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Abstract
Background: Given the growing concerns for emerging adult wellbeing, there is a need to better
understand how this population group interpret, experience and seek to create wellbeing through nature.
This paper aims to address this gap and provide unique insight on how emerging adults perceive and
experience nature as a bene�cial resource to their sense of wellbeing. Methods: This explorative
qualitative study employed photo-elicitation interview method, where 18 emerging adults took
photographs that represent their views on and experiences of wellbeing, and during the follow-up
interviews discussed the meaning of their photographs. Without a priori mention, 14 participants
identi�ed contact with various elements of nature as important resources in supporting their wellbeing. It
is the results of these 14 interviews that are discussed in depth in this paper with a focus on i) the
elements of nature which emerging adults identify as important resources for their wellbeing, ii)
experiences and the perceived pathways between these elements of nature and emerging adult wellbeing.
Results: Thematic analysis revealed four distinct perceived pathways from nature to wellbeing, including
symbiotic nurturing, social glue, positive outlook, and centre-ing. Four elements of nature facilitated these
pathways: domesticated fauna and �ora and wild fauna and surrounding nature. Conclusion: The
�ndings help build understanding of how emerging adults perceive elements of nature as resources to
their sense of wellbeing. The �ndings have important implications for the development of nature-oriented
interventions to promote mental health and wellbeing among emerging adults. Keywords: Nature,
emerging adults, well-being, photo-elicitation, pathways

Background

1. Background

1.1 What is wellbeing?
Wellbeing is a nuanced and multifaceted concept, which stems from multiple aspects of life and thus, is
di�cult to de�ne [1]. There are two main perspectives that contribute to the understanding of wellbeing
referred to as the hedonic and eudaimonic traditions [2, 3, 4, 5]. This literature is mostly driven by
descriptions and dimensions of wellbeing. For the purpose of this study we use the de�nition of wellbeing
proposed by Dodge et al. [1] namely, wellbeing as the balance point between an individual’s resource pool
on psychological, social and physical level and the challenges faced. This de�nition presents a
straightforward, yet dynamic understanding of wellbeing, where the see-saw represents a balancing of
resources and challenges resulting in stable wellbeing (Figure 1). In other words, an individual who
possesses the psychological, social and/or physical resources to meet the respective challenges is
considered to be in a state of stable wellbeing. In the case of increased challenges without additional
resources the see-saw dips, along with wellbeing, and vice-versa. This de�nition presents a number of
strengths: simplicity, universal application, optimism (individuals are able to affect their own wellbeing);
and basis for measurement [1].
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Figure 1: De�nition of Wellbeing [1]
To complement this conceptualisation of wellbeing, the notion of pathways, as introduced by Hartig et al.
[6], allows for further insight in the mechanics of achieving (balanced) wellbeing. Simply put, pathways
can be described as ways of making use of a resource to achieve balance and thus wellbeing.

There is a need for a richer contextual understanding of how people from diverse age groups, cultural and
social backgrounds interpret, experience and seek to improve wellbeing in their daily lives. In particular,
there is limited research on which resources emerging adults identify and utilise for balancing or
increased wellbeing. This gap requires attention, given the high level of challenges affecting the wellbeing
balance of this population.

1.2 The case of emerging adults
It is recognised that it takes longer to mature in contemporary industrialised societies, where traditional
markers of adulthood, such as parenthood, are increasingly delayed to late twenties or early thirties [7, 8].
In this context, emerging adulthood (in earlier texts de�ned as 18-25 and later 18-29 years age group) has
been conceived as a distinct developmental stage that young people in industrialised societies experience
as they transition from adolescence to adulthood [7, 9]. Emerging adulthood is characterised as the most
fast-paced, unstable period of the lifespan with frequent lifestyle changes (changing partners, jobs, living
arrangements), which has been linked to increased stress and pressure on emerging adult coping
resources [10]. Furthermore, emerging adults can be particularly susceptible to social changes, such as
the rise of individualism and the expansion of the consumer culture, which have been linked to
dissatisfaction with material wealth and, more importantly, identity [11]. Altogether, these issues have
implications for the wellbeing of this age group, which can manifest in greater challenges [10,12]. In the
context of the de�nition of wellbeing presented above, this implies that emerging adults may have both
more challenges and with a higher frequency.

In addition, global statistics increasingly identify this age group as most vulnerable to mental and
behavioural challenges that translate to a signi�cant fatal and non-fatal disease burden. Suicide is the
second leading cause of death among 15-29-year-olds globally and Disability Adjusted Life Years for
mental and substance use disorders peak in this age group [13, 14]. Similar trends have been
documented in Australia [15] where the current study took place. There is some suggestion that these
vulnerabilities are further compounded by increasingly urbanised and technology dominated lifestyles
[16, 17, 18, 19, 20]. The apparent diminishing interaction with nature may present a missed opportunity
for emerging adults to take advantage of nature’s capacity to enhance wellbeing.

1.3 Salutary effects of nature
In this study, we consider the rather broad concept of nature or elements of nature as the “nature
experience” as introduced by Kaplan & Kaplan [21], referring to the subjective perception of natural



Page 4/23

elements and environmental features. A growing body of research indicates the positive impact of nature
on health and wellbeing [22, 23, 24, 25, 26]. Within urban environments, the presence of green and blue
spaces has been shown to be positively associated with better perceived general health, enhanced
physical activity and lower risk of obesity [27, 28, 29]. Such spaces are also associated with less risk of
depressive symptoms, stress and anxiety, and lower manifestation of negative emotions [24, 30, 31, 32].
Beyond alleviating symptoms of mental ill-health, contact and connectedness with nature is also
associated with enhanced wellbeing and happiness [33, 34, 35]. Human-animal interactions, a common
component of nature experiences, have also been acknowledged as bene�cial for health and wellbeing
[36, 37]. Companion animal guardianship is associated with reduced feelings of loneliness, increased
survival rates from certain diseases and improved quality of life, whereas encounters with wildlife can
induce a deep sense of wellbeing, leading to transcendental experiences and psychological health
bene�ts [18, 37, 38, 39, 40]. Evidence suggests that nature experience or elements of nature may be
considered as potential resources for balancing out experienced challenges, and thus achieving stable
wellbeing.

1.4 Nature, wellbeing and emerging adults
Research on emerging adults’ experiences of nature and wellbeing is limited and fragmented.
Quantitative and experimental studies in Canada using university student samples have linked outdoor
nature experiences to higher subjective vitality and positive affect [41, 42]. Other studies have
documented the relationship between the use of campus green spaces, perceived greenness and
restorativeness with higher quality of life among undergraduate students [e.g. 43, 44]. A study in the
United States (US) showed that students visited campus green spaces as a way to alleviate stress,
perceiving the spaces to provide a sense of “being away”, despite the green spaces being just a short
distance from the main busy areas of campus [45]. Similarly, a Canadian study of university students
showed that nature spaces were perceived to be bene�cial for mental health if they were separate from
everyday campus life setting and associated stressors [46]. Spending time in these natural places
allowed students to avoid social judgements and expectations and to relax and re�ect on their lives and
themselves.

A United Kingdom (UK) study found that 16-21-year olds sought forest and woodland areas to be alone
when coping with stressful situations with the importance of such spaces increasing as social
attachment to family declined during transition to adulthood, although this relationship was shaped by
participants past childhood nature experiences [47]. A Norwegian study found that vulnerable youth (17-
29-years olds) in Green Care activities, such as working with animals and agricultural tasks, experienced
comfort and a positive sense of self, which assisted in recovery [48].

When it comes to companion animal guardianship, in the US, a larger percentage of students (18.8%)
reported keeping a companion animal for coping compared to community members (13.4%) [49]. As
authors indicated, the importance placed on companion animals to ful�l the need for social support
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could be linked to the fact that most students were in a transitional stage, somewhat separated from
family and school friends, and had not yet formed social support networks in their college setting. This
resonates with research from the US and Canada where positive associations have been found between
companion animal experiences and psychosocial adjustment in emerging adulthood [50, 51].

In summary, this emerging body of research shows a complex relationship between various elements of
nature and emerging adult wellbeing and suggests that nature may be a promising resource for
enhancing the mental health and wellbeing of emerging adults. A more in-depth understanding is needed,
particularly on how this population interprets, experiences and seeks to create wellbeing in their daily lives
through nature, or to put it in other words, the perceived pathways between nature experiences and
wellbeing outcomes.

There have been substantial efforts to identify the pathways between nature exposures and health
outcomes [6, 52, 53, 54]. Air quality, physical activity, stress reduction and social cohesion are some of the
most commonly studied pathways [6]. However, much remains unknown about the complex and nuanced
relationship between nature and wellbeing outcomes, particularly among emerging adults. As Hartig
pointed out, we have more to learn about ‘for whom, when, how and in which context’ nature offers
bene�ts (p222). Given the heterogeneity of nature experiences in different populations [55], and unique
circumstances and developmental challenges in emerging adulthood, understanding their subjective lived
experiences could provide valuable insights for public health interventions.

Understanding of how emerging adults conceptualise wellbeing and the resources this population utilises
to balance wellbeing is limited. This study aims to complement the existing literature on wellbeing by
identifying resources that contribute to the wellbeing of emerging adults. Photo-elicitation interviews (PEI)
were completed with 18 emerging adults living on the urban east coast of Australia, where participants
provided the photographs that represent their views on wellbeing. Without any a priori mention of nature,
of these 18 interviews, 14 participants brought photos of nature to discuss the role that elements of
nature play in supporting their wellbeing. It is the results of these 14 interviews that are discussed in this
paper. The remaining four participants presented other resources supporting their wellbeing. It is
important to note that this study is explorative and explicitly avoided leading participants in any direction.
That being said, given the high rate of participants expressing elements of nature as resources
supporting wellbeing, this paper focuses on the perspectives and experiences of wellbeing of emerging
adults through elements of nature. Consequently, this paper aims to provide insights on: (i) the elements
of nature which emerging adults identify as important resources for their wellbeing; and (ii) emerging
adults’ experiences and the explanations of the pathways between the elements of nature and their
wellbeing.

Method

2.1 Design and data collection procedure
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Researchers highlight the value and the need for more qualitative research to capture the richness and
complexities of emerging adult lives as well as the use of bottom up participatory approaches to
contextualise wellbeing within different cultures and lay understandings [56, 57, 58]. This explorative
study used PEI where photographs taken by participants provided the basis for discussion during the
interviews [59]. By using such a ‘bottom-up’ participatory approach, we aimed to obtain an in-depth
understanding of the phenomena of interest from the participant’s perspective and experiences of
wellbeing. Visual data collection methods can be particularly useful in facilitating deeper and more
elaborate responses as well as providing a sense of familiarity and comfort during the interview process
[60]. Further, with the popularity of social media that includes the taking and sharing of pictures, such as
Instagram, Snapchat or Facebook, many young people are familiar with capturing and sharing moments
of their lives. This technique meant participants could exercise control over taking photographs and how
to discuss them during the interview in a manner representative of their own experiences and
perspectives on wellbeing.

Data collection was conducted during the months of August through to January and involved three main
steps:

Orientation session: meetings with each participant to discuss the research, provide a digital camera and
prompt cards about key photo-assignment points including ethical considerations and guiding photo-
assignment questions: i) “What does wellbeing mean to you? and ii) What contributes to your sense of
wellbeing?

Photo-assignment: included taking an unlimited number of photos to represent views and experiences of
wellbeing within a three-week timeframe, selection and submission of up to 10 most important
photographs.

Photo-elicitation interview: discussing with the researcher the meaning of the captured items/moments
for participant wellbeing.

To minimise in�uence on participants, when explaining the photo-assignment task, the researcher
provided only broad instructions refraining from providing speci�c examples of what participants could
photograph. Likewise, participants were not offered any formal de�nition of wellbeing and were advised
that the focus was on their own views and experiences with no right or wrong answers. Participants were
recruited via a larger survey about wellbeing and health-related lifestyle behaviours where they had the
opportunity to express interest in participating in PEI on their conceptions and experiences of wellbeing.
Recruitment materials did not mention nature. More detail on participant recruitment is provided in
supplementary material 1.

2.2 Participant characteristics, study setting and data analysis
The study sample comprised twelve females and two males with a mean age of 22.4 years. The majority
of participants were full-time university students (n=12), with one participant studying full-time at
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Technical and Further Education Australia (TAFE) and one not currently studying. Eight participants
reported being single, three were unemployed, two worked full-time and nine part-time/casual.

This study was conducted in South East Queensland and Northern New South Wales regions of Australia.
Outdoor culture in these areas is prominent given the relatively easy access to beaches, national parks,
green spaces and various outdoor activities, such as hiking and sur�ng. The climate is sub-tropical with
warm temperatures even during winter months. Majority of participants currently resided in the major city
of Brisbane (approximate population of 2.3 million people).

To link the narratives to the photographs, photographs were numbered and referred to during the
interviews. The interviews were audio recorded, and transcribed verbatim. The photographs were used to
seed discussion rather than treated as data per se. Thematic analysis was performed on the narratives
with the visual data aiding the analysis. The following steps were followed in the analysis by the �rst
author: 1) Familiarisation with the data: reading the transcripts repeatedly and taking notes on initial
ideas; 2) Initial coding; 3) Collation of initial codes into tentative themes; 4) Revision of the themes; 4)
Naming, de�ning and further re�nement of the themes through an ongoing analysis [61]. Coding, theme
development and interpretation of the quotes were discussed with co-authors. Common themes
(hereafter, pathways) were identi�ed and further re�ned. To enhance rigour and reliability of the analysis
peer debrie�ng and researcher re�exivity (�rst author documented research processes in a journal) were
used.

Results
Analysis of the data revealed various elements of nature being experienced by participants. Nature varied
from domesticated forms of nature (e.g. interactions with household animals or gardening) to more
natural or wild forms of nature (e.g. interactions with wildlife or spending time in more natural
landscapes). As such, the following classi�cations of elements of nature were derived: 1) domesticated
fauna, including experiences with companion and other domestic animals (e.g. farm); 2) domesticated
�ora, including experiences with indoor plants and urban gardens and parks; 3) wild fauna, including
experiences with wildlife both land and marine animals, and �nally 4) wild surrounding nature, including
more natural environments, such as rainforests, mountains, beaches, creeks, and, in more general terms,
climate. These four elements of nature were actively sought to varying degrees, and for varying purposes,
by different participants, who perceived these elements as a resource for wellbeing.

Additionally, four distinct pathways from the elements of nature to the perceived wellbeing outcomes
were identi�ed. We classi�ed these pathways as symbiotic nurturing, social glue, positive outlook, and
centre-ing (Table 1). These pathways emerged from participants’ narratives of how they perceived and
experienced wellbeing through interactions with nature. Each of these pathways is discussed in the
following sections. Additional participant quotes are provided in supplementary material 2.

Insert table 1 about here
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3.1 Symbiotic nurturing
Over half of participants spoke about how their role as a care-giver for plants or animals supported a
sense of purpose and wellbeing. This led us to identify the pathway of symbiotic nurturing as the inherent
human need to, care for a biological entity with a sense of reciprocity. Nature experiences, such as taking
care of companion animals (dogs and cats) or attending to plants, enable emerging adults to experience
the role of care-giver or nurturer. In participants’ words, this experience provided them with a “good
purpose” and feeling of being needed that was perceived to support their sense of wellbeing.

Symbiotic nurturing implies that participants perceived their relationship with companion animals and
plants as a give-and-take relationship. Three participants spoke about satisfaction from nurturing and
seeing plants grow over time (Picture 1). Interestingly, one participant linked this experience to the reality
of not yet having children, common during the emerging adulthood life stage. As highlighted in the
following comment, caring for plants may help satisfy the innate need to nurture, which is critical to
supporting wellbeing: “Neither me nor my girlfriend want children. We’ve made the decision now. It’s not in
our 10- and 20-year plan. But even a plant gives that ability to nurture something from a tiny little seed.”
(8-M-25). Companion animals, particularly cats, were perceived as supportive through providing regular
non-judgemental companionship, comforting and being “a friendly face” when needed. Interactions with
companion animals provided a sense of companionship when alone and eased feelings of loneliness
(Picture 2): “I normally play video games solo, so it’s just … it’s nice to have somebody there … just like
another person in a room and … to occasionally just … snuggle slightly.” (16-F-19).

3.2 Social glue
Emerging adults identi�ed nature spaces as a setting conducive to bonding with family and friends.
Building social glue with families or friends was often attached to engagement in outdoor activities or
“the stuff we do together”, such as hiking, mountain climbing or simply “hanging out” on the beach
(Picture 3 and 4), which tended to take place mostly in wild surrounding nature. Finding and bonding with
likeminded friends through these activities was viewed as favorable to wellbeing as it supported healthier
lifestyle (hiking vs. going out drinking or engaging in sedentary behaviors such as watching Net�ix).
Interestingly, one participant pointed out that time outdoors strengthened social bonds, “time together,
kind of getting to know each other” while simultaneously requiring disconnection from other contacts -
“it’s just about leaving phones at home.”. Cell phones, through their link to social media, were viewed as a
barrier to creating wellbeing through nature as it hampered immersion in the experience impeding
connecting with other people. This sense of con�ict between social media and authentic nature
experiences was expressed by Participant 12, (Female, 22): “I have to get the perfect picture to show to
everyone… I have to get the perfect caption [for social media] … and so then you’re not really living in the
moment...”

3.3 Positive outlook
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Most participants (n=12) spoke about how interactions with elements of nature nourished their positive
outlook thereby supporting optimism and a focus on the positives. Within this pathway, three underlying
mechanisms were evident: catalyst of positivity; achievement; and gateway to happy memories and
home. All of these mechanisms encouraged participants to possess a more positive outlook on life,
which was important to their wellbeing.

Catalyst of positivity refers to nature’s ability to put participants in a good mood and facilitate feelings of
gratitude. This mechanism was linked to all four elements of nature, including an explicit link to wild
surrounding nature in the form of climate with one participant describing: “I am so lucky… and counting
the things that you have, even whether it’s something as simple as the ability to walk, the ability to live in
a sunshiny climate where there are mountains to climb.” (12-F-22, Picture 5).Interaction with
domesticated animals had the ability to make participants laugh, which made them feel more exuberant
and happier: “I just think pets just do something amazing for you mentally…he [dog] puts a smile on my
face all the time. He’s hilarious.” (10-F-22). Catalyst of positivity appeared to be more prominent from
interactions with dogs, while cats were viewed more ascomforting companions, which shows that
different companion animals may help meet heterogeneous wellbeing needs. One participant, who
wanted a pet but was unable to have one, spoke about how she visited a friend’s family that has various
animals, and in this way, still received wellbeing bene�ts. This is worth noting, given that in this
population, living arrangements that are conducive to pet ownership may not be common.

Interactions with wildlife were identi�ed as a catalyst of positivity, although less frequently mentioned
compared to domesticated animals. Seeing wildlife made participants feel happy and positive: “If you
see one [kangaroo] on the side of the roadway and across the road, I smile. [living location] so we’ve got
koalas, kangaroos, possums, like, all in my backyard, so just sort of a happy place.” (18-F-26, Picture 6).

The mechanism of gateway to happy memories and home relates to nature’sability to trigger positive
past memories and evoke sense of familiarity and thus promote positive outlook (Pictures 4, 7, 8).
Participants a�liated with nature more and visited certain places in nature and/or engaged in activities
because this was something they did when they were younger: “it [beach] just brings up memories of my
childhood” (6-F-19). Connecting to home and past self, reminiscing and “reliving” those happy memories
offered positive reassurance and ultimately heightened wellbeing. Gateway to happy memories and
home, was also connected to nature’s calming and relaxing effects on participants: “Beach. I love the
beach. It reminds me of home. Home is – I don’t know. It’s relaxing … anywhere along the coastline is just
like home... it’s my home away from home.” (17-F-24).

Achievement was another mechanism fostering wellbeing in the positive outlook pathway. Although
mentioned by only a few participants, we decided to note this mechanism, given that emerging adults are
a population who may struggle to experience a sense of achievement (e.g. delays in securing a full-time
job and other life milestones) [8]. The achievement mechanism relates to the physical environment and
activities that nature offered to participants, and completion of these, such as having climbed a
mountain, evoked a sense of achievement, and thereby contributed to positive outlook (Picture 9):
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“I’ve sort of discovered that, something that I can count on to always make me feel, you know, just
content and happy and just good about myself is climbing mountains. I can rely on that. … that's
important for my wellbeing because it’s one thing that I know I can do better than most other people.” (7-
M-20).

One participant made an interesting comment in relation to hiking and sense of accomplishment: “… it’s
like the feeling of accomplishing something that is – you’re only really doing it for yourself because
you’re not getting any work done while you’re hiking.” (12-F-22). This indicates the negotiation process of
emerging adults to deal with the inherent existing pressure to be a “productive” member of the society.
The choice of hiking in nature, appeared to help this participant �nding the balance between having a
break and still feel accomplished versus guilty.

3.4 Centre-ing
Many participants spoke about the importance of moments of dissociation from the outside (socially
constructed) world, daily concerns and challenges associated with living in uncertain, fast-paced society
and constant need to be “switched on”. This helped participants to get centre-ed and carry on. The centre-
ing pathway relates to reconnection with the core self and experiencing life inside out where all the
external needs and worries become peripheral. By providing refuge from modern urban society, nature
can facilitate centre-ing experiences and allowing participants to get closer to their inner-self. In addition,
nature appeared to bring participants to the present and retain them there for a little while. Overall, centre-
ing experiences helped participants to reconnect with their self, recuperate and stay positive about life,
and negate the pressures of being an emerging adult. The analysis resulted in two mechanisms that
relate to this pathway: being in the zone and episodes of solitude.

Being in the zone refers to experience of being so immersed in an activity or environment that one
disconnects from the rest of the world and becomes fully present in the moment: “I remember just …
getting up and again it’s kind of those nothing else really matters in that moment [Talking about water
skiing].” (12-F-22). Predominantly wild surrounding nature provided unique settings that helped
participants to get in the zone, either in combination with other activities, such as listening to music,
jumping off a cliff or simply watching nature in action (Pictures 3, 4, 10). Many participants stated that
these experiences allowed them to “not think about anything else”.

“… I don't know how to explain it, because when you're at the beach it’s like you just don’t think of
anything else. You kind of get into just seeing the waves move in and out, just moving – the sand moving
along and how the sand changes colour when it gets wet...” (6-F-19).

Within domesticated �ora, a few participants described experiences of looking after indoor and/or
outdoor plants as therapeutic - “meditative peace”, as one male participant described tending to indoor
plants.
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The second mechanism of episodes of solitude in the centre-ing pathway, contrasts with the social glue
pathway with participants highlighting the importance of solitary time in nature (Pictures 10, 11, 12):
“When I go to the beach or whatever, you’re on your own and it’s nice.” (17-F-24). This time alone was
desirable and bene�cial to wellbeing. It allowed participants to centre themselves: “And I think it just
helped me be calm. It helped me centre myself and then continue.” (15-F-20).

Nature offered space for episodes of solitude as well as a refuge from the pressures of modern society.
This reduced the negative sensory stimulation further strengthening their distancing, ‘me-time-out’
experience, “the ultimate happy place is under the water… It’s absolute dead silence.” [Talking about
scuba-diving] (18-F-26), often accompanied by sense of freedom:

“It was a bit of freedom…I think everyone needs a piece of time in their lives or a break where they can just
be themselves completely and just not care.” (15-F-20).

When you're outdoors and, you’re not worrying about all this … society crap. You don’t have to worry about
having a job or how you're doing at school or anything. You're away from technology. You're away from
everything that is just – I don't know, it’s just I feel like being in society is … it’s obligatory. You don’t have a
choice there. But it brings you down. And part of wellbeing for me is getting away from that.” (7-M-20).

Furthermore, participants explicitly talked about how this dissociation process and episodes of solitude
provided opportunities to retreat to themselves, re�ect and resulted in new perspective:

“… being able to sit and think is vastly underrated… introspection is something that I have at times
struggled with… I don’t see how things should apply to me or I don’t see how, my actions might be actually
… colouring the way I behave. So having a spot where I can just sit and think and not have sound,
because we always have sound around us, all the time now…

It was a paradigm shift. It was, becoming aware that there’s an entirely new spectrum of colour that you
didn't even know about. It was different because you didn't even know that there was a different way to
be.” (7-M-20)

Discussion
The results of this exploratory photo-elicitation study concerning the wellbeing of emerging adults
revealed four elements of nature as important resources: i) domesticated fauna; ii) wild fauna; iii)
domesticated �ora; and iv) wild surrounding nature. Consequently, we identi�ed four distinct pathways
from elements of nature to wellbeing, including symbiotic nurturing, social glue, positive outlook, and
centre-ing. In two of these pathways, we presented distinct mechanisms of operation. Within the centre-
ing pathway, operated the mechanisms of being in the zone and episodes of solitude and within the
positive outlook pathway, the mechanisms of achievement, catalyst of positivity and gateway to happy
memories and home.

To gain deeper insights into these �ndings it is paramount to contextualise them within the open design
of this research and the applied de�nition of wellbeing [1]. First, the spontaneous introduction of nature
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experiences by the participants highlights the importance of elements of nature as resources for
wellbeing. Previous research on nature and wellbeing has tended to explicitly target participant views on
nature and aspects of health and wellbeing [e.g. 46, 47,49]. To the best of our knowledge, only one study
on health through leisure had nature emerge as a health resource in participant responses (millennial
students in South Australia) without a priori mention [58].

Further, our study design con�rms the concept of agency and optimism of emerging adults, a�rming
they affect their own wellbeing. That said, this is far from an absolute statement. The de�nition of
wellbeing presents us with an objective framework of wellbeing. However, the �ndings of this study are
based on subjective experiences. It is the bridging of objectivity to subjectivity or theory to practice, that
leads to some interesting questions for future research, especially for public health professionals: To
what extent can emerging adults manage their own wellbeing? How do objective resources become part
of their subjective resource arsenal? What are the triggers that activate resources? Are elements of nature
potential universal resources in continuation with the biophilia hypothesis?

That being said, the �ndings build understanding of how emerging adults perceive elements of nature as
resources for their wellbeing. These insights address a gap in our understanding of experiences and
perceived nature-wellbeing pathways in this population and may inform the development of initiatives to
promote wellbeing among emerging adults. Through elaborating further on the identi�ed pathways and
mechanisms below, we aim to provide further insight and potential leads for future research and practice.

The symbiotic nurturing pathway related to wellbeing by providing participants with a sense of purpose,
satisfying the innate need to nurture and providing social support through non-judgemental
companionship. This �nding is consistent with research linking companion animal guardianship among
emerging adults with better psychosocial adjustment and functioning (e.g. higher levels of empathy, self-
esteem, lower levels of loneliness and social anxiety) [50, 51]. Staats et al. [49] speculated that the
importance emerging adults place on companion animals to ful�l the need for companionship could be
linked to transitional nature of emerging adulthood and work-in-progress formation of social support
networks. Our �ndings support initiatives, such as university animal companion schemes, which bring
therapy dogs or pets to campuses for stress reduction and improvement of emotional wellbeing among
students and staff [e.g. 62]. The inherent transition challenges of emerging adults can be addressed by
providing symbiotic nurturing opportunities beyond pet guardianship in the home setting, for instance,
through volunteering at animal shelters or programs such as Care Farming or temporary animal foster
carer volunteering [48, 63, 64].

In addition to providing supportive human-nature relationships, our �ndings highlight that the symbiotic
nurturing pathway supported the roles of sense of purpose and the need to nurture. Numerous studies
have shown positive associations between feeling a sense of purpose and positive psychological
wellbeing [5, 65]. Furthermore, caring for others (by choice) has been linked to happiness [66, 67]. Based
on our �ndings, the importance of ful�lling the need to nurture through nature, may be linked to the
challenge of delayed achievement of traditional adulthood milestones, namely, becoming a parent.
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Companion animals were most prominent in the symbiotic nurturing pathway, yet domestic �ora,
gardening and indoor plants, was also mentioned. When it comes to ful�lling the need to nurture, caring
for plants can be an accessible option. Gardening is growing in popularity among emerging adults.
Research in US revealed that �ve million out of six million Americans who took up gardening in 2016
were aged 18-34 years [68]. Gardening or indoor plants may be a viable strategy to foster nurturing
experiences and thus improve emerging adult wellbeing. Further research could explore variations of
traditional and existing practices, such as bonsai nurturing, conservation volunteering or community
gardening as strategies for increased wellbeing of emerging adults [69, 70, 71, 72]. Such programs could
also contribute to social glue, which arose as a second pathway to wellbeing through nature for emerging
adults.

Social glue brings people together to bond contributing to social cohesion. Social cohesion de�ned as
“shared norms and values, the existence of positive and friendly relationships, and feelings of being
accepted and belonging” has been discussed in literature as a key pathway between nature exposure and
health outcomes [6 p217]. The social glue pathway was prominent in our study, with participants
describing how nature experiences helped them bond with family and likeminded friends through
facilitating authentic social interactions. Past research has documented salutary associations between
social relationships and health and wellbeing, including the link to healthier lifestyles [e.g. 73, 74]. Our
results indicate that social glue in natural settings helps mitigate risky behaviour and support healthy
lifestyle choices. From a public health perspective, this is an important �nding. It is not uncommon for
health promotion efforts to be viewed in a negative light by the public for taking away the “pleasures” of
life (e.g. drinking with friends), without offering healthier alternatives that are attractive. This is
particularly true for young people, who are establishing social networks, amongst which peer pressure is
a strong contributor to behavioural choices. For example, Järvinen & Gundelach [75] found that among
young people, non-drinking in a culture where alcohol consumption is widely accepted, such as is the
case with this study setting, was perceived as harmful to wellbeing because it meant exclusion from
friendship groups and parties. The social glue pathway may be facilitated among emerging adults via
community gardening, outdoor group activities, and volunteering with local conservation groups.

Positive outlook is a third pathway identi�ed in this study. The �ndings show that all four elements of
nature were perceived as catalysts of positivity for emerging adults, which resulted in improved wellbeing.
This aligns with research that documents the link between nature experiences with increased positive
affect, lower anxiety and depressive symptoms [e.g. 24, 30, 31, 32]. The mechanism of gateway to happy
memories and home relates to triggering positive past memories, evoking a sense of familiarity and thus
promoting positive outlook. This was prevalent with this study sample where Australians of this
generation tend to a high levels of childhood nature experiences. This is consistent with previous �ndings
[46]. While living away from the parental home, our participants indicated that visiting similar places
and/or engaging certain activities in nature can be a paramount resource for wellbeing. This is consistent
with previous research where nostalgia [76] and self-continuity [77, 78] have been described as positive
resources for wellbeing.
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The Attention Restoration Theory (ART) speci�es the prerequisite of an environment to facilitate the
feeling of being away (from routine environment), extent (su�cient scope to engage one’s mind),
fascination (ability to generate awe), and compatibility (meet the preferences and goals of a person) as
crucial for restoration of directed attention [21, 79]. Some of these characteristics were observed in our
participant experiences and relate to positive outlook and center-ing pathways. For example, sense of
familiarity evoked by memories can be linked to compatibility of the environment.

The centre-ing pathway helped participants understand the true self and negate the pressures of being an
emerging adult to remain well and positive about life. Being in the zone and episodes of solitude in
natural settings offered a healthy dissociation (being away mentally and physically), which can be
bene�cial to wellbeing. Experiences of being in the zone, such as watching nature in action, can be linked
to fascination, soft vs. directed attention as suggested in ART [79]. Being in the zone also occurred
through engagement in activities that allowed participants to forget about everything else. Curtin [18]
linked interacting with wild nature, where all thought and action are concentrated on the present, to the
�ow experience, which has similar characteristics as being in the zone mechanism. Csikszentmihalyi [80
p4] described �ow as “the state in which people are so involved in an activity that nothing else seems to
matter”. Nature can offer an appropriate setting for being in the zone experiences through activities, such
as spotting wildlife or witnessing nature in action, hiking, and rock climbing [e.g. 81, 82]. Pitt [71]
described how community gardening can be experienced as �ow and argued that community gardens
can be deliberately shaped to facilitate �ow experiences. Urban environments could seek to provide
nature experiences that may assist emerging adults with achieving being in the zone.

Centre-ing experiences also include episodes of solitude, which can facilitate re�ection, creativity, novel
thoughts and organising of internal and external concerns [83, 84, 85]. As such, solitude in nature can
help emerging adults gain a new understanding of oneself and one’s priorities and increase self-
attunement. Better self-knowledge is particularly important during the stage of life where important
decisions about identity are made, such as career choices. Career choices that are identity based that are
attuned to individual have been linked to higher wellbeing during emerging adulthood [86]. It is important
that emerging adults are provided with the opportunity to experience episodes of solitude in nature.

Limitations
The study’s geographical location and setting, even though urban, offers a relatively accessible nature
and weather conducive to outdoor activity, and thus vibrant outdoors culture. Therefore, the results
cannot be generalised to other cultures or settings where access to nature is more limited. Further, the
sample consisted of predominantly female university students despite efforts to diversify the sample.
While no differences were noted in male and female participant narratives, a larger sample of males may
generate additional information. Due to various challenges related to recruitment of non-university
students in research, the gaps in literature on this population still exists. Moreover, while the sample size
was appropriate for this qualitative study, further research would bene�t from quantitative studies with
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larger and more diverse sample sizes to quantify the results. While potential self-selection bias
associated with voluntary participation needs to be acknowledged, recruitment materials did not mention
nature, and responses about nature were unprompted.

Conclusion
Through identifying pathways to wellbeing outcomes and associated elements of nature, this study’s
�ndings help build understanding on how emerging adults perceive elements of nature as resources to
their sense of wellbeing. Such an understanding can assist in development of initiatives that aim to
promote mental health and wellbeing among this group. The spontaneous emergence of nature in
participant narratives about wellbeing suggest its high potential as a means to improve this population’s
general wellbeing through combined health promotion and urban planning efforts. These �ndings are
timely, given the increasing amount and frequency of challenges among emerging adults. Our �ndings
add to the growing evidence base on the positive associations between nature experiences and wellbeing
and provide support for the preservation and enhancement of existing and the creation of new nature
spaces, particularly within urban environments.
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