurements

In this study, personal background information including age, work status, and experience with VR equipment was obtained during the experimental phase of the panoramic video. Patient volunteers were asked to answer the MMSE questionnaire, which served as a measure for self-perceived mental health (64). Both the background information and MMSE questionnaire were completed just once before the beginning of the first week. HRV data from continuous ECG measurements and the data from PAD emotional state questionnaires and interview were obtained to determine whether the panoramic video had a positive effect on dialysis patients. The procedure was performed thrice, once per week.

Heart rate variability measures were used to express the interaction between the sympathetic and parasympathetic nervous systems with reference to cardiovascular function. In brief, the sympathetic nervous system is described as dominant in times of anxiety, while the parasympathetic nervous system is dominant in periods of relaxation (65). HRV parameters were calculated in view of the beat-to-beat HR signal and described the variability of the inter-beat intervals (66), which has been used in previous studies on nature exposure and mental health (67, 68). In this study, lightweight portable ECG Holter monitors (HR sensor, BeneGear Inc., New Taipei City, Taiwan), certified by the Taiwan Food and Drug Administration, were used to collect the HR and HRV data. The device was directly attached to one of the 3 electrodes on the participants’ left or middle chests. Considering the device measured 59 mm × 31 mm × 10.7 mm and weighed only 12 g, we assume that the devices had very minimal influence on the participants’ responses. Continuous ECG recordings with a sampling frequency of 125 Hz were derived that is suitable for HRV calculations (69). The devices started recording after being connected to the participants and recorded continuously throughout the entire experiment. Research fellows could view the data recording status by using the BeneGear HRV software with a mobile device in real time, which could help reduce the disturbances of technical or physiological origins.

The overall experimental duration for wearing the sensors was 23 min (T0–T3), the 5 min (T0) of wearing it at the beginning was not included in data analysis. Given that HRV signals can contain disturbances of technical (poorly attached electrodes) or physiological origin (ectopic beats) (70), data processing included manual correction. Such manual corrections were manually checked by means of the software Kubios Premium version 3.5.0 (71, 72) and subsequently by hand in the event that the automatic correction provided by the software to detect the existing artifacts. The frequency domain parameters selected for analysis were high frequency (HF; 0.15–0.40 Hz), with high values showing parasympathetic dominance; low frequency (LF; 0.15–0.40 Hz), where high values indicated sympathetic dominance; and the ratio between LF and HF (LF/HF ratio). From the time domain, we analyzed the standard deviation of the normal inter-beat intervals (SDNN), reflecting the overall HRV (73, 74). The normal range for SDNN is ≥ 30, and the normal value of LF/HF is between 0.5 and 2.0. An index greater than 2 indicates hyperactivity and anxiety; an index less than 0.5 may indicate depression and low mood. HR data were also derived from the ECG signals, with lower values indicating a more relaxed state and higher values indicating a more anxious state during the measurement.

We used the PAD emotional state model to measure the psychological response from the participants. The PAD emotional state model was proposed by Mehrabian (75). The model suggests that emotion has three dimensions. P stands for pleasure-displeasure, which represents the positive and negative characteristics of an individual’s emotional state (i.e., the degree of positivity or negativity). A stand for arousal-no arousal, which indicates the degree of physiological activity of the individual, and alertness is related to the degree of body energy associated with the emotional state. D stands for dominance-submissiveness, which indicates the individual’s control over the situation and others, the individual’s control and influence over others and the external environment, and the degree of subjective control the individual has over their emotional state (76).

With reference to previous studies (75–77) and taking into account the subjects’ unstable physical and psychological conditions during the dialysis procedure, the research fellows asked 10 participants to answer the Chinese Version of the abbreviated PAD emotion scale (78) before and after the VR experience and select the items of the questionnaire that could show the most significant difference with the analysis of paired T-test among the means before and after the VR nature experience; this simplified version of three questions related to the PAD emotion scale was then used (Table 1). These questions were asked at the end of the experiment, after removing all the instruments, while the subject had a chance to express their personal opinion and during the PAD questionnaire response period (T4).


TABLE 1    Pleasure-arousal-dominance (PAD) emotional status questionnaire items.
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After each experiment, the researchers asked the subjects about their feelings toward the VR experience but only if they wished to express their feelings (T5).




Data analysis

The data analysis included changes in physiological and psychological data. Physiological changes in the continuous measurement (HR and the HRV parameters) were calculated by comparing the mean values of the pre-experiment period (T1), mid-experiment period (T2), and post-experiment period (T3). The repeated measures ANOVA was used to analyze the statistical significance of physiological changes in the outcome variables before, during, and after the video watching per experiment. Two-way repeated measures ANOVA was used to analyze the statistical significance of the data before and after the video watching among three experiments. Meanwhile, the psychological changes were analyzed by the weekly PAD emotional state model questionnaire. Descriptive statistics were used to understand the mean and standard deviation of emotional states. The repeated measures ANOVA was used to analyze the differences in the PAD emotional states of the subjects each week. Significance for the repeated measures ANOVA was considered at the p < 0.05 level. All statistics were performed in IBM SPSS Statistics 24.0 (IBM Corporation, Armonk, NY, USA).




Results

Initially, 26 participants were enrolled in this 3-week experiment, including 15 females and 11 males. The mean age was 65.11 years. A total of 9 were employed, while the other 17 were unemployed. None of the participants had had any experience with VR headsets and panoramic videos prior to the experiment in this study. All participants completed the experiment during the first and second weeks. The HRV equipment malfunctioned for 2 of the participants in the first week, preventing the collection of physiological values and resulting in the sample data of these 2 participants being deleted, thus leaving 24 samples. The same incident recurred in the second and third weeks for 1 of the participants, finally leaving only 23 samples.


Changes in physiological stress and psychological state

This study aimed to discuss the effects of VR experience on the level of stress measured using HR and the power of HRV. We also compared the differences in HR and HRV parameters from the first to the third week through the repeated measures ANOVA. Table 2 and Figures 6–9 show the mean values of the assessed physiological parameters, including HR and HRV parameters in the three phases of the experiment during these 3 weeks.


TABLE 2    The repeated measure ANOVA of HR and HRV parameters among three phases in 3 weeks.
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As to the changes of physiological parameters, the descriptive statistics showed that the VR nature experience have positive influence on HR and HRV parameters. The subjects’ physiological data showed a slight decrease in HR value before and after watching the video each week, while all HRV values were slightly increased in each week (Figures 6–9), thus showing that VR experiences have positive influence on HF in the three phases of the experiment (Week 1, HF: Mean = 108.18; Week 2, HF: Mean = 138.55; Week 3, HF: Mean = 155.35, Table 2).

We also measured the average changes in the PAD emotional states after experiencing VR for 3 weeks. Table 4 and Figure 10 illustrate the changes in the subjects’ PAD emotional states after the video-watching experience. Descriptive analyses of the results of this questionnaire showed that the mean of the three dimensions was greater than 3 points (Likert five-point scale; 1 = not at all, 5 = very much), indicating that the subjects had a positive response to the immersive experience in all three dimensions. Pleasure scored the highest (M = 3.69) and dominance the lowest (M = 3.18) among the weekly averages.


TABLE 3    The one-way ANOVA of the PAD emotional state scale.
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TABLE 4    The two-way repeated measures ANOVA of different week and physiological parameters before and after watching video.
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Differences of physiological and psychological state among phases and weeks

To compare the differences among the three phases each week and understand the effect of the experience on physiological response, repeated measures ANOVA was used. The statistical results showed that the immersive experience of VR has a significant effect on HR among the phases before and after video-watching in Week 1, and there is also a significant effect on HR among phases before and during video-watching in Week 3. In Week 1, the HR value were significantly different among the phases before and after video-watching [F(2,22) = 3.669; P = 0.033]. The HR value after video-watching (Mean = 70.97) was significantly lower than the value before video watching (Mean = 72.11). In Week 3, the HR values were significantly different among the phases before and after video-watching [F(2,22) = 1.678; P = 0.198]. The HR value during video-watching (Mean = 73.14) was significantly lower than that before video watching (Mean = 73.80).

With respect to the differences in HRV parameters among the 3 phases in the 3 weeks, LF values among 3 phases were significantly different in Week 2 while other HRV parameters among 3 phases were significantly different in three weeks. The LF value during video-watching (M = 84.21) was significantly lower than that before video-watching (M = 116.23) (Table 2). In the last week, there was no significant difference before, during, and after video-watching in the values of all HRV parameters—the HR value slightly decreased while the other values of physiological parameters increased slightly.

Additionally, we presume that there was significant difference of HR and HRV parameters between the mean of the phase before and after the video-watching. We thus used the two-way repeated measures ANOVA to test the significant difference of the HR and HRV mean before and after video watching among 3 weeks. The statistical results showed that the interaction of phase and time have significant effort on the difference of HR value between the phase before and after video watching among 3 weeks (F = 4.361; p = 0.020 < 0.050; Table 3) while there was no significant effort on all HRV parameters (Table 3). The difference and range of the HR value in the phases before and after video-watching in Week 1 (Mean before video watching = 72.11; Mean after video watching = 70.97) was more significant than in Week 2 (Mean before video-watching = 70.77; after video-watching = 70.69) and in Week 3 (Mean before video-watching = 73.80; Mean after video-watching = 73.49), indicating that viewing the same 360-degree video thrice would not increase the physiological benefits (Table 2).

In terms of psychological state, the results of the repeated measures ANOVA over 3 weeks showed that there were no significant differences within the three emotional state parameters (pleasure dimension: p = 0.142 > 0.05; arousal dimension: p = 0.473 > 0.05; Dominate dimension, p = 0.163 > 0.05). Above all, the arousal dimension value in Week 1 was the lowest (Mean = 3.35), while in Week 2 it was the highest (Mean = 3.65). The pleasure and dominance mean scores were the highest in Week 1 (Mean = 3.85; Mean = 3.23) and then gradually decreased with increasing frequency over the 3-week period (Table 4).



The findings from interviews with participants

After completing the bio-response and questionnaire survey, participants were interviewed to better understand their perceptions of watching 360-degree nature video with VR device In Week 1, 21 participants were willing to answer the interview question, while 3 were not. In Weeks 2 and 3, there were 16 participants who agreed to be interviewed while 7 did not due to a low state of health after the dialysis treatment. Those who were willing to be interviewed responded positively to the VR experience. After the first week of the experiment, the 360-degree nature video provided content with a sense of presence, which enhanced the participants’ positive emotions and reactions. This indicated that the VR experience had increased their willingness to encounter nature.








	

	“I enjoyed that feeling of walking from start to finish and the high level of interaction.” —P2 (Week 1)













	

	“The video feels similar to the walking I used to do.” —P4 (Week 1)













	

	“I like that it feels like I am walking really. The trees and water in the video are very nice, as well the call of the insects and birds.” —P5 (Week 1)













	

	“It was good that some videos were interspersed with specific spots or walking content.” —P6 (Week 1)













	

	“I don’t go out much anymore, so watching these videos has triggered my desire to go out and take a walk.” —P14 (Week 2)













	

	“The images are very realistic and are similar to my own experience of going out for a walk. Sometimes they are exactly the same.” —P16 (Week 2)






Most of the patients who were willing to be interviewed responded positively to the experience. Only a few felt dizzy after wearing the VR headset or began to experience other uncomfortable physical sensations after wearing it a few times. In addition, some respondents thought that just experiencing a walk in the forest was a bit boring. These factors resulted in a small number of respondents feeling bored after repeated exposure to the scene, which has been discussed in the section on limitations of this study.








	

	“The picture is a little too close to the screen. It makes me feel a little discomfort.” — P1 (Week 3)













	

	“The walking pace in the video is a bit slow, which is different from my walking speed. If I watch too long, I’ll feel dizzy.” —P5 (Week 3)













	

	“I feel like I’m walking every week, so I don’t get to interact with other people. It makes me feel a bit lonely and bored.” — P18 (Week 3)













	

	“I feel like there is no interaction after watching for a long time. The equipment is heavy, and I get a little dizzy.” —P20 (Week 3)









Discussion


Findings

The current study aims to understand the effect of watching 360-degree nature videos with VR devices and confirm the influence of duration and frequency of VR nature exposure on health outcomes. Lanki et al. (24) found that at least 15 min of sedentary watching could result in beneficial short-term changes in cardiovascular risk factors. Kabisch et al. (32) suggested that a relatively narrow period (of 2 weeks) of exposure could help minimize the influence caused by the participants’ social context conditions. We presented the results from a clinical trial experiment in which we obtained physiological and psychological health data from 24 dialysis patients before, during, and after a VR experience over a period of 3 weeks. Participants were asked to watch the VR video by using a device for 6 min thrice. We thus investigated the effects of short-term exposure on physiological and psychological parameters relevant for cardiovascular health.

The results showed a significant decrease in HR between the phases before and after the experience in Week 1. It means that short-term watching of 360-degree video with VR headsets could help reduce stress during a dialysis procedure. However, changes in HRV parameters were not significant in Week 1. Briki and Majed (79) revealed that walking for 20 min in a green environment induced a significant reduction in HR values. Li et al. (80) also found that nature videos could buffer HR acceleration. In the current study, participants had to lie in bed for their treatment, which restricted their movement. Thus, we could only design the 6-min 360-degree nature video with VR headsets for the patients. The results showed that for the 6-min duration, the video could significantly improve mental health and then decrease HR. This corroborates the calming and relaxing effect of green color on human beings. The LF value that describes sympathetic nerve activity decreased significantly between the phase before and during experience in Week 2, while other parameters did not have a marked change. The decrease in LF demonstrates that our video with VR headsets helps participants reduce their negative emotions, which is beneficial for the autonomic nervous system. Saadi et al. (81) found that after visiting an outdoor environment for 45 min, a decrease in the mean LF/HF ratio was observed. Tsunetsugu et al. (82) indicated that watching urban forest landscapes for 15 min could also significantly lower the LF of young and healthy males. Our study showed that watching 360-degree nature videos with VR devices might have relaxing effects. Furthermore, we speculated that the cardiovascular health of patients who are receiving dialysis treatment improved due to the improvement of their mental health.

Our study highlighted the short-term health benefits that patients who were undergoing dialysis treatment received from watching panoramic nature videos using a VR device. However, our study still showed that repeated weekly watching of videos in a dialysis room did not have a positive influence on health and wellbeing. The change in the psychological responses in our study also revealed that the second and third watching did not have an effect on mental health. In the first week of the experiment, the participants registered the highest pleasure and dominance scores toward the panoramic nature video; however, after the experiment in the third week, pleasure and dominance emotion declined to their lowest points. Only the arousal feeling increased progressively with the experiments over three weeks. Furthermore, the interviews with participants also showed that they experienced the most positive responses from the experiment in first week. Most of the negative responses were brought up from the experiment in Week 3. Above all, our study provided admissible evidence that short-term watching of 360-degree nature videos has a benefit on mental health as found in similar studies (83, 84), while more diversity in landscape may help reduce boredom and provide long-term benefits.



Strengths and limitations

The current study adds to previous research in three ways. First, we included patients undergoing dialysis of both sexes with a mean age of 65.11 years. Other studies have focused on healthier, happier subjects such as students (84), young males (83), young females (81), and elderly adults (41). Second, we introduced 6-min VR nature videos indoors as a medium that could provide physiological and psychological benefits that might be valuable for health care. Third, while making the 360-degree video for this study, efforts were made to provide an immersive nature experience as realistically and authentically as possible. We controlled the height of the shot at eye level and the walking speed at 3 km/h. We also provided participants with the high-definition VR headsets to view the videos. Also, our study protocol was highly standardized concerning the experimental procedure, and the same protocol was maintained each week.

While this study deepens our understanding of the potential value of VR nature to health and wellbeing, the results are preliminary and need to be interpreted with caution. First of all, this study employs a within-subject design and does not involve a control group. This is due to the challenges involved in recruiting patients receiving hemodialysis treatment who are willing to participate in this study during the same timeframe. Future studies can include a control group with no video watching, or viewing a barren or other types of VR scene, to strengthen the results.

Second, we encountered participant drop-out issues during the experiment. Previous studies (53, 54) indicated that the patients usually had negative emotional responses in the course of dialysis treatment. Considering that the participants were dialysis patients, several participants also felt emotionally unstable during the dialysis process and were advised by our clinical research nurse to discontinue their participation in the experiment. This led to the decrease in the effective sample size. We adopted the technique previously used regarding the inclusion of an interview (41) to acquire additional understandings of the reasons for drop out and experience of all participants. Fortunately, the result of questionnaire surveys and interviews provided credible evidence to the psychological health of watching 360-degree nature videos.

Third, this study aims to establish preliminary evidence regarding physiological and psychological response from patients receiving repeated 360-degree video intervention over the course of 3 weeks. As such, it was vital that participants watched the same video three separate times, so that we could accurately compare the physiological and psychological responses each time. However, as the results suggested, repeated exposure to the same video might result in the patients feeling accustomed to it or less engaged, leading to reduced effects. As this is a limitation that requires attention for all interventions with immersive technology, programmed variations that better mimic the unexpected encounters in actual green space may be helpful. Therefore, building on our results, future studies may need to consider qualitative differences in the VR nature experience to alleviate the fatigue issue.

Additionally, although measures were taken to stabilize the video during shooting and processing, a few participants still reported discomfort wearing the headset or dizziness during the viewing. Such discomfort has been recognized in VR-based studies, which may be due to sensory conflicts. The nature intervention selected in this study is a mild hiking experience based on preference survey, which may be related to the reported dizziness issue and therefore involved forward movement and vertical movement at times.

Finally, hemodialysis patients have to receive treatment twice a week under normal conditions. The experiment could be performed within 2 weeks ideally. Due to limitations in terms of staff, time, and restrictions due to the pandemic, the number participants who were available for a fixed period of time within 2 weeks was very few. We had to extend the experiment period to 3 weeks, which made it hard to control for the impact of social context conditions on health response. According to other study protocols (32, 85), we acknowledge the resulting limitations by identifying potential significant within-person changes in health outcomes every week and also looking at the difference of mean values across different weeks. Indeed, we could not recruit a full representative sample that might potentially limit the generalizability of this study. We also had to trust in the information provided by the participants regarding medication intake, and we cannot guarantee its accuracy. In addition, the lifestyle habits of participants could not be monitored by the research fellows throughout these experiments in 3 weeks, which could have had some impact on the physiological responses.




Conclusion and outlook

This study investigated the effects of short-term exposure to nature videos through a VR experience on physiological and psychological health parameters of patients undergoing dialysis. We found decreases in HR and LF parameters in the first 2 weeks, indicating potentially positive effects on cardiovascular health. However, we found slight increases in HF parameters after watching the same 360-degree nature video in 3 weeks. indicating adverse effects on cardiovascular health as well as detrimental effects on the effectiveness of preventive measures.

We proved that watching the 360-degree nature video with VR headsets for 6 min could provide short-term physiological and psychological health benefits for hemodialysis patients. Related studies (28, 29) have highlighted the benefits of duration and frequency when it comes to nature exposure for patients. However, we found that repeated viewings of the same panoramic videos were not likely to keep increasing the health benefits. As a result, we suggest that future studies might discuss the effects of repeated sessions with other similar landscapes or different landscapes (such as forests, rivers, oceans, mountains, etc.) on mental health. In addition, we found that excessive watching of nature videos using VR might lead to negative responses. Further investigations would be required to apply the VR techniques for long-term health outcomes for hemodialysis patients. Based on these findings, watching various 360-degree nature videos could be considered a valuable invention for promoting cardiovascular health during dialysis procedures. The opportunity to experience nature with a VR device could increase a patient’s intention to commune with nature in the future.

On an individual level, adopting a lifestyle of spending time in nature is generally related to the hobby development of outdoor recreational activities of dialysis patients who are usually affected by the accessibility and size of green spaces near urban areas. The reserve of large-scale public green areas such as urban forests or forest parks is essential for the development of urban and health care. Thus, medical therapy units could have the chance to provide a technical nature experience for patients with dialysis to increase their intentions toward nature exposure. Future work could concentrate on the creation of technological nature and the identification of specific natural elements such as water, trees, grasslands, and mountains that would attract dialysis patients, allowing them to be physically active and reduce anxiety while undergoing a dialysis procedure (86). All of this will be helpful from the perspective of creating supportive landscape interventions for the better health care of dialysis patients.
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Variable

Number of participants
Mean age in years (SD)

Sex, count male/female
Handedness, count left/ight
Mean baseline KSS (SD)

Mean post-intervention KSS (SD)

Mean ARCES (SD)
Mean PRS (SD)

Mean Being Away PRS Subscale (SD)
Mean Fascination PRS Subscale (SD)
Median Coherence PRS Subscale (IQR)
Mean Compatibility PRS Subscale (SD)

Meadow group

23
214(69)
914
023
48(1.3)
60(1.8)

2.8(0.5)
39(0.8)

34(14)
40(1.0)
55(1.0)
30(1.0)

Ocean group

24
193(1.3)
8/16
1728
46(1.4)
58(1.8)

29(0.7)
38(09)

34(1.4)
38(12)
55(1.1)
28(1.3)

Urban group

21
212(7.0)
5/16
021
44(1.6)
58(1.7)

2.6(0.4)
29(1.1)

2.1 (14"
33(14)
4.0 2.3)
23(13)

Al

68
206(5.6)
22/46
1/67
46(1.4)
59(1.8)

2.8(0.5)
35(1.0)

30(15)
37(1.2)
53(1.8)
27(12)

Statistical test for group
difference

F2,65)=1.03, p

Group: F(2,65)=0.24,
Time: F(1,65)=49.43, p <0.001%++
GroupxTime: F(2,6:
F(2,65)=2.10, p =0.
F2,65)=8.21,p <0.001,

F(2,65)=6.23, p <0.003, 5,* =0.16+*
F(2,65)=1.92, p =0.156, 1,
H(2)=15.51, p <0.001, 5, =0.21%**
(265)=2.28, p =0.110, 5,2 =0.07

SD, standard deviation; KSS, Karolinska Sleepiness Scale; ARCES, Attention-Related Cognitive Errors Scale; PRS, Perceived Restorativeness Scale; IQR, Interquartie Range.”Urban
Group score s significantly different from the Meadow and Ocean Groups. *p<0.05, **p<0.01, **p<0.001,
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Variable SART
Omission Errors,  Baseline
median (QR)

Post-intervention

Commission Errors, Baseline
median (IQR)
Post-intervention

Mu (ms), median  Baseline
(QR)
Post-intervention

Sigma (ms), median Baseline
10R)
Post-intervention

Tau (ms), median  Baseline
(QR)
Post-intervention

Linear Changein  Baseline

Tonic Pupil

Diameter (mm), Post-intervention
median (QR)

Mean Tonic Pupil  Baseline
Diameter (mm),

mean (SD) Post-intervention

Half

First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second

Meadow

0.0(1.0
1.0(1.0
0.0(1.0)
1.0(2.0
30(4.5)
30(45)
40(45)
4.0 (4.0)
313(87)
310(74)
284 61)
203 (76)
32(23)
44.29)
30 (14)
30(28)
75 (64)
89 (45)
70(47)
73(78)
-0.002 (0.002)
0.001 (0.001)
—0.001 (0.002)
0.000 (0.002)
268(0.33)
263(0.31)
2,67 (0.30)
264 (0.30)

Ocean

0.0(1.0
0.0(1.0
00(0.0)
05(1.0
30(33)
40(33)
30033
4.5(4.0)
304 (47)
296 (69
282 (64)
276 (49)
28 (21)
34(17)
30(33)
3624
70 (46)
67 (43)
55 (48)
67 (40)
-0.002 (0.002)
0.000 (0.001)
-0.001 (0.002)
0.000 (0.002)
2.83(0.30)
2.73(0.29)
2.75(0.26)
2.73(0.28)

Urban

0.0(0.0)
0.0(1.0)
0.0(0.0)
0.0(1.0)
30(30)
30(40)
20(40)
30(4.0)
322 (110)
311(69)
277 (66)
270 (71)
39 (20)
37 (29)
29 24)
24 (16)
65 (59)
79 (40)
72(49)
76 (46)
~0.002 (0.003)
0.000 (0.001)
~0.001 (0.002)
0.000 (0.001)
2.76(0.29)
2.68 (0.28)
2.70(0.25)
2,65 (0.28)

Al

00(1.0)
00(1.0)
00(03)
00(1.0)
30(85)
30(33)
30(50)
4.0(4.0)
308 (70
305 (71)
283 (64)
279 (71)

36 (21)

36 (25

29(21)

31(26)

72(50)

76 (49)

68 (54)

74 (48)
-0.002 (0.002)
0.000 (0.001)
-0.001 (0.002)
0000 (0.001)
2.76(031)
2.68(029)
2.71(0.27)
2,67 (0.29)

F(266)=1.35,p
F(2.65)=0.72,p

Group difference
statistics

H(2)
HE)

H(2)=0.07, p =0.966
HE=0.78,

H(2)=1.42, p =0.
H(2)=1.96, p =0.375

H@)=1.37, p =0.505
H(2)=2.66, p =0.265

H)=163,p =0443
H(2)=3.14,p =0.208

The post-intervention group differences were tested using the linear mixed models, reported in text. SART, Sustained Attention to Response Task; IQR, interquartie range; SD,

standard deviation; ms, miliseconds; and mm, millmetres.
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Variable Fldf) Fvalue

Errors of Commission

Baseline SART Commission Error Performance Fi1.102) 52.75%%%
Age F(1,49) 298
Sex F(1,49) 025
Group F(2,48) 098
SART Half F(1,51) 00001
Group x SART Half F2,51) 124
Mu

Baseline SART Mu Performance F(1,80) 108.1155%
Age F(1,46) 359
Sex F(1,46) 040
Group F(2,47) 045
SART Half F(1,49) 0.14
Group x SART Half F(2,49) 0.18
Sigma

Baseline SART Sigma Performance F(1,127) 1.33
Age F(1,55) 061
Sex F(1,54 004
Group F(2,55) 0.94
SART Half F(1,56) 00009
Group x SART Half F(2,58) 022
Tau

Baseline SART Tau Performance F(1,9) 41.00%+%
Age F(1,58) 0002
Sex F(1,59 047
Group F(2,59 086
SART Half F(1,62) 456+
Group x SART Half F(2,60) 053
Linear Change in Tonic Pupil Diameter

Baseline SART Linear Change in Pupil Diameter F(1,127) 18.32%%
Age F(1,127) 1.08
Sex F(1,127) 007
Group F(2,127) 0.84
SART Half F(1,127) 479
Group x SART Half F(2,127) 067

Mean Tonic Pupil Diameter

Baseline SART Mean Pupil Diameter F(1,70) 326,63+
Age F(1,59) 124
Sex F(1,59) 1.36
Group F(2,59) 024
SART Half F(1,68) 444
Group x SART Half Fl2,62) 065

df, degrees of freedom and SART Half, difference between the first and second half of the post-intervention SART. *p<0.05; **p<0.01; ***p<0.001.
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Adjusted standardized residuals indicating significance of positive

Theme

Annoyed
Lonely
Curious
Yearning
Uncertain
Anger
Comortable
Rushed
Proud
Safe
Thoughtful
Connected
Grateful
Anxious
Strong
Sad

Cold

Free

Bolded numbers indicate significance.

association with photo-type

Built photos

X426,

44
a5
34
28

Theme

Peaceful
Awe
Happy
Humble
Hopeful
Fear
Inspired
Weary
Vibrant

Nature photos

5.0
34
20
18
1.6
11
1.0
0.4
0.1
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Perceived Restorativeness Scale Scores

Predictors 95% CI

b SE 1(180)

w uL

Meadow—Urban 098 016 060 135 6,18+
Ocean—Urban 127 016 089 165 7,874+
Meadow—Ocean -0.29 016 -0.66 008 -1.86
CNS Scores -0.003 0.19 -0.38 038 -0.02
Meadow x CNS —Urban x CNS 1.02 027 049 156 377w
Ocean xONS—Urban x CNS 078 026 027 129 303+
Meadow x CNS —Ocean x NS 024 026 -027 075 094

b, beta coefficient; SE, standard error; Ci, confidence intervals; LL, lower limit; UL, upper limit. Model R =0.41, F(5, 180)=24.87, p<0.001; *p<0.05; **p<0.01;

<0.001
<0001
0.154
0.988
<0001
0.003
0.348

#+4p<0.001.
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Variable Meadow group ~ Oceangroup  Urban group Al Group difference statistics

Number of participants 6 60 60 186

Mean age in years (SD) 202(5.9) 203(4.6) 19.9(3.7) 201(48  F2 183)=0.11,p=0893

Sex, count male/female 24/42 14/46 16/44 54/132 212, N =186)=2.83, p =0.243

Handedness, count left/right/either 5/59/2 4/56/0 415412 13/169/4  7(4,N=186)=2.03, p =0.730

Mean baseline KSS score (SD) 470.7) 5.1(1.5) 46(1.6) 48(1.6) Group: F(2, 183)=1.270, p =0.283 Time:
F(1,183)=21.979, p <0.001#+*

Mean post-intervention KSS score (SD) 52(1.8) 55(1.4) 53(1.7) 53(1.7) Group x Time: F(2,183)=0.611, p =0.544

Mean ARCES score (SD) 2907 29(06) 28(05) 29(06) F(2,183)=059, p =0.556

Mean PRS score (SD) 38(1.1) 41(1.0) 2.8(0.8) 36(1.1) F(2,183)=29.93, p <0.001, 5,2 =0.25%%*

Median Being Away Subscale score (IQR) 37(1.8) 38(26) 197 34(28) H(2)=30.18, p <0.001, 5,7 =0.15%+*

Mean Fascination Subscale score (SD) 35(1.5) 38(1.4) 23(1.3) 32(16) F(2,183)=18.05, p <0.001, 5, =0.16%**

Median Coherence Subscale score (IQR) 53(1.5) 55(1.3) 4.5(1.6) 53(1.8) H(2)=18.23, p <0.001, 5% =0.09***

Mean Compatibility Subscale score (SD) 3.1(1.4) 3.4(1.3) 2.1(1.0/ 29(1.4) F(2,183)=17.09, p <0.001, 5,2 =0.16%**

Mean CNS score (SD) 35(0.6) 35(0.7) 33(06) 34(06) F(2, 183)=168, p =0.190

SD, standard deviation; IQR, interquartie range; KSS, Karolinska Sleepiness Scale; ARCES, Attention-Related Cognitive Errors Scale; PRS, Perceived Restorativeness Scale; Subscale,
Subscales of the PRS; CNS, Connectedness to Nature Scale. *Urban Group score is significantly different from the Meadow and Ocean Groups. *p<0.05, *#p<0.01, **p<0.001.
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Variable

Omission Errors
(count)

Commission Errors

(count)

Mu (ms)

Sigma (ms)

Tau (ms)

SART

Baseline

Post-intervention

Baseline

Post-intervention

Baseline

Post-intervention

Baseline

Post-intervention

Baseline

Post-intervention

First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second
First
Second

Meadow
Median (IQR)

264(77)
255(100)

Ocean
Median (IQR)

00120)
1.02.3)
05(2.0)
1.08.0)
6.0(4.0)
6.0(5.0)
7.04.3)
7.066.0)
270(67)
267(74)
258(92)
268(82)
41(29)
46(29)
47(28)
52(26)
49(41)
56(51)
55(70)
71(68)

Urban
Median (IQR)

0.0@2.0)
0.0@.0)
05(2.0)
1.03.0)
7.004.0
6.0(4.0
7.06.0
7.06.3)
264(57)
269(64)
256(78)
259(105)
36(20)
46(22)
47(24)
56(30)
56(43)
52(49)
52(59)
60(61)

Al
Median (IQR)

00(2.0)
1.0(3.0)
05(2.0)
1.03.8)
6.0(4.0)
6.0(5.0)
7.06.0)
7.06.0)
265(62)
265(82)
258(93)

264(100)

41(27)
47(26)
47(33)
54(34)
53(45)
56(51)
53(62)
65(68)

Group difference
statistics

H2)=0.83, p =0.659
H2)=3.12,p =0.210

H2)=0.50, p =0.780
H2)=0.26, p =0.878

H(2)=1.39, p =0.498
H2)=0.14,p =0.933

H(2)=4.54,p =0.103
H@)=121,p =0.546

H(2)=2.25,p =0.325
H(2)=3.88, p =0.144

The post-intervention group differences were tested using the linear mixed models, reported in text. SART, Sustained Attention to Response Task; IQR, interquartie range; and ms,

milliseconds.
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Variable F(df) Falue P
Errors of Commission

Baseline SART Gommission Error Performance F(1,317) 112.88%4 <0001
Age F(1,142) 5804 0017
Sex F(1,140) 086 0355
Group F(2,140) 006 0946
SART Half F(1,143) 081 0370
Group x SART Half F(2,143) 072 0.489
ONS (Hypothesis 3) F(1,137) 003 0853
Group x GNS (Hypothesis 3) F(2.142) 032 0727
Mu

Baseline SART Mu Performance F(1,335) 36.92+% <0001
Age F(1,140) 313 0079
Sex F(1,139) 018 0668
Group F(2,139) 030 0.744
SART Half F(1,141) 034 0562
Group x SART Half F(2,141) 075 0474
ONS (Hypothesis 3) F(1,136) 145 0231
Group x CNS (Hypothesis 3) F(2,136) 015 0863
Sigma

Baseline SART Sigma Performance F(1,360) 21,8285 <0001
Age F(1,174) 0005 0943
Sex F(1,175) 006 0809
Group F(2.179) 129 0277
SART Half F(1,182) 393 0049
Group x SART Half F(2,176) 089 0414
ONS (Hypothesis 3) F1,171) 271 0101
Group x GNS (Hypothesis 3) F2,171) 0862 0.444
Tau

Baseline SART Tau Performance F(1,361) 38,785 <0001
Age F1,172) 0007 0933
Sex F(1,172) 021 0651
Group F(2,173) 013 0880
SART Half F(1,176) 381 0052
Group x SART Half F(2,175) 027 0.761
ONS (Hypothesis 3) F(1,169) 286 0093
Group x CNS (Hypothesis 3) F(2,169) 003 0970

df, degrees of freedom and SART Half, difference between the first and second half of the post-intervention SART. *p<0.05; **p<0.01; ***p<0.001.
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Participant demographic information

Pseudonym Gender Age-range (yrs.) Distance run (km)
Sally Female 50-60 10
Jane Female 70+ 10
Rachel Female 3040 10
Susan Female 30-40 21
Molly Female 40-50 18
Mike Male 50-60 10
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Opportunity for human-
nature connection

Greater pro-environmental
conservation behaviour

Larger-scale environmental Community-level support for

pro-environmental government policies

outcomes
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Latent construct Indicator Mean S.D. Skew Kurtosis Outerloading Cronbach’s « Composite AVE HTMT R2 Q?
reliability
Intrinsic motivation (IM) IM 1 3.223 0.955 —1.393 1.9 0917 0.936 0.954 0.838 Does notinclude 0.085 0.069
IM 2 3.023 0.986 —0.946 0.648 0.935 1
IM 3 2.855 1.099 -0.872 0.226 0.908
IM 4 3.137 0975 -—-1.174 1.191 0.902
Autonomous extrinsic AEM 1 3.019 121 -1.183 0.452 0.882 0.933 0.945 0.682 Does notinclude  0.097 0.064
motivation (AEM) AEM2 3579 0716 -2.014  4.928 0.768 1
AEM 4 2669 1261 -0.652 —0.568 0.766
AEM 4 3.594 0.697 -1.975 4.805 0.734
AEM 5 3.011 1.095 -1.027 0.303 0.857
AEM 6 3.479 0819 -1.636 2.44 0.856
AEM 7 2565 1417 -0.614 0972 0.865
AEM 8 2604 1376 -0.677 —0.802 0.863
Nature relatedness (NR) NR 1 n/a na  —0.679 0.098 0.918 0.801 0.909 0.834 Does notinclude 0.128 0.106
NR 2 n/a n/a  —0.965 0.997 0.908 1
Hedonic wellbeing HWB 1 2264 1377 -0.033 —0.996 0.747 0.830 0.879 0.591 Does notinclude 0.305 0.159
(HWB) HWB2 3414 1133 -0706 0.007 0.731 1
HWB3  3.498 0.929 -—1.206 1.655 0.803
HWB 4 3.172 1.056 -0.742 —-0.038 0.741
HWB 5 2.751 1224 -0.511 —-0.39 0.820
Eudaimonic wellbeing EWB 1 n/a n/a —0.454 —0.161 0.851 0.802 0.872 0.631 Does not include  0.341  0.201
(EWB) EWB 2 n/a na -0.422  0.270 0.794 1
EWB 3 n/a na -0.311 -0.223 0.833
EWB 4 n/a n/a —0.755 1.246 0.689
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Path

NPA — Intrinsic motivation
NPA — Autonomous extrinsic
motivation

NPA — Nature relatedness
NPA — Hedonic wellbeing
NPA — Eudaimonic wellbeing
Intrinsic motivation — Hedonic
wellbeing

Intrinsic motivation —
Eudaimonic wellbeing
Autonomous extrinsic motivation
— Hedonic wellbeing

Autonomous extrinsic motivation
— Eudaimonic wellbeing

Nature relatedness — Hedonic
wellbeing

Nature relatedness —
Eudaimonic wellbeing

NPA — Intrinsic motivation —
Hedonic wellbeing

NPA — Intrinsic motivation —
Eudaimonic wellbeing

NPA — Autonomous extrinsic
motivation — Hedonic wellbeing

NPA — Autonomous extrinsic
motivation — Eudaimonic
wellbeing

NPA — Nature relatedness —
Hedonic wellbeing

NPA — Nature relatedness —
Eudaimonic wellbeing

Control variables

Age — Hedonic wellbeing

Age — Eudaimonic wellbeing
Gender — Hedonic wellbeing
Gender — Eudaimonic wellbeing
Ethnicity — Hedonic wellbeing

Ethnicity — Eudaimonic
wellbeing

Education — Hedonic wellbeing

Education — Eudaimonic
wellbeing

Path coefficient

0.291
0.311

0.357
0.043
—0.050
0.319

0.126

0.117

0.271

0.081

0.216

0.093

0.037

0.037

0.084

0.029

0.077

0.212
0.207
—0.040
0.003
—0.006
0.050

0.021
0.083

Effect size (f2)

0.093
0.107

0.146
0.002
0.003
0.050

0.008
0.007
0.039
0.007
0.049
n/a
n/a
n/a

n/a

n/a
n/a
0.060

0.060
0.002

0.003

0.001
0.010

95% ClI

0.209-0.376
0.231-0.383

0.264-0.442
—0.063-0.149
—0.150-0.053

0.133-0.506

—0.068-0.327

—0.075-0.302

0.077-0.468

—0.048-0.209

0.082-0.344

0.038-0.159

—0.020-0.102

—0.022-0.097

0.024-0.151

—0.017-0.077

0.029-0.129

0.112-0.313

0.099-0.306
—0.139-0.062
—0.106-0.114
—0.132-0.113

—0.065-0.16

—0.090-0.131
—0.029-0.19

Significant relationships are shown in bold.
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Autonomous extrinsic motivation
Eudaimonic wellbeing

Hedonic wellbeing

Intrinsic motivation

Nature relatedness
Nature-based MET mins

Autonomous extrinsic
motivation

1
0.473
0.446
0.800
0.401
0.311

Eudaimonic
wellbeing

0.487
0.448
0.423
0.181

Hedonic
wellbeing

0.484
0.328
0.228

0.445
0.2091

Nature
relatedness

0.357

Nature-based
MET mins
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Counts

Theme Emotions included in theme
Total Buit Nature
Sad Melancholy, unhappy, down, blue, gloomy, dreadiu, disheartened, dark, gross, depressed, solemn, dull 43 20 23
Anxious. Goncerned, pensive, trepidation, apprehensive, overwhelmed, on edge, uncomfortable, distressed, uneasy, 2 13 13
jumpy, worried
Yearning Nostalgic, wishful, longing, remembering, wistful, regret 22 16 6
Annoyed Resentlul, trapped, frustrated, impatient, imperfect, inept, disappointed, itated, restrioted, exasperated 21 19 2
Lonely Separated, forgotten, neglected 13 12 1
Uncertain Gonflicted, initated, divided, confused, cluttered, unsure, hesitant, puzzied 11 9 2
Cold Barren, sterile 6 3 3
Anger Disgust 6 5 1
Fear Terrfied, vulnerable 5 1 4
Weary Tired 3 1 2
Rushed Busy 2 2 0
158 101 57
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Occupation

Count

Educator (Teacher or Professor)
Retired

Business: Manager
University Student
Unemployed

Business: Administration
Fine Arts: Artst, Musician, Theatre
Trades

Psychologist

Social Work

Banker

Clergy

Ecologist

Editor

information Technology
Marketing

Engineer

Nurse

Physician

Policy Advisor

Scientist

Not reported

(RS e s e NG i TGO
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DV Delay Human-Built Nature
1 (each condition) MsD) M(sD) M(sD)
Positive affect post: 35.25(5.92) post: 33.00(7.33) post: 34.39(7.79)
n=20,19,23 pre: 34.30 (5.85) pre: 3079 (6.92) pre: 3148 (8.88)
Negative affect post: 17.28 6.22) post: 18.16 (6.18) post: 19.67 (7.90)
n=22,19,24 pre: 17.96 (5.80) pre: 2053 (6.60) pre: 2079 (8.36)
Satisfaction with lfe post: 26.59 (5.46) post: 2363 (6.86) post: 2592 (6.91)
n=22,19,24 pre: 27.05 (4.94) pre: 2216(7.15) pre: 24.71 (6.91)
Meaning post: 57.25 (14.41) post: 5263 (15.12) post: 53.26 (15.79)
n=21,16,23 pre: 55.81(14.69) pre: 50.31 (14.70) pre: 48.96 (17.51)
Transc. Co. post: 31.36 (6.88) post: 3163 (6.90) post: 31.08 8.16)
n=22,19,24 pre: 30,64 (7.93) pre: 29.68 (6.77) pre: 28.83 (7.96)
Elevation post: 57.09 (18.90) post: 58.61(14.21) post: 62.29 (20.66)
1,18, 24 pre: 56.52 (17.69) pre: 5422 (16.02) pre: 50.04 (21.58)
Hope (HHI) post: 30,86 (5.34) post: 37.95 (5.46) post: 3821 (5.79)
n=21,19,24 pre: 39.38 (5.69) pre: 3758 (5.65) pre: 3720 (7.09)
Hope-Path. (AHS) post: 25.41(4.80) post: 25.11 (4.00) post: 24.71(5.65)
n=22,19,24 pre: 25.18 (5.63) pre: 24.68 (4.02) pre: 2388 (6.33)
Hope-Agency (AHS) post: 26,67 (5.07) post: 2405 (4.43) post: 25.46 (5.50)
=21,19,24 pre: 25.67 (5.46) pre: 2374 (4.86) pre: 2358 (6.66)
Nat. Con. (INS) post: 4.05(1.28) post: 5.26(1.45) post: 4.33(1.66)
n=21,19,24 pre: 3.86 (1.35) pre: 5.16(1.46) pre: 3.96 (1.68)
Nat. Con. (CNS) post: 71.00 (13.57) post: 77.42(12.53) post: 74.41 (14.32)
n=22,19, 22 pre: 72.68 (11.48) pre: 75.53 (13.57) pre: 73.05 (12.80)

Transc. Co., Transcendent Connectedhess; HH, Herth Hope Index; Hope-Path., Hope Pathways; AHS, Adult Hope Scale; Nat. Con., Nature Connectedness; INS, Inclusion of
Nature in Self: CNS, Connectedness to Nature Scale.
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Delay

Human-Built

Nature

Positive affect

Negative affect

Satisfaction with life

Meaning

Transcendent. connectedness

Elevation

Hope

(Herth Hope Indiex)
Hope—Pathways
(Adult Hope Scale)
Hope—Agency
(Adult Hope Scale)

Nature connectedness
(Inclusion of Nature in Self)

Nature connectedness
(Connectedness to Nature Scale)

Bolded numbers indicate significance.

04,p=0310
23[-0.21,068]
121)=-066,p=0520
0=-0.14[-0.56,0.28)
{21)=-058,p=0571
d=-012[-0.54,030)
1(20)=0.79, p=0.441

=017 [-0.26,0.60)
91,p=0373
19[-0.23,061)
1(20)=0.70, p=0.490
0=0.15[-0.28, 0.58]
1(20)=0.49, p=0.633
d=0.11[-0.32,053)
0.36, p=0.724

08034, 0.49]
56,0=0.134

34[-0.10,0.78]
120)=0.81,p=0.428
0=0.18[-0.26, 061)
121)=-124,p=0230
0=-026(-069,0.17)

1(18)=1.61,p=0.148
d=035[-012,081)
1(18)=-1.49, p=0.153
=-034(-0.80,0.13)
€(18)=1.24,p=0.230
d=029(-0.18,0.44)
1(15)=066, p=0.521
d=0.16(-0.33, 0.66]
(18)=1.91,p=0.073
0=0.44[-0.04,090]
#17)=1.10, p=0.286
d=0.26(-0.21,0.73]
1(18)=0.67, p=0513
d=0.15[-030, 0.60]
1(18)=0.87,p=0.397
d=020(-0.26,065]
1(18)=0.65, p=0.591
d=0.13[-033,058]
1(18)=0.49, p=0.630
d=0.11(-034,056]

d=0.28(-0.19,0.73)

1(22)=226,p=0.034
=047 [0.04, 0.90]
12! 96,p=0.347
d=-020[-0.60,021)
1(23)=2.13,p=0.044
d=043[0.01,0.85]
1(22)=1.26, p=0221
d=0.26(-0.16,0.68]
1(23)=2.01, p=0.056
d=0.41[-001,0.82]
1(23)=289,p=0.008
d=0.59 [0.15, 1.02]
1(28)=1.19, p=0.246
d=024[-0.17,065]
1(23)=1.35, p=0.191
d=028[-0.14,068]
1(23)=3.14,p=0.005
=064 [0.20,1.08]
1(23)=223,p=0.036
d=0.46 [0.03, 0.87]
121)=092, p=0368
d=0.20(-0.23,0.62]
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Theme

Happy
Peaceful
Awe
Grateful
Vibrant
Curious
Connected
Comfortable
Strong
Hopeful
Safe
Inspired
Thoughtful
Free

Proud
Humble

Emotions included in theme

Joy, glad, light, amused, positive, good, mirth, thriled
Peaceful, serene, content, relaxed, tranqui, pleased, rice, quiet, composed, mellow

Wonder, amazed, fascinated, admiration, respect, vast

Appreciative, blessed, privileged, cherish, honoured, lucky

Exhiarated, energetic, growth, alive, excited, playlul, recharged, giddy, childiie, festive, ively, youthiul
Intrigued, surprised, adventurous

Unity, kinship, loved, embraced, community

Warm, cozy, like home, familiar, satisfied

Powertul, resilint, adaptable, endurance, determined, ambitious, productive, accomplished, perseverance
Optimistic

Protected, sheltered, relef, friencly, kind, welcome, cared for, caring

Creative, imaginative

Reflective, focused, alert

Released, cathartic, independent, open

Clever

Insignificant, small, simple

Total

189

Counts

Nature

118
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emation theme: happy
participant bbjz4952

emotion theme: peaceful emotion theme: awe
participant cwnd4968 Pparticipant hzme1309
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participant neba2957

emotion theme: annoyed
participant brpu4249

emotion theme: lonely
participant jjvh9725
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Frustration
Fear
Anger
Sadness
Helpless
Hopeless
Guilt
Anxiety
Hope
Resilience
M

SD

N

Worry

0.654*
0.708™
0.594**
0.670
0.486™
0.483
0.492*
0.548
0.164**
0.047
3.09
0.811
623

Frustration

0.618™
0.750**
0.627**
0.549*
0.473
0.487*
0.5634**
0.145
0.053
2.90
0.965
615

Fear

0.681**
0.676™*
0.555"
0.560"
572"
a.e5r™
0.206**
0.081
2.56
0.932
624

Anger

0.680"
0.537*
0.538™
0.523
0.592*
0.146™
0.059
2.60
0.982
620

Sadness

0.687**
0.567**
0.548™
0.576™
0.181*
0.087
2.80
0.977
623

Helpless

0.754**
0.481*
0.466™*
0.065
-0.013
2.81
0.963
619

Hopeless

0.545
0.5632
—0.008
—0.050
2.51
0.939
622

Guilt

0.614~
0.142*
0.060
2.20
0.902
623

Anxiety

0.189™
0.163*
2.28
0.936
619

Hope

0.569*
2.40
0.860
618

1Correlations are reported for all participants answering yes to the question: Do you think that climate change is happening? **Correlation is significant at the <0.001

level (two-tailed).
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worry
frustration
sadness
helpless
fear

anger
hopeless
hope
anxiety
resilience

guilt
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o

1

o

20 40 60 0

Statistics
M Not at all
M Not very strongly
Moderately
Very strongly
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Bridget
Tina
Joseph
Lindsay
Ruth
Ashley
Tracy
Melanie
Erin
Jonathan
Stepharie
Nicholas
Michelle
Juiie:
Susan
Kyle
Hope
Jefirey
Mary
Kim
Chad

In the backyard of her childhood home

Inside her home

In a fied beside his childhood home

On a small hill near the visitor's center on Mauna Kea

In a canoe on alake at Camp Louise in northeastern PA
In the backseat of her parent’s car diving between NJ and PA
Outside in a smallvillage in Africa

In a swimming pool

On an organic farm in Bucks County, PA

n a Boy Scout camp in MD

In the woods near her childhood home

In his dining room looking out into the backyard of his home
On abeach in Nova Scotia

In the Adirondacks

In a social worker's office

On the Appalachian Trail

In the water off of Borneo

In a high-rise apartment buiiding in Trenton, NJ

On a boulder in a field in VT

In Mariposa Grove

Nextto the Colorado River in NH
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Number of Years Number of participants ~ Percent of total

0-10 5 238
11-20 6 285
21-30 3 143
31-40 2 95
41-50 3 143
51-60 1 48
61-70 1 48

TOTAL 21 100
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Age at time of Number of participants ~ Percent of total
experience

Birth-5 0 0
6-10 5 238
11-15 1 48
16-20 4 19
21-25 2 95
26-30 3 143
31-85 0 0
36-40 2 95
41-45 2 95
46-50 1 48
51-55 0 0
56-60 0 o
61-65 1 48
66-70 0 o
TOTAL 21 100
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Bridget
Tina
Joseph
Lindsay
Ruth
Ashley

Tracy
Melanie
Erin
Jonathan
Stephanie
Nicholas
Michelle
Juiie
Susan
Kyle
Hope
Jefirey
Mary

Kim
Chad

Watching ants collect and carry soil to an anthil

Reading the book 73 Original Clan Mothers

Seeing baby birds in a nest for the first time

Faling in love with rocks on the side of a volcano

Sleeping in a canoe on a lake by herself

Driving with her parents and seeing trash on the sides of the
highway

Encountering a boy who told her she peed in her water
Learning to swim at age 49

Interning on an organic farm

Witnessing the changes in tree species at a scout camp
Playing in abandoned fields near her home

Seeing a Hummingbird in his backyard

Working on a wood turties research project in Nova Scotia
Camping overnight for the first time

Seeing an image of nature in a social worker's office
Thru-hiking the Appalachian Trail

Encountering a giant cuttlefish while scuba diving

Giving cabbage to three women in a high-rise apartment complex
Becoming a rock on her grandmother’s farm

Walking into Mariposa Grove and seeing giant Sequoias for the first time
Meeting a white-tailed deer whie fly-fishing
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Name

Bridget
Tina
Joseph
Lindsay
Ruth
Ashley
Tracy
Melanie
Erin
Jonathan
Stephanie
Nicholas
Michelle
Juiie
Susan
Kyle
Hope
Jefirey
Mary
Kim
Chad

Age

57

32

36
51
51
30
56
a4
32
32
39

47
a8
65
61
52
40

Location

Cranbury, NJ
Cranbury, NJ
Hopewell, NJ

San Francisco, CA
Philadelphia, PA
New Hope, PA
Princeton, NJ
Hopewell, NJ
Philadelphia, PA
Paimyra, PA
Roaring Brook Township, PA
Hopewell, NJ
Bloomsburg, PA
Staten Island, NY
Hopewell, NJ

Key Largo, FL
San Raphel, CA
Hatboro, PA

Belle Meade, NJ
Lititz, PA

Dover, NH

Setting

Suburban
Suburban
Suburban
Urban
Urban
Suburban
Urban
Rural
Urban
Rural
Rural
Rural
Suburban
Urban
Suburban
Urban/suburban
Suburban
Suburban
Rural
Suburban
Urban
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Fear
Sadness
Anger
Frustration
Hopeless
Helpless
Worry
Anxiety
Guilt
Resilience
Hope

Negative emotions

0.84
0.83
0.82
0.80
0.79
0.78
0.78
0.76
0.73

Positive emotions

0.88
0.86
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PSD

Natural

Cultural

Cohesive

Diverse

Sheltered

Open

Serene

Social

‘The environment affords

A Natural quality; a sense of the natural world,is distinctive shapes and patterns,its inherent force and power. The wild and untouched;
free-growing vegetation, veteran trees, self-sown plants, and the passage of time without human intervention.

A Cultural quality: a sense of the cultivated, crafted, and mar

made, as opposed to the “self-made” or naturally developed. Distinct traces of

human creative effort, culture, and history. Efforts of both past and present generations.

A Cohesive quality; a sense of spatial and structural cohesion and unity. A spacious, uninterrupted whole, a “world in itself” surrounding the
visitor, possible to wander around within and explore.

A Diverse quality; a sense of structural and ecological diversity. A large variety of different speci

of plants and animals. A multi-layered and
structurally diverse vegetation, mixed with, e.g, water features

A Sheltered quality; a sense of shelter,

afety and protection. Often

ociated with smaller,relatively enclosed spaces, where suffcient

openings and transparency still main

in good visibilty and a connection with the outside world

An Open quality; asense of openness and freedom from physical obstacles. Large open spaces with plenty of room to roam freely, to see far

into the distance. Generous prospects and vistas, with unbroken sightlines.

A Serene quality; a sense of tranuillity, peace, serenity. Freedom from noise and disturbances. Peaceful sounds of nature. Absence of other

people, signs, signals, or otherwise threatening or intrusive stimt
A Social quality; a sense of bustling activity, people, and movement. A dense, lively place, with lots of social activities and interactions. Often

particularly strong in urban settings, .., around cafés, shopping streets, squares, etc.
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Serene Sheltered Natural Cohesive Diverse Open Cultural Social

_—

Restorativeness Complexity
Mammal Primate A, afarensis  H.erectus  H.sapiens  Agriculture  Urbanism
(~100Ma)  (=50Ma) (=4 Ma) (-2Ma)  (=300ks)  (=30ka) (=3 ka-present)

Time
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PSD
Social
Cultural
Open
Diverse
Cohesive
Natural
Sheltered

Serene

Phase of primary development

Urbanisation
Agriculture/sedentism
Open plains (H. sapiens)
Edge zones (e.g. H. erectus)
Forest floor (c.g. 4. afarensis)

Arboreal (primate order)

Mammals

(= years ago)
(3 ka - present)

(30 ka)
(300 ka)
(2Ma)
(4 Ma)

(50 Ma)

(100 Ma)

Neurological response bias

Type 2 processing /
Sympathetic responses

Type 1 processing /
Parasympathetic responses
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Label

Social Prescription

Green Prescription, Nature Prescription, Nature-

Based Prescription, Park (Rx) Prescription

Intervention type
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Topic for future research
Fact finding
“The ability of z00 visitors to recall key information on animals, habitats or biomes is

enhanced by the display of and engagement with the living collection.”

Small scale behavior change
“A greater understanding of sustainable shopping habitats and choice of products due to

engagement with in-200 messaging and storytelling around climate change’.

Long-term behavior change
“Greater value given to nature and a decper appreciation of the benefis of the natural

world by visiting the z00 and regularly supporting its work”

Valuing local nature.
“The importance of the z00' green/blue spaces to human health is embedded in the
psyche of the 200 vsitors and thercfore is viewed as important on par with visiting to see

the living collection.”

Consideration of biodiversity

nhanced understanding of the role of the ex situ population to the conservation needs
of free-living animal and wild places”.

Advocacy

“Lobbying of local government representative or similar to gain traction for
environmentally-beneficial policies is increased due to increased education post-z00

visitin

Potential impact

Improves the welfare of the animals by encouraging the 200 to further develop

species-appropriate husbandry that support species’ needs.

Measuring long-term recall of key information and how this is improved by zoo
visiting would evidence efficacy of zoo education outputs.

Improves human wellbeing and animal welfare by encouraging planetary friendly,
sustainable, behaviors.

Measuring the number of z00 visitors that change behavior to improve their own
and planetary wellbeing post-engagement with 700 educational messaging can
evidence how to display behavior change information in the future.

Improves human wellbeing and animal welfare by encouraging planetary friendly,
sustainable behaviors.

Measuring how people change routines or previously entrenched activities post-zoo

visit to deliver longer-term wellbeing benefits can evidence the benefis of regular,
versus sporadic, 200 visiting and provide suggestions for how z00s encourage repeat
isits.

Human wellbeing is promoted by regular access to nature and animal welfare is
improved due to the added value placed on the living collection as a ool to enhance
connectivity with the natural world.

Measurement of psychological (e.g., improved mood) and physiological (c.g.,
lowered glucocorticoids o reduced heart rate) benefits evidences the importance of
the future conservation of 200 green spaces.

Improves animal welfare by encouraging the oo to display species in a manner that

increases engagement with wild-world conservation work.

Improves human wellbeing and animal welfare by advocating for planetary-friendly

policy change.
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CES variable Scale Male percent Female percent
Worry Not at all 71.4 28.6
Not very strongly 60.5 39.5
Moderately 39.9 60.1
Very strongly 31.2 68.8
Frustration Not at all 502 40.8
Not very strongly 411 58.9
Moderately 39.8 60.2
Very strongly 35.9 64.1
Sadness Not at all 57.1 42.9
Not very strongly 53.3 46.7
Moderately 34.0 66.0
Very strongly 34.8 65.2
Helpless Not at all 57.9 421
Not very strongly 36.6 63.4
Moderately 41.8 58.2
Very strongly 36.6 63.4
Fear Not at all 66.7 33.3
Not very strongly 46.2 53.8
Moderately 32.7 67.3
Very strongly 271 728
Anger Not at all 58.8 41.2
Not very strongly 38.8 61.2
Moderately 39.4 60.6
Very strongly 33.3 66.7
Hopeless Not at all 56.7 43.3
Not very strongly 30.9 69.1
Moderately 40.5 596
Very strongly 46.2 53.8
Hope Not at all 52.4 47.6
Not very strongly 37.0 63.0
Moderately 38.7 61.3
Very strongly 48.1 51.9
Anxiety Not at all 56.5 43.5
Not very strongly 39.1 60.9
Moderately 36.2 63.8
Very strongly 29.0 71.0
Resilience Not at all 44.2 55.8
Not very strongly 38.7 61.2
Moderately 40.9 59.1
Very strongly 46.3 53.7
Guilt Not at all 54.8 45.2
Not very strongly 39.7 60.3
Moderately 34.1 65.9
Very strongly 31.3 68.8
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2010 Clyde, Scotland,
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Woodland
Wilson et al., As above

2011

QoL, quality of life; Sig,, significant.

Qualitative

Quasi

experiment

one-group

pretest-post-test

Mental illness
e n =28 clients (36% female)
e 1 =8 clinicians

Mental illness
e n =77 clients (26% female)

Community mental
health services

o Mental health
employment services
e Forensic services
e Other tertiary

services

As above

Ecotherapy

format

o 12 wks

e 3 h/wk

e Groups of 6-12

Activities

e Conservation e.g., weeding
e Construction e.g., bird box
e Bushcraft e.g.,, map reading
e Exercise e.g., Tai Chi,

e Environmental art e.g,,
photography

e Other e.g, Scottish
Museum of Rural Life

As above

Procedure

e Interviews

e Focus groups
Questions

1. Program outcomes

2. Facilitators of change (service characteristics)

Analysis

e Interpretative phenomenological analysis

Procedure

e Self-report questionnaires
Questionnaires

e General health: (SF12v2)
e Wellbeing (WEMWBS)

e Physical activity (SPAQ)
analysis

o Paired t-tests

Client outcomes

1. Improved fitness, physical, and
mental health

2. Daily structure important

3. Transferable knowledge and
skill

4. Increased socialization

5. Participation with clinicians
improves therapeutic relationship
6. Meaningful work leads to
pride and self esteem

7. Ongoing community
engagement e.g., volunteering,
higher education

General health

e No sig. changes
Mental wellbeing
e No sig. changes
Physical activity

e Sig. increase

Questionnaires. GAD-7, Generalized Anxiety Disorder Questionnaire (Spitzer et al,, 2006); INS, Inclusion of Nature With Self Scale (Schultz et al., 2004); NR, Nature Relatedness Scale (Nisbet et al., 2008); PANAS, Positive and Negative Affect Schedule
(Watson et al,, 1988); PSS, Perceived Stress Scale (Cohen et al,, 1983); ReQoL, Recovering Quality of Life Scale (Keetharuth et al, 2018); SF12v2, Short Form 12, Version 2, Health Survey (Ware et al,, 2007); SPAQ, Scottish Physical Activity Questionnaire
(Lowther et al,, 1999); TPAS, Types of Positive Affect Scale (Gilbert et al., 2008); UCL-MWM, UCL Museum Wellbeing Measure (Thomson and Chatterjee, 2015); WEMW BS, Warwick-Edinburgh Mental Well-Being Scale (Parkinson, 2006).
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2020

Sheffield, RCT

England,

United Kingdom

Metropolitan

City

Manchester, Mixed methods
England, Qualitative
United Kingdom  Quasi

Art Gallery and experiment
Park one-group

pretest-post-test

Mental illness: recovering
quality of life scale score in
clinical range

e 1 =164 adults (60%

female)

Mental illness or
disadvantaged

o 1n =146 (50% female)

e 53 years old (range 44-70)

Social prescription
by GPs (n =59)

e Social media

e Pamphlets and
flyers

o Wildlife trusts

e Council staff

e Large local

employers

Community mental
health nurses

e Day center for
disadvantaged and
vulnerable adults

Smartphone app prompts
participants to notice good
things

Format

e 1wk

e 1 SMS Prompt per day

e Individual

Intervention

e “Green” Condition

e Smartphone app uses GPS
and prompts to “enter 1 good
thing you notice” when near
urban green space.

Control

e “Built” condition

e As per Green but prompts
are random.

Arts and nature-based
activities in a park and gallery
Format

e 10 wks

e 2h/wk

e Groups of 16-26
Activities

e Gardening

e Museum art and
nature-focused activities e.g.,
painting nature scenes,

printing and drying flowers

Procedure

e Self-report questionnaires
Questionnaires

e QoL (ReQoL)

e Positive Affect (TPAS)

e Nature Connectedness (INS and NR)

e Time spent outside as a child
e Time spent outside in last year
Analysis

¢ MANOVA

Qualitative

Procedure

e Observation

e Semi-structured interviews
e Participant diary entries
Analysis

o Inductive thematic
Quantitative

Procedure

e Self-report questionnaires
Questionnaires

e Mood (UCL-MWM)

o Affect (PANAS)

Analysis

o Paired ¢-test

Both conditions

e Sig. improvement all scores

e No main effect of condition

e Greater improvement in QoL
in participants with mental illness
Built condition

e Greater improvement in QoL if
less time outside in last year
Green Condition

e Greater increase in Nature
Connectedness if greater time
spent outside as a child, or less
time spent outside in the last year
e Lower baseline Nature
Connectedness predicts greater
improvement

e Improvements in Nature
Connectedness and Relaxed
Positive Affect predict
improvement in wellbeing
Qualitative

Themes

1. Improved self-esteem, skill
acquisition, confidence

2. Decreased social isolation,
improved interpersonal
confidence

3. Formation of community,
shared experience of mental
illness

Quantitative

Wellbeing

e Sig. improved
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Setting Design
Northwest Ethnographic
England,

United Kingdom

Woodland

homestead

Logan, QLD, Qualitative
Australia

community food

garden

Gloucestershire, Mixed methods
England, Quasi

United Kingdom  experiment
Inland Wetland one-group

pretest-post-test

Qualitative

Participants

Mental illness

e 1 =7 volunteers (86%
female)

e n =2 property owners
(50% female)

e All attending for 1+ years
® 35-67 years old

Mental illness

e n=12 African
humanitarian migrants

e All attending for 1+ years

Anxiety, depression

e 1 =16 patients (50%
female)

e 1 =2 mental health
support workers

e ~51 years old

Referring
service(s)

e Local charity
organization

e Others
(unspecified)

Multicultural-
specific community
referral service

NGO mental health

workers

Intervention

Therapeutic horticulture
Format

e 6 wks

e 2 sessions of 4-6 h/wk
e Groups of 9

Activities

1. Gardening

2. Construction e.g., bird
feeders

3. Maintenance e.g., painting

Allotment gardening
Format

o 20 m? plot/participant
e Participants attend 4-5
times/week

Wetland exploration and
education

Format

e 6 wks

e 2 h/wk

e Groups of 8-10
Activities

e Guided nature walks
(0.8-1.5 km)

e River walk (2.5 km)

e Fauna watching and
education (birds, otters)
e Canoeing

Data collection and analysis

Procedure

e Semi-structured interviews
Questions

1. Motivation to attend.

2. Feelings about the intervention environment.

3. Personal meaning of participation.
Analysis
e Thematic

Procedure

e Semi-structured interviews

Questions

1. Motivation to join.

2. Motivation to continue attending.

3. Why isinvolvement in the garden personally
important?

Analysis

e Thematic

Quantitative

Procedure

e Self-report questionnaires

Questionnaires

e Wellbeing (WEMWBS)

e Stress (PSS)

e Anxiety (GAD-7)

o Affect (PANAS)

Analysis

e Wilcoxon signed rank test

Qualitative

Procedure

e Focus groups

e Semi-structured interviews
Questions

1. Changes in mental health.

2. Contribution of wetland environment to mental

health.

3. Contribution program design to mental health.

Analysis

e Content analysis

Findings

Themes

1. Beneficial intervention
environment e.g.,
tranquil, sense of escape,
“in and with nature”

2. Social connectedness,
meaning and belonging
3. Meaningful tasks,
learning new skills, sense
of purpose

Themes

1. Land tenure,
symbolism of connection
to land

2. Farming is central to
migrant culture

3. Community

belonging

Quantitative

e Sig. improvements on
all measures
Qualitative

e Improved affect (i.e.,
peaceful environment,
distraction)

e Decreased social
isolation

e Improved confidence
o Feel healthier
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Search Concept

1 Social prescribing

2 Mental health

3 Nature therapy

4 Green/blue
prescription

5 All searches
combined

6 Limits

Keywords

“Social prescri*” or “social referr*” or “community referr*” or “community link*” or “link worker*” or “community connect*” or
“community navigat*” or “refer to community” or “referral to community” or “non#medical referr*” or “non#medical prescri*” or
“health train*” or “well#being program”

“Mental health” or “mental ill health” or “mental illness” or “mental disorder” or “mental fatigue” or “psychiatric” or “psychiatric illness”
or “psychological” or “psychological illness” or “stress” or “depression” or “anxiety” or “recovery” or “low mood” or “well#being” or
“quality of life”

“Eco#therap*” or “nature#therap*” or “green#therap*” or “green#care” or “plant#therap*” or “horticulture#therap*” or “therapeutic
horticulture” or “community farm*” or “community garden*” or “garden therap*” or “Therapy garden” or “farm therapy” or “care farm”

*»

or “conservation therap*” or “forest#therap*” or “forest#bathing” or “shinrin#yoku” or “wilderness therap*” or “adventure therap*” or

* +

“urban space therap*” or “Urban green space*” or “green#space” or “agriculture therap*” or “therapeutic agriculture” or “blue therapy”
or “blue care” or “urban blue space” or “blue space” or “hydro#therapy” or “aquatic#therapy” or “aqua#therapy”

P

“Park#prescri*” or “green#prescri*” or “blue#prescri*”

(Social prescribing and mental health and nature therapy) OR [(green/blue prescription) and mental health]

English language
2,000 onward

Peer-reviewed journal articles

#Indicates zero or one characters, *indicates one or more characters.
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Publication

Population

Intervention

Comparator
Outcomes

Study design

Inclusion criteria

Primary research
Peer-reviewed journals
English language
International evidence
Published on/after 1
January 2000

Adults
Any gender
Mental illness

Socially prescribed
nature therapy

No restrictions
No restrictions

No restrictions

Exclusion criteria

Review articles

Books, conference
proceedings
Non-English language
Published prior to 2000

Inpatient

Animal-assisted therapy
Exercise as primary

therapeutic mechanism
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Screening

Records identified from:
Databases (n = 588)

Citation searching (n = 3)

Duplicate records removed
(n =98)

i

1

Record titles screened

(n = 493)

Records excluded
(n =428)

!

Record abstracts screened

Records excluded
(n =44)

(n = 65)
!

Reports assessed for eligibility

11 1

(=21
!

[ included ||

Studies included in review
(n=6)
Reports of included studies

(n=7)

Records excluded

(n =14)
Not mental illness (n = 7)
Not social prescription (n = 5)
Physical activity (n = 2)
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Springwatch videos

Livestream videos

Views
Shares
Reactions
Comments
Views
Shares
Reactions
Comments

Sum

17,735,000
54,717
219,350
13,701
8,115,900
23,402
221,756
129,564

1,100
81
610

27,900
58
956
308

Maximum

2,900,000
14,000
33,400

1,251
580,900
6,674
19,000
4,950

Mean per video

260,809
805
3,225
201
147,562
452
4,032
2,356

Std. Deviation

500,042
1,773
4,384

224
91318
897
2618
825
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Main themes Sub-themes

1. Emotional 1.1Positive emotional responses

reactions
1.2Negative emotional responses
1.3Displaying mixed or complex
emotional responses

2. Cogniveand 2.1 Process of personal

reflective reactions  development

2.2 Deep and critcal thoughts
about human-nature relationships

3.Coping with stress ~3.1Perceived therapeutic benefits

3.2Managing stress and distress

3.3 Combatting social isolation

3.4 Respite and escape from
pandemic-related worry and
boredom

llustrative quotes (Dataset 1, Springwatch)

My heart was singing for joy seeing those fox cubs
playing on the trampoline. One of the most beautiful

things | have ever seen in animal ideos 8% «
The sound of birdsong and running water so calming

Beautiul, love great crested grebes especially with
babies (humbugs) so cute

Itwas my job to stand by the windows and kil every
wasp that came in.
one lfe and its not mine to take. Shame | didn't realise

that about farm animals unti Syears agu.
Please don't reveal his (badger) location. Someone will

want to shoot him! ..

Makes me sad for deaf people and that they can't hear

the beautiful birds singing or any other natural sound

You are so lucky to have a wonderful wood to go to. 'm
82 and been isolated for 9weeks, | love the woods but

can't go

It takes me back to my chiidhood when every time | saw
my Grandad at this time of the year he asked meif | had

heard a cuckoo. | seem to recall in those days | heard
one every year and now it is a treat to hear one

Oh wow, | never even noticed that before.
kingfisher decides to show itself to me | will know the

-

Ihave a big fear of wasps but actually that was really
fascinating to watch, | didn't know that at all. | wil
appreciate them from a far from now. Really do enjoy
learning about nature

f lockdown has taught me anything... it been here
for years and years and it's now we fight to ensure it's
here for many generations to come

We need to be there for nature after this. If we look after

nature, nature will look after us

Watching Springwatch has been one of the most
therapeutic things for me throughout this whole
experience. Nature and al the beautitul creatures
we share this planet with has brought me so much

comfort during this surreal time that we are fiving through

‘The mindfulness moments have all been wonderful

1 always look forward to them, it shows that just watching
and listening to nature, no added music, no commentary,

i the very best tonic
Such a wonderful toni

whole of Springwatch. So very special @6
Love the show helps me relax from the horrible anxiety
this virus is given me

I've watched Springwatch since it started and think this
series has been wonderfully produced. As someone who
suffers with social anxiety I've loved the focus on mental
health issues and mindfulness of nature. I've been locked
down due to health issues and have only been out to ho
9o shopping where I'd normally be out in nature. Luckly,
our flat backs onto school fields surrounded by trees and

hedgerows so I'm stil getting to see and hear nature.
We have seen, Jackdaws, Oystercatchers, Wrens,

Robins, Thrushes, Black birds, butterflies, bees and think
we have some reed warblers in the long grasses around

the edge of the field. Thank you for bringing ginger
nature to us when we can't visit it by ourselves

Helps us who are isolating to still be connected to the
great outdoors. A big thank you to everyone involved

Well done to the Springwatch team! Briliant series once

‘again and under diffiout conditions. This has been my
break from the tedium of lockdown. Thanks for the
memories and relaxation

I've had the best spring meandering through some of the

ancient pathways across our part of the South Downs.

Every walk we spot something new, every walk shows us
‘something breathtaking. It helps distract from the terrble

plight we are in for a precious hour or two, as do the
marvellous Springwatch shows, thank you

Exact quotes are used, including commenter typos. Emoticons are also presented exactly as commenters used them.

I think | realised everything only has

now, when a

, food for the soul. Thank you so
‘much for these mindfulness moments and indeed for the

llustrative quotes (Dataset 2, Chris
Packham)

Thank you for bringing the birdsong and nature to
us so uplifting

ove your banter Chris and Meg. Thanks for

making me chuckle this morning @

1just love the pair of you, | st here with a smile on
my face for half an hour each morning! Thank you
My daughter found a bumblebee yesterday, it
was distressed and faling over + going round in

circles. Obviously been poisoned ® 4ot
know how to help it out of its misery

I'm getting very worried as we usually have lots of
Beautiful bird's in our garden, but we've noticed

we've had none over the last couple of days @
I'm with you - my 89year old mum also has
GOPD [Chronic obstructive pulmonary disease]
and her boiler broke down last week-

1 am worried

The celandines remind me of walks along the ciff
tops in Shanklin with my murm as a smal child
Most of the cliff path fallen away. It was a magical
place then. In the 50's

My mum, who passed in Dec, suffered dementia
and mishear words, when told there were biue
tits in the garden she thought they were biinking
gits. | can never see a blue it now without that

memory,ove her @

‘That was SUGH a fun and informative broadcast!
Fascinating to leam the order of breeding, for
birds. | witnessed 2 robins mating, very quickly
on our fence, yesterday. Felt privileged, if a ltle

voyeuristic for a second or two! o

lterally knew nothing about primroses even
thought we have some in the garden - so thanks
50 much for this informative inspirational talk.
Nature is super amazing - thanks for sharing your
knowledge

If we listened and watched nature a fittle more
we wouldn't have many of the struggles we as
humans suffer I'm certain.

1 am really feeling the cimate crisis that is
happening due to unnatural adversites. On the
positive | have seen a good number of bees so
far this year, and it was great to see the Red
‘Admiral looking strong, so that feels positive and
it is great to see wildlife holding on. | hope in the
future...that more people start to make their
gardens more wicdife friendly, because this would
make a huge difference if we all managed that for
the future of the natural world in which we fve. It
is positive that more people are taking more of an
interest now, and | hope this continues and
develops.

The sound of the wind passing through the trees

and leaves s beautiul and very therapeutio @

Love these live streams, finding solace in nature

N4

My anxiety has worsened over the last few
weeks, but listening to you has lifted my moral
Thank you so much guys, you are my go to in the
morning and you're really helping to curb my
anxiety

I've watched every livestream. It's an integral start
to my day. Reading other people’s comments
make you feel less isolated. Great show

Good morning from Hull, so brillant to feel so

connected with everyone . thank you Chris
Fantastic break to realty just what we needed,
can't wait for the next one

Thanks Chris, a welcome break from al the doom
and gloom! x

You give us respite from the madness. Being able
o join you in your garden albeit virtually is such a
pleasure
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Parameter Variable df Mean square F-value P-value

HR Time (week 1, week 2, week 3) 2 21.421 1.046 0.361
Phase (before, during, after watching) 1 7.875 2.751 0.114

Time x Phase 2 7.826 4.361 0.020**
HF Time (week 1, week 2, week 3) 2 18849.152 0.477 0.624
Phase (before, during, after watching) 1 13381.210 1.192 0.289
Time x Phase 2 1913.521 0.198 0.821
LF Time (week 1, week 2, week 3) 2 33052.207 0.693 0.506
Phase (before, during, after watching) 1 5154.852 0.432 0.519
Time x Phase 2 29207.819 2.347 0.109
LF/HF Time (week 1, week 2, week 3) 2 1.524 0.590 0.559
Phase (before, during, after watching) 1 0.161 0.174 0.681
Time x Phase 2 0.249 0.427 0.656
SDNN Time (week 1, week 2, week 3) 2 4.363 0.012 0.988
Phase (before, during, after watching) 1 110.573 1.072 0.313
Time x Phase 2 22.676 0.267 0.767

*P < 0.1, **P < 0.05, ***P < 0.01.
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Dimension

Pleasure

Arousal

Dominate

Variable

Week 1
Week 2
Week 3
Week 1
Week 2
Week 3
Week 1
Week 2
Week 3

Mean

3.85
3.65
3.58
3.35
3.65
3.62
3.23
3.23
3.08

SD

0.46
0.69
0.76
0.98
0.69
0.75
0.43
0.51
0.74

df

Mean square

1.167

0.628

0.821

F-value

2.006

0.757

1.860

P-value

0.142

0.473

0.163
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Parameter Time Phase Mean F-value P-value Post-hoc

HR Week 1 Before video watching (1) 72.11 3.669 0.033* 153
During video watching (2) 71.63
After video watching (3) 70.97
Week 2 Before video watching (1) 70.77 0.026 0.975
During video watching (2) 70.80
After video watching (3) 70.69
Week 3 Before video watching (1) 73.80 1.678 0.198 1>2
During video watching (2) 73.14
After video watching (3) 73.49
HF Week 1 Before video watching (1) 95.40 0.965 0.389
During video watching (2) 95.47
After video watching (3) 108.18
Week 2 Before video watching (1) 117.38 0.275 0.761
During video watching (2) 123.99
After video watching (3) 138.55
Week 3 Before video watching (1) 136.88 0.306 0.738
During video watching (2) 142.18
After video watching (3) 155.35
LF Week 1 Before video watching (1) 126.71 2.330 0.109
During video watching (2) 111.87
After video watching (3) 181.87
Week 2 Before video watching (1) 116.23 1.543 0.225 1>2
During video watching (2) 84.21
After video watching (3) 107.08
Week 3 Before video watching (1) 152.98 1.753 0.185
During video watching (2) 104.47
After video watching (3) 237.12
LH/HF Week 1 Before video watching (1) 1.76 0.309 0.736
During video watching (2) 1.63
after video watching (3) 1.77
Week 2 Before video watching (1) 1.45 0.124 0.884
During video watching (2) 1.41
After video watching (3) 1.53
Week 3 Before video watching (1) 1.37 0.089 0915
During video watching (2) 1.41
After video watching (3) 1.46
SDNN Week 1 Before video watching (1) 28.15 1.255 0.295
During video watching (2) 27.65
After video watching (3) 30.53
Week 2 Before video watching (1) 30.19 0.148 0.863
During video watching (2) 28.78
After video watching (3) 29.54
Week 3 Before video watching (1) 28.79 2.223 0.119
During video watching (2) 26.34
After video watching (3) 31.98

*P < 0.1, **P < 0.05, ***P < 0.01.
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Likert five-point scale
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Variable

Gender

Education

Ethnicity

Age

NPA (MET mins)

Percentage of time
undertaking NPA

Category

Male

Female

Gender diverse

Prefer not to say

No formal qualification

Less than high school

High school graduate

Some tertiary education

Certificate or diploma

University undergraduate degree
Postgraduate degree or above

NZ European

Méori

Samoan

Cook Island Mé&ori

Indian

Other

Mean = 44.80 (S.D. = 13.8), Lowest
age = 20 years, Highest age = 73 years
Mean = 574.17 (S.D. = 809.59) Skew = 1.991
Kurtosis = 4.4

Mean = 27.4%; S.D. = 30.8%

N (%)

70 (27.9)
180 (71.4)
1(0.4)
1(0.4)
1(0.4)
1(0.4)
13(5.2)
14 (5.6)
26 (10.3)
64 (24.3)
133 (52.8)
209 (82.9)
2(0.8)
1(0.4)
1(0.4)
1(0.4)

38 (15.1)
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1

. General questions

How often have you had therapy sessions while walking outside in nature?
o And how often have you had therapy sessions indoors?

How did you get to the decision to choose a treatment where you would

receive therapy while walking outside in nature?
o Or, if your therapist suggested this context for treatment, what did

you think of this suggestion?

o What did you expect of the sessions in nature beforehand?

How does/did your therapist incorporate nature in the sessions?

2. Suggestions for questions during the Imagination

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

What do you see/hear/smell?

What is happening?

What are you discussing?

What are you doing?

What role does nature play in this experience?
What is going on inside of you?

How do you feel/how does that feel?

How do you notice that?

What do you feel in your body?

What does this do with you?

What about nature makes it so?

What about that moves you?

What does that mean for you (as a person)?

3. Follow-up discussion after the imagination

To what extent was what you just experienced about the role of nature
something typical of any session outside?
o To what extent do you think the element of nature influences what
you get out of therapy?
What would be different if this session had not happened in nature, but
inside a consulting room?

The underlined questions were the central questions which gave most insight into
the inner world experiences of clients.
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Participant Gender Age Diagnoses Sport Previous Current

frequency of frequency of
sport a week sport a week

Pt F 14 ADD Netball/soccer/swimming/ 23 23
gymnastics/sailing/surfing/
volleyball/kayaking

pP2* F 14 N/A Surfing/netball/soccer/ 4-6 2-3
cricket/swimming

P3* M 14 /A Surfing/AFUathietics 7 7

P4 F 17 N/A N/A <1 1

P5* F 15 OCD/Anxiety/Depression Ice hockey/ 1 23
soccer/unning/netoall

P6 F 16 NA Rhythmic gymnastics 2-3 4-6

P7 F 16 N/A Gym 23 46

P8 F 14 A Footballnetball/basketbal 1 1

P9 F 14 Anxiety Touch football/ 23 1
soccer/netoall/suf ife
saving

“Participants who agreed to be interviewed.
F Female; M, Male; OCD, Obsessive Compulsive Disorder: ADD, Attention Deficit Disorder.
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