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ABSTRACT

Natural green and blue spaces in urban environments are associated to
numerous benefits, and increased nature connectedness (NC) has emerged as a
potential mediator of nature exposure health benefits. However, there is still a
lack of understanding of how to promote NC in urban natural spaces. Availability
of natural spaces does not mean actual exposure, nor time spent in them
necessarily means active engagement with nature. In this context, nature-based
activities (NBA) are well-designed experiences that engage people in nature with
the goal of improving health and well-being. The purpose of this review is to
provide an integrative synthesis of the existing literature regarding NBA in urban
environments that examined their relationship with NC as a health mediator.
NBA are first categorized in different types. A total of 26 studies were included
and summarized. With few exceptions, most of the studies showed positive
correlations between a variety of NBA and increased levels of nature
connectedness, which were also linked to markers of mental health and well-
being. No studies directly examining physical health outcomes were identified,
and most of the available research was conducted in green spaces. Further
research exploring specific characteristics of NBA and subgroups of the
population that could benefit the most from these interventions should be
conducted. This evidence might later contribute to additional societal benefits
promoting cost-effective interventions for healthy urban living. Activities in
direct contact with urban nature may become an effective way of promoting NC
and increasing health and well-being in a highly urbanized world.

Keywords: urban nature, nature connectedness, nature-based activities, healthy

urban living, literature review.

Number of words: 250
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LAYMAN SUMMARY

A lot of scientific evidence has demonstrated the association between time
spent in nature and health benefits, including reduced stress, improved mental
health, lower levels of blood pressure, and less risk of obesity and type 2
diabetes. However, more than half of the global population now lives in cities,
with decreased space for nature. Therefore, it is important to understand how
to promote access to green and blue natural spaces in urban environments.
Green spaces are the ones dominated by grasslands, trees, or other vegetation,
such as urban parks, whereas blue spaces are those made up of waterbodies,
like rivers, canals, and lakes. Still, having more natural spaces in cities does not
mean people use them and get exposed to nature. In the same way, spending
more time in nature does not necessarily mean people actively engage and
connect with nature. In this regard, independent of the time spent in nature,
those who feel a greater sense of connection with nature seem to be the ones
who gain more health benefits.

However, there is still a lack of understanding of how to promote
connection to nature in the context of urban natural spaces. For this purpose,
nature-based activities (NBA) might be of help. NBA are well-designed
experiences, such as exercising in urban parks, practicing meditation in nature,
or growing food in urban gardens, that engage people in nature with the goal of
improving health and well-being. Therefore, the purpose of this literature review
is to summarize the scientific evidence that have studied a variety of NBA and
their relationship to nature connectedness and health benefits. With some
exceptions, most of the studies covered in this review showed positive
correlations between a variety of NBA and increased levels of nature
connectedness, which were also linked to better mental health and increased
well-being. No studies directly examining the effect in physical health outcomes
were identified, although a few of them measured their impact in some lifestyle
habits (dietary habits, levels of physical activity, and sleep quality). Most of the
available research was conducted in green spaces and very little has been

studied in blue spaces. Further understanding is needed to explore
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characteristics of these interventions that can make them more beneficial,
including the type of activity, their duration and frequency. In the future, it is
also important to identify subgroups of the population that could benefit the
most, with a focus in different stages of life and socioeconomical status, among
others.

In summary, more research is needed, but available evidence is
encouraging. Activities in direct contact with urban nature may be useful to
promote connection to nature and increase health and well-being in a highly
urbanized world. In the future, this can ultimately provide societal benefits
contributing to successfully engage people with urban nature using cost-effective

individualized interventions and promote a healthier urban living.

Number of words: 472
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INTRODUCTION

1. Urban nature: health and societal benefits

Spending more time in nature has been associated to many health benefits,
ranging from improved mental health, lower levels of blood pressure, less risk
of type 2 diabetes and obesity, lower rates of preterm-birth, reduced all-cause
and cardiovascular mortality, with some preliminary evidence in cancer [1-7].
In addition to contributing to reduce the risk for many chronic diseases that
account for a high percentage of years of life lost due to premature mortality
and years lived with disability [8], increased contact with nature provides other
societal benefits. More community cohesion, social engagement, lower crime,
and higher workplace productivity have been documented when more time is
spent in local nature [9-10]. Moreover, exposure to natural environments have
been suggested as promoter of pro-environmental behaviours [11-12].
However, more than half of the global population now lives in urban
environments, a percentage that is expected to increase in the next decades
[13]. Urban environments are characterized by a high population density and an
increased density of human structures, with decreased space for nature. In this
context, more focus must be placed on how to promote people's exposure to
urban nature. Although no consensus definition exists, green spaces are urban
natural areas dominated by grasslands, trees, or other vegetation, whereas blue
spaces are those made up of waterbodies and watercourses (rivers, canals,

lakes, and sea), both types often coexisting [14].

2. Nature-based interventions to increase nature exposure in urban
environments

To guarantee that urban natural areas are used and provide the described

benefits, they must first appeal users and be accessible. A variety of

epidemiological data have linked some specific characteristics of these natural

spaces to increased use, and therefore, to their associated health benefits. Most

of the evidence highlights the importance of a higher density and less distance

from home to these natural spaces. However, proximity or availability does not
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necessarily mean actual exposure, so other relevant features have emerged as
key factors [15-16]. Nature-based interventions (NBI) are all types of strategies,
programs or activities that engage people in nature with the goal of improving
health and well-being [17]. In this regard, providing easy access, including
pedestrianizing adjacent street segments, offering sufficient amenities,
promoting safer spaces with clear signs and adequate lighting to reduce
antisocial behaviour, are important strategies. These go along with prioritizing
better aesthetics, greater amount of greenery, and adequate maintenance. In
addition, community involvement in designing these areas can engage users and
create a sense of neighborhood pride. Still, more evidence is needed, as the
majority of these interventions have been analyzed for green areas and in
relationship to only few health outcomes, mostly obesity, levels of physical
activity, and mental health [18-30]. One specific intervention is well-designed
activities in direct contact with nature. Nature-based activities (NBA) cover a
variety of experiences that range from supervised to unsupervised programs,
mostly by increasing levels of physical activity or promoting interactions with
others. However, still the evidence on NBA and health benefits is low quality [31-
36] and they seem to be insufficient to increase overall use of natural parks in
low-income neighborhoods [37]. For the case of blue spaces, active
interventions in waterbodies have shown benefits for health, especially mental
health and well-being, with the majority of studies conducted in subgroups with
existing psychological disorders and in populations living near the coast, with
less data for inland waters [38-39]. Coventry et al (2021) summarized and
highlighted the overall beneficial effect of nature-based outdoor activities in
health and well-being [40]. Three recent systematic reviews reported the added
benefits of nature-based programs, compared to only standard clinical
interventions, for people suffering from long-term health conditions and/or
stress-related illness on mental and physical health outcomes. They highlight,
however, the lack of understanding of the underlying mechanisms [41-43].
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3. Beyond nature exposure: nature connectedness as a mechanism for

health

Health benefits provided by increased exposure to green and blue spaces in
urban environments are due to various mechanisms including among others,
stress relief, exposure to sunlight, higher levels of physical activity and social
interactions [44-48]. Only recently, nature connectedness has been suggested
as a potential mediator of nature exposure health benefits. Previous literature
has found that people who report more connection to nature have increased life
satisfaction, positive emotions, and well-being [49-52], and engagement with
nature seems to be more relevant than time spent in nature to predict mental
health [53-55]. More recently, greater levels of nature connectedness have been
associated to a better dietary intake with increased consumption of fruits and
vegetables [56]. Nature connectedness has also been identified as the key factor
that moderates more sustainable behaviours in people who engage more
frequently in nature experiences [57].

In this regard, one overlooked aspect in the literature is the fact that time
spent in nature is not the same as actively engaging with nature (connection to
nature), and there is a lack of understanding of how to increase not only
exposure but also connection to nature in urban natural spaces. Zylstra et al
(2014) defined nature connectedness as "a state of consciousness that reflect a
sustained awareness of the interrelatedness between one's self and the rest of
nature" [58]. Giusti et al (2018) presented a framework to facilitate assessment
on how urban nature can be designed to promote human-nature-connectedness
[59]. A recent review by Lengieza and Swim (2021) delineates the process by
which nature connectedness is developed, highlighting the fact that not all
activities in contact with nature increase connectedness, placing the focus in
psychological states and individual differences [60]. Still, it remains unclear what
type of nature-based activities can promote effective nature connectedness and

lead to greater health benefits.
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4. The present literature review:

The purpose of this literature review is to summarize the existing evidence
on nature-based activities (NBA) that have examined their effect on promoting
nature connectedness as a health mediator. For this purpose, different types of
NBA are first categorized. Then, the general state of the literature studying the
relationship of NBA with nature connectedness and health outcomes is
summarized. Lastly, some implications of the reviewed findings are discussed,
with a specific focus on urban environments, characteristics of NBA, and
subgroups of the population that could benefit the most from these
interventions.

This review is not meant to be exhaustive since nature connectedness is a
relatively new concept in human health research. Instead, it can help identify
literature gaps and may provide the key elements that could serve to guide
future research. Therefore, this information might ultimately contribute to advise
urban planners and local decision makers in what characteristics of urban
nature-based interventions and activities should be considered to maximize
cost-effectiveness for achieving nature connectedness and provide a stronger
justification for better public health policy making.

METHODS

o Classification of nature-based activities (NBA):

NBA were first classified in 10 categories based on the author's knowledge

and on a preliminary study of available literature.

o Search strategy:

The literature search was conducted using PubMed, Embase and
Epistemonikos as electronic databases through to 12 December 2022. The
search was using a combination of the index term "Nature" AND the terms from

the columns presented in table 1.
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Table 1: Search terms used in the literature search. Column A covers nature
connectedness, column B covers interventions, and column C covers specific types
of nature-based activities (NBA). All columns were combined with the Boolean
operator AND. All terms from each column were combined with the Boolean operator

OR.
A. Nature . Interventions C. Type of NBA
connectedness
'connectedness' 'intervention’ 'blue’
'relatedness’ 'experience’ 'blue care'
'connection’ 'activity' 'green’
'‘connect’ 'activities' 'green exercise'
'‘connectivity' 'program’ 'exercise’
'engagement’ 'programme’ 'physical activity'
'meditation’
'mindfulness'

'forest based'
'social prescribing'
‘art’
'ecotherapy'
'garden’
'care farm'
'horticulture’
‘community’
'school’
'work'
'animal’

o Eleqibility criteria:

All publications in English that appeared from 2015 onwards were
considered and assessed for eligibility. Articles were pragmatically analyzed by
the author based upon the title and abstract. Inclusion criteria were original
scientific studies (both observational and interventional) and systematic reviews
of interventions written in English, studying any type of nature-based activities
in relationship to any health outcome. Studies that did not report nature
connectedness at any stage were excluded. Studies that did not measure any

health outcome were also excluded.
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RESULTS

Studies covered in this review researched a variety of nature-based
activities (NBAs) in natural spaces, which are categorized and outlined in table

2. The body of this review is organized based on these categories.

Table 2: Types of nature-based activities in natural spaces: definitions and some

examples.
Type Definition and/or examples
Physical activity programs - Green exercise: active work in an outdoor
green environment, including walking or green
gyms.
- Blue exercise: Water- or shoreline-based
activities like swimming or surfing.
Ecotherapy and nature- | Psychotherapeutic techniques based on
assisted therapy environmental interventions, such as forest bathing,
nature meditation, birdwatching, noticing nature
activities, and horticulture or care farming (smelling
flowers and urban gardening).
Blue care Therapeutic nature-based interventions within blue
spaces.
School/ work - Outdoor classrooms: teaching lessons in an
interventions urban garden, park or other natural space.
- Nature-based interventions at the work
environment.
Cultural-based Photography, painting, nature arts, crafts, or writing
interventions in urban natural spaces.
Animal-assisted Activities in urban natural spaces with domesticated
interventions animals (walking pets, riding horses, etc).
Environmental Engaging in environmental conservation work in
conservation activities urban natural spaces, like recycling or cleaning litter.
Community-engagement | Activities in urban nature that intentionally bring
activities together the local community to know one another.
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Engagement with nature- | Nature-based activities specifically designed to
based programs promote active engagement and connection with
nature.
Social prescribing Nature-based non-medical interventions with a

preventive or therapeutic purpose at the level of the

primary health care sector.

The total number of articles included and assessed in this review was 26
(25 primary articles and 1 systematic review), with sample sizes ranging from 6
to 5460 participants. Duration and intensity of the interventions included were
diverse, ranging from only one session to daily sessions for a week, once a week
for 4 months, up to a one-year follow-up. Both studies on children and adults
were found, with six studies researching university students. Only three studies
researching "vulnerable" subgroups were found (foster care children, pregnant
or parenting teenagers, and adults with clinical depression). All studies
measured mental health outcomes or markers of well-being. No interventions
measuring nature connectedness directly as a mediator for physical health
outcomes were found, although two studies reported results on lifestyle habits
(dietary habits and levels of physical activity), and two studies reported
measurements on physiological markers of health (heart rate variability and
fecal markers). Studies included in this review with their descriptions are

summarized in table 3.

1. Physical activity:

Increased participation in nature activities during childhood, including green
exercise (physical activity within a natural environment), has been associated
with increased contact with nature, higher participation in green exercise, and
greater levels of nature connectedness during adulthood. Remarkably, those
with higher levels of nature connectedness had significantly lower levels of
perceived stress and higher heart rate variability (a marker of better health)
[61]. A small pilot intervention study also correlated levels of nature

connectedness with future exercise intention, and participants exercising in
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nature, compared to indoors, had greater affective responses (perceiving
exercise as more enjoyable) and increased future exercise intention [62]. More
recently, a regular practice of physical activity in nature, compared to exercising
in an urban context, was associated with a more positive appreciation and
acceptance of own body, and the authors suggest this was at least partially

mediated by increased connectedness with nature [63].

2. Ecotherapy and nature-assisted therapies:

An observational study based on a survey showed that people who
regularly engage in bird feeding activities have increased feelings of being
relaxed and connected to nature [64]. A different study on people entering a
community gardening experience, compared with individuals with no experience
in gardening, showed no difference on physical activity parameters,
social/health, environmental and economic lifestyles components, nor on nature
connectedness, after a year of follow-up [65]. As for interventional studies, an
urban forest-based 8-week health program in socioeconomically vulnerable
children promoted positive changes in emotional and social health, but with no
statistically significant changes in nature connectedness [66]. A different study
in children measured the effect of a 30-minute walk in a natural park compared
to an urban environment, showing positive results in endogenous attention
(ability to direct voluntary attention) but not on exogenous attention (passive or
automatic). However, this study did not measure nature connectedness post-
intervention and only measured trait levels of nature connectedness, for which
both groups were comparable at baseline [67]. Outdoor experiences in
undergraduates, including one in a desertic outdoor environment, have resulted
in improvements to wellbeing and connectedness to nature [68-69].

A lot of recent attention has been put into studying meditation techniques for
therapeutic reasons in a variety of settings. Nisbet et al. (2019) compared the
effect of a 20-minute walk indoors, outdoors (guided), and outdoors with a
mindfulness intervention. Both outdoors groups reported greater levels of nature

connectedness and better mood, with the mindfulness group showing a stronger
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connectedness with nature and less negative affect [70]. Two randomized
controlled trials have added extra evidence. A 5-day mindfulness program, either
indoor or outdoor, was compared to a control group for outcomes on mental
health. The nature connectedness levels were higher in the outdoor group, but
no difference was seen in the primary outcomes between the two intervention
groups [71]. A different trial compared outdoor mindful walking in nature (public
park) versus an urban environment (city streets), showing improvement in mood
and sleep quality, but with no significant mental health benefits when this
activity was performed in nature, and with no differences in nature relatedness
after the intervention [72].

A particular type of nature-based well-being intervention is "noticing
nature", which covers activities focused on paying attention to nature in
everyday surroundings. Three noticing nature interventions meeting the
inclusion criteria were found. Participants assigned to an intervention where they
had to pay attention to how nature or human-built objects made them feel
showed significantly better markers of well-being, prosocial orientation, and a
higher general sense of connectedness when assigned to the nature group,
despite the fact of not spending more time in nature [73]. This same intervention
was repeated during winter months showing consisting results [74]. Similar
results were seen in a different study with a smartphone app-noticing nature
intervention, where the improvement in well-being was partially explained by
increases in nature connectedness in participants noticing urban nature versus

built spaces (control group) [75].

3. Blue care:

The only studies investigating nature connectedness and blue care that met
the inclusion criteria of this literature review were observational and based on
data collected from interviews. Their preliminary data suggest a correlation
between the regular practice of both sea and freshwater wild swimming and a
greater sense of nature connectedness and increased well-being [76-77].
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4. School/work interventions:

A different set of interventions are the ones performed at the school or work
environment. No nature-based interventions in the work environment
specifically measuring nature connectedness were found. Remarkably, the
combined results of two outdoor education interventions in school students
(visiting natural protected areas), improved psychological well-being, pro-social
behaviour, and measures of nature connectedness [78].

5. Cultural-based activities:

A recent systematic review by Moula et al. (2022) summarized the literature
on arts-based interventions in nature for children and young people. This review
suggests how this type of activities can increase nature connectedness and the

sense of well-being; however quantitative evidence was scarce [79].

6. Animal-based activities:

Horseback riders have shown significantly higher levels of nature
connectedness and subjective well-being, similar to dog owners, when compared
to people without pets [80], with no difference in weekly levels of physical
activity. No studies on animal-assisted interventions measuring their impact on

nature connectedness as a mediator for human health outcomes were identified.

7. Environmental conservation activities:
No studies on environmental conservation activities measuring nature

connectedness and their effect on health outcomes were found.

8. Community-engagement activities:

An intervention in socially deprived urban communities using the "Woods In
and Around Towns (WIAT) programme" [81] was tested. It involved both
physical changes to the woods and community engagement activities in nearby
nature, including photography and art workshops, guided walks, activities for
school children, and family events. This intervention was implemented over a

period of several months, and it was associated to increased levels of perceived

19 23-12-2022



‘\\‘W%’ Catalina Figueroa - Student Number 8986045
§ ) é Utr.eCht o Writing Assignment
%AAL\* Uanel'Slty Graduate School of Life Sciences - Master's Programme One Health

stress and no changes in quality of life. There were, however, some positive
results, with increased levels of physical activity, nature connectedness and

social cohesion [82].

9. "Engagement with nature" programs or experiences:

Although all NBA are meant to engage people in nature to promote health
and well-being, some interventions can be specifically designed to promote
increased nature connectedness. A few studies on interventions that met this
criterion were found. In Hong Kong, the “Play&Grow” program has been
designed to promote increased connection to nature and healthier lifestyle habits
through “connectedness to nature” experiences for families and young children.
The program includes workshops and nature-related outdoor activities, such as
nature games, noticing nature practices, group activities, environmental care
training and nature homework [83]. Until now, this intervention has proven to
be effective in reducing perceived stress levels in preschool children, along with
increased nature connectedness and changes in the gut microbiota profiles [84].
An ongoing randomized-controlled trial is aiming to investigate its effect in
physical activity (active playtime) and healthy eating routines [85]. A different
social program in the United States, designed to promote nature connection to
reduce social isolation in pregnant or parenting teenager students is the "Meeting
in Nature Together program". This 8-week program is based on group meetings
with park excursions, journaling, creative activities, and nature photography,
among others. A pilot study aimed to prove its feasibility showed some
encouraging results. Almost all participants mentioned an increased and deeper
sense of nature connection, along with reduced social isolation, based on a
qualitative methodology [86]. A preliminary analysis of a larger randomized-
controlled trial using an integrative rehabilitation program in people with clinical
depression ("Flow With Nature" treatment) measured its impact based on a
qualitative analysis. Participants underwent a variety of interventions, including
exercise, mindfulness, and other group experiences in nature, which was divided

in 12 meetings in nearby parks, forests, or by water. Compared to a control
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group, they reported positive effects in restoration, social support, and
connection to nature [87]. Finally, a large-scale intervention in the UK was
designed to increase public connection with nature (Wildlife Trust's 30 Days Wild
campaign). By encouraging people to interact with nature every day for one
month, participants showed significant increases in their levels of nature
connection, conservation behaviours, and engagement with natural beauty,

along with better perception of own levels of health and well-being [88].

10.Social prescribing:

No studies investigating the relationship between NBA and nature
connectedness in the context of a nature-based social prescription were
identified.

DISCUSSION

Although there is already a certain agreement in the importance of nature
connectedness in promoting health and well-being, this knowledge is of limited
use if we do not understand how to foster it in an increasingly urbanized society.
Previous literature on nature connectedness has shown several omissions. Most
of the research has been conducted in rural nature, and the majority of the
studies have investigated interventions that link nature connectedness with pro-
environmental behaviours. However, to the author's knowledge, this is the first
review that summarizes the results of NBA in nature connectedness as a
mediating factor of human health outcomes and well-being.

The main purpose of this literature review was to provide an overview of
the available literature to help understand if NBA in urban spaces could be
effectively linked to increased nature connectedness as a pathway to health. The
main finding is that, with some exceptions, most of the studies show positive
effects, demonstrating that a variety of activities organized in urban green and
blue spaces may lead to better health and well-being, at least partially mediated
by increased levels of nature connectedness. However, despite the importance
of nature connectedness, this topic has been insufficiently examined and this
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review mostly serves the purpose of creating awareness. Many studies on NBA
were found, however, most of them examine their relationship to health
outcomes or to increased nature connectedness, but not both; therefore, were
not included in this review. Available studies on well-designed NBA which directly
measure nature connectedness in relation to health outcomes are scarce, and
mostly focused on mental health and well-being.

A strength of the approach taken in this review is the categorization of
nature-based activities, which helps to identify literature gaps and could serve
as a guide for future research. Based on this literature review, "noticing-nature"
activities seem to have received some attention and could be among the most
cost-effective interventions, as they can be self-guided, individualized, and
applied to different settings. As for meditation or mindful interventions, previous
literature has demonstrated their positive effect in nature connectedness when
delivered online or in an urban setting [89-90], however, with available studies
summarized in this review, there is still no clear answer to whether mindfulness
interventions performed in nature have a greater effect in promoting nature
connectedness and health benefits compared to mindfulness programs in non-
natural settings. Although no studies of NBA in a work environment met the
inclusion criteria for this review, some recent studies suggest that nature-based
programs implemented in a work environment could lead to reduced levels of
stress, improved cognitive performance, and increased work engagement [91-
92], making it interesting to explore in the future if nature connectedness acts
a mediator for these effects. Similarly, many studies on environmental education
programs in nature have been researched in school and higher education
students, with a general tendency to show positive effects in promoting nature
connectedness [93-98]. However, they all correlate this increased
connectedness to nature with ecological behaviours, and there are still no studies
analyzing if these positive results also apply to health outcomes. Although
nature-based social prescriptions have received certain attention, especially for
people carrying chronic health conditions, they still face many challenges before
they are more routinely integrated into the health practice [99-100]. Based on
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initial findings from this review, it would be interesting to further explore if a
variety of NBA could be tested in the context of social prescribing, with a focus
on nature connectedness as a mediator for health outcomes.

Regarding the setting, as it is the case for general literature in urban
natural areas, few studies researching nature connectedness in the context of
blue spaces have been found. Some interesting interventions, either as a variety
of activities in coastal areas (such as walking, rock pooling, or beach cleaning),
or a surf therapy program, have proven benefits for mental health, social
connectedness, and/or pro-environmental behaviours. However, these studies
do not place attention to the underlying mechanisms and do not report
measurements on nature connectedness [101-102]. Nevertheless, blue spaces
might have qualities related to sensory stimulus (wave sounds, visual openness,
fluidity of the water and light reflections) that could be linked to increased nature
connectedness in a very unique way. Therefore, more research on activities in
urban blue spaces should be encouraged.

The secondary purpose of this literature review was to find some trends
on what specific subgroups of the population could benefit the most from these
interventions, to increase their nature connectedness and gain greater health
benefits. Available evidence is no conclusive, and more research in vulnerable
groups should be encouraged, with a focus on those who generally have less
access to urban nature and could gain more benefit, for example ethnic
minorities or low-mobility populations. Nevertheless, although no strong
recommendation can yet be given, an interesting preliminary finding is the
association of both trait and post-intervention levels of nature connectedness
with health benefits. Some previous literature has suggested trait nature
connectedness as the mediating effect of nature exposure on health benefits
[103]. In this regard, although observational data have a greater risk of bias
and no causal relationship can be determined, since people frequently engaging
in NBA could do so because they already have greater trait levels of nature
connectedness, evidence from the cross-sectional studies presented in this
literature review introduce some findings that should be taken into
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consideration. An alternative hypothesis could be that benefits obtained from
nature exposure can be greater for those who already have a strong sense of
nature connectedness and greater intrinsic motivation to spend time in nature.
Therefore, along with considering psychological differences, these interventions
might be more beneficial the earlier they are applied, for an earlier acquisition
of nature connectedness. Thus, the focus for future research should be placed
on different key stages of life, specifically childhood. One study presented in this
review supports this hypothesis (Wood & Smith 2020) [61], as well as two other
studies not included in this literature review for not meeting the inclusion criteria
[104-105]. Overall, they all correlate increased participation in nature activities
during childhood (both in green and blue spaces) to increased contact with
nature during adulthood, and possibly, with health benefits mediated by

increased nature connectedness.

Limitations

This review has many limitations. The lack of consensus on nature
connectedness terminology made it difficult to find all studies assessing the
original research question. The search depended on a non-predefined protocol
and inclusion criteria of studies relied on researcher's experience. Therefore, this
review was susceptible to selection bias. Moreover, the classification of NBA is
arbitrary and some interventions may belong to more than one category.
Although initially the idea was to include only studies that conducted NBA in
urban environments, a few studies combine interventions with wild outdoor
environments. They were still included since they were considered relevant to
answer the question of how NBA can increase nature connectedness and linked
to health outcomes. Studies covered in this review use various methodologies
for assessing nature connectedness, including qualitative methods, as there is
still nho agreed standardize measure for nature contact in research, nor
instruments sufficiently validated to quantitatively measure human-nature
connection at different life stages [106-107]. Up to date, different scales for

measuring nature connectedness or nature relatedness have been reported in
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the literature. The most widely used in the studies included in this literature
review are the "connectedness to nature scale" by Mayer and Frantz (2004) and
the "nature-relatedness questionnaire" by Nisbet et al. (2007) [108-109].
Overall, evidence is low quality. Most of the quantitative studies were quasi-
experimental, with their derived limitations, such, as lack of randomization or
blinding. Many studies did not show statistically significant effects, possibly due
a low number of participants. Some articles presented results on small pilot
studies designed to test feasibility of interventions, therefore, bigger randomised
controlled trials are required to see if they can be translated into more significant
results. Some other studies mentioned as a limitation the short duration of their
interventions, and they suggest a longer follow-up to test if their beneficial

effects were sustained.

Future directions
This review can help to create awareness and include nature
connectedness into the research framework of NBA in urban natural spaces.
There are, however, some identified gaps in the literature and some clear
directions for future research:
- Analyse the effect of NBA in nature connectedness as a driver for physical
health outcomes.
- Conduct research to clarify which characteristics of NBA lead to increased
nature connectedness, including:
o Duration, frequency, intensity.
o Setting: develop more studies in urban blue spaces.
o Compare the differentiated effect of:
*» non-demanding activities versus physically active or
mentally challenged.
» Passive interactions versus activities that involve taking
care of nature.
» Solitary activities versus those focused on interacting with

other people.
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- Measure the impact of individual or subgroup differences in the effect of
NBA, considering:
a. Psychological factors.
b. Life-stage.
C. Socio-cultural status and gender-based differences.
d. Presence of chronic diseases. Research NBA as part of nature-
based social prescribing programs.
- Identify how NBA in urban natural spaces compares to virtual exposure

to nature (watching videos or viewing pictures of nature).

CONCLUSIONS

Findings from this review add to previous literature and highlights the fact
that nature connectedness has become relevant not only to promote pro-
environmental behaviours, but also as a mechanism for human health. Although
the available evidence does not allow to give conclusions on the optimal
characteristics of NBA, activities conducted in direct contact with urban nature
could be the key element uncovering the potential of green and blue spaces to
promote nature connectedness, becoming an effective way of increasing well-
being as part of a healthy urban living. It is necessary to develop conceptual
frameworks, find agreement on terminology, and prioritize measuring nature
connectedness as a mediator of health outcomes in research conducted in urban
nature. This evidence might help clarify what characteristics of nature-based
activities can be more beneficial and amplify the understanding for a broader
variety of health outcomes. Further research is needed to better understand the
possibilities and results of different NBA to incorporate them as community-
based interventions and how to successfully engage people with urban nature
using cost-effective individualized interventions. Understanding the drivers for
nature connectedness at different key life stages might contribute to future

policy making and increased societal benefits.
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