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Abstract: The global pandemic of COVID-19 poses many unprecedented challenges on our
way of life. Since the introduction of social distancing measures as one of our biggest
weapons in slowing the spread of disease and mitigating the effects on the health services,
other challenges have been introduced. One of these is the challenge of supporting and
maintaining wellbeing in children and families. A way to achieve this is through maintaining
our contact and connection with the non-human natural world. Regular contact with the
natural world has been found to have benefits for our mental and physical health. The aim of
this paper is to identify how families can gain the benefits of nature engagement, in the
instances where the access might be limited or non-existent. Whilst we are able to identify a
number of opportunities and mechanisms for nature contact and connection to promoting
family wellbeing there are some methodological challenges remaining, given that a significant
number of research papers exploring the affective influence of nature contact and connection
focuses on adults. We also identify areas where research would be beneficial to better
understand the mediating influences on wellbeing from nature contact and connection.
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INTRODUCTION

Severe Acute Respiratory Syndrome - Coronavirus - 2 (SARS-COV-2) is a highly infectious,
pathogenic disease that is rapidly spread through airborne transmission and close contact, with
viral particles exhibiting stability on untreated surfaces (Hu et al., 2020; van Doremalen et al.,
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2020; World Health Organisation, 2020a). With the evidence of asymptomatic carriers and so
called “super-spreaders” (Al-Tawfig & Rogriguez-Morales, 2020; Liu, Eggo, & Kucharski,
2020; Lu et al., 2020), the virus has spread through human populations with the World Health
Organisation (WHO) declaring Coronavirus Disease 2019 (COVID-19) a pandemic on March
11th, 2020. The WHO (2020b) additionally provided guidance that personal hygiene,
avoiding crowded places and maintaining a distance of at least one metre as simple
precautions to prevent the spread, with widespread adoption.

The response by many countries across the world, in order to slow the spread of the
virus, has come in various permutations of social distancing. Banning travel, closing non-
essential businesses, restricting public interaction, and cancelling large events has been
enacted by several countries. In most of Europe and the US these restrictions included
conditions of ‘lockdown’ where people were encouraged to stay indoors, self-isolate in
several instances, and curtail all non-essential activity (Deutsche Welle, 2020). In most
countries part of the response has been the closing of schools. This has had a profound impact
on daily routines, posing a risk to mental health across the population (Pfefferbaum & North,
2020). Children and adolescents are at risk too (Loades, 2020). Contact and connection to
nature could present a possible solution to maintaining wellbeing and supporting mental
health. This perspective article aims to draw upon the current state of the environmental
psychology literature to identify ways to accessbenefits from exposure to the natural world
and maintaining a meaningful relationship with it, taking into account current and changing
limitations on social contact, and access to public green spaces.

COVID-19 measures and family wellbeing

During the COVID-19 pandemic measures taken by governments typically restrict movement
and impose social distancing, at variant levels, in cases for indefinite periods. Effects of these
measures and conditions are documented at different levels, including the psychological and
the social. How these effects are manifested change as a function of age, vulnerability,
experience, existing mental health and many other such variables (Pfefferbaum & North,
2020). In this instance we focus on the effects of the pandemic on family and child wellbeing,
and later present ways to mitigate this effect.

We recognise the challenge of defining wellbeing (Dodge et al., 2012), however we
will employ the World Health Organisation’s definition of health: “a state of complete
physical, mental and social well-being and not merely the absence of disease or infirmity”
(WHO, 2000, p. 1). In addition, we will primarily be following the focus of most previous
research cited within this article, which is the hedonic aspect of wellbeing.
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Children of ages above 2-3 years have been called to sustain the objective disruptions
in their daily schedules including school attendance, interacting with regular care givers such
as grandparents, interacting with peers outside school, as well as all the loss of a host of
“educational opportunities, recreations, freedoms and supports” (see Holmes et al., 2020, p.
5). The closure of schools and the possible social isolation and loneliness that may accompany
it can have a marked effect on children’s mental health outcomes (Loades, 2020).

Importantly, children have a tendency to absorb and attune to adults’ states, which in
the case of the pandemic likely includes anxiety, stress, depression, negative feelings and
concerns about finances following the pandemic (Dalton, Rapa, & Stein, 2020). In some
unfortunate cases children face the loss of loved ones, or separation from parents (see, for
example, Liu et al., 2020); in other cases, they face collateral negative consequences such as
episodes of domestic violence typically associated with home confinement (End Violence
Against Children, 2020). Opportunities for face-to-face support or other forms of
interventions are either not available or not appropriate, given the circumstances. Therefore,
the question now stands as to how to support children’s mental health and wellbeing at this
period, and how to promote healthy adaptation to this new reality.

The role of nature contact in enhancing wellbeing

As stated previously, whilst we are focusing on the hedonic qualities of nature contact and
connection, we also need to identify how we are framing the literature in the materialism of
their impacts. It is important to highlight the engagement (Berleant, 2013) and arousal
(Carroll, 1993) perspectives of environmental aesthetics, focusing on when the sensory
presence of natural spaces, materials and/or qualities in turn elicit emotional responses from
the participants (Neill & Arbuthnott, 2019). Additionally, this provides an important context
for recognising the subjective nature of aesthetic appreciation, meaning that not all thenatural
properties need to be present to then elicit the responses for individuals.

Nature contact and nature connection offer two research-based pathways to improved
wellbeing and mental health. Nature contact, namely spending time in natural environments,
has been found to have physical and psychological benefits, both in the short and long term. A
recent review of previous research suggests that as little as ten minutes in a natural
environment, such as an urban park, is enough to have a measurable impact on participants’
mental health (Meredith et al., 2020). The review looked at extensive evidence from Japan
(e.g., Lee et al., 2011; Park et al., 2008) where the term Shinrin-yoku or forest bathing was
coined in 1982 by the Ministry of Agriculture, Forestry, and Fisheries to describe the popular
leisure time activity of being immersed in the atmosphere of the forest (Park et al., 2010).
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Research on forest bathing has consistently evidenced marked changes in
physiological arousal states, with a distinct relaxation effect noted, as well as improvement of
various mental health conditions, including depression and anxiety (Kotera, Richardson, &
Sheffield, 2020). In other studies, physiological measures included a variety of biomarkers,
such as heart rate, salivary cortisol, blood pressure and heart rate variability (e.g., Park et al.,
2007; Park et al., 2010) as well as subjective measures of relaxation measured by self-report
(Takayama et al., 2014). Research in other countries has found similar effects, both directly
physiological, as well as an impact on the subjective experience of participants (Beil &
Hanes, 2013; Hunter, Gillespie, & Chen, 2019). Affective states also tend to improve during
and after contact with natural spaces, and positive emotions increase (Bratman et al., 2015;
Mayer et al., 2009).

Research on children has been less frequent, yet studies that have been conducted with
this age group also support the restorative effects of direct contact with nature (Bagot, Allen,
& Toukhsati, 2015; Taylor, Kuo, & Salivan, 2001; Touloumakos & Barrable, 2020) and
affective benefits (Collado, Staats, & Corraliza, 2013). It is reasonable to conclude that nature
contact has a measurable impact on our physical and psychological wellbeing.

Nature connection goes beyond simply contact and describes a positive human-nature
relationship. It broadly refers to the extent to which a person considers themselves to be part
of nature (Schultz, 2002). It is often seen as a multidimensional construct, with affective,
cognitive and behavioural dimensions (Nisbet, Zelenski, & Murphy, 2009). Although it is
often seen as a trait (Nisbet et al., 2009) there is also evidence to suggest that it is a state and it
can be actively nurtured (Mayer et al., 2009). In fact, there are several studies that show
changes in the state levels of nature connection in participants who undertake certain activities
(e.g., Passmore & Holder, 2017; Richardson et al., 2016b). Although many of these studies
have mainly looked at adults, there have also been those that look at enhancing nature
connection in children (Barrable & Booth, 2020a).

Feeling connected to the natural world has consistently been found to have positive
associations with wellbeing in people of all ages (Howell et al., 2011; Mayer & Frantz, 2004;
Nisbet & Zelenski, 2013; Capaldi et al., 2014; RSPB, 2015; Zelenski & Nisbet, 2014). In
children, in particular, nature connection is positively associated with life satisfaction
(Richardson et al., 2016b). A significant influence on children’s connection to the natural
world has been found to be parental nature connection (Barrable & Booth, 2020b; Passmore et
al., 2020) and the value that the natural world is given within the family (Cheng & Monroe,
2012). It is, therefore, important to approach the challenge of supporting nature connection
with the family as the unit of analysis, rather than just the child.
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Access to nature during the COVID-19 pandemic

In the current situation, and as physical distancing has been deemed necessary in order to
slow the spread of the disease, access to nature has been found to be heterogeneous depending
on proximity, quality and quantity of green spaces. Datasets and their associated tools such as
the CORINE Land Cover database (Bossard et al., 2000), the EnviroAtlas (Pickard et al.,
2015), Urban Atlas (EEA, 2010) and Urban green infrastructure (EEA, 2017) show general
overall trends of access, quality and quantity increasing with distance from centre of urban
area. In Europe, cities can be clustered into types with these ranging from green-grey sealed
and hotspot cities, which have low shares in green infrastructure and low proportion of green
areas, through to forest and natural blue cities, which have high proportion, access and share
of natural spaces (EEA, 2017). Temporal anonymous data published by Google (Google,
2020) likewise indicate key changes in the behaviour of phone users who provide location
data, and stark differences between countries and states. A reduction in visits to food
providers and pharmacies, workplaces, transit stations and retail and recreation has been
observed in many countries, and it is conspicuous that visits to parks, gardens and marinas are
heterogenous. At one extreme, countries like Italy, Spain and the United Kingdom have a
trend of increased residential visits, with reduced visits to nature spaces since lockdown. On
the opposite side of the continuum, the Netherlands and Sweden, have the increase in
residential visits with an associated increase in park usage (see Figures 1 & 2). Given the
variability of access and the fact that it is context-dependent we endeavor in this article to
give some general advice that can be used by most, in as many urban and suburban contexts
as possible.

The potential of urban green spaces

Studies of nature contact and connection have primarily focused on direct experience and
immersion in a natural environment, such as a forest or an urban park. These experiences may
still be accessible to many, although with limitations (time and accessibility issues). There
are, however, countries and locations where children’s access to these natural spaces has been
drastically curtailed.

Previous research has highlighted the association of urban green spaces, including
both private and public, to children’s resilience and emotional health (Flouri, Midouhas, &
Joshi, 2014). Accessing urban green spaces can further help children to regulate their
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emotional responses, as well as other benefits of being exposed to the natural elements
explored below (Richardson, 2019). Moreover, greater biodiversity may be linked to more
positive emotional responses, so seeking out ‘wilder’ spaces could be beneficial (Cameron et
al., 2020).

Research has found robust associations between access to private spaces, like gardens,
as well as public green spaces, like parks and playgrounds, and children’s emotional
wellbeing. There is indeed a buffering effect of green spaces on both life stress (Wells &
Evans, 2003) as well as poverty (Flouri et al., 2014). During lockdown, and whenever
possible given local restriction, regular access to such spaces could provide a valuable buffer
for the current stress-inducing situation. It should be noted that nature contact does not have
to be lengthy to produce benefits, and there is great potential for urban and semi-urban
populations to reduce stress through micro-interactions (> 5 mins) as a moderating self-
orientation practice (lbes, Hirama, & Schuyler, 2018). Two hours of contact with the natural
environment per week has been found to create some of the positive impacts, irrespective of
how that period was applied, e.g., many short visits or fewer, longer periods (White et al.,
2019).

The potential of private green spaces

For those lucky enough to have access to private green spaces, like gardens, or even
balconies, gardening would be a great way to access some of the benefits of both nature
contact and connection. Previous studies have highlighted the potential for using gardening to
benefit mental health (Clatworthy, Hinds, & Camic, 2013), while a systematic review found
some support for the positive effects of gardening on children’s wellbeing (Ohly et al., 2016).

Gardening is an ideal activity that can happen indoors for children who have limited or
no access to outdoor spaces. Caring for plants could potentially also boost children’s nature
connection, through two possible pathways, that of engaging with nature beauty and, also, that
of empathy (Lumber, Richardson, & Sheffield, 2017). Such more personal, empathy-based
relationships between humans, plants, and animals can bring similar benefits in respect to
promoting nature connection (Vining, 2003). A study that looked at affective relationships
between children and salamanders, in the context of an environmental stewardship project
found that this empathy-based relationship that developed between children and animals
enhanced concern for nature as a whole. Interestingly these effects persisted on follow-up two
years later (Barthel et al., 2018). It is possible to develop such relationships with local fauna,
such as birds or insects by putting out bird feeders, offering bird-nesting materials or building
an insect hotel in a garden or even in a communal green space.
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The potential of indoor spaces

The evidence for the beneficial effect of experiencing nature in indoor environments is mixed,
with some studies suggesting that the effect of indoor nature exposure on wellbeing is very
small or non-existent (e.g., Korpela et al., 2017) while others suggest that there are benefits to
be had through viewing natural images throughout a range of media, both physical and digital
(Valtchanov, Barton, & Ellard, 2010). Interestingly, a review found that environments that are
devoid of natural elements can have a negative effect on wellbeing, which can be mitigated by
the addition of natural views, or potted plants (Grinde & Patil, 2009).

The preference of humans for images of nature landscapes can be described through
properties such as harmony, visual diversity and sublimity (Subiza-Pérez et al., 2019), even
eliciting emotional responses when in grayscale photography (Codispoti, De Cesarei, &
Ferrari, 2012), suggesting that the impact of natural imagery is potentially both deeply
ingrained and more concerned with shape and place than purely aesthetically qualities such as
colour. The recognition that eye movement and attention is significantly different in such
landscapes has been suggested (Valtchanov & Ellard, 2015). Viewing images of this nature
can help with a decrease in blood pressure, lowering heightened emotional states and an
increase in attention resources (Hartig et al., 2003) along with eliciting a sense of “being
away” from everyday pressures, resulting in improved health and well-being through positive
emotional reactions and stress reduction, even when it is a representation, rather than when
one is physically present (Litleskare, Maclntryre, & Calogiuri, 2020). Although most research
was conducted with adults, we feel that it is a reasonable assumption that similar effects
would be applicable to children. It is, however, a point worth making that future research in
the area needs to include children and young adults.

Another way of maintaining the benefits of contact to nature during lockdown is by
including natural objects in indoor spaces. The presence of natural objects within an
environment has been found to have a net-positive impact on psychology, elevating a sense of
connectedness between people, to nature and also in creating a potentially more aspirant sense
of meaning for life as a whole (Olivos & Clayton, 2016). Further evidence suggests that
natural objects being present in non-natural environments might have value in promoting pro-
nature connectedness pro-social dispositions and responses (Passmore & Holder, 2017,
Richardson et al., 2016).
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Figure 1. Grey-scale heat map of deviation in behaviour from baseline (the median
value, for the corresponding day of the week, during the 5-week period Jan 3—Feb
6, 2020).
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Figure 2. Mobility data for four countries during the pandemic. Vertical line
indicates date of government guidance towards country specific lockdown regime.
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There is some evidence (Ikey, Song, & Miyazaki, 2017) to suggest that tactile contact
with wood, as opposed to marble or stainless steel, for example, can have a calming effect on
prefrontal cortex activity and induce a relaxation response. When thinking about children’s
toys, natural materials, including those that can be collected from outdoors, like sticks and
other loose parts, which are linked with more creative and dramatic play (Gibson, Cornell, &
Gill, 2017; Maxwell, Mitchell, & Evans, 2008).

Beyond sight and touch, exposing children to natural sounds could have benefits for
their wellbeing and cognitive skills, such as attention (Lechtzin, Busse, & Smith, 2010;
Saadatmand & Vahid, 2015; Van Hedger et al., 2018). By trying to maximise the non-
anthropocentric sounds (e.g., birds, wind, and rain?) in our environment we can create some
of the benefits found from natural sounds in relation to providing soft focus attention (Abbott
et al., 2016). Being able to identify the natural feature from which the sound is coming, e.g.,
which bird species, further emphasises this (Van Hedger et al., 2019). There are, therefore,
many activities that could promote wellbeing, from actively listening to nature sounds, to
having them play in the background. We can also combine natural sounds and views, in the
form of watching nature documentaries. The latter have been linked to promotion of
ecological behaviours, though not directly to building a connection to nature (Arendt &
Matthes, 2016; Martin et al., 2020).

Previous studies with children have highlighted the importance of engaging with
nature’s beauty through art in promoting connection to nature, and these are certainly
activities that can be done indoors or out (Bruni et al., 2017).

CONCLUSION

In this paper we proposed how we can continue supporting family mental health and
wellbeing through nature contact and nature connection, even during social distancing. We
focused on the role that public and private urban green spaces can play in facilitating
opportunities for contact with nature and during the period that lockdown conditions exist,
recognise how exposure to these spaces and features (such as local plants and bird life) can
create timely and meaningful responses in terms of mental health and wellbeing.

In recognising the potential role of green spaces, we recommend that access is
maintained and managed during lockdown conditions and that even limited access has value
for positively influencing wellbeing. With public, private, urban as well as indoor spaces that
contain natural elements all demonstrating a positive contribution to wellbeing, we can
recognise how vital these are in our response to the challenges presented during lockdown
conditions.
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Whilst more research is needed, there is growing body of evidence that natural spaces,
as well as imagery and materials, provide a variety of opportunities to engage with the natural
world and, in so doing, improving mental health and wellbeing. One challenge that we were
presented with during this literature review is the predominance of research taking place with
adults, due to their association with the multiple contexts in which research has been
undertaken (e.g., in the treatment of medical conditions and/or mental health challenges).
Another limitation of research to date has been in exploring the cultural and/or individual
perceptions and narratives around nature that influence the degree of benefits obtained. The
authors of this paper would like to see more research focusing on the ways in which we can
qualify contact with nature and a sense of connection with it.

Additionally, exploring the relationship between socio-economic status, culture,
environment (urban/rural) and distribution amongst different age ranges would further
provide useful data in understanding the barriers tonatural contactas described above. This
would provide valuable insight into how to promote and facilitate nature-based experiences as
valuable and viable routes to wellbeing for all.

REFERENCES

Abbott, L. C., Taff, D., Newman, P., Benfield, J. A., & Mowen, A. J. (2016). The influence of
natural sounds on attention restoration. Journal of Park & Recreation Administration,
34(3), 5-15.

Al-Tawfiq, J. A., & Rodriguez-Morales, A. J. (2020). Super-spreading events and
contribution to transmission of MERS, SARS, and COVID-19. Journal of Hospital
Infection. https://doi.org/10.1016/j.jhin.2020.04.002

Arendt, F., & Matthes, J. (2016). Nature documentaries, connectedness to nature, and pro-
environmental behavior. Environmental Communication, 10(4), 453-472.

Bagot, K. L., Allen, F. C. L., & Toukhsati, S. (2015). Perceived restorativeness of children's
school playground environments: Nature, playground features and play period
experiences. Journal of Environmental Psychology, 41, 1-9.

Barthel, S., Belton, S., Raymond, C. M., & Giusti, M. (2018). Fostering children’s connection
to nature through authentic situations: The case of saving salamanders at school.
Frontiers in Psychology, 9, 928.

Barrable, A., & Booth, D. (2020a). Increasing nature connection in children: A mini review of
interventions. Frontiers in Psychology, 11, 492,

Barrable, A., & Booth, D. (2020b). Nature connection in early childhood: A quantitative

164


https://doi.org/10.1016/j.jhin.2020.04.002

Wellbeing through nature during the pandemic

cross-sectional study. Sustainability, 12(1), 375.

Beil, K., & Hanes, D. (2013). The influence of urban natural and built environments on
physiological and psychological measures of stress: A pilot study. International Journal
of Environmental Research and Public Health, 10(4), 1250-1267.

Berleant, A. (2013). “What is aesthetic engagement?”” Contemporary Aesthetics, 11.

Bossard M., Feranec, J., & Otahel, J. (2000). CORINE land cover technical guide —
Addendum 2000, Technical report No.40. European Environment Agency.

Bratman, G. N., Daily, G. C., Levy, B. J., & Gross, J. J. (2015). The benefits of nature
experience: Improved affect and cognition. Landscape and Urban Planning, 138, 41-
50.

Bruni, C. M., Winter, P. L., Schultz, P. W., Omoto, A. M., & Tabanico, J. J. (2017). Getting
to know nature: Evaluating the effects of the Get to Know Program on children’s
connectedness with nature. Environmental Education Research, 23(1), 43-62.

Cameron, R. W., Brindley, P., Mears, M., McEwan, K., Ferguson, F., Sheffield, D., &
Richardson, M. (2020). Where the wild things are! Do urban green spaces with greater
avian biodiversity promote more positive emotions in humans? Urban Ecosystems,
23(2), 301-317.

Carroll, N. (1993). On being moved by nature: Between religion and natural history. In S.
Kemal & 1. Gaskell (Eds.), Landscape, natural beauty, and the arts (Cambridge Studies
in Philosophy and the Arts, pp. 244-266). Cambridge University Press.
d0i:10.1017/CB09780511554605.012

Cheng, J. C. H., & Monroe, M. C. (2012). Connection to nature: Children’s affective attitude
toward nature. Environment and Behavior, 44(1), 31-49.

Collado, S., Staats, H., & Corraliza, J. A. (2013). Experiencing nature in children's summer
camps: Affective, cognitive and behavioural consequences. Journal of Environmental
Psychology, 33, 37-44.

Clatworthy, J., Hinds, J., & Camic, P. M. (2013). Gardening as a mental health intervention:
A review. Mental Health Review Journal, 18(4), 214-225.
https://doi.org/10.1108/MHRJ-02-2013-0007

Codispoti, M., De Cesarei, A., & Ferrari, V. (2012). The influence of color on emotional
perception of natural scenes. Psychophysiology, 49(1), 11-16.

Dalton, L., Rapa, E., & Stein, A. (2020). Protecting the psychological health of children

through effective communication about COVID-19. The Lancet Child & Adolescent
Health, 4(5), 346-347.

165


https://doi.org/10.1108/MHRJ-

A. Barrable, P. Moseley, A. K. Touloumakos, & D. Booth

Deutsche Welle. (2020). Coronavirus: What are the lockdown measures across Europe? DW:
Retrieved on 14.04.2020 from https://www.dw.com/en/coronavirus-what-are-the-
lockdown-measures-across-europe/a-52905137

Dodge, R., Daly, A., Huyton, J., & Sanders, L. (2012). The challenge of defining wellbeing.
International Journal of Wellbeing, 2(3), 222-235. doi:10.5502/ijw.v2i3.4

EEA (2010). Mapping guide for a European Urban Atlas. Copenhagen, Denmark: European
Environment Agency. http://www.eea.europa.eu/data-and-maps/data/urban-atlas#tab-
methodology.

EEA (2017). Interactive map — Green infrastructure indicators. Copenhagen, Denmark:
European Environment Agency. https://www.eea.europa.eu/themes/sustainability-
transitions/urban-environment/urban-green-infrastructure/urban-green-infrastructure-1.

End Violence against Children. (2020). Protecting children during the COVID- 19 outbreak:
Resources to reduce violence and abuse. Retrieved 7 May 2020 from https:// www.end-
violence.org/protecting-children-during-COVID-19-outbreak.

Flouri, E., Midouhas, E., & Joshi, H. (2014). The role of urban neighbourhood green space in
children's emotional and behavioural resilience. Journal of Environmental Psychology,
40, 179-186.

Gibson, J. L., Cornell, M., & Gill, T. (2017). A systematic review of research into the impact
of loose parts play on children’s cognitive, social, and emotional development. School
Mental Health, 9(4), 295-309.

Google. (2020). COVID-19 Community Mobility Reports. Retrieved 12 April 2020) from
https://www.google.com/covid19/mobility/

Grinde, B., & Patil, G. G. (2009). Biophilia: Does visual contact with nature impact on health
and well-being? International Journal of Environmental Research and Public Health,
6(9), 2332-2343.

Hartig, T., Evans, G. W., Jamner, L. D., Davis, D. S., & Gérling, T. (2003). Tracking
restoration in natural and urban field settings. Journal of Environmental Psychology,
23(2), 109-123.

Holmes, E. A., O'Connor, R. C., Perry, V. H., Tracey, I., Wessely, S., Arseneault, L., ... &
Ford, T. (2020). Multidisciplinary research priorities for the COVID-19 pandemic: A
call for action for mental health science. The Lancet Psychiatry. doi:10.1016/52215-
0366(20)30168-1.

Howell, A. J., Dopko, R. L., Passmore, H. A., & Buro, K. (2011). Nature connectedness:

166


https://www.dw.com/en/coronavirus-what-are-the-lockdown-measures-across-europe/a-52905137
https://www.dw.com/en/coronavirus-what-are-the-lockdown-measures-across-europe/a-52905137
http://www.eea.europa.eu/data-and-maps/data/urban-atlas#tab-
https://www.eea.europa.eu/themes/sustainability-transitions/urban-environment/urban-green-infrastructure/urban-green-infrastructure-1
https://www.eea.europa.eu/themes/sustainability-transitions/urban-environment/urban-green-infrastructure/urban-green-infrastructure-1
http://www.end-violence.org/protecting-children-during-COVID-19-outbreak
http://www.end-violence.org/protecting-children-during-COVID-19-outbreak
https://www.google.com/covid19/mobility/

Wellbeing through nature during the pandemic

Associations with well-being and mindfulness. Personality and Individual
Differences, 51(2), 166-171.

Hu, K., Zhao, Y., Wang, M., Zeng, Q., Wang, X., Wang, M., ... Zhang, C. (2020).
Identification of a super-spreading chain of transmission associated with COVID-19.
MedRxiv, 2020.03.19.20026245. https://doi.org/10.1101/2020.03.19.20026245

Hunter, M. R., Gillespie, B. W., & Chen, S. Y. P. (2019). Urban nature experiences reduce
stress in the context of daily life based on salivary biomarkers. Frontiers in Psychology,
10, 722.

Ibes, D., Hirama, I., & Schuyler, C. (2018). Greenspace ecotherapy interventions: The stress-
reduction potential of green micro-breaks integrating nature connection and mind-body
skills. Ecopsychology, 10(3), 137-150.

Ikei, H., Song, C., & Miyazaki, Y. (2017). Physiological effects of touching wood.
International Journal of Environmental Research and Public Health, 14(7), 801.

Korpela, K., De Bloom, J., Sianoja, M., Pasanen, T., & Kinnunen, U. (2017). Nature at home
and at work: Naturally good? Links between window views, indoor plants, outdoor
activities, and employee well-being over one year. Landscape and Urban Planning,
160, 38-47.

Kotera, Y., Richardson, M., & Sheffield, D. Effects of Shinrin-Yoku (Forest Bathing) and
nature therapy on mental health: A systematic review and meta-analysis. Retrieved 27
May 2020 from
https://www.researchgate.net/publication/341098815 Effects_of Shinrin-
Yoku_Forest_Bathing_and_Nature_Therapy _on_Mental Health A Systematic_Revie
w_and_Meta-Analysis

Lee, J. Y., Park, K. T., Lee, M. S., Park, B. J., Ku, J. H., Lee, J. W., ... & Miyazaki, Y. (2011).
Evidence-based field research on health benefits of urban green area. Journal of the
Korean Institute of Landscape Architecture, 39(5), 111-118.

Lechtzin, N., Busse, A. M., Smith, M. T., Grossman, S., Nesbit, S., & Diette, G. B. (2010). A
randomized trial of nature scenery and sounds versus urban scenery and sounds to
reduce pain in adults undergoing bone marrow aspirate and biopsy. The Journal of
Alternative and Complementary Medicine, 16(9), 965-972.

Litleskare, S., Macintyre, T. E., & Calogiuri, G. (2020). Enable, Reconnect and Augment: A
new ERA of virtual nature research and application. International Journal of
Environmental Research and Public Health, 17(5), 1738.

Liu, J. J., Bao, Y., Huang, X., Shi, J., & Lu, L. (2020). Mental health considerations for

children quarantined because of COVID-19. The Lancet Child & Adolescent Health,
4(5), 347-349.

167


https://doi.org/10.1101/2020.03.19.20026245
https://www.researchgate.net/publication/341098815_Effects_of_Shinrin-Yoku_Forest_Bathing_and_Nature_Therapy_on_Mental_Health_A_Systematic_Review_and_Meta-Analysis
https://www.researchgate.net/publication/341098815_Effects_of_Shinrin-Yoku_Forest_Bathing_and_Nature_Therapy_on_Mental_Health_A_Systematic_Review_and_Meta-Analysis
https://www.researchgate.net/publication/341098815_Effects_of_Shinrin-Yoku_Forest_Bathing_and_Nature_Therapy_on_Mental_Health_A_Systematic_Review_and_Meta-Analysis

A. Barrable, P. Moseley, A. K. Touloumakos, & D. Booth

Liu, Y., Eggo, R. M., & Kucharski, A. J. (2020). Secondary attack rate and superspreading
events for SARS-CoV-2. The Lancet, 395(10227), e47. https://doi.org/10.1016/S0140-
6736(20)30462-1

Loades, M. E. (2020). Rapid review: The impact of social isolation and loneliness on the
mental health of children and adolescents in the context of COVID-19. Retrieved on 1
May 2020 from osf.io/p8qg3d

Lovett, S. (2020). Scientist leading Sweden's Covid-19 response says UK lockdown has gone
too far. Retrieved on 5 April 2020 from
https://www.independent.co.uk/news/health/coronavirus-uk-lockdown-sweden-
scientist-response-gone-too-far-a9448026.html

Lumber, R., Richardson, M., & Sheffield, D. (2017). Beyond knowing nature: Contact,
emotion, compassion, meaning, and beauty are pathways to nature connection. PloS
ONE, 12(5), e0177186.

Lu, J, Gu, J, Li, K., Xu, C., Su, W, Lai, Z., ... Yang, Z. (2020). COVID-19 outbreak
associated with air conditioning in restaurant, Guangzhou, China, 2020. Emerging
Infectious Diseases. https://doi.org/10.3201/eid2607.200764

Mayer, F. S., Frantz, C. M., Bruehlman-Senecal, E., & Dolliver, K. (2009). Why is nature
beneficial? The role of connectedness to nature. Environment and Behavior, 41(5), 607-
643.

Martin, L., White, M. P., Hunt, A., Richardson, M., Pahl, S., & Burt, J. (2020). Nature
contact, nature connectedness and associations with health, wellbeing and pro-
environmental behaviours. Journal of Environmental Psychology, 68, 101389, 1-12.
https://doi.org/10.1016/j.jenvp.2020.101389

Maxwell, L. E., Mitchell, M. R., & Evans, G. W. (2008). Effects of play equipment and loose
parts on preschool children's outdoor play behavior: An observational study and design
intervention. Children Youth and Environments, 18(2), 36-63.

Meredith, G. R., Rakow, D. A., Eldermire, E. R., Madsen, C. G., Shelley, S. P., & Sachs, N.
A. (2020). Minimum time dose in nature to positively impact the mental health of
college-aged students, and how to measure it: A scoping review. Frontiers in
Psychology, 10, 2942.

Neill, C., Gerard, J., & Arbuthnott, K. D. (2019). Nature contact and mood benefits: Contact
duration and mood type. The Journal of Positive Psychology, 14(6), 756-767.

Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2009). The nature relatedness scale: Linking

individuals' connection with nature to environmental concern and behavior.
Environment and Behavior, 41(5), 715-740.

168


https://doi.org/10.1016/S0140-6736(20)30462-1
https://doi.org/10.1016/S0140-6736(20)30462-1
https://www.independent.co.uk/news/health/coronavirus-uk-lockdown-sweden-scientist-response-gone-too-far-a9448026.html
https://www.independent.co.uk/news/health/coronavirus-uk-lockdown-sweden-scientist-response-gone-too-far-a9448026.html
https://doi.org/10.3201/eid2607.200764
https://doi.org/10.1016/j.jenvp.2020.101389

Wellbeing through nature during the pandemic

Ohly, H., Gentry, S., Wigglesworth, R., Bethel, A., Lovell, R., & Garside, R. (2016). A
systematic review of the health and well-being impacts of school gardening: Synthesis
of quantitative and qualitative evidence. BMC Public Health, 16(1), 286.

Olivos, P., & Clayton, S. (2017). Self, nature, and well-being: Sense of connectedness and
environmental identity for quality of life. In G. Fleury-Bahi, E. Pol, & O. Navarro
(Eds.), Handbook of environmental psychology and quality of life research (pp. 107-
126). Springer.

Park, B. J., Tsunetsugu, Y., Kasetani, T., Kagawa, T., & Miyazaki, Y. (2010). The
physiological effects of Shinrin-yoku (taking in the forest atmosphere or forest
bathing): Evidence from field experiments in 24 forests across Japan. Environmental
Health and Preventive Medicine, 15(1), 18.

Park, B. J., Tsunetsugu, Y., Ishii, H., Furuhashi, S., Hirano, H., Kagawa, T., & Miyazaki, Y.
(2008). Physiological effects of Shinrin-yoku (taking in the atmosphere of the forest) in
a mixed forest in Shinano Town, Japan. Scandinavian Journal of Forest Research,
23(3), 278-283.

Passmore, H. A., & Holder, M. D. (2017). Noticing nature: Individual and social benefits of a
two-week intervention. The Journal of Positive Psychology, 12(6), 537-546.

Passmore, H. A., Martin, L., Richardson, M., White, M., Hunt, A., & Pahl, S. (2020).
Parental/guardians' connection to nature better predicts children's nature connectedness
than visits or area-level characteristics. Ecopsychology.
https://doi.org/10.1089/ec0.2020.0033

Pfefferbaum, B., & North, C.S. (2020). Mental health and the Covid-19 pandemic. The New
England Journal of Medicine, 1-3. doi:10.1056/NEJMp2008017

Pickard, B. R., Daniel, J., Mehaffey, M., Jackson, L. E., & Neale, A. (2015). EnviroAtlas: A
new geospatial tool to foster ecosystem services science and resource management.
Ecosystem Services, 14, 45-55.

Pietrzak, R. H., Tracy, M., Galea, S., Kilpatrick, D. G., Ruggiero, K. J., ...Norris, F., (2012)
Resilience in the face of disaster: Prevalence and longitudinal course of mental
disorders following Hurricane Ike. PLoS ONE,7(6): e38964.
doi:10.1371/journal.pone.0038964

Richardson, M. (2019). Beyond restoration: Considering emotion regulation in natural well-
being. Ecopsychology, 11(2), 123-129.

Richardson, M., Cormack, A., McRobert, L., & Underhill, R. (2016a). 30 days wild:

Development and evaluation of a large-scale nature engagement campaign to improve
well-being. PIoSONE, 11(2), 1-13.

169


https://doi.org/10.1089/eco.2020.0033

A. Barrable, P. Moseley, A. K. Touloumakos, & D. Booth

Richardson, M., Sheffield, D., Harvey, C., & Petronzi, D. (2016b). The impact of children’s
connection to nature: A report for the Royal Society for the Protection of Birds (RSPB).
Retrieved 7 May 2020 from
https://www.rspb.org.uk/globalassets/downloads/documents/positions/education/the-
impact-of-childrens-connection-to-nature.pdf

Saadatmand, V., Rejeh, N., Heravi-Karimooi, M., Tadrisi, S. D., Vaismoradi, M., & Jordan,
S. (2015). Effects of natural sounds on pain: A randomized controlled trial with patients
receiving mechanical ventilation support. Pain Management Nursing, 16(4), 483-492.

Schultz, P. W. (2002). Inclusion with nature: The psychology of human-nature relations. In P.
Schmuck & W. P. Schultz (Eds.), Psychology of sustainable development (pp. 61-78).
Springer.

Spiteri, G., Fielding, J., Diercke, M., Campese, C., Enouf, V., Gaymard, A., ... Ciancio, B. C.
(2020). First cases of coronavirus disease 2019 (COVID-19) in the WHO European
Region, 24 January to 21 February 2020. Eurosurveillance, 25(9). doi:10.2807/1560-
7917.e5.2020.25.9.2000178

Subiza-Pérez, M., Hauru, K., Korpela, K., Haapala, A., & Lehvivirta, S. (2019). Perceived
Environmental Aesthetic Qualities Scale (PEAQS): A self-report tool for the evaluation
of green-blue spaces. Urban Forestry & Urban Greening, 43, 126383.

Takayama, N., Korpela, K., Lee, J., Morikawa, T., Tsunetsugu, Y., Park, B. J., ... & Kagawa,
T. (2014). Emotional, restorative, and vitalizing effects of forest and urban
environments at four sites in Japan. International Journal of Environmental Research
and Public Health, 11(7), 7207-7230.

Taylor, A. F., Kuo, F. E., & Sullivan, W. C. (2001). Coping with ADD: The surprising
connection to green play settings. Environment and Behavior, 33(1), 54-77.

Touloumakos, A. K., & Barrable, A. (2020). Adverse childhood experiences: The protective
and therapeutic potential of nature. Frontiers in Psychology, 11, 597935.

Valtchanov, D. (2010). Physiological and affective responses to immersion in virtual reality:
Effects of nature and urban settings. Unpublished Master's thesis, University of
Waterloo, Canada.

Valtchanov, D., Barton, K. R., & Ellard, C. (2010). Restorative effects of virtual nature
settings. Cyberpsychology, Behavior, and Social Networking, 13(5), 503-512.

van Doremalen, N., Bushmaker, T., Morris, D. H., Holbrook, M. G., Gamble, A., Williamson,
B. N., ... The Academy of Medical Sciences (2020). Survey results: Understanding
people’s concerns about the mental health impacts of the COVID-19 pandemic.
Retrieved 7 May 2020 from:https://acmedsci.ac.uk/file-download/99436893

170


../../ΕΥΚΛΕΙΔΗ/ΤΕΥΧΟΣ%2019/11.6.2021/πριν%20τις%208.7/BARRABLE/7%20May%202020%20from%20https:/www.rspb.org.uk/globalassets/downloads/documents/positions/education/the-impact-of-childrens-connection-to-nature.pdf
../../ΕΥΚΛΕΙΔΗ/ΤΕΥΧΟΣ%2019/11.6.2021/πριν%20τις%208.7/BARRABLE/7%20May%202020%20from%20https:/www.rspb.org.uk/globalassets/downloads/documents/positions/education/the-impact-of-childrens-connection-to-nature.pdf
../../ΕΥΚΛΕΙΔΗ/ΤΕΥΧΟΣ%2019/11.6.2021/πριν%20τις%208.7/BARRABLE/7%20May%202020%20from%20https:/www.rspb.org.uk/globalassets/downloads/documents/positions/education/the-impact-of-childrens-connection-to-nature.pdf
https://acmedsci.ac.uk/file-download/99436893

Wellbeing through nature during the pandemic

Van Hedger, S. C., Nusbaum, H. C., Clohisy, L., Jaeggi, S. M., Buschkuehl, M., & Berman,
M. G. (2019). Of cricket chirps and car horns: The effect of nature sounds on cognitive
performance. Psychonomic Bulletin & Review, 26(2), 522-530.

Van Hedger, S. C., Nusbaum, H. C., Heald, S. L., Huang, A., Kotabe, H. P., & Berman, M. G.
(2019). The aesthetic preference for nature sounds depends on sound object recognition.
Cognitive Science, 43(5), e12734.

Wells, N. M., & Evans, G. W. (2003). Nearby nature: A buffer of life stress among rural
children. Environment and Behavior, 35(3), 311-330.

White, M. P., Alcock, 1., Grellier, J., Wheeler, B. W., Hartig, T., Warber, S. L., ... & Fleming,
L. E. (2019). Spending at least 120 minutes a week in nature is associated with good
health and wellbeing. Scientific Reports, 9(1), 1-11.

World Health Organization. (2020a). Modes of transmission of virus causing COVID-19:
Implications for IPC precaution recommendations. Retrieved 17 May 2020 from
https://www.who.int/publications-detail/modes-of-transmission-of-virus-causing-covid-
19-implications-for-ipc-precaution-recommendations

World Health Organisation. (2020b). WHO Director-General's opening remarks at the media
briefing on COVID-19 - 11 March 2020. Retrieved 17 May 2020 from
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-
media-briefing-on-covid-19---11-march-2020

World Health Organisation. (2020c). Constitution of the World Health Organization.
Retrieved 12 March 2021 from https://apps.who.int/gb/bd/

Zelenski, J. M., & Nisbet, E. K. (2014). Happiness and feeling connected: The distinct role of
nature relatedness. Environment and Behavior, 46(1), 3-23.

171


https://www.who.int/publications-detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
https://www.who.int/publications-detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://apps.who.int/gb/bd/

