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Abstract: The health benefits associated with spending time in natural environments have been
highlighted during the COVID-19 pandemic. Lockdowns and restrictions to safeguard public
health have exacerbated the pre-existing mental health crisis and rise of non-communicable dis-
eases. Thus, the importance of nature as a health resource has been elevated, hastening calls for a
better understanding of how health benefits might differ across user groups and nature provisions.
In this regard, urban green spaces have become the greatest research focus; however, blue spaces,
especially inland freshwater (e.g., wetlands), remain less studied. First-hand user experiences are also
under-represented. This exploratory study examines the motivations and benefits of active wetland
centre users in the UK, both during and after visits. Responses to three open-ended questions were
collated online from 385 participants, and a qualitative content analysis was conducted based on
an existing taxonomy from users of urban green spaces. The results showed strong motivations to
visit due to the biodiversity at the site (mainly the birdlife), while less tangible nature (e.g., fresh air)
and amenities were also important. In contrast to other studies on natural environments, physical
activity was a less influential motivation. Salient derived effects included positive and intensely
positive emotions, relaxation and mental restoration. After visits to wetland centres, feelings of
vitality and satisfaction were the most prominent effects that emerged. For decision-makers looking
to leverage inland blue spaces for public health benefit, our results highlight the broad range and
relative prominence of the reasons for use and the associated perceived health benefits derived by
users of UK wetland centres. They highlight how biodiversity, abiotic nature and good amenities are
important qualities to consider when planning, managing and encouraging people to use natural
environments for health benefit, qualities that may also provide important environmental co-benefits.

Keywords: wildlife tourism; motivation; relaxation; biodiversity; spiritual wellbeing; attention
restoration; green space; blue space; pro-environmental behaviours; connection to nature

1. Introduction

The diverse health benefits derived from spending time in a natural environment are
supported by a growing body of evidence [1-3]. Benefits accrue through improvements to
psychological wellbeing [4—6], physical health [7] (e.g., through reductions in allergies and
respiratory diseases [8], and protection against high/low blood pressure [9]) and opportu-
nities for exercise [10-12]. As such, the question of how nature might be leveraged to tackle
growing public health concerns regarding declining mental health [13] and other non-
communicable diseases (NCDs, e.g., cardiovascular disease, cancers and diabetes) [14,15]
is now a priority in both practice [16-21] and policy [22], as the economic costs associated
with poor health escalate [23]. COVID-19 has only served to amplify this agenda. The
pandemic has exacerbated existing public mental health and NCD prevalence [24-28].
However, it has also highlighted the services that natural spaces provide to human health,
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proving a powerful tool in mitigating the negative mental health consequences of phys-
ical distancing [29]. Outdoor spaces have also helped limit virus spread [30]. Thus, the
pandemic—plus the growing application of nature-based health interventions [16-21]—has
heightened the urgency to improve our understanding of how and why different types,
qualities and experiences of natural environments influence wellbeing differently [1,3,5,21],
especially in urban environments [31-35].

The way we use and manage nature has consequences for people’s health [31,36,37].
Traditionally, our management of nature has followed utilitarian (‘nature for people’, e.g.,
parks/urban green spaces) or protectionist principles (‘nature for itself’, e.g., nature re-
serves/protected areas) [38], but encouraging people to visit nature brings more wildlife
disturbance [39], so trade-offs must be made between the benefits to people and biodiver-
sity [40,41]. Urban green spaces have attracted the greatest research focus in relation to
health, and the evidence reveals a broad range of health benefits [31,42—46]. For urban,
free-to-use and open access spaces, health and wellbeing is a central benefit provided to
people [47]. Their proximity/locality is key to facilitating healthful behaviours such as
encouraging physical activity [43,48-50], socialising [51] and dog walking [52]. Conversely,
protected areas are often characterised by restrictions to access and development primarily
to prioritise biodiversity over other ecosystem services, e.g., recreation. While this has
meant that they have received comparatively less attention, their potential as a health
resource should not be overlooked. For example, the global yearly value of protected areas
for individual human mental health and wellbeing was estimated at US $6 trillion, an
order of magnitude greater than their tourism value [53]. Protected areas are often used by
individuals with specialist interests in wildlife (e.g., bird watchers), and these experiences
can foster feelings of awe, wonder and privilege induced by nature’s form, performance
and biodiversity, along with deep nature connections [54]. Broad psychological/emotional,
social, cultural and environmental benefits can accrue through experiences with nature
in protected areas [55], from refuge from everyday life [56] to mental and spiritual health
improvements [57]. Protected areas also bring broader benefit by conserving societal
connection to nature and by increasing pro-environmental behaviours [58].

Blue spaces are another important yet understudied (in comparison with green spaces)
environment type. Positive associations of the proximity of blue spaces for health have been
reported [54,58-60]; however, existing research has tended to focus on coastal blue spaces,
inducing calls for more research on inland, freshwater blue spaces (e.g., wetlands, rivers,
lakes or canals) [59,60], although this imbalance is beginning to be redressed [12,61,62].
Possible non-material mechanisms to wellbeing through blue spaces include mitigation
(from environmental harm), instoration (building capacity) and restoration (capacity
restoration) [63]. For instoration, encouraging increased physical activity (relative to
green spaces) may be an important mechanism [12,64-66], as is the opportunity to build
positive relationships [67,68] and nature connectedness [69]. Restoration may be achieved
either by reducing stress [70] or by implementing cognitive restoration [71,72]. Wetlands
specifically may encourage stress recovery (from just 10 min exposures), particularly for
individuals who experience high levels of self-reported stress [73]. Restoration through
blue spaces is derived through high levels of preference, perceived restorativeness and
positive affect relative to green spaces [60,74-76]. Research investigating visits to marine
and coastal environments found that higher perceived biodiversity leads to people feeling
more restored and happier during their visits [77]. The importance of restoration and affect
has also been demonstrated for urban wetlands [78] and through a meta-analysis of blue
space research [79]. The ability of wetlands to provide restoration is especially important
where blue spaces are to be operationalised for health interventions [20]. Wetlands too
are especially beneficial to health with regard to environmental mitigations (e.g., threats
from climate change, flooding and other natural disasters [80-82]), so they may be a key
environment in delivering ‘win-wins’ and multiple benefits to society [83].

In the UK, there have been notable increases in visits to natural environments for
health reasons in the last decade [84], moving it up on the political agenda [85,86]. As such,
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there is a growing policy need for a better understanding of the complex ways in which
people engage and become disengaged with natural environments [87,88]. Capitalis-
ing on this growing public interest, and finding middle ground where natural environ-
ments deliver for both human health and biodiversity, is a key aim for conservation [3,83].
One mechanism that would facilitate this would be for more biodiverse environments
to be proven as being disproportionately better for human health [83]. However, de-
spite positive associations (especially in relation to human-bird contact and bird species
richness [5,53-58]), studies often return nonsignificant findings and are limited in terms
of causation [3,6], again, emphasising the need to better understand the contributions of
different nature provisions to health.

In this study, we focus on wetlands and health. We present evidence from UK wetland
visitor centres. These are protected areas (with conservation designations) but with exten-
sive visitor infrastructure (see Section 2.2), so within the suite of UK nature provision, they
may be conceptualised as sitting between free-to-use urban parks and protected national
nature reserves, thus providing a fresh perspective on how varying nature provision con-
tributes to health. Many studies focus on proximity [64,89,90] using panel data [12,90,91]
and focus on green space [5,50,92] and urban usage [32,89,93,94]. Here, we respond to calls
to focus on users’ own articulation of their nature experiences [85,94-96] by conducting a
qualitative (content) analysis of wetland centre users’ own motivations and derived effects
(collected via online survey) during and after visits. We adapt a framework from UK urban
park spaces [43] to develop a taxonomy specific to wetland centre users to help understand
wetland centres’ contributions to health. We draw comparisons to users of urban green
spaces and discuss findings in the context of prevalent nature-health theories. We find
evidence that wetland centre users are strongly driven by the biodiversity, abiotic nature
and amenity value of the space, leading to broad benefit in a range of wellbeing domains.
We also find evidence that the wetland centres meet restorative environment criteria, as
defined by attention restoration theory [71,72].

2. Materials and Methods
2.1. Data Collection and Procedures

Three open-ended questions (adapted from Irvine et al. [43]) were self-administered in
an ex situ online questionnaire to capture wetland centre users’ descriptions of motivations
for use of the wetland centres: “What are your main reasons for visiting a WWT Wetland
Centre?” (hereafter referred to as ‘motivations’). Derived effects during visits were explored
with “Thinking about when you are at a WWT Wetland Centre, please describe how you
feel during your visit” (hereafter referred to as ‘during-visit effects’), while derived effects
after visits were explored by “Thinking about when you leave a WWT Wetland Centre,
please describe how you feel after your visit” (hereafter the ‘post-visit effects’).

These questions were asked first, followed by a series of closed-ended questions
capturing participant demographics, site use and information regarding affiliation to the
organisation. The research materials were piloted with nine participants and resulted in
minor changes to two multiple choice questions. All participants gave informed consent
for inclusion in the study. The study was conducted in accordance with the Declaration of
Helsinki, and the protocol was approved by the Human Research Ethics Committee of the
Wildfowl and Wetlands Trust (WWT0325112019). The data were collected over two weeks
during March 2020.

2.2. The Wetland Centres

Wetland centres are characterised as paid-for visitor centre attractions with a wide
variety of amenities in the central areas of the sites (e.g., cafes, education centres, classrooms,
meeting rooms and offices, children’s play areas; Figure 1). Seven out of ten of the sites
contain a captive wildfowl collection. Surrounding the centres are protected reserves with
at least one or more environmental protection designations (e.g., SSSI, Ramsar site and/or
SPA), with hides for wildlife watching.
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Figure 1. Slimbridge Wetland Centre, Gloucestershire, UK; an example of a wetland centre used in this study.
Wetland centres function as both visitor attractions and protected natural areas. The central grounds area (47 ha at

Slimbridge) features a visitor centre—including a cafe, an education centre and offices. The adjacent grounds feature a
captive wildfowl collection, bird hides and children play areas. The protected natural areas (270 ha at Slimbridge; Site of
Special Scientific Interest (SSSI), a Special Protection Area (SPA) and a Ramsar Site) surround the central visitor centre area
and grounds. Image: WWT.

2.3. Participants and Survey Responses

The survey was sent to 1000 randomly sampled members of a panel of 1662 wetland
centre visitors. The panel consisted of 31.8% non-members, 58.1% members and 10.2% life
members. Membership allows for unlimited access to all wetland centre sites, while non-
members pay per visit. A 50% response rate was achieved (1 = 496), and 111 incomplete,
non-consenting or erroneous responses were removed, leaving 385 complete responses
for analysis. The majority of the sample were White British or Irish (97%), and over
60 years of age (62%), 51% were female, 49% male (Supplementary Materials Table S1).
WWT members made up 91% of respondents. Over two thirds (73%) of respondents
had visited a wetland centre within the last three months, with 42% visiting within the
last month.

2.4. The Coding Process and Analysis

An iterative content analysis process was conducted by two authors (J.R.
and C.J.) [43,97-100]. The 385 participants’ full text responses were separated into short
phrase meaning units (MUs) [97], e.g., “I'd say I'm mostly happy and relaxed and glad for
a nice time having been had” [P157] and produced three MUs: “mostly happy”, “relaxed”
and “glad for a nice time” (Table S2). Where participants offered more than one MU within
the same code (i.e., a double code), only one MU was included. This allowed for the
quantification of MUs to inform on the relative prominence of motivations or effects across
codes, themes and domains [43]. The results (in Tables) are presented as total MUs for all
responses per question. The MUs were iteratively checked by both coders to discuss the

queries and ambiguities and to check the accuracy and credibility [97]. MUs that contained
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motivations but appeared in answers for during-visit effects and post-visit effects were
moved to the motivations data set and vice versa.

The separated, checked and finalised MUs were coded based on the taxonomy (do-
mains, themes, codes and sub-codes) and method of Irvine et al. [43].
Additional codes/themes/domains were created for MUs that did not fit this existing
taxonomy. Both researchers jointly coded the first 20% of MUs, and the interrater reliability
was calculated to ensure consistency between coding. Good agreement (range 0.706-0.86)
for each question was demonstrated using Cohen’s kappa value [101] (Table S3).

Following satisfaction with a good interrater reliability, each coder separately coded
40% of the remaining MUs. Both coders iteratively reviewed and discussed the tax-
onomy structure, combining synonyms and redundant codes to achieve a final taxon-
omy (in Tables). A small number (approx. 1%) of erroneous or irrelevant MUs were
removed from the analysis. For derived effects, there were ambiguities relating to pleasure
and enjoyment; therefore, distinctions were made based on the object of the pleasure.
For example, expressions of pleasure towards the site, e.g., “[ ... ] pleased that the Lon-
don WWT site is in Barnes”, were coded as place attachment, whereas pleasure from the
experiences, e.g., “enjoy using all my senses”, were coded as affective.

3. Results and Discussion

The present study strengthens the wealth of existing evidence demonstrating that
exposure to natural environments can lead to range of health and wellbeing benefits [2],
especially in terms of mental health [4]. The survey responses were clustered into seven
motivational domains, seven during-visit effects domains and eight post-visit domains.
The significance of these domains are discussed below with exemplar quotes from re-
sponses provided in quotation marks with the participant number in square brackets
e.g., [P123]. To inform on within-question prominence, the number of MUs assigned to
each code/theme/domain are presented along with a percentage of the total MUs for the
overall question.

3.1. Motivations for Use

A total of 1522 MUs were identified from responses to the question “What are
your main reasons for visiting a WWT Wetland Centre?” and grouped into the follow-
ing seven domains: space qualities, cognitive, physical, social, children, spiritual and
values (Table 1).

Table 1. Recalled participant motivations to visit UK wetland visitor centres from n = 365 participant
responses to the question “What are your main reasons for visiting a WWT Wetland Centre?” via
an online survey. The number of assigned meaning units (MUs) per domain, theme or code are
presented along with the percentage of total MUs for the question (n = 1522).

Domain No. Theme No. Code No. Sub-Code No.
Space 946 568 . 237 . . 188
qualities  (62.2%) Nature (37.3%) Birds (15.6%) Bird watching (12.4%)
e s 14
Specific bird group (0.9%)
. . 12
Interesting birds (0.8%)
. 12
Not captive (0.8%)
Identify birds 9 (0.6%)
Rare bird 2(0.1%)
Wildlife 129 (8.5%)
Get outside 58 (3.8%)
Fresh air 45 (3.0%)
Seasons 35 (2.3%)
Pleasant 24 (1.6%)

environment
Wetlands/water 12 (0.8%)
View (scenery) 8(0.5%)
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Table 1. Cont.

Domain No. Theme No. Code No. Sub-Code No.
Protected nature 9 (0.6%)
Flora 7 (0.5%)
Insects 4 (0.3%)
Site 353 . L. o . 37
features (23.2%) Site amenities 127 (8.3%) Café (2.4%)
Living collection (232% %)
. 27
Hides (1.8%)
19
Shop (1.2%)
Facilities © 17%, %)
Site management 99 (6.5%) Day out a 265% )
Activities (1é% %)
Visitor experience a 1160 %)
Site design (0.17}’ %)
24
Staff (1.6%)
Peace and quiet 52 (3.4%)
Proximity 17 (1.1%)
Close wildlife 17 (1.1%)
Accessible 12 (0.8%)
Safe 9 (0.6%)
Atmosphere 6 (0.4%)
Nuisance-free 7 (0.5%)
Open space 7 (0.5%)
Place at- o Emotional o
tachment 17 (1.1%) attachment 17 (1.1%)
Place 8 (0.5%) History of use 8 (0.5%)
identity : y ’
i 171 Mental o o
Cognitive (11.2%) pursuits 100 (6.6%) Photography 44 (2.9%)
Learn 33 (2.2%)
Purposeful work 23 (1.5%)
Attention 71 (4.7%) Being away 46 (3.0%)
restora- Mental health 25 (1.6%)
: 161 tion N .
Physical (10.6%) Physical 97 (6.4%) Relax 58 (3.8%)
restora- General wellbeing 16 (1.1%)
tion De-stress /unwind 15 (1.0%)
Eat/drink 8(0.5%)
Physical 64 (4.2%) Walking 44 (2.9%)
pursuits Exercise 20 (1.3%)
. 71 L o Time with o
Social (4.4%) Existing 53 (3.5%) friends/family 39 (2.6%)
Friendly people 14 (0.9%)
New 14 (0.9%) Meet like minds 14 (0.9%)
Children ( 4(,)5{/ ) Nature 18 (1.2%) Nature experience 18 (1.2%)
o ()
Social 18 (1.2%) With adult 18 (1.2%)
Physical 11 (0.7%) Play 11 (0.7%)
Child 21 (1.4%) Wildlife interest 10 (0.7%)
Develop- Learn 11 (0.7%)
. 53 ment o Connected to o
Spiritual (3.5%) Interconnected53 (3.5%) nature 53 (3.5%)
56 . o, Support o
Values (B.7%) Altruism 56 (3.7%) conservation 56 (3.7%)
Total
Mean- 1522
ing (100%)
Units

Removed 10

3.1.1. Space Quality Motivations: Biological and Abiotic, Intangible Nature

The most cited domain was space qualities (946 MUs, 62.2%). The wetland centres
are sites of conservation importance and, therefore, have a focus on providing ecologically
rich experiences with nature. This proved to be the most prominent motivating factor.
For example, bird and other wildlife watching were the most cited responses, echoing recent
studies that have highlighted the importance of bird species richness to life satisfaction
(to a similar degree to income levels) across Europe [102]. Those that birdwatch often
added their interest in particular bird groups, e.g., “wildfowl” [P347], “the swans” [P221]
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or “real geese” [P21], as an additional motivator. Bird migratory (seasonal) behaviour
was often mentioned (35 MUs, 2.3%), e.g., “[ ... ] to see the migratory wildfowl from the
Arctic in the winter” [P51]. Only two MUs were related to species rarity (a previously
cited motivation for wildlife viewing [103,104]); overall, the theme was less about specific
birdwatching goals but rather “to see interesting birds in their natural environment possibly
ones we cannot readily see locally” [P3] and to “be surprised by something new” [P238],
“unexpected” [P158] or “unusual” [P132].

The motivation to see more general wildlife was a common motivation (129 MUs,
8.5%), expressing a more general wish to “see different wildlife” [P135] or “to enjoy nature”
[P202]. Specific birding goals were often augmented with secondary non-avian wildlife
motivations, e.g., “apart from birds which I am particularly interested there is so much
more to observe” [P63].

Less tangible, abiotic features of nature, such being outside (58 MUs, 3.8%), the fresh
air (45 MUs, 3.0%) and seasonal changes in nature (32 MUs, 2.3%), were important factors,
often cited as secondary/tertiary reasons for visiting, alongside wildlife viewing, e.g.,
“I love birdwatching and getting outside” [P73]. Being outside and fresh air were often
mentioned in tandem, reflecting a desire for escapism and refuge, e.g., “To get some fresh air
and get away from all the ‘screens’ in the house” [P79]. In a similar tone to the mentions of
bird migratory patterns, the seasons code recorded an awareness and desire to “experience
the rhythm of the seasons” [P170], supporting other work on the importance of cyclical
natural processes in bringing people to wetlands [105]. The desire for participants to be in
and to view pleasant environments (24 MUs, 1.6%) and to be in and near wetlands/water
(12 MUs, 0.8%) was also captured. The protected nature code (9 MUs, 0.6%) reflected a
sense of appreciation from participants that a “true” [P137], “unspoilt” [P33], “natural”
[P306] yet “managed” [P307] setting was being preserved for participants.

Our results suggest that the nature richness is a key driver of wetland centre use,
aligning with natural spaces more broadly. A study on the motivations associated with the
use of New York City’s ‘natural’ (i.e., forests, meadows and wetlands) versus landscaped
(i.e., playgrounds, lawns and playing fields) parkland areas also reflects this trend [48].
Users of natural areas cited nature-related reasons as being the second-most important
driver for use (22% of people), whereas for landscaped parks, nature ranked seventh (9.8%
of people) [48]. By contrast, for public access UK parks, the potential for physical pursuits
is a leading motivation [43,106]. For parks, while nature remains a prominent motivator,
it is the intangible, abiotic aspects—such as being outside and in fresh air—that are well
cited; biological nature is a notable low-level motivator [43]. While biodiversity provision
varies between protected areas and public urban green spaces, the abiotic, intangible
aspects of nature seem to have universal importance in driving use, the awareness of
which has been heightened throughout the COVID-19 pandemic [29,30]. This importance
is also now reflected in the increased recognition of abiotic nature within ecosystem service
frameworks [107]. Our finding that the nature richness of the wetland centres is a key
driver of use also relates to emerging evidence correlating species richness and habitat
diversity to restoration and wellbeing benefits [5,44,108-110]. Frequency of use is also a
factor. Around half the survey respondents visited wetland centres less than five times per
year, and this aligns with evidence from urban green spaces, in which infrequent users are
more likely to state motivations associated with the quality of the space [49].

Further non-biological motivators involved the sites’ features, and this theme reflected
the wetland centres’ function as a visitor attraction. This was the second-most prominent
motivational theme (353 MUs, 23.2%). Visitor amenities and aspects of site management
designed to attract visitation were commonly expressed as secondary or tertiary responses
to a nature-related primary motivator, e.g., “I get a massive thrill out of seeing wild birds
[...] Wetland Centres offer good hides, easy access and informed company of local guides
and visitors [...]” [P96]. Peace and quiet were also motivators (52 MUs, 3.4%), as was
proximity, safety, the absence of nuisances (e.g., dogs/bicycles) and accessibility of the
sites (good walkways and provision for the less mobile). The combination of motivations
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regarding high-quality biological nature and good facilities is supportive of the findings
from Hong Kong in which regular use of urban blue spaces was more likely for users who
thought that the space had good wildlife and facilities [62]. Similarly, users of natural
wetland areas in New York also ranked amenities relatively highly as a motivation to
visit [48].

3.1.2. Cognitive Motivations

Although dwarfed by space qualities, cognitive motivations was the second-most
prevalent motivation domain (171 MUs, 11.2%). This included people a) seeking op-
portunities for mental pursuits (100 MUs, 6.6%), e.g., photography or learning about
wildlife/conservation, and b) seeking mental and attentional restoration [71,72], i.e., to be
away from cognitively depleting environments or activities (46 MUs.  3.0%).
Here, respondents described escaping the stresses of modern working life, e.g., “(to)
disconnect from usual pace of life” [P49]/“seek some solace from a busy world” [P252].
The mental health code (25 MUs, 1.6%) collated general mentions of benefits for mental
restoration and wellbeing, e.g., “mental clarity” [P69] or “mental exercise” [P80], as well as
specific mentions of self-management for existing mental health conditions, e.g., “I have
problems with anxiety and depression. My wellbeing is greatly improved when I visit a
WWT Wetland—particularly during the winter” [P133].

A need for refuge has been reported for users of natural urban forests and wetlands in
the New York city area [48]. By contrast, for park spaces (through open interview), escaping
cognitive stress did not emerge as a motivator in UK parks [43]; however when presented
as a check-box survey [111,112], through focus groups [113] or online survey [114], these
themes emerged. Although an important motivator for more natural spaces, the picture is
more unclear for urban green spaces and is variable across methodologies. The motivations
regarding ‘being away’ may also be inclusive of participants’ desires for privacy [115],
suggesting that restoration may be mediated by the enclosure afforded by wilder spaces,
i.e., with bushes and trees [116,117]; however, with their open landscapes, this seems
unlikely to hold for wetlands.

3.1.3. Physical Motivations

Physical motivations were the third most commonly cited motivational domain
(161 MUs, 10.6%) and include themes of physical restoration (97 MUs, 6.4%) and phys-
ical pursuits (64 MUs, 4.2%). The majority of restoration intentions were to “have a
relaxing time” [P183], while sixteen respondents recognised and mentioned “the great
wellbeing benefits” [P80]. To increase physical activity is one hypothesised mechanism by
which natural environments bring about health benefit [1,118]. Physical pursuits were a
lower-level motivator in our data and a less prominent driver of visits to wetland visitor
centres for potential health benefits. This highlights the trade-offs that exist for nature
managers looking to deliver multiple ecosystem services. The protections in place that
prevent free roaming and wildlife disturbance secure biodiversity gains and, as noted
above, attract nature-orientated visitation. However, the same protections are also a bar-
rier for physical activity and its associated health benefits [43]. Indeed, where there is
less enforcement of roaming restrictions in protected wetlands, physical pursuits such as
walking and cycling are a prominent motivator for recreational use [119]. Dog walking
is also restricted at the wetland centres, and this is a well-established method of physical
activity in natural environments [52]. By contrast, for open, unrestricted urban parks,
physical pursuits are frequently primary motivators for use [43,48-50]. This finding is
also likely related to the strength of the nature-orientated motivations within our data.
Nature-motivated users of freshwater blue spaces have been shown to favour psycho-
logical benefits (relaxing/destressing) over physical exercise benefits, while those not
nature-orientated prefer physical benefits over psychological [61]. These findings em-
phasise not only the importance of understanding the drivers and motivations of users
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to secure health benefits from green and blue space access but also the importance of
balancing access for health reasons with the protections required to promote wildlife.

3.1.4. Social Motivations

The fourth motivation domain was social motivations (71 MUs, 4.4%), with the ma-
jority of these references relating to “family time” [PP190], “time with friends” [P50] or
visiting with a partner. The friendliness of other visitors was noteworthy, often in regard to
the hides, as was the equally referenced motivation “to meet like-minded people” [P137].
These social interactions are another method by which health benefits accrue. Nature is
thought to be a suitable arena for social interaction [1], and the need for social interaction
can be especially important for older users of green spaces [120]. Sonti et al. [48] found
similar levels of endorsement (3.9% of people asked) for socially focused motivations to
use natural urban wetlands in New York. UK urban park use also saw around 4% endorse-
ment (18/445 motivational statements) regarding the social domain [43]. An openness
and good level of maintenance of nature spaces may be an important aspect in leveraging
social interactions. In urban neighbourhood park spaces, open greenness is important
for socialising [11], whereas in US state parks, well-maintained and developed outdoor
areas are preferred to provide better social support than dense vegetation [121]. This may
be related to an ability to accommodate larger groups of people compared with wilder
park spaces [121]. As above, our results also demonstrated the importance of site features
as a motivation to visit (e.g., bird hides and cafes), suggesting an increased prospect for
social interactions that come with these amenities. This is a factor to consider where nature
managers aim to increase engagement with underrepresented demographics or audiences
to whom social interaction is especially important.

3.1.5. Children Motivations

For the children domain (67 MUs, 4.5%), some motivations were simply stated as “to
bring the children [P151]”, but equally prominent was a desire for the children to “commune
with nature” [P154]. The child development theme (21 MUs, 1.3%) captured parental
drives to encourage an “interest in the natural world and environmental issues” [P284].
This has political relevance as questions surrounding how we can improve connections
with nature in children moves up on the political agenda [22]. This discussion relates
not only to potential pro-environmental behavioural gains [122,123] but also to child
development [124,125].

3.1.6. Values and Spiritual Motivations

New domains were added (values and spiritual) to the parks taxonomy [43] to capture
motives to support conservation and to connect with nature. These two domains were
evenly endorsed (56 MUs, 3.7% and 53 MUs, 3.5%). For the majority, connections with
nature were expressed literally as “to connect with nature” [P14,29,54,183], with deviations
including, e.g., “being close to” [P12,37,83,136,171,217,232,234,244,312,320], “amongst”
[P158,99,134] or “engaged with” [P33,107,112,382] nature. Other expressions of nature
connectedness included “(I'm) searching for bigger picture nature” [P129] and “for me it’s
a spiritual experience” [P213]. Support for conservation was interpreted as an altruistic and
humanitarian value (a commonly cited motivator in conservation volunteering [126,127])
and was demonstrated to be a desire to provide “support for the organisation” [P353] or “to
give back” [P214]. “Loyalty” [P129] for the organisation was expressed as an appreciation
of “what the Trust is doing for conservation” [P56].

By contrast, for UK park use, neither spirituality nor values were recorded as
motivators [43]. Although clear differences in environmental provision between stud-
ies must be taken into account, our findings of spiritual and value-driven motivations
may be reflective of a shift in the public narrative over the last decade regarding the
need and benefits of connecting with nature for wellbeing and societal gains [128,129].
Furthermore, the presence of these motivations for visitors to wetland centres supports
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existing evidence that a greater connection to nature is facilitated by environmental qual-
ity [130]. Additionally, more regular nature experiences [131,132]—as well as living in and
near protected areas [58]—fosters increased pro-environmental behaviours [133].

Although the current work is limited in causally linking nature connection and conser-
vation support, positive relationships between recreational nature visits/appreciation and
pro-environmental behaviours [134,135] and across a range of socio-demographics [136]
have been demonstrated. Our results demonstrate that the spirituality domain (and con-
nection with nature) is both a motivator and derived effect; however, the values domain
(supporting conservation) was only (significantly) recorded as a motivation, suggesting
that, for some participants, it may be less important to derive reciprocal benefits from
the financial support provided by their visit or membership, a finding of relevance to the
emerging field of conservation marketing [137,138].

3.2. Derived Effects—During and after Visits

Two questions were asked about how participants feel during and after visits to
wetland centres. The 1048 during-visit derived-effect MUs were clustered into the following
domains: affective, physical, cognitive, spiritual, place attachment, social and global
wellbeing (Table 2). For post-visits, 843 derived-effect MUs were clustered into the same
seven domains with the addition of the values domain (Table 3). The salient differences
between during- and post-visit effects are discussed below.

Table 2. Recalled participant-derived effects to visit UK wetland visitor centres from n = 365 partic-
ipant responses to the question “Thinking about when you are at a WWT Wetland Centre, please
describe how you feel during your visit” via an online survey. The number of assigned meaning
units (MUs) per domain, theme or code are presented along with the percentage of total MUs for the
question (1 = 1048).

Domain No. Theme No. Code No.
Affective 292 (27.9%) el;‘:z‘ttlg’rfs 192 (18.3%) Happy 98 (9.4%)
Pleasant 42 (4.0%)
Anticipation 27 (2.6%)
Hopeful 8 (0.8%)
Privileged 7 (0.7%)
Positive 5(0.5%)
Good/fine/nice 5(0.5%)
Intensely
positive 93 (8.9%) Excited 65 (6.2%)
emotions
Great pleasure 17 (1.6%)
Amazed 11 (1.0%)
Negative o Frustration(at o
emotions 707%) missed sighting) 7 (0.7%)
Physical 248 (23.7%) Relaxed 176 (16.8%) Relaxed 163 (15.6%)
Reduced stress 13 (1.2%)
Revitalised 48 (4.6%) Refreshed 18 (1.7%)
Full of fresh air 14 (1.3%)
Energised 11 (1.0%)
Exercised 5(0.5%)
Comfort 18 (1.7%) Comforted 8 (0.8%)
Uncomfortable 6 (0.6%)
Rested 4 (0.4%)
Weathered 6 (0.6%) Weathered 6 (0.6%)
Cognitive 179 (17.1%) rﬁ;:s;‘;f’;l 132 (12.6%) Being away 39 (3.7%)
Interested 28 (2.7%)
Focused 20 (1.9%)
Engaged 15 (1.4%)
Better
. 12 (1.1%)
perspective
Inspired 7 (0.7%)
Motivated 6 (0.6%)
Clear headed 5(0.5%)
Satisfied 35 (3.3%) Satisfied /content 35 (3.3%)
Educated 12 (1.1%) Educated 12 (1.1%)

Spiritual 157 (15.0%) Tranquillity 115 (11.0%) Calm 60 (5.7%)
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Table 2. Cont.

Domain No. Theme No. Code No.
Peaceful 44 (4.2%)
At ease 11 (1.0%)
Interconnected 29 (2.8%) Connected to 29 (2.8%)
nature
Improved spirit 13 (1.2%) Uplifted 13 (1.2%)
Place attachment 114 (10.9%) Value of site 59 (5.6%) Nice experience 18 (1.7%)
Nice space 11 (1.0%)
Enjoyable Place 12 (1.1%)
Safe 9 (0.9%)
Contrast to city 9 (0.9%)
Appreciation 29 (2.8%) Pleased 8 (0.8%)
Grateful 11 (1.0%)
Appreciation 10 (1.0%)
Detractors from
the site 26 (2.5%) Site management 9 (0.9%)
experience

Behaviour 9 (0.9%)
Crowds 8 (0.8%)

Social 45 (4.3%) Connected to 25 (2.4%)

) others )

Familiar 11 (1.0%)

Welcome 9 (0.9%)

Global wellbeing 13 (1.2%) Better 8(0.8%)

Healthy 5(0.5%)

Total Meaning o
Units 1048 (100%)
Removed 13

Table 3. Recalled participant-derived effects to visit UK wetland visitor centres from n = 365 partic-
ipant responses to the question “Thinking about when you leave a WWT Wetland Centre, please

describe how you feel after your visit” via an online survey. The number of assigned meaning units

(MUs) per domain, theme or code are presented along with the percentage of total MUs for the

question (1 = 843).

Domain No. Theme No. Code No.
. 251 (29.8%) Relaxed 103 (12.2%) Relaxed 91 (10.8%)
Physical Reduced stress 12 (1.4%)
Revitalised 97 (11.5%) Refreshed 52 (6.2%)
Energised 28 (3.3%)
Full of fresh air 11 (1.3%)
Exercised 6 (0.7%)
Weathered 7 (0.8%) Weathered 7 (0.8%)
Depleted 44 (5.2%) Tired 32 (3.8%)
Rested/fed 4 (0.5%)
Apprehension
for drive ahead 8 (0.9%)
172 (20.4%) Value of site 72 (8.5%) Saf because 35 (4.2%)
eaving
Nice experience 28 (3.3%
Enjoyable place 9 (1.1%)
. o Looking forward o
Place attachment Interactional 47 (5.6%) to noxt visit 36 (4.3%)
Memories 11 (1.3%)
Appreciation 46 (5.5%) Pleased 24 (2.8%)
Glad 14 (1.7%)
Grateful 8(0.9%)
Detractors from
the site 7 (0.8%) Site management 5 (0.6%)
experience
Crowds 2(0.2%)
Affective 162 (19.2%) eI:r(:(s)lttll(:Irfs 126 (14.9%) Happy 86 (10.2%)
Anticipation 15 (1.8%)
Pleasant 12 (1.4%)
Good/fine/nice 9 (1.1%)
Hopeful 4 (0.5%)
Intensely
positive 25 (3.0%) Excited 16 (1.9%)
emotions
Great pleasure 9 (1.1%)
Nega'tlve 9(1.1%) Frustration (site 5 (0.6%)
emotions access)
Frustration (at o
missing sighting) 4(0.5%)
Neutral 2(02%) Do not know 2(02%)

emotions

how I feel
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Table 3. Cont.

Domain No. Theme No. Code No.
Cognitive 158 (18.7%) Satisfied 91 (10.8%) Satisfied /content 82 (9.7%)
Sense of o
accomplishment 9 (1.1%)
Attention 67 (7.9%) Motivated 23 (2.7%)
restoration
Educated 10 (1.2%)
Being away 9 (1.1%)
Interested 8(0.9%)
Inspired 5(0.6%)
Enriched 4 (0.5%)
Better‘ 8 (0.9%)
perspective
Spiritual 59 (7.0%) Tranquillity 35 (4.2%) Calm 25 (3.0%)
Peaceful 10 (1.2%)
Connectedness o Connected to o
with nature 11(1.3%) nature 11.(1.3%)
Improved spirit 13 (1.5%) Uplifted 13 (1.5%)
) 21 (2.5%) Better 17 (2.0%)
Global wellbeing Healthy 4(0.5%)
Social 16 (1.9%) C"rgziztfsd to 16 (1.9%)
Values 4(0.5%) Coizggggon 4(0.5%)
Total Meaning o
Units 843 (100%)
Removed 9

3.2.1. Affective Derived Effects

The affective domain was the most referenced (292 MUs, 27.9%), by comparison, for
UK park users, and this domain was the second-most referenced (behind the physical
domain) [43]. This domain relates to recalled emotions within respondents themselves
induced by the experience of the visit. Positive emotions was the most prominent theme
across all responses (192, 18.3%), and feeling “happy” [e.g., P215] was the most frequent
within-theme response. Pleasure and enjoyment for a range of site- and non-site-related
reasons were stated, e.g., enjoyment of nature, wildfowl, the different seasons or enjoy-
ment of others” enjoyment. Other positive emotions included anticipation (27 MUs, 2.6%)
mainly for potential wildlife sightings. Intensely positive emotions (93 MUs, 8.9%) were ex-
pressed to a level half that of positive emotions. These were expressed through excitement
(65 MUs, 6.2%) at the wildlife to be seen; great pleasure (17 MUs, 1.6%), which included
feeling great, delight, wonderful, elated and joy; and amazement at nature (11 MUs, 1.0%),
e.g., “Amazement at the beauty and diversity of nature” [P257]. These results mirror other
studies on the motivations and effects of visits to natural environments, where positive
and intensely positive remarks were the most prominent derived effects [43,139]. This
finding on the prominence of positive affective and physical states of feeling happy, pleas-
ant and relaxed is supported by meta-analyses on natural environments and affect [140].
More specifically for wetlands, wellbeing has been shown to be promoted through positive
affective responses in residents and visitors to nearby urban wetlands [78].

The affective domain was less prominent as a post-visit effect (163 MUs, 19.2%; Table 3).
Feelings of anticipation, and positive and intensely positive emotions (e.g., excitement and
amazement) decreased. Responses regarding anticipation shifted to a focus on processing
the days’ activities, e.g., “looking forward to editing my photographs and naming the
wildlife I have seen” [P107] or about recounting the day to others.

Our questions asked people to recall short-term wetland visits so happiness/pleasure
(as an expression of subjective wellbeing [141]) might only be approached in terms of affec-
tive, hedonic or experienced wellbeing [142]. Although eudemonic wellbeing traits, such as
seeking to elevate experiences (e.g., awe, inspiration and sense of connection with a greater
whole) among respondents may also have been a motivation [143].
This widespread expression of subjective wellbeing reflects other UK research that found
that participants using a phone application to map subjective wellbeing to spatial data
were substantially happier outdoors in all green or natural habitat types compared with
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urban environments [144]. Studies of positive experiential wellbeing have also shown that
specific and recent (i.e., yesterday) nature visits are associated with greater happiness [145].

Negative feelings (7 MUs, 0.7%) were in the minority and related to frustrations at
missed wildlife sightings. Successfully executed wildlife sightings have parallels to peak
experience [146], flow states [147] and consequent benefits to wellbeing—but only when
the challenge is met by individual competence [54]. Where there is a deficit in competence,
frustration can inhibit fulfilment and the inexperienced can become anxious at missed
sightings due to perceived shortcomings [54]. While our results present an overall positive
wellbeing picture for wildlife watching, these examples of frustrations highlight some of
the potential non-benefits to wellbeing regarding wildlife experiences.

3.2.2. Physical Derived Effects

The physical domain, relating to the physical body, was the second-most referenced
domain (248 MUs, 23.7%). The theme of relaxation was the dominant theme, and to
feel relaxed was the single most frequent response across all during-visit derived effects
(176 MUs, 16.8%). This supports the finding that relaxation is a central benefit of fresh-
water blue spaces [61]. Post-visits, feeling relaxed was the most endorsed code to that
question (103 MUs, 12.2%; Table 3). The related code of reduced stress also emerged in
equal measures both during (13 MUs, 1.2%) and post-visits (12 MUs, 1.4%). This capacity
of natural environments to reduce stress, to relax and to provide psychological restora-
tion is well theorised [1,70]. Research on urban situated wetland centres (of the type
surveyed for the present study), in comparison with urban environments, has demon-
strated the potential of wetland centres to mitigate stress and to improve mood with just
ten minutes of nature exposure [73]. In that study, the effects were shown to be more
pronounced for people self-reporting elevated stress, complementing other work on ur-
ban green spaces that demonstrated that stressed individuals are motivated to use green
spaces more often [148]. Where derived effects have been modelled and linked to motiva-
tions to visit natural environments, the motivation to reduce stress most strongly explains
restorative experiences and positive post-visit mental states (compared with the other mo-
tivations: physical activity, solitude, social interactions and experiences with nature) [139].
Many of the participants were motivated by the nature and birdlife offered, and these relax-
ation/stress recovery effects support other research that demonstrates that the relaxation
benefits of freshwater blue spaces is especially important for people to whom nature is
important [61] and that bird interactions and greater species richness is associated with
perceived stress recovery, psychological wellbeing and attention restoration [5,149-151].

The theme of revitalisation (48 MUs, 4.6%; Table 3) focuses on replenishing energy and
is distinct from relaxation. This was expressed in broader terms, and these were organised
as refreshed (including renewed, recuperated, and revived), full of fresh air (including
“being able to breath” [P65]), energised and exercised. There was a notable doubling of
feelings relating to revitalisation in post-visit responses (97 MUs, 11.5%; Table 3). There is
an important distinction between revitalisation and relaxation. Here, we group relaxation
and revitalisation within the physical domain (following Irvine et al. [43]) but note that
other researchers assess vitality—defined as ‘a positive activation state of having energy
available for oneself, both psychologically and physically’—as an affective outcome of
nature visits [139,152]. There is some evidence that natural environments can lead to
additional wellbeing benefits through improved vitality [118,153]. Part of that response
is likely to feature contributions from social interactions and physical activity, but other
characteristics of outdoor environments, such as the intangible aspects of nature (e.g., fresh
air or open space), also play a role [153]. As noted, physical activity is less of a motivator
for wetland centres, whereas intangible nature is more prominent; thus, tentatively, we
suggest that the latter may also play a role in delivering revitalising effects. The increase in
feelings of revitalisation post-visit is also suggestive of a lag associated with revitalisation
benefits and raises questions about how long health benefits of nature exposure might
last [21,154,155].
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3.2.3. Cognitive Derived Effects and Attention Restoration Theory

The cognitive domain was the third-most mentioned (179 MUs, 16.9%) and is under-
pinned by attention restoration theory (ART) [71]. Within this domain, the theme of ART
was dominant (132 MUs, 12.6%), with evidence from across the sample of how wetland
centres reflect all four theorised qualities of restorative environments, i.e., being away
(escape from everyday concerns), extent (being in a whole other world) of compatibility
(finding activities that are ‘compatible’ with intrinsic motivations) and soft fascination
(involuntary or effortless attention) [71,72,139].

Being away (39 MUs, 3.7%) was expressed diversely in terms of psychological and
physical escape, e.g., “problems fall away when surrounded by, and totally involved with,
nature” [P331] and “getting away from all the trappings of modern civilisation” [P243].
Within this code, elements of extent emerged through the expression of escape to other
worlds, e.g., “time stands still and it is like the rest of the world is far away” [P198],
“away from all life’s problems transported to another world” [P324] and “miles away from
everyday life lost in her world.” [P325]. Further appreciation of the refuge provided from
the city environment was also expressed through the ‘contrast to city’ place attachment
code. Escape from day-to-day life and concepts of extent are important explanatory factors
in the success of wetland nature-based health interventions, with participants relating
being away from day-to-day life to reductions in the symptoms associated with their
anxiety and/or depression [20]. Other nature-based health interventions and volunteering
reported similar benefits [36,156]. Escape from everyday life and work is an important
aspect to users of Finnish protected areas [56]. While other studies have recorded the
importance of urban forests in allowing users to be away ‘to’ nature as well as away ‘from’
everyday stressors [115]. These findings align with other wetland specific research that
finds concepts of attention restoration important for the quality of life of people living near
urban wetlands [78]. By contrast, few respondents (17 out of 527 statements (3.2%)) directly
mentioned mental restoration in similar research on UK park spaces [43].

The capacity of the wetland centres to create interest/fascination was captured within
the theme of attention restoration as respondents referred to being interested (28 MUs, 2.7%;
fascinated, enthralled or curious), focused (20 MUs, 1.9%; concentration, in the moment,
absorbed and alert), engaged (15 MUs, 1.4%), inspired (7 MUs, 0.7%) and motivated
(6 MUs, 0.6%). There remains a question regarding how much of this fascination is ‘soft’
(involuntary) or ‘hard’ (voluntary). We have been unable to link motivations to derived
effects although the strength of the nature-related motivations implies that, for many, this
interest is linked to motivations regarding experiences with nature. In a study that did
link motivation, attention focus and effects, the authors tentatively suggested that, for
visitors motivated to experience nature, a directed attentional focus on the environment is
needed for positive wellbeing outcomes [139]. Fascination—and the distraction offered by
wetland biota—has been cited as a possible route for the observed positive health outcomes
observed in wetland nature-based health interventions [20]. Most responses regarding
fascination within our data were stated singly and without context, restricting insights on
the wider context to where interest, focus and/or engagement was directed.

Additionally, within the cognitive domain was the theme of satisfaction (35 MUs,
3.3.%), often singularly expressed and largely without much context, e.g., “content” [P96],
“satisfied”, [P256], “fulfilled” [P329] and “rewarded” [P365]; those that were more descrip-
tive mentioned contentment of the visitor and wildlife experience, e.g., “I have yet to feel
disappointment on any visit” [P18] or wildlife, e.g., “content being amongst the wildlife”
[P308]. Post-visit, the theme of feeling satisfied emerged to a greater extent than during
visits (82 MUs, 9.7%), with similar post-visit endorsements for feeling relaxed (91 MUs,
11.1%) and happy (86 MUs, 10.1%). This post-visit contentment aligns with ART’s compati-
bility requirement and the need to find activities and experiences that are compatible with
intrinsic motivations [71,72].
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3.2.4. Spiritual Derived Effects

The spiritual domain (157 MUs, 15.0%) is similar in tone to the theme of attention
restoration. It captures the feelings of calm (60 MUs, 5.7%), peacefulness (44 MUs, 4.2%)
and being at ease (11 MUs, 1.0%); the latter included mention of being “at peace with
myself” [P224] or at “ease with the world” [P192]. Feeling connected to nature (29 MUs,
2.8%) exemplified being “at one with” [P37], “in touch with” [P101], “engaged with” [P356]
or “closer to” [P76] nature. Others were more descriptive of their spirituality, e.g., “it’s
a chance to let my senses go and listen, smell, and see the wonders of nature” [P337], “a
feeling that this is a place where I feel connected both to non-human animals and plants”
[P336] and “it helps me to realise my belonging with other creatures” [P193]. Others
provided more practical and proximal descriptions, e.g., “feeding the ducks, listening
to the Eiders” [P295] or “pure enjoyment at the proximity of birds and nature” [P302].
Others wrote of familiarities “I know some of their [swans] story and it is important to me
that they are there” [P134]. These descriptions resonate with the findings that interacting
with birds is associated with improved general wellbeing, relaxation, connection to nature
and pro-environmental behaviours [157,158], and perceived stress recovery and attention
restoration [159]. The spiritual domain was less prominent post-visit (62 MUs, 7.1%) due
to reductions in the expressions of tranquillity and connection to nature as respondents
recalled the reduced intimacy of nature post-visits.

Spirituality is an important and underrepresented aspect of the ecosystem service
agenda [160,161] and receives less research attention in comparison with the physical,
cognitive and psychological aspects [162]. It has however been positively related to and
been found to mediate exposure to nature and wellbeing [163]. Our results somewhat
dilute the importance of spiritually through the coding process, and this may well be more
important than is presented within the spirituality theme. For example, responses such
feeling uplifted, inspired (grouped as a cognitive benefit under ART) and amazed (grouped
as affective) were also recorded across the taxonomy. These chime with the “awe, wonder
and privilege” elicited by nature encounters in wildlife tourists through ethnography [54]
or the awe and calming effects reported for wild cliffs and manicured gardens [164].
These findings have relevance for the conservation sector not only through wellbeing
but also through the increased connection to nature, which is increasingly proposed as a
method to garner public support for environmental protections [165,166]. As Curtin [54]
observed, the spiritual aspects of wildlife experiences not only inspire but also can induce
a deep sense of wellbeing and psychological health benefits.

3.2.5. Place Attachment Derived Effects

The place attachment domain (114 MU, 10.9%) collated respondents” emotions towards
the wetland centre sites. The theme of site value (59 MUs, 5.6%) grouped broad-scale
positive responses regarding a pleasant/enjoyable space. Feelings of safety, both emotional
and physical, as well as recognition of a valued contrast to the city /urban environment
were also recorded. Appreciation (29 MUs, 2.8%) of the sites was expressed mainly in terms
of gratitude for the conservation of the site and wildlife. Negative comments that detracted
from the experience (26 MUs, 2.5%) focused on frustrations with site management, the
behaviour of other visitors (mainly children) and crowding. The endorsement of enjoyment
and appreciation for the site and the experience mirror responses recorded as derived effects
by users of UK urban park spaces [43]. While comparisons between New York’s ‘natural’
and landscaped park areas showed that place attachment themes can vary depending
on environment, in this example, they were more prevalent in natural areas than the
landscaped ones [48].

After visits, the place attachment domain had a much greater salience and was the
second-most endorsed domain (172 MUs and 20.4%). A theme of interactional place
attachment emerged that was not observed for during visits [167]. This theme captures a)
the anticipation of future visits and b) an appreciation of the memories created, induced
through respondents looking forward to/planning their next visit (38 MUs, 4.4%) and



Int. J. Environ. Res. Public Health 2021, 18, 8629 16 of 24

thinking about what they will do/see the next time, e.g., “I am often thinking about what
I will do next time” [P166]. The interactional past was expressed through references to
memories (11 MUs, 1.3%) formed by—and the pleasant recall of—the experiences, e.g.,
“(I) treasure the memories when I am back at work” [P97].

This grouping was based on an interactional theory of place attachment (from the
built environment) that describes the interactional past (past experiences with a site, or
‘memories’) and the interactional potential of a site (‘future experiences imagined or antici-
pated’) [167]. Future potential is an important facet to the nature and wellbeing agenda,
and it can extend and sustain the wellbeing impacts of nature engagement beyond the
immediate experience. Memories are an important but understudied facet of the psycho-
logical benefits of place attachment [168]. Memories of our favourite places have health
benefits through enhanced place identity and greater perceptions of the restorative capacity
of those places [169]. Furthermore, natural favourite places have been shown to remain
stable—as a favourite place—over time [170], and this stability is an important feature
for psychological self-regulation and for the maintenance of self-esteem [171]. For mean-
ingful wildlife experiences, memories and reflection on a memory can add value to lives
long after the visits [172] and can create deeper emotional connections to the experiences
had [173]. As Curtin [54] notes, “wildlife experiences whether on tour or at home can
sustain the human spirit. The knowledge that it is all there waiting to be discovered
and the memory of past sightings builds hope and expectations of the next occurrence”.
Evoking memories maybe harnessed as a management option for site managers looking
to enhance environmentally responsible behaviours—the options were explored in more
detail by [174] but some examples may include enhancing multi-sensory experiences, fa-
cilitating close encounters with wildlife, or using interpretive commentaries and signage.
Stimulating sensory impressions is also a prerequisite for the health-promoting properties
of local green environments in Sweden [175]. Evoking nature-based memories might
find application as a treatment for mental health conditions including depression and
anxiety [176].

Research on the relationship between people, places and nature is beginning to reveal
the importance of place attachment to human wellbeing and the mediating role played by
nature connection [177-179]. Place attachment may contribute to as a much as 30% of the
total effect of nature connectedness on wellbeing (taken from a study of n=2203 Japanese
nationals) [179]. Although the results are mixed, there is some evidence for moderate
positive effects of place attachment to pro-environmental behaviours [180]. Taken together,
place attachment represents an interesting construct to explore for nature managers looking
to improve wellbeing, connection to nature and pro-environmental behaviours [181].

3.2.6. Social Derived Effects

The social domain (45 MUs, 4.3%) emerged through the mention of feeling connections
to others (25 MUs, 2.4%), mainly through an appreciation for the opportunity for time
spent with friends and family, feelings of familiarity and feeling at home, e.g., “it’s like
coming home” [P346]. This effect had relatively low salience, and for UK park spaces, this
effect was even less well endorsed [43]. This sits in contrast to panel surveys conducted
in the UK that found that 33% of people reported that spending time with friends was
the single most important benefit they received by visiting freshwater blue spaces [61].
This study also found that socioeconomic differences were predictors for identifying social
interaction as the most important benefit received from visiting blue spaces, serving as a
reminder that the use and benefits derived of blue/green spaces may vary for different
socioeconomic groups.

3.2.7. Global Wellbeing Derived Effects

The final domain (13 MUs, 1.2%) of global wellbeing included deliberate mention
of feeling better, and health or wellbeing improvements, e.g., “[I] feel better” [P109],
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“improved mood” [P141], “fit” [P211], “healthy” [P150], “a sense of wellbeing” [P131] and
more descriptively “overall simply doing something which is good for me” [P278].

3.3. Limitations

The limitations to this work relate to the sample population, data collection and coding
process. We took advantage of existing visitor communication networks to generate good
engagement with the survey (50% response rate). Although our sample is representative
of typical wetland centre visitation, the supporter base is not representative of the wider
UK population. By sampling existing visitors and supporters, we can also expect a degree
of existing connections to nature and pro-nature bias in the responses regarding visitor
experiences. Furthermore, a high proportion of respondents were members of the nature
organisation, and bias may have been introduced through respondents’ display of demand
characteristics and a desire to support the organisation and nature conservation [182],
notwithstanding the presence of negative comments within the data. Use of, and the
derived benefits from, natural environments are known to vary across socioeconomic,
gender and health inequalities gradients [61,183]. Here, we drew comparisons to UK park
spaces [43]; however our extrapolations are limited by differences in the sample popula-
tions inherent to the environment offer, i.e., paid-for visitor attractions versus free-to-use
public spaces.

The online self-administered survey has an associated inability to consider any latent,
non-verbal data. Therefore, the findings are based on manifest data alone (i.e., that which
is contained within the text) [97]. We also asked people to recall past feelings, and these re-
sponses are likely to include some overestimation of a past affect [184]. Our inter-reliability
testing found good consistency; however, the responses given may have been interpreted
differently by the researchers, with differing personal histories likely to influence interpreta-
tion in the coding process [97]. Finally, our coding framework was based on and developed
from similar work that surveyed UK urban green space users [43]. Although this grounded
the process, provided time efficiencies and enabled us to make comparisons between UK
urban park space and wetland centre environments, the limitations from that framework
should also be considered [43].

4. Conclusions

With the combined global health challenges around mental health disorders, NCDs
and COVID-19 [13-15,23-25], demand is growing to understand the degree to which
experiences with nature can be harnessed for public health benefit and how reciprocal
benefits for biodiversity might be delivered through a health agenda [42,83]. As such, there
is a need for evidence on the impacts of a broad range of natural environments on the
health of users of these environments [94,95].

Our results show the diversity and prominence of motivations and derived effects
through weighted taxonomy associated with active users of wetland centres.
Motivation to visit is strongly influenced by the quality of the space, most prominently
the biological nature (i.e., the wildlife). Abiotic and intangible aspects of nature as well
as good amenities were also important factors. In contrast to open-access, green spaces,
physical activity was a lower-level motivator for use [1,43,118], representing one area of
focus for future design/management of wetland centres looking to improve their impact
as a health resource. We also found that mental restoration was a prominent motivation to
visit and effect, especially with respect to being away, suggesting that concepts of attention
restoration theory may be important to the wetland visitor experience [71,72]. For site
management, these cognitive benefits may offer a fertile ground for both conservation and
public health visitor marketing [138].

Although mainly motivated by the quality of the space, for our sample set (i.e.,
positively nature-orientated, freshwater blue space visitors), wetland centres are places that
provide psychological wellbeing by inducing feelings of happiness/pleasure, relaxation,
mental restoration, vitality and satisfaction. This echoes much of the body of literature
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on natural environments and mental wellbeing [4-6,185] and provides further evidence
that these environments could be suitable for nature-based health interventions or nature
prescriptions for combating mental health problems [16,20,36,186]. In response to the global
health challenges outlined above, this idea remains a promising and advanced mechanism
for harnessing nature for health [187,188].

Our findings must be considered in the context that different socioeconomic groups
experience and derive benefits from nature differently [61,64,189]. However, these results
imply that, for decision-makers looking to leverage blue space for public health benefit, for
the nature-orientated at least, improving the quality of the space may be one route towards
health gains while also bringing co-benefits for the environment and biodiversity [38,83].

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/
10.3390/ijerph18168629/s1, Table S1. Demographics and organisation affiliation of the survey
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units (MUs), Table S3. Inter-rater reliability scores for each question using Cohen’s kappa value
(McHugh 2012).

Author Contributions: Conceptualisation: ].PR. and PR.M.; methodology: J.P.R. and PR.M.; data
curation: J.PR. and C.H.D.J.; analysis: J.P.R. and C.H.D.J.; writing—draft preparation: J.P.R. and
C.H.D.J.; writing—review and editing: ].P.R., CH.D.J]., K.A.W. and PR.M. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Human Research Ethics Committee of the Wildfowl &
Wetlands Trust (WWT0325112019, approved 29 February 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: To protect participant anonymity ethical approval (WWT0325112019)
prevents data sharing.

Acknowledgments: With thanks to Kate Lang, Emily Strong, Ruth Cromie and Julia Newth for their
support and advice, and to the two anonymous reviewers for their helpful and constructive comments.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Hartig, T.; Mitchell, R.; de Vries, S.; Frumkin, H. Nature and health. Annu. Rev. Public Health 2014, 35, 207-228. [CrossRef]

2. Frumkin, H.; Bratman, G.N.; Breslow, S.J.; Cochran, B.; Kahn, PH.; Lawler, ].J.; Levin, P.S.; Tandon, P.S.; Varanasi, U.;
Wolf, K.L.; et al. Nature contact and human health: A research agenda. Environ. Health Perspect. 2017, 125, 075001. [CrossRef]

3. Lovell, R; Wheeler, B.W.; Higgins, S.L.; Irvine, K.N.; Depledge, M.H. A Systematic Review of the Health and Well-Being Benefits
of Biodiverse Environments. J. Toxicol. Environ. Health Part B Crit. Rev. 2014, 17, 1-20. [CrossRef]

4. Bratman, G.N.; Anderson, C.B.; Berman, M.G.; Cochran, B.; de Vries, S.; Flanders, J.; Folke, C.; Frumkin, H.; Gross, ].J.;
Hartig, T.; et al. Nature and mental health: An ecosystem service perspective. Sci. Adv. 2019, 5, eaax0903. [CrossRef]

5. Fuller, R.A;; Irvine, K.N.; Devine-Wright, P.; Warren, PH.; Gaston, K.J. Psychological benefits of greenspace increase with
biodiversity. Biol. Lett. 2007, 3, 390-394. [CrossRef] [PubMed]

6. Marselle, M.R.; Martens, D.; Dallimer, M.; Irvine, K.N. Review of the Mental Health and Well-being Benefits of Biodiversity.
In Biodiversity and Health in the Face of Climate Change; Springer: Berlin/Heidelberg, Germany, 2019; pp. 175-211.

7. Lindley, S.J.; Cook, P.A.; Dennis, M.; Gilchrist, A. Biodiversity, Physical Health and Climate Change: A Synthesis of Recent
Evidence. In Biodiversity and Health in the Face of Climate Change; Springer: Berlin/Heidelberg, Germany, 2019; pp. 17—46.

8.  Sandifer, P.A.; Sutton-Grier, A.E.; Ward, B.P. Exploring connections among nature, biodiversity, ecosystem services, and human
health and well-being: Opportunities to enhance health and biodiversity conservation. Ecosyst. Serv. 2015, 12, 1-15. [CrossRef]

9.  Dzhambov, A.M.; Markevych, I; Lercher, P. Greenspace seems protective of both high and low blood pressure among residents of
an Alpine valley. Environ. Int. 2018, 121, 443-452. [CrossRef] [PubMed]

10. Toftager, M.; Ekholm, O.; Schipperijn, J.; Stigsdotter, U.; Bentsen, P.; Grenbaek, M.; Randrup, T.B.; Kamper-Jorgensen, F. Distance
to green space and physical activity: A Danish national representative survey. J. Phys. Act. Health 2011, 8, 741-749. [CrossRef]

11.  Fan, Y,; Das, K.V.; Chen, Q. Neighborhood green, social support, physical activity, and stress: Assessing the cumulative impact.

Health Place 2011, 17, 1202-1211. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/ijerph18168629/s1
https://www.mdpi.com/article/10.3390/ijerph18168629/s1
http://doi.org/10.1146/annurev-publhealth-032013-182443
http://doi.org/10.1289/EHP1663
http://doi.org/10.1080/10937404.2013.856361
http://doi.org/10.1126/sciadv.aax0903
http://doi.org/10.1098/rsbl.2007.0149
http://www.ncbi.nlm.nih.gov/pubmed/17504734
http://doi.org/10.1016/j.ecoser.2014.12.007
http://doi.org/10.1016/j.envint.2018.09.044
http://www.ncbi.nlm.nih.gov/pubmed/30273867
http://doi.org/10.1123/jpah.8.6.741
http://doi.org/10.1016/j.healthplace.2011.08.008
http://www.ncbi.nlm.nih.gov/pubmed/21920795

Int. J. Environ. Res. Public Health 2021, 18, 8629 19 of 24

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

Pasanen, T.P; White, M.P,; Wheeler, BW.; Garrett, ] K,; Elliott, L.R. Neighbourhood blue space, health and wellbeing;:
The mediating role of different types of physical activity. Environ. Int. 2019, 131, 105016. [CrossRef] [PubMed]

World Health Organisation. Depression and Other Common Mental Disorders: Global Health Estimates; World Health Organization:
Brussels, Belgium, 2017; pp. 1-24.

World Health Organisation Global Status Report on Noncommunicable Diseases 2014; World Health Organization: Brussels, Belgium,
2014; ISBN 9241564857.

Foreman, K.J.; Marquez, N.; Dolgert, A.; Fukutaki, K.; Fullman, N.; McGaughey, M.; Pletcher, M.A.; Smith, A.E.; Tang, K,;
Yuan, C.-W. Forecasting life expectancy, years of life lost, and all-cause and cause-specific mortality for 250 causes of death:
Reference and alternative scenarios for 2016—40 for 195 countries and territories. Lancet 2018, 392, 2052-2090. [CrossRef]

Zarr, R.; Cottrell, L.; Merrill, C. Park prescription (DC Park Rx): A new strategy to combat chronic disease in children. J. Phys. Act.
Health 2017, 14, 1-2. [CrossRef]

Wessel, L.A. Shifting gears: Engaging nurse practitioners in prescribing time outdoors. J. Nurse Pract. 2017, 13, 89-96. [CrossRef]
Poulsen, D.V,; Stigsdotter, U.K.; Refshage, A.D. Whatever happened to the soldiers? Nature-assisted therapies for veterans
diagnosed with post-traumatic stress disorder: A literature review. Urban For. Urban Green 2015, 14, 438-445. [CrossRef]

Maller, C.; Townsend, M.; Pryor, A.; Brown, P; St Leger, L. Healthy nature healthy people: “Contact with nature” as an upstream
health promotion intervention for populations. Health Promot. Int. 2006, 21, 45-54. [CrossRef]

Maund, PR;; Irvine, K.N.; Reeves, J.; Strong, E.; Cromie, R.; Dallimer, M.; Davies, Z.G. Wetlands for wellbeing: Piloting a
nature-based health intervention for the management of anxiety and depression. Int. J. Environ. Res. Public Health 2019, 16, 4413.
[CrossRef] [PubMed]

Shanahan, D.F.; Bush, R.; Gaston, K.J.; Lin, B.B.; Dean, J.; Barber, E.; Fuller, R.A. Health benefits from nature experiences depend
on dose. Sci. Rep. 2016, 6, 1-10. [CrossRef]

Government, HM. A Green Future: Our 25 Year Plan to Improve the Environment; HM Government: London, UK, 2018.

Ding, D.; Lawson, K.D.; Kolbe-Alexander, T.L.; Finkelstein, E.A.; Katzmarzyk, P.T.; van Mechelen, W.; Pratt, M. The economic
burden of physical inactivity: A global analysis of major non-communicable diseases. Lancet 2016, 388, 1311-1324. [CrossRef]
Daly, M.; Sutin, A.R.; Robinson, E. Longitudinal changes in mental health and the COVID-19 pandemic: Evidence from the UK
Household Longitudinal Study. Psychol. Med. 2020, 1-10. [CrossRef]

Varga, T.V,; Bu, E; Dissing, AS.; Elsenburg, LK., Bustamante, J.J.H,; Matta, J; van Zon, S.KR., Brouwer, S,;
Biiltmann, U.; Fancourt, D.; et al. Loneliness, worries, anxiety, and precautionary behaviours in response to the COVID-19
pandemic: A longitudinal analysis of 200,000 Western and Northern Europeans. Lancet Reg. Health Eur. 2021, 2,100020. [CrossRef]
Holmes, E.A.; O’'Connor, R.C.; Perry, V.H.; Tracey, I.; Wessely, S.; Arseneault, L.; Ballard, C.; Christensen, H.; Cohen Silver, R.;
Everall, I; et al. Multidisciplinary research priorities for the COVID-19 pandemic: A call for action for mental health science.
Lancet Psychiatry 2020, 7, 547-560. [CrossRef]

Slater, S.J.; Christiana, R.W.; Gustat, J. Peer Reviewed: Recommendations for keeping parks and green space accessible for mental
and physical health during COVID-19 and other pandemics. Prev. Chronic Dis. 2020, 17, 200204. [CrossRef]

Maugeri, G.; Castrogiovanni, P.; Battaglia, G.; Pippi, R.; D’Agata, V.; Palma, A.; Di Rosa, M.; Musumeci, G. The impact of physical
activity on psychological health during COVID-19 pandemic in Italy. Heliyon 2020, 6, €04315. [CrossRef] [PubMed]

Soga, M.; Evans, M.].; Tsuchiya, K.; Fukano, Y.; Soga, M.; Evans, M.].; Tsuchiya, K.; Fukano, Y. A room with a green view:
The importance of nearby nature for mental health during the COVID-19 pandemic. Ecol. Appl. 2020. [CrossRef] [PubMed]
Venter, Z.; Barton, D.; Gundersen, V.; Figari, H.; Nowell, M. Urban nature in a time of crisis: Recreational use of green space
increases during the COVID-19 outbreak in Oslo, Norway. Environ. Res. Lett. 2020. [CrossRef]

Kondo, M.C.; Fluehr, ] M.; McKeon, T.; Branas, C.C. Urban green space and its impact on human health. Int. ]. Environ. Res. Public
Health 2018, 15, 445. [CrossRef] [PubMed]

Lee, A.C.K,; Maheswaran, R. The health benefits of urban green spaces: A review of the evidence. ]. Public Health 2011,
33,212-222. [CrossRef]

Wood, L.; Hooper, P.; Foster, S.; Bull, F. Public green spaces and positive mental health—Investigating the relationship between
access, quantity and types of parks and mental wellbeing. Health Place 2017, 48, 63-71. [CrossRef] [PubMed]

Shanahan, D.F,; Fuller, R.A.; Bush, R.; Lin, B.B.; Gaston, K.J. The health benefits of urban nature: How much do we need?
Bioscience 2015, 65, 476-485. [CrossRef]

van den Bosch, M. Ode Sang Urban natural environments as nature-based solutions for improved public health—A systematic
review of reviews. Environ. Res. 2017, 158, 373-384. [CrossRef]

Lovell, R.; Husk, K.; Cooper, C.; Stahl-Timmins, W.; Garside, R. Understanding how environmental enhancement and conservation
activities may benefit health and wellbeing: A systematic review. BMC Public Health 2015, 15, 864. [CrossRef]

Douglas, O.; Lennon, M.; Scott, M. Green space benefits for health and well-being: A life-course approach for urban planning,
design and management. Cities 2017, 66, 53-62. [CrossRef]

Mace, G.M. Whose conservation? Science 2014, 345, 1558-1560. [CrossRef]

Tomczyk, A.M. A GIS assessment and modelling of environmental sensitivity of recreational trails: The case of Gorce National
Park, Poland. Appl. Geogr. 2011, 31, 339-351. [CrossRef]

Dennis, M.; James, P. Ecosystem services of collectively managed urban gardens: Exploring factors affecting synergies and
trade-offs at the site level. Ecosyst. Serv. 2017, 26, 17-26. [CrossRef]


http://doi.org/10.1016/j.envint.2019.105016
http://www.ncbi.nlm.nih.gov/pubmed/31352260
http://doi.org/10.1016/S0140-6736(18)31694-5
http://doi.org/10.1123/jpah.2017-0021
http://doi.org/10.1016/j.nurpra.2016.06.013
http://doi.org/10.1016/j.ufug.2015.03.009
http://doi.org/10.1093/heapro/dai032
http://doi.org/10.3390/ijerph16224413
http://www.ncbi.nlm.nih.gov/pubmed/31718035
http://doi.org/10.1038/srep28551
http://doi.org/10.1016/S0140-6736(16)30383-X
http://doi.org/10.1017/S0033291720004432
http://doi.org/10.1016/j.lanepe.2020.100020
http://doi.org/10.1016/S2215-0366(20)30168-1
http://doi.org/10.5888/pcd17.200204
http://doi.org/10.1016/j.heliyon.2020.e04315
http://www.ncbi.nlm.nih.gov/pubmed/32613133
http://doi.org/10.1002/eap.2248
http://www.ncbi.nlm.nih.gov/pubmed/33205530
http://doi.org/10.1088/1748-9326/abb396
http://doi.org/10.3390/ijerph15030445
http://www.ncbi.nlm.nih.gov/pubmed/29510520
http://doi.org/10.1093/pubmed/fdq068
http://doi.org/10.1016/j.healthplace.2017.09.002
http://www.ncbi.nlm.nih.gov/pubmed/28942343
http://doi.org/10.1093/biosci/biv032
http://doi.org/10.1016/j.envres.2017.05.040
http://doi.org/10.1186/s12889-015-2214-3
http://doi.org/10.1016/j.cities.2017.03.011
http://doi.org/10.1126/science.1254704
http://doi.org/10.1016/j.apgeog.2010.07.006
http://doi.org/10.1016/j.ecoser.2017.05.009

Int. J. Environ. Res. Public Health 2021, 18, 8629 20 of 24

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

Aronson, M.F].; Lepczyk, C.A.; Evans, K.L.; Goddard, M.A.; Lerman, S.B.; Maclvor, ].S.; Nilon, C.H.; Vargo, T. Biodiversity in the
city: Key challenges for urban green space management. Front. Ecol. Environ. 2017, 15, 189-196. [CrossRef]

Hunter, R.F; Cleland, C.; Cleary, A.; Droomers, M.; Wheeler, B.W.; Sinnett, D.; Nieuwenhuijsen, M.].; Braubach, M. Environmental,
health, wellbeing, social and equity effects of urban green space interventions: A meta-narrative evidence synthesis. Environ. Int.
2019, 130, 104923. [CrossRef]

Irvine, K.N.; Warber, S.L.; Devine-Wright, P.; Gaston, K.J. Understanding Urban Green Space as a Health Resource: A Qualitative
Comparison of Visit Motivation and Derived Effects among Park Users in Sheffield, UK. Int. |. Environ. Res. Public Health 2013,
10, 417-442. [CrossRef]

Wood, E.; Harsant, A.; Dallimer, M.; Cronin de Chavez, A.; McEachan, R.R.C.; Hassall, C. Not all green space is created equal:
Biodiversity predicts psychological restorative benefits from urban green space. Front. Psychol. 2018, 9, 2320. [CrossRef]

Bell, S.L.; Westley, M.; Lovell, R.; Wheeler, B.W. Everyday green space and experienced well-being: The significance of wildlife
encounters. Landsc. Res. 2018, 43, 8-19. [CrossRef]

Bell, S.L.; Phoenix, C.; Lovell, R.; Wheeler, B.W. Using GPS and geo-narratives: A methodological approach for understanding
and situating everyday green space encounters. Area 2015, 47, 88-96. [CrossRef]

Lee, A.CK,; Jordan, H.C.; Horsley, J. Value of urban green spaces in promoting healthy living and wellbeing: Prospects for
planning. Risk Manag. Healthc. Policy 2015, 8, 131. [CrossRef] [PubMed]

Sonti, N.E; Campbell, L.K.; Svendsen, E.S.; Johnson, M.L.; Auyeung, D.S.N. Fear and fascination: Use and perceptions of New
York City’s forests, wetlands, and landscaped park areas. Urban For. Urban Green. 2020, 49, 126601. [CrossRef]

Dallimer, M.; Davies, Z.G.; Irvine, K.N.; Maltby, L.; Warren, PH.; Gaston, K.J.; Armsworth, PR. What personal and environmental
factors determine frequency of urban greenspace use? Int. ]. Environ. Res. Public Health 2014, 11, 7977-7992. [CrossRef]
McCracken, D.S.; Allen, D.A.; Gow, A.]. Associations between urban greenspace and health-related quality of life in children.
Prev. Med. Rep. 2016, 3, 211-221. [CrossRef] [PubMed]

Peters, K.; Elands, B.; Buijs, A. Social interactions in urban parks: Stimulating social cohesion? Urban For. Urban Green. 2010,
9, 93-100. [CrossRef]

Cutt, H.; Giles-Corti, B.; Knuiman, M.; Burke, V. Dog ownership, health and physical activity: A critical review of the literature.
Health Place 2007, 13, 261-272. [CrossRef] [PubMed]

Buckley, R.; Brough, P.; Hague, L.; Chauvenet, A.; Fleming, C.; Roche, E.; Sofija, E.; Harris, N. Economic value of protected areas
via visitor mental health. Nat. Commun. 2019, 10, 5005. [CrossRef]

Curtin, S. Wildlife tourism: The intangible, psychological benefits of human-wildlife encounters. Curr. Issues Tour. 2009,
12, 451-474. [CrossRef]

Lemieux, C.J.; Eagles, PE].; Slocombe, D.S.; Doherty, S.T.; Elliott, S.J.; Mock, S.E. Human health and well-being motivations and
benefits associated with protected area experiences: An opportunity for transforming policy and management in Canada. Parks
2012, 18, 71-85.

Puhakka, R.; Pitkdnen, K,; Siikamaki, P. The health and well-being impacts of protected areas in Finland. J. Sustain. Tour. 2017,
25,1830-1847. [CrossRef]

Scottish Natural Heritage Health Walks on Scotland’s National Nature Reserves (NNRs); NatureScot: Inverness, UK, 2007.

Cazalis, V.; Prévot, A.C. Are protected areas effective in conserving human connection with nature and enhancing pro-
environmental behaviours? Biol. Conserv. 2019, 236, 548-555. [CrossRef]

Foley, R.; Kistemann, T. Blue space geographies: Enabling health in place. Health Place 2015, 35, 157-165. [CrossRef]

White, M.; Smith, A.; Humphryes, K.; Pahl, S.; Snelling, D.; Depledge, M. Blue space: The importance of water for preference,
affect, and restorativeness ratings of natural and built scenes. . Environ. Psychol. 2010, 30, 482—493. [CrossRef]

de Bell, S.; Graham, H.; Jarvis, S.; White, P. The importance of nature in mediating social and psychological benefits associated
with visits to freshwater blue space. Landsc. Urban Plan. 2017, 167, 118-127. [CrossRef]

Garrett, ] K.; White, M.P.,; Huang, J.; Ng, S.; Hui, Z.; Leung, C.; Tse, L.A.; Fung, F.; Elliott, L.R.; Depledge, M.H.; et al. Urban blue
space and health and wellbeing in Hong Kong: Results from a survey of older adults. Health Place 2019, 55, 100-110. [CrossRef]
[PubMed]

White, M.P,; Elliott, L.R.; Gascon, M.; Roberts, B.; Fleming, L.E. Blue space, health and well-being: A narrative overview and
synthesis of potential benefits. Environ. Res. 2020, 191, 110169. [CrossRef]

Wheeler, B.W.; White, M.; Stahl-Timmins, W.; Depledge, M.H. Does living by the coast improve health and wellbeing? Health
Place 2012, 18, 1198-1201. [CrossRef] [PubMed]

Gascon, M.; Zijlema, W.; Vert, C.; White, M.P.; Nieuwenhuijsen, M.]. Outdoor blue spaces, human health and well-being:
A systematic review of quantitative studies. Int. . Hyg. Environ. Health 2017, 220, 1207-1221. [CrossRef]

Garrett, J.K.; White, M.P,; Elliott, L.R.; Wheeler, B.W.; Fleming, L.E. Urban nature and physical activity: Investigating associations
using self-reported and accelerometer data and the role of household income. Environ. Res. 2020, 190, 109899. [CrossRef]
[PubMed]

Bell, S.L.; Phoenix, C.; Lovell, R.; Wheeler, B.W. Seeking everyday wellbeing: The coast as a therapeutic landscape. Soc. Sci. Med.
2015, 142, 56—67. [CrossRef]

Volker, S.; Kistemann, T. The impact of blue space on human health and well-being—Salutogenetic health effects of inland surface
waters: A review. Int. . Hyg. Environ. Health 2011, 214, 449-460. [CrossRef] [PubMed]


http://doi.org/10.1002/fee.1480
http://doi.org/10.1016/j.envint.2019.104923
http://doi.org/10.3390/ijerph10010417
http://doi.org/10.3389/fpsyg.2018.02320
http://doi.org/10.1080/01426397.2016.1267721
http://doi.org/10.1111/area.12152
http://doi.org/10.2147/RMHP.S61654
http://www.ncbi.nlm.nih.gov/pubmed/26347082
http://doi.org/10.1016/j.ufug.2020.126601
http://doi.org/10.3390/ijerph110807977
http://doi.org/10.1016/j.pmedr.2016.01.013
http://www.ncbi.nlm.nih.gov/pubmed/27419017
http://doi.org/10.1016/j.ufug.2009.11.003
http://doi.org/10.1016/j.healthplace.2006.01.003
http://www.ncbi.nlm.nih.gov/pubmed/16503185
http://doi.org/10.1038/s41467-019-12631-6
http://doi.org/10.1080/13683500903042857
http://doi.org/10.1080/09669582.2016.1243696
http://doi.org/10.1016/j.biocon.2019.03.012
http://doi.org/10.1016/j.healthplace.2015.07.003
http://doi.org/10.1016/j.jenvp.2010.04.004
http://doi.org/10.1016/j.landurbplan.2017.06.003
http://doi.org/10.1016/j.healthplace.2018.11.003
http://www.ncbi.nlm.nih.gov/pubmed/30551994
http://doi.org/10.1016/j.envres.2020.110169
http://doi.org/10.1016/j.healthplace.2012.06.015
http://www.ncbi.nlm.nih.gov/pubmed/22796370
http://doi.org/10.1016/j.ijheh.2017.08.004
http://doi.org/10.1016/j.envres.2020.109899
http://www.ncbi.nlm.nih.gov/pubmed/32750550
http://doi.org/10.1016/j.socscimed.2015.08.011
http://doi.org/10.1016/j.ijheh.2011.05.001
http://www.ncbi.nlm.nih.gov/pubmed/21665536

Int. J. Environ. Res. Public Health 2021, 18, 8629 21 of 24

69.
70.
71.
72.
73.

74.
75.

76.
77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.
93.

94.

95.

96.
97.

98.
99.

Capaldi, C.A.; Dopko, R.L.; Zelenski, ].M. The relationship between nature connectedness and happiness: A meta-analysis. Front.
Psychol. 2014, 5, 976. [CrossRef]

Ulrich, R.S.; Simons, R.E; Losito, B.D.; Fiorito, E.; Miles, M.A.; Zelson, M. Stress recovery during exposure to natural and urban
environments. J. Environ. Psychol. 1991, 11, 201-230. [CrossRef]

Kaplan, R; Kaplan, S. The Experience of Nature: A Psychological Perspective; CUP Archive: Cambridge, UK, 1989; ISBN 0521341396.
Kaplan, S. The restorative benefits of nature: Toward an integrative framework. J. Environ. Psychol. 1995, 15, 169-182. [CrossRef]
Reeves, ].P.; Knight, A.T,; Strong, E.A.; Heng, V.; Neale, C.; Cromie, R.; Vercammen, A. The application of wearable technology to
quantify health and wellbeing co-benefits from urban wetlands. Front. Psychol. 2019, 10, 1840. [CrossRef]

Seresinhe, C.I; Preis, T.; Moat, H.S. Quantifying the impact of scenic environments on health. Sci. Rep. 2015, 5, 16899. [CrossRef]
Barton, J.; Pretty, ]. What is the best dose of nature and green exercise for improving mental health? A multi-study analysis.
Environ. Sci. Technol. 2010, 44, 3947-3955. [CrossRef]

Mental Health Foundation. How Connecting with Nature Benefits our Mental Health; Mental Health Foundation: London, UK, 2021.
DEFRA. Evidence Statement 07: The Well-Being and Human Health Benefits of Exposure to the Marine and Coastal Environment;
Department for Environment Food & Rural Affairs: London, UK, 2019.

Pedersen, E.; Weisner, S.E.B.; Johansson, M. Wetland areas’ direct contributions to residents” well-being entitle them to high
cultural ecosystem values. Sci. Total Environ. 2019, 646, 1315-1326. [CrossRef]

Georgiou, M.; Morison, G.; Smith, N.; Tieges, Z.; Chastin, S. Mechanisms of Impact of Blue Spaces on Human Health: A Systematic
Literature Review and Meta-Analysis. Int. J. Environ. Res. Public Health 2021, 18, 2486. [CrossRef] [PubMed]

Luo, B,; Du, Y;; Han, W,; Geng, Y.; Wang, Q.; Duan, Y; Ren, Y;; Liu, D.; Chang, J.; Ge, Y. Reduce health damage cost of greenhouse
gas and ammonia emissions by assembling plant diversity in floating constructed wetlands treating wastewater. J. Clean. Prod.
2020, 244,118927. [CrossRef]

Sutton-Grier, A.E.; Sandifer, P.A. Conservation of Wetlands and Other Coastal Ecosystems: A Commentary on their Value
to Protect Biodiversity, Reduce Disaster Impacts, and Promote Human Health and Well-Being. Wetlands 2019, 39, 1295-1302.
[CrossRef]

Fairchild, T.P; Bennett, W.G.; Smith, G.S.; Day, B.; Skov, M.W.; Moller, I.; Beaumont, N.; Karunarathna, H.; Griffin, ].N. Coastal
wetlands mitigate storm flooding and associated costs in estuaries. Environ. Res. Lett. 2021, 16, 074034. [CrossRef]

Davies, Z.G.; Dallimer, M.; Fisher, ].C.; Fuller, R.A. Biodiversity and Health: Implications for Conservation. In Biodiversity and
Health in the Face of Climate Change; Springer: Berlin/Heidelberg, Germany, 2019; pp. 283-294.

Natural England. Monitor of Engagement with the Natural Environment: Headline Report from the 2015-16 Survey; Natural England:
York, UK, 2017; pp. 1-12.

Lovell, R.;; Depledge, M.; Maxwell, S. Health and the Natural Environment: A Review of Evidence, Policy, Practice and
Opportunities for the Future. 2018. Available online: https://ore.exeter.ac.uk/repository /handle /10871 /36923 (accessed on 12
August 2021).

Eustice, G. George Eustice Speech on Environmental Recovery; Department for Environment, Food & Rural Affairs: London, UK,
2020.

Darlow, A. Summary of Evidence: Access and Engagement EIN003; Natural England: York, UK, 2015.

Watson, R.; Albon, S.; Aspinall, R.; Austen, M.; Bardgett, B.; Bateman, I; Berry, P; Bird, W.; Bradbury, R.; Brown, C. UK National
Ecosystem Assessment: Understanding Nature’s Value to Society. Synthesis of Key Findings. Information Press: Oxford, UK,
2011.

Garrett, ] K.; Clitherow, T.J.; White, M.P.; Wheeler, B.W.; Fleming, L.E. Coastal proximity and mental health among urban adults
in England: The moderating effect of household income. Health Place 2019, 59, 102200. [CrossRef] [PubMed]

White, M.P.; Alcock, I.; Wheeler, B.W.; Depledge, M.H. Would you be happier living in a greener urban area? A fixed-effects
analysis of panel data. Psychol. Sci. 2013, 24, 920-928. [CrossRef]

White, M.P.; Alcock, I.; Wheeler, B.W.; Depledge, M.H. Coastal proximity, health and well-being: Results from a longitudinal
panel survey. Health Place 2013, 23, 97-103. [CrossRef] [PubMed]

Barton, J.; Rogerson, M. The importance of greenspace for mental health. BJPsych. Int. 2017, 14, 79-81. [CrossRef] [PubMed]
South, E.C.; Kondo, M.C.; Cheney, R.A.; Branas, C.C. Neighborhood blight, stress, and health: A walking trial of urban greening
and ambulatory heart rate. Am. J. Public Health 2015, 105, 909-913. [CrossRef]

Lin, B.B.; Fuller, R.A.; Bush, R.; Gaston, K.J.; Shanahan, D.E. Opportunity or Orientation? Who Uses Urban Parks and Why? PLoS
ONE 2014, 9, e87422. [CrossRef]

Ekkel, E.D.; de Vries, S. Nearby green space and human health: Evaluating accessibility metrics. Landsc. Urban Plan. 2017,
157, 214-220. [CrossRef]

Irvine, K.N.; Herrett, S. Does ecosystem quality matter for cultural ecosystem services? J. Nat. Conserv. 2018, 46, 1-5. [CrossRef]
Graneheim, U.H.; Lundman, B. Qualitative content analysis in nursing research: Concepts, procedures and measures to achieve
trustworthiness. Nurse Educ. Today 2004, 24, 105-112. [CrossRef]

Morgan, D.L. Qualitative Content Analysis: A Guide to Paths not Taken. Qual. Health Res. 1993, 3, 112-121. [CrossRef]

Elo, S.; Kyngés, H. The qualitative content analysis process. . Adv. Nurs. 2008, 62, 107-115. [CrossRef] [PubMed]

100. Hsieh, H.-F,; Shannon, S.E. Three approaches to qualitative content analysis. Qual. Health Res. 2005, 15, 1277-1288. [CrossRef]
101. McHugh, M.L. Lessons in biostatistics interrater reliability: The kappa statistic. Biochem. Med. 2012, 22, 276-282. [CrossRef]


http://doi.org/10.3389/fpsyg.2014.00976
http://doi.org/10.1016/S0272-4944(05)80184-7
http://doi.org/10.1016/0272-4944(95)90001-2
http://doi.org/10.3389/fpsyg.2019.01840
http://doi.org/10.1038/srep16899
http://doi.org/10.1021/es903183r
http://doi.org/10.1016/j.scitotenv.2018.07.236
http://doi.org/10.3390/ijerph18052486
http://www.ncbi.nlm.nih.gov/pubmed/33802522
http://doi.org/10.1016/j.jclepro.2019.118927
http://doi.org/10.1007/s13157-018-1039-0
http://doi.org/10.1088/1748-9326/ac0c45
https://ore.exeter.ac.uk/repository/handle/10871/36923
http://doi.org/10.1016/j.healthplace.2019.102200
http://www.ncbi.nlm.nih.gov/pubmed/31582294
http://doi.org/10.1177/0956797612464659
http://doi.org/10.1016/j.healthplace.2013.05.006
http://www.ncbi.nlm.nih.gov/pubmed/23817167
http://doi.org/10.1192/S2056474000002051
http://www.ncbi.nlm.nih.gov/pubmed/29093955
http://doi.org/10.2105/AJPH.2014.302526
http://doi.org/10.1371/journal.pone.0087422
http://doi.org/10.1016/j.landurbplan.2016.06.008
http://doi.org/10.1016/j.jnc.2018.08.010
http://doi.org/10.1016/j.nedt.2003.10.001
http://doi.org/10.1177/104973239300300107
http://doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/pubmed/18352969
http://doi.org/10.1177/1049732305276687
http://doi.org/10.11613/BM.2012.031

Int. J. Environ. Res. Public Health 2021, 18, 8629 22 of 24

102.

103.
104.

105.

106.

107.

108.

109.
110.

111.
112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.
126.

127.

128.

129.

130.

131.

132.

Methorst, J.; Rehdanz, K.; Mueller, T.; Hansjtlirgens, B.; Bonn, A.; Bohning-Gaese, K. The importance of species diversity for
human well-being in Europe. Ecol. Econ. 2021, 181, 106917. [CrossRef]

Sekercioglu, C.H. Impacts of birdwatching on human and avian communities. Environ. Conserv. 2002, 29, 282-289. [CrossRef]
Booth, J.E.; Gaston, K.J.; Evans, K.L.; Armsworth, P.R. The value of species rarity in biodiversity recreation: A birdwatching
example. Biol. Conserv. 2011, 144, 2728-2732. [CrossRef]

Roberts, E.; Thomas, M.; Pidgeon, N.; Henwood, K. Valuing Nature for Wellbeing: Narratives of socio-ecological change in
dynamic intertidal landscapes. Environ. Values 2020, 30, 501-523. [CrossRef]

Burgess, J.; Harrison, C.M.; Limb, M. People, parks and the urban green: A study of popular meanings and values for open
spaces in the city. Urban Stud. 1988, 25, 455-473. [CrossRef]

van der Meulen, E.S.; Braat, L.C.; Brils, ].M. Abiotic flows should be inherent part of ecosystem services classification. Ecosyst.
Serv. 2016, 19, 1-5. [CrossRef]

Southon, G.E.; Jorgensen, A.; Dunnett, N.; Hoyle, H.; Evans, K.L. Perceived species-richness in urban green spaces: Cues, accuracy
and well-being impacts. Landsc. Urban Plan. 2018, 172, 1-10. [CrossRef]

Nordh, H.; Ostby, K. Pocket parks for people—A study of park design and use. Urban For. Urban Green. 2013, 12, 12-17. [CrossRef]
Cox, D.; Shanahan, D.; Hudson, H.; Fuller, R.; Anderson, K.; Hancock, S.; Gaston, K. Doses of nearby nature simultaneously
associated with multiple health benefits. Int. |. Environ. Res. Public Health 2017, 14, 172. [CrossRef]

Chiesura, A. The role of urban parks for the sustainable city. Landsc. Urban Plan. 2004, 68, 129-138. [CrossRef]

Mahdieh, A.; Mustafa, K.; Manohar, M.; Suhardi, M.; Mehdi, S. The role of urban green spaces in mood change. Aust. J. Basic
Appl. Sci. 2010, 4, 5352-5361.

Dunnett, N.; Swanwick, C.; Woolley, H. Improving Urban Parks, Play Areas and Green Spaces; Department for Transport, Local
Government and the Regions: London, UK, 2002; ISBN 1851125760.

Hong, S.-K.; Lee, S.-W.; Jo, H.-K.; Yoo, M. Impact of frequency of visits and time spent in urban green space on subjective
well-being. Sustainability 2019, 11, 4189. [CrossRef]

Hammitt, W.E. The relation between being away and privacy in urban forest recreation environments. Environ. Behav. 2000,
32, 521-540. [CrossRef]

Nordh, H.; Hartig, T.; Hagerhall, C.M.; Fry, G. Components of small urban parks that predict the possibility for restoration. Urban
For. Urban Green. 2009, 8, 225-235. [CrossRef]

Dee, C. Form and Fabric in Landscape Architecture: A Visual Introduction; Taylor & Francis: London, UK, 2001; ISBN 0415246385.
Thompson Coon, J.; Boddy, K.; Stein, K.; Whear, R.; Barton, ].; Depledge, M.H. Does participating in physical activity in outdoor
natural environments have a greater effect on physical and mental wellbeing than physical activity indoors? A systematic review.
Environ. Sci. Technol. 2011, 45, 1761-1772. [CrossRef] [PubMed]

Antos, M.].; Ehmke, G.C.; Tzaros, C.L.; Weston, M.A. Unauthorised human use of an urban coastal wetland sanctuary: Current
and future patterns. Landsc. Urban Plan. 2007, 80, 173-183. [CrossRef]

Home, R.; Hunziker, M.; Bauer, N. Psychosocial Outcomes as Motivations for Visiting Nearby Urban Green Spaces. Leis. Sci.
2012, 34, 350-365. [CrossRef]

Whiting, J.W.; Larson, L.R.; Green, G.T.; Kralowec, C. Outdoor recreation motivation and site preferences across diverse
racial/ethnic groups: A case study of Georgia state parks. J. Outdoor Recreat. Tour. 2017, 18, 10-21. [CrossRef]

Soga, M.; Gaston, K.J.; Yamaura, Y.; Kurisu, K.; Hanaki, K. Both Direct and Vicarious Experiences of Nature Affect Children’s
Willingness to Conserve Biodiversity. Int. J. Environ. Res. Public Health 2016, 13, 529. [CrossRef]

Harvey, D.J.; Gange, A.C.; Harvey, H. The unrealised potential of school grounds in Britain to monitor and improve biodiversity.
J. Environ. Educ. 2020, 51, 306-316. [CrossRef]

Roe, J.; Aspinall, P. The restorative outcomes of forest school and conventional school in young people with good and poor
behaviour. Urban For. Urban Green. 2011, 10, 205-212. [CrossRef]

O’Brien, L. Learning outdoors: The Forest School approach. Education 3-13 2009, 37, 45-60. [CrossRef]

Maund, P.R.; Irvine, K.N.; Lawson, B.; Steadman, J.; Risely, K.; Cunningham, A.A.; Davies, Z.G. What motivates the masses:
Understanding why people contribute to conservation citizen science projects. Biol. Conserv. 2020, 246, 108587. [CrossRef]
Clary, E.G.; Snyder, M.; Ridge, R.D.; Copeland, J.; Stukas, A.A.; Haugen, J.; Miene, P. Understanding and assessing the motivations
of volunteers: A functional approach. J. Pers. Soc. Psychol. 1998, 74, 1516. [CrossRef]

Louv, R. The Nature Principle: Human Restoration and the End of Nature-Deficit Disorder; Algonquin Books: Chapel Hill, NC, USA,
2011; ISBN 1616200758.

Louv, R. Last Child in the Woods: Saving Our Children from Nature-Deficit Disorder; Algonquin Books: Chapel Hill, NC, USA, 2008;
ISBN 156512605X.

Wyles, K.J.; White, M.P.; Hattam, C.; Pahl, S.; King, H.; Austen, M. Are Some Natural Environments More Psychologically
Beneficial Than Others? The Importance of Type and Quality on Connectedness to Nature and Psychological Restoration. Environ.
Behav. 2017, 51. [CrossRef]

Prévot, A.C.; Cheval, H.; Raymond, R.; Cosquer, A. Routine experiences of nature in cities can increase personal commitment
toward biodiversity conservation. Biol. Conserv. 2018, 226, 1-8. [CrossRef]

Soga, M.; Gaston, K.J. Extinction of experience: The loss of human—nature interactions. Front. Ecol. Environ. 2016, 14, 94-101.
[CrossRef]


http://doi.org/10.1016/j.ecolecon.2020.106917
http://doi.org/10.1017/S0376892902000206
http://doi.org/10.1016/j.biocon.2011.02.018
http://doi.org/10.3197/096327120X15916910310635
http://doi.org/10.1080/00420988820080631
http://doi.org/10.1016/j.ecoser.2016.03.007
http://doi.org/10.1016/j.landurbplan.2017.12.002
http://doi.org/10.1016/j.ufug.2012.11.003
http://doi.org/10.3390/ijerph14020172
http://doi.org/10.1016/j.landurbplan.2003.08.003
http://doi.org/10.3390/su11154189
http://doi.org/10.1177/00139160021972649
http://doi.org/10.1016/j.ufug.2009.06.003
http://doi.org/10.1021/es102947t
http://www.ncbi.nlm.nih.gov/pubmed/21291246
http://doi.org/10.1016/j.landurbplan.2006.07.005
http://doi.org/10.1080/01490400.2012.687644
http://doi.org/10.1016/j.jort.2017.02.001
http://doi.org/10.3390/ijerph13060529
http://doi.org/10.1080/00958964.2019.1693330
http://doi.org/10.1016/j.ufug.2011.03.003
http://doi.org/10.1080/03004270802291798
http://doi.org/10.1016/j.biocon.2020.108587
http://doi.org/10.1037/0022-3514.74.6.1516
http://doi.org/10.1177/0013916517738312
http://doi.org/10.1016/j.biocon.2018.07.008
http://doi.org/10.1002/fee.1225

Int. J. Environ. Res. Public Health 2021, 18, 8629 23 of 24

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.
145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.
158.

159.

160.

161.

162.

Larson, L.R.; Stedman, R.C.; Cooper, C.B.; Decker, D.]. Understanding the multi-dimensional structure of pro-environmental
behavior. J. Environ. Psychol. 2015, 43, 112-124. [CrossRef]

Mackay, C.M.L.; Schmitt, M.T. Do people who feel connected to nature do more to protect it? A meta-analysis. ]. Environ. Psychol.
2019, 65, 101323. [CrossRef]

Martin, L.; White, M.P.;; Hunt, A.; Richardson, M.; Pahl, S.; Burt, J. Nature contact, nature connectedness and associations with
health, wellbeing and pro-environmental behaviours. J. Environ. Psychol. 2020, 68, 101389. [CrossRef]

Alcock, I.; White, M.P,; Pahl, S.; Duarte-Davidson, R.; Fleming, L.E. Associations between pro-environmental behaviour and
neighbourhood nature, nature visit frequency and nature appreciation: Evidence from a nationally representative survey in
England. Environ. Int. 2020, 136, 105441. [CrossRef]

Verissimo, D. The Past, Present, and Future of Using Social Marketing to Conserve Biodiversity. Soc. Mar. Q. 2019, 25, 3-8.
[CrossRef]

Verissimo, D.; McKinley, E. Introducing conservation marketing: Why should the devil have all the best tunes? Oryx 2016, 50, 14.
[CrossRef]

Pasanen, T.P.; Neuvonen, M.; Korpela, K.M. The psychology of recent nature visits:(How) are motives and attentional focus
related to post-visit restorative experiences, creativity, and emotional well-being? Environ. Behav. 2018, 50, 913-944. [CrossRef]
McMahan, E.A; Estes, D. The effect of contact with natural environments on positive and negative affect: A meta-analysis.
J. Posit. Psychol. 2015, 10, 507-519. [CrossRef]

Diener, E. Subjective well-being: The science of happiness and a proposal for a national index. Am. Psychol. 2000, 55, 34.
[CrossRef] [PubMed]

Ryan, RM.; Deci, E.L. On happiness and human potentials: A review of research on hedonic and eudaimonic well-being. Annu.
Rev. Psychol. 2001, 52, 141-166. [CrossRef] [PubMed]

Huta, V.,; Ryan, R.M. Pursuing pleasure or virtue: The differential and overlapping well-being benefits of hedonic and eudaimonic
motives. |. Happiness Stud. 2010, 11, 735-762. [CrossRef]

MacKerron, G.; Mourato, S. Happiness is greater in natural environments. Glob. Environ. Chang. 2013, 23, 992-1000. [CrossRef]
White, M.P,; Pahl, S.; Wheeler, B.W.; Depledge, M.H.; Fleming, L.E. Natural environments and subjective wellbeing: Different
types of exposure are associated with different aspects of wellbeing. Health Place 2017, 45, 77-84. [CrossRef]

Maslow, A.H. Toward a Psychology of Being; Van Nostrand Reinhold: New York, NY, USA, 1968; ISBN 1627932747.
Csikszentmihalyi, M.; Wheller, L. Towards a psychology of optimal experience. Rev. Personal. Soc. Psychol. 1968, 2, 13-36.
Stigsdotter, U.K.; Grahn, P. Stressed individuals” preferences for activities and environmental characteristics in green spaces.
Urban For. Urban Green. 2011, 10, 295-304. [CrossRef]

Huby, M,; Cinderby, S.; Crowe, A.M.; Gillings, S.; McClean, C.J.; Moran, D.; Owen, A.; White, P.C.L. The association of natural,
social and economic factors with bird species richness in rural England. J. Agric. Econ. 2006, 57, 295-312. [CrossRef]

Ratcliffe, E.; Gatersleben, B.; Sowden, P.T. Associations with bird sounds: How do they relate to perceived restorative potential?
J. Environ. Psychol. 2016, 47, 136-144. [CrossRef]

Methorst, ].; Bonn, A.; Marselle, M.; Bohning-Gaese, K.; Rehdanz, K. Species richness is positively related to mental health—a
study for Germany. Landsc. Urban Plan. 2021, 211, 104084. [CrossRef]

Ryan, R.M.; Frederick, C. On energy, personality, and health: Subjective vitality as a dynamic reflection of well-being. . Pers.
1997, 65, 529-565. [CrossRef] [PubMed]

Ryan, R.M.; Weinstein, N.; Bernstein, J.; Brown, K.W.; Mistretta, L.; Gagne, M. Vitalizing effects of being outdoors and in nature.
J. Environ. Psychol. 2010, 30, 159-168. [CrossRef]

Cox, D.T.C; Shanahan, D.F; Hudson, H.L.; Fuller, R.A.; Gaston, K.J. The impact of urbanisation on nature dose and the
implications for human health. Landsc. Urban Plan. 2018, 179, 72-80. [CrossRef]

White, M.P,; Alcock, I.; Grellier, ].; Wheeler, B.W.; Hartig, T.; Warber, S.L.; Bone, A.; Depledge, M.H.; Fleming, L.E. Spending at
least 120 minutes a week in nature is associated with good health and wellbeing. Sci. Rep. 2019, 9, 7730. [CrossRef] [PubMed]
O’Brien, L.; Townsend, M.; Ebden, M. ‘Doing something positive”: Volunteers’ experiences of the well-being benefits derived
from practical conservation activities in nature. Volunt. Int. ]. Volunt. Nonprofit Organ. 2010, 21, 525-545. [CrossRef]

Cox, D.T.C.; Gaston, K.J. Urban bird feeding: Connecting people with nature. PLoS ONE 2016, 11, €0158717. [CrossRef] [PubMed]
Cox, D.T.C.; Gaston, KJ. Likeability of garden birds: Importance of species knowledge & richness in connecting people to nature.
PLoS ONE 2015, 10, 1-14. [CrossRef]

Ratcliffe, E.; Gatersleben, B.; Sowden, P.T. Bird sounds and their contributions to perceived attention restoration and stress
recovery. J. Environ. Psychol. 2013, 36, 221-228. [CrossRef]

Chan, KM.A,; Guerry, A.D.; Balvanera, P; Klain, S.; Satterfield, T.; Basurto, X.; Bostrom, A.; Chuenpagdee, R.; Gould, R.;
Halpern, B.S.; et al. Where are Cultural and Social in Ecosystem Services? A Framework for Constructive Engagement. Bioscience
2012,

62, 744-756. [CrossRef]

Daniel, T.C.; Muhar, A.; Arnberger, A.; Aznar, O.; Boyd, ].W.; Chan, KM.A; Costanza, R.; Elmqvist, T.; Flint, C.G.; Gobster, P.H.
Contributions of cultural services to the ecosystem services agenda. Proc. Natl. Acad. Sci. USA 2012, 109, 8812-8819. [CrossRef]
Keniger, L.E.; Gaston, K.J.; Irvine, K.N.; Fuller, R.A. What are the benefits of interacting with nature? Int. |. Environ. Res. Public
Health 2013, 10, 913-935. [CrossRef]


http://doi.org/10.1016/j.jenvp.2015.06.004
http://doi.org/10.1016/j.jenvp.2019.101323
http://doi.org/10.1016/j.jenvp.2020.101389
http://doi.org/10.1016/j.envint.2019.105441
http://doi.org/10.1177/1524500419825545
http://doi.org/10.1017/S0030605315001180
http://doi.org/10.1177/0013916517720261
http://doi.org/10.1080/17439760.2014.994224
http://doi.org/10.1037/0003-066X.55.1.34
http://www.ncbi.nlm.nih.gov/pubmed/11392863
http://doi.org/10.1146/annurev.psych.52.1.141
http://www.ncbi.nlm.nih.gov/pubmed/11148302
http://doi.org/10.1007/s10902-009-9171-4
http://doi.org/10.1016/j.gloenvcha.2013.03.010
http://doi.org/10.1016/j.healthplace.2017.03.008
http://doi.org/10.1016/j.ufug.2011.07.001
http://doi.org/10.1111/j.1477-9552.2006.00053.x
http://doi.org/10.1016/j.jenvp.2016.05.009
http://doi.org/10.1016/j.landurbplan.2021.104084
http://doi.org/10.1111/j.1467-6494.1997.tb00326.x
http://www.ncbi.nlm.nih.gov/pubmed/9327588
http://doi.org/10.1016/j.jenvp.2009.10.009
http://doi.org/10.1016/j.landurbplan.2018.07.013
http://doi.org/10.1038/s41598-019-44097-3
http://www.ncbi.nlm.nih.gov/pubmed/31197192
http://doi.org/10.1007/s11266-010-9149-1
http://doi.org/10.1371/journal.pone.0158717
http://www.ncbi.nlm.nih.gov/pubmed/27427988
http://doi.org/10.1371/journal.pone.0141505
http://doi.org/10.1016/j.jenvp.2013.08.004
http://doi.org/10.1525/bio.2012.62.8.7
http://doi.org/10.1073/pnas.1114773109
http://doi.org/10.3390/ijerph10030913

Int. J. Environ. Res. Public Health 2021, 18, 8629 24 of 24

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

Kamitsis, I.; Francis, A.J.P. Spirituality mediates the relationship between engagement with nature and psychological wellbeing. J.
Environ. Psychol. 2013, 36, 136-143. [CrossRef]

Davis, N.; Gatersleben, B. Transcendent Experiences in Wild and Manicured Settings: The Influence of the Trait “Connectedness
to Nature”. Ecopsychology 2013, 5, 92-102. [CrossRef]

Zylstra, M.].; Knight, A.T.; Esler, K.]J.; Le Grange, L.L.L. Connectedness as a core conservation concern: An interdisciplinary
review of theory and a call for practice. Springer Sci. Rev. 2014, 2, 119-143. [CrossRef]

Hughes, J.; Richardson, M.; Lumber, R. Evaluating connection to nature and the relationship with conservation behaviour in
children. J. Nat. Conserv. 2018, 45, 11-19. [CrossRef]

Milligan, M.]. Interactional Past and Potential: The Social Construction of Place Attachment. Symb. Interact. 1998, 21, 1-33.
[CrossRef]

Scannell, L.; Gifford, R. The experienced psychological benefits of place attachment. |. Environ. Psychol. 2017, 51, 256-269.
[CrossRef]

Ratcliffe, E.; Korpela, K.M. Time- and Self-Related Memories Predict Restorative Perceptions of Favorite Places Via Place Identity.
Environ. Behav. 2017, 50, 690-720. [CrossRef]

Korpela, KM.; Ylén, M,; Tyrvainen, L.; Silvennoinen, H. Stability of self-reported favourite places and place attachment over a
10-month period. J. Environ. Psychol. 2009, 29, 95-100. [CrossRef]

Korpela, K.M. Place-identity as a product of environmental self-regulation. J. Environ. Psychol. 1989, 9, 241-256. [CrossRef]
Curtin, S. Nature, wild animals and tourism: An experiential view. J. Ecotour. 2005, 4, 1-15. [CrossRef]

McIntosh, D.; Wright, P.A. Emotional processing as an important part of the wildlife viewing experience. J. Outdoor Recreat. Tour.
2017, 18, 1-9. [CrossRef]

Ballantyne, R.; Packer, J.; Sutherland, L.A. Visitors” memories of wildlife tourism: Implications for the design of powerful
interpretive experiences. Tour. Manag. 2011, 32, 770-779. [CrossRef]

Weimann, H.; Bjork, J.; Hikansson, C. Experiences of the Urban Green Local Environment as a Factor for Well-Being among
Adults: An Exploratory Qualitative Study in Southern Sweden. Int. ]. Environ. Res. Public Health 2019, 16, 2464. [CrossRef]
Good, A.; Ancient, C.; Postolache, G.; Socianu, A.; Afghan, A. Self soothing by reviewing favorite memories: An exploration of
mobile application prototypes, which facilitate positive wellbeing via reminiscing. In Proceedings of the International Conference
on Human-Computer Interaction, Las Vegas, NV, USA, 21-26 July 2013; Springer: Berlin/Heidelberg, Germany, 2013; pp. 417-421.
Cleary, A.; Fielding, K.S.; Bell, S.L.; Murray, Z.; Roiko, A. Exploring potential mechanisms involved in the relationship between
eudaimonic wellbeing and nature connection. Landsc. Urban Plan. 2017, 158, 119-128. [CrossRef]

Nisbet, E.K.; Zelenski, ].M.; Murphy, S.A. Happiness is in our Nature: Exploring Nature Relatedness as a Contributor to Subjective
Well-Being. ]. Happiness Stud. 2011, 12, 303-322. [CrossRef]

Basu, M.; Hashimoto, S.; Dasgupta, R. The mediating role of place attachment between nature connectedness and human
well-being: Perspectives from Japan. Sustain. Sci. 2019, 15, 849-862. [CrossRef]

Daryanto, A.; Song, Z. A meta-analysis of the relationship between place attachment and pro-environmental behaviour. J. Bus.
Res. 2021, 123, 208-219. [CrossRef]

Junot, A.; Paquet, Y.; Fenouillet, F. Place attachment influence on human well-being and general pro-environmental behaviors.
J. Theor. Soc. Psychol. 2018, 2, 49-57. [CrossRef]

Orne, M.T. Demand characteristics. ~ In Introducing Psychological Research; Springer: Berlin/Heidelberg, Germany,
1996; pp. 395-401.

Boyd, F.; White, M.P; Bell, S.L.; Burt, ]. Who doesn’t visit natural environments for recreation and why: A population repre-
sentative analysis of spatial, individual and temporal factors among adults in England. Landsc. Urban Plan. 2018, 175, 102-113.
[CrossRef]

Kardum, I.; Daskijevi¢, K.T. Absolute and relative accuracy in the retrospective estimate of positive and negative mood. Eur. |.
Psychol. Assess. 2001, 17, 69. [CrossRef]

Bratman, G.N.; Hamilton, J.P.; Daily, G.C. The impacts of nature experience on human cognitive function and mental health. Ann.
N. Y. Acad. Sci. 2012, 1249, 118-136. [CrossRef]

Thomson, L.J.; Morse, N.; Elsden, E.; Chatterjee, H.J. Art, nature and mental health: Assessing the biopsychosocial effects of a
‘creative green prescription’ museum programme involving horticulture, artmaking and collections. Perspect. Public Health 2020,
140. [CrossRef]

Van den Berg, A.E. From Green Space to Green Prescriptions: Challenges and Opportunities for Research and Practice. Front.
Psychol. 2017, 8, 268. [CrossRef]

Kondo, M.C.; Oyekanmi, K.O.; Gibson, A.; South, E.C.; Bocarro, J.; Hipp, J.A. Nature prescriptions for health: A review of
evidence and research opportunities. Int. . Environ. Res. Public Health 2020, 17, 4213. [CrossRef] [PubMed]

Mitchell, R.; Popham, F. Effect of exposure to natural environment on health inequalities: An observational population study.
Lancet 2008, 372, 1655-1660. [CrossRef]


http://doi.org/10.1016/j.jenvp.2013.07.013
http://doi.org/10.1089/eco.2013.0016
http://doi.org/10.1007/s40362-014-0021-3
http://doi.org/10.1016/j.jnc.2018.07.004
http://doi.org/10.1525/si.1998.21.1.1
http://doi.org/10.1016/j.jenvp.2017.04.001
http://doi.org/10.1177/0013916517712002
http://doi.org/10.1016/j.jenvp.2008.05.008
http://doi.org/10.1016/S0272-4944(89)80038-6
http://doi.org/10.1080/14724040508668434
http://doi.org/10.1016/j.jort.2017.01.004
http://doi.org/10.1016/j.tourman.2010.06.012
http://doi.org/10.3390/ijerph16142464
http://doi.org/10.1016/j.landurbplan.2016.10.003
http://doi.org/10.1007/s10902-010-9197-7
http://doi.org/10.1007/s11625-019-00765-x
http://doi.org/10.1016/j.jbusres.2020.09.045
http://doi.org/10.1002/jts5.18
http://doi.org/10.1016/j.landurbplan.2018.03.016
http://doi.org/10.1027//1015-5759.17.1.69
http://doi.org/10.1111/j.1749-6632.2011.06400.x
http://doi.org/10.1177/1757913920910443
http://doi.org/10.3389/fpsyg.2017.00268
http://doi.org/10.3390/ijerph17124213
http://www.ncbi.nlm.nih.gov/pubmed/32545651
http://doi.org/10.1016/S0140-6736(08)61689-X

	Introduction 
	Materials and Methods 
	Data Collection and Procedures 
	The Wetland Centres 
	Participants and Survey Responses 
	The Coding Process and Analysis 

	Results and Discussion 
	Motivations for Use 
	Space Quality Motivations: Biological and Abiotic, Intangible Nature 
	Cognitive Motivations 
	Physical Motivations 
	Social Motivations 
	Children Motivations 
	Values and Spiritual Motivations 

	Derived Effects—During and after Visits 
	Affective Derived Effects 
	Physical Derived Effects 
	Cognitive Derived Effects and Attention Restoration Theory 
	Spiritual Derived Effects 
	Place Attachment Derived Effects 
	Social Derived Effects 
	Global Wellbeing Derived Effects 

	Limitations 

	Conclusions 
	References

