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Abstract: The novel Coronavirus (COVID-19) outbreak and its extensive variants have caused drastic
changes to people’s habits and routines in many countries worldwide, including Aotearoa—New
Zealand. The levels of lockdown and/or movement limitations affected how people used outdoor
spaces, often keeping them away from nature’s benefits. The COVID-19 pandemic and the measures
adopted to control it provide an interesting experiment investigating the links between nature
exposure, recreational use of outdoor spaces, and people’s health and wellbeing under extreme
conditions. Using an online survey distributed during lockdown and based on 212 responses, this
article explores the different typologies of the outdoor spaces that people had access to during
lockdown and the associated physical activities practised. It investigates how outdoor space affects
our emotional response and how such space and related activities can help us cope with confinement.
The results of this study enable us to better understand those spatial elements and characteristics of
outdoor spaces that are essential to people’s wellbeing, especially in unusual circumstances where
access is restricted.

Keywords: Coronavirus; COVID-19; nature; outdoor spaces; green-blue infrastructure; health and
wellbeing; recreation; lockdown; landscape architecture; urban design

1. Introduction

The novel Coronavirus (COVID-19) outbreak and its extensive variants have caused
profound changes to urban life and people’s habits and routines in many countries around
the world [1,2]. Globally, governments and agencies have acted to contain the spread of the
virus by introducing restrictions to minimise travel and close contact at home, work, and in
public spaces [3], primarily through social distancing [4]. On 30 January 2020, the World
Health Organization (WHO) declared the coronavirus outbreak a Public Health Emergency
of International Concern (PHEIC). By 15 February 2020, more than 760 million people in
China were in lockdown or had travel restrictions in place. Italy declared a nationwide
lockdown on 9 March 2020, followed by many other European countries. New Zealand
went into its first lockdown from 25 March to 15 May 2020. During this period, people from
the same household were permitted to visit local green areas for limited periods of time,
observing that physical distancing would be maintained.

The ongoing impacts of the global pandemic are wide-ranging. Most importantly,
in terms of wellbeing, as people fear for their own health, they avoid others, and they
become obsessed with the number of deaths, the number of cases, and information on new
strands. As a result, the impacts go beyond deterioration and physical condition due to
lack of exercise in outdoor spaces, but also a decline in mental health, especially in the
urban realm. In the current context, where more than half of the world’s population lives

Sustainability 2022, 14, 7308. https://doi.org/10.3390/su14127308 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su14127308
https://doi.org/10.3390/su14127308
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-4761-8225
https://orcid.org/0000-0001-7896-5089
https://orcid.org/0000-0003-1442-5790
https://doi.org/10.3390/su14127308
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14127308?type=check_update&version=1


Sustainability 2022, 14, 7308 2 of 17

in urban centres, cities become the main stage for the proliferation of the virus, drawing
the attention of policymakers and designers to re-think our urban environments.

Extended periods of social isolation and lockdowns emphasised the importance of
green areas and outdoor spaces, drawing to our attention their limited numbers, their
inadequacy for physical exercise, and their limitations for mental relief. Their importance
was enhanced with the closures of other exercise venues and the hazards associated with
outdoor exercise, focusing everyone’s attention on anything green. As new social behaviour
protocols became second nature, people tried to enjoy green areas, but more noticeably, they
sought to expand their opportunities for accessing green areas. As a result, the COVID-19
pandemic and the measures adopted to control it provide an exciting opportunity for
experimentation, investigating the links between nature exposure, recreational use of
outdoor spaces, and people’s health and wellbeing under extreme conditions.

This article explores the different typologies of outdoor spaces that people accessed
during lockdown and the associated physical activities practised. It aims to better un-
derstand those spatial elements and characteristics of outdoor spaces that are essential to
people, especially in unusual circumstances where access is restricted.

2. Health Benefits of Nature and Public Spaces

Cities are complex but also vulnerable systems that require transformation if they are
to face new and uncertain challenges that influence the quality of life of their citizens. The
chaos of the global pandemic, combined with the damaging effects of extreme weather
events, worries of climate change, political outcry, and strained mental health, affected
how people use and interact with the urban environment. Stories of overwhelmed medical
staff and stretched facilities continue to be in the daily news, yet at the same time, the
overall public health response to disease outbreaks has remained nearly unchanged in the
last 100 years [5]. The devastating H1N1 “Spanish flu” outbreak of 1918–1919 was one of
the most catastrophic pandemics on record, eradicating almost 100 million people. The
view at the time was that little could have been done to prevent the “Spanish flu” from
spreading or to treat those infected, stories that we also hear in response to new COVID
strains. However, evidence suggests that some patients and staff were spared the worst of
the outbreak through a combination of fresh air, sunlight, scrupulous hygiene practices,
and reusable face masks [6].

The world is currently in the process of gathering information about the effects of the
pandemic on the health and wellbeing of people. Designing the built environment to allow
people to cope with the pressures of nationally imposed lockdowns has come to focus on
the idea of the ‘person–environment fit’ [7–9]. Research carried out over the last decades
attests that the relationship in the person–environment fit can be summarised in three
themes: accessibility, usability, and inclusive design [10,11]. Accessibility brings together
the personal component with the environmental aspects where an individual can function
independently. Usability permits individuals to perform daily activities within the built
environment, adding an activity component to the personal and environmental components.
Finally, inclusive design or design for all looks at the built environment to cater to our
population’s wide range of characteristics and abilities. Despite the efforts to redefine
our urban environments, design guidelines that specifically deal with people’s health and
wellbeing of people and their interaction with the built environment are relatively recent.

The person–environment system theories express three important postulates. First,
the environment affects the person’s wellbeing; and not all environments are equal in terms
of the life quality they afford. Second, people affect the environment; they select their
environments and shape them to their needs. Third, the relationship between person and
environment is less often a matter of the person being either reactive or proactive, as in
the first two postulates, as it is that of a transactional system in which the processes are
dynamic and reciprocal. In this study, we adopt the logic of the person–environment fit
model to understand the link between people and outdoor spaces and their responses to the
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COVID-19 lockdown. As such, overarching themes were identified throughout the boon of
literature explored throughout the period between March 2020 to March 2022 (Table 1).

Table 1. Summary of the key themes identified through the literature review.

Theme Studies

Fresh air and green space as an old, tested (urban design) remedy
in pandemics. [12,13]

Well-documented benefits to health and wellbeing from exposure to green
and blue spaces, including mental health. [12,14–19]

Urgent need to invest, reclaim, innovate in the “realm” of green
infrastructure as a response to the pandemic. [2,13,20–22]

Access to urban greenery, a matter of environmental justice, social equality,
and so on [2,5,15,23]

New designs, practices, ideas, and potential to accelerate real change with
existing but not implemented (or slowly implemented ideas) as a result of

the pandemic and associated quarantine and lockdown practices.
[2,24–26]

Fear of global economic crisis—low-budget urbanity, tactical changes,
informal green spaces. A possible path for green infrastructure. [27–29]

Closures of parks as a wrong answer to the pandemic, role of large green
spaces for social distancing. Decisions (also regarding green space) made

under pressure, not evidence-based.
[13,26,30,31]

The number of green spaces matters as it leads to better health, especially in
urban environments. The government should pay more attention to the

quality of green space to improve the physical activities of residents, ensure
enough sanitary facilities.

[16,19,21,32–34]

Importance of green spaces for a wide range of activities from exercise to
birding and reported values related to reducing stress in a time of global

chaos—respite and relaxation in a time of distress.
[5,21,35–39]

Increase in the number of visitors to parks during the pandemic. [19,26,40]

Access and abundance of green spaces have been proven to be an essential factor in the
health and wellbeing of urban dwellers [41–43], and research shows us that gardens, parks,
natural areas, and other types of open spaces provide many environmental and health
benefits [44–46]. Opportunities for recreation and exercise [47,48], improved mood [49], and
decreased anxiety and stress [50] are just some of the aspects that equally contributed to the
health and wellbeing. Closures of playgrounds and social and green spaces limited physical
activity options and were deemed to affect vulnerable populations more than others, such
as those with immune deficiencies, compromised respiratory systems, older adults, cancer
recovery, comorbidities, and any health conditions that could be exacerbated [19]. While
urban dwellers reduced the frequency of visits to outdoor spaces during the pandemic,
green spaces played and continue to play an even more critical role.

Urban parks and large outdoor, open spaces provide residents with a place for safe
outdoor activities and distanced social interaction in a green environment and serve as
a buffer to maintain favourable health and quality of life [13,26,33]. An average increase
of 60% in the use of city parks, urban and peri-urban forests, and other natural areas
was recorded during the first COVID-19 pandemic wave across many studies [37]. Both
pedestrians (walking, running, hiking) and cyclists appeared to intensify activity on trails
with higher green views and tree canopy cover that allowed them to maintain social
distancing preferences [40]. Other studies reported that 25% of the users either never or
rarely accessed their local natural areas before the pandemic [35,39]. In contrast, other
studies mentioned that most first-time users reported that having access to these areas
during COVID-19 was very important [14,38,51]. Access to public open spaces at a time
when distancing becomes necessary to reduce the risk of contagion among the population
thereby became a central theme in discussions about the future of our cities.

Preliminary research on the pandemic effects on urban environments identified four
major themes: impacts on environmental quality, socio-economic impacts, governance
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and management, and urban design and transportation [2]. Some of the negative aspects
of the associated factors can be mitigated by integrating green infrastructure solutions
that directly improve or maintain people’s health and wellbeing [12], and in particular,
urban horticulture and crop cultivation have emerged as potential ways to expand to
new locations through urban green infrastructure [29]. Adopting such design solutions
improved access to green space, food production, and activity while safely encouraging
longer durations in small green areas [24]. It demonstrated a need to establish better
protocols with related health disciplines to deploy strategies and actions that address the
issues associated with the current pandemic [30].

The growing interest in public health has also become a factor supporting the tactical
approach to transforming the urban environment [28]. Many studies note that dwellers near
urban forests or other vegetated spaces report fewer mental health days, evidencing how
green spaces affect the relationship between natural environments and mental health [40,52].
These findings shed light on the value of urban nature as a resilience infrastructure during
times of crisis [21,53]. In addition to establishing new parks, innovative ideas are also
needed, such as integrating greenways into transportation corridors or allowing access to
informal greenspaces [54], like naturally revegetated vacant lands [22].

3. Materials and Methods

Commencing in early-May 2020, an online questionnaire (using Qualtrics) was dis-
tributed to the New Zealand general public. The questionnaire aimed to map the impor-
tance of maintaining direct and/or indirect contact with outdoors spaces before and during
the lockdown and how contact helped respondents better cope with the restrictions. It
also aimed at understanding if respondents had fewer symptoms of poor mental health
(i.e., depression and anxiety) and better maintenance of positive mood during the con-
finement period. The questionnaire was divided into twelve sections and contained
50 questions. The sections covered questions related to dwelling characteristics, frequency
of outdoor exposure, visual elements, outdoor spaces, outdoor activities and sports, indoor
activities and sports, physical condition, character and mood, behaviour and actions, demo-
graphics (age, gender, marital status), education and employment, and pets. A preliminary
questionnaire was developed and pre-tested to ensure clarity and readability of the ques-
tions and the overall structure adopting a Cronbach alpha method. The Cronbach alpha
coefficient was significant, indicating the items measuring the variables in the questionnaire
were acceptable and reliable.

Questions were grouped into two main areas: the characteristics of the participants and
the characteristics of the environment. Participant characteristics were age, gender, ethnicity,
education, marital and employment status, character, everyday mood, and COVID mood.
Characteristics of the environment were dwelling characteristics, visual elements, indoor
activities, and outdoor spaces.

Respondents were asked for informed consent before they participated in the survey,
according to the Human Ethics Committee regulations of Te Herenga Waka—Victoria Uni-
versity of Wellington (ethics approval 0000028575). A weblink was provided to participants
with information on the survey; what data would be collected; how the data would be
stored, analysed, and reported; and the respondents’ rights regarding the provided data.
Participation was voluntary, and participants had the right to leave the questionnaire at
any point.

3.1. Sampling

Data collection started on 1 May and ended on 15 May 2020, when a relaxation of
the restrictive measures to contain the COVID-19 outbreak was declared in New Zealand.
Samples were obtained through an unrestricted self-selected survey [55]. Distribution of
the online questionnaire initially started through professional networks and the personal
contacts of the researchers, by e-mail and through social media (Facebook, WhatsApp, and
so on) or posts on websites. Participants were kindly asked to fill in the questionnaire and
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distribute it further to their own contacts. Thus, the distribution proceeded according to a
convenience and snowball approach and did not allow for the personal identification of
individual respondents.

3.2. Description of the Sample

Collected data (n = 275) were checked for consistency, and records that were missing
essential information were excluded (n = 63). We filtered responses for analysis to those
that had completed at least 72% of the survey questions to cover the questions addressed
in this study. The final sample thus consisted of 212 responses. The vast majority of the
participants (98%) completed this survey during lockdown or self-isolation, while only
2% of the respondents were not in lockdown as they were considered essential workers
by the government. At the time of this survey, 73% of the participants did not have
COVID-19-related symptoms.

The regression formula applied to measure the multi-linear parametric relationship of
the independent variables on the dependent variable is as follows:

Y = a +
n

∑
i=1

bi Xi + e

where
Y = dependent variable
a = intercept coefficient value
bi = coefficient of Xi
Xi = dependent variable
e = residual (error)
Microsoft Excel was used to perform the regression and the output was used to analyze

and formulate the relationship according to the selected dependent variable on multiple
independent variables.

3.3. Analysis

Descriptive statistical analysis was used to identify central tendencies, utilising fre-
quency and percentage to analyse the data. Next, a series of linear regressions were applied
to the quantitative dataset. As each explanatory dataset is multifactor, the mean value of the
multifactored explanatory variable was considered in the regression analysis to understand
the overall relationships. As demographic factors are highly influential and influenced by
external factors, this study is willing to understand the influence of demographic factors
on the environment, outdoor space, and outdoor activities. Hence, the response variables,
namely environment, outdoor space, and outdoor activities, were regressed on the ex-
planatory variable, demographics. As outdoor space influences outdoor activities, the
dependency relationship of outdoor space on outdoor activities was studied.

4. Results

The findings were sorted into two categories, person and environment, to establish
the individual characteristics and ground the results from combining the two to verify
fit (Figure 1). Many participants identified the importance of the environmental fit of the
outdoor spaces with their personal characteristics. These included the physical condition
of the participant, their mood, as well as their intended behaviours and actions.
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Figure 1. Infographic identifying the two categories and associated themes on how the results
were reported.

4.1. Personal Characteristics

The majority of the participants were female (76.6%). Participants were mostly adults
in the age range of 18–25 years old (33.8%) and 46–55 years old (21.1%). The vast majority
of the participants were either married (33.3%) or single (32.7%) and had completed some
form of tertiary education (48.4%). The large majority were employed full-time (37.6%) or
were students (22.5%). Most participants reported living in urban areas (63.3%), which
primarily relates to the capital city of Wellington and Auckland (84.2% combined). More
than half of the participants (54.5%) reported having a pet, with less than half of the pets
needing to be walked daily (41.8%).

4.1.1. Physical Condition

In terms of their physical condition, participants mostly described it as good (49.7%)
or fair (32.6%) before the coronavirus outbreak. Following the lockdown period, partici-
pants reported that their physical condition either got worse (34.4%) or improved (19.5%).
However, about a third of the participants (33.9%) reported that their physical condition
remained the same. The vast majority (80.5%) reported that they had no long-standing
illness or disability.

4.1.2. Character and Mood

Conventional scientific wisdom recognises six “classic” emotions: anger, disgust, fear,
happiness, sadness, and surprise [56,57]. Respondents were asked to report on their overall
mood during the lockdown (seven weeks of lockdown at the time of the survey). Responses
were split between positive (43%) and negative (57%). The positive respondents reported
being ‘happy’ overall. The respondents reported more negative emotions ranging from
feeling ‘bad’ (23.5%), feeling ‘sad’ (13.9%), to feeling ‘fearful’ (11.05%). These emotions
were compared with pre-lockdown feelings, where most respondents (61.3%) reported
being ‘happy’, while fewer reported feeling ‘bad’ (16.4%), ‘sad’ (7.2%), or ‘fearful’ (6.9%).
Figure 2 reports the frequency of the participants’ mood during the lockdown period based
on the statements provided.
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To establish a sense of the duration for which participants were feeling negative
emotions, they were asked to report the frequency of days that a particular emotion
manifested itself. Responses were then grouped into those who experienced unwellness
for several days and those who did not experience unwellness for this duration. From the
results, 50.2% reported several days of feeling nervous, anxious, and on edge. Further,
43.7% reported that they had not experienced the feeling of not being able to stop or
control worrying, while 39.4% reported that for several days. Moreover, 41.3% reported
several days where they felt little interest or pleasure in doing things and 33.8% did not
share this experience. Finally, 41.3% of the respondents reported several days of feeling
down, depressed, or hopeless, compared with 40.4% who did not report feeling this way.
We classified the emotional states before and after into seven categories and grouped all
respondents’ results as previous and during confinement, which are accounted for under
each category. Then, these data were used for analysis. Compared with pre-confinement
days, the mood variation during confinement shows a strong positive indicator and a
highly significant relationship to environmental factors (Tables 2 and 3). The relationship
between COVID-19 mood and normal mood is formulated and shown in Equation (1).

COVID Mood = −16.47 + 1.23 Normal mood + e. (1)

Table 2. Regression results of character and mood before and during the lockdown period.

Multiple R 0.94749
R Square 0.89773

Adjusted R Square 0.87728
Statistical Error 23.7758
Observations 7
Significance 0.00117

Table 3. Regression coefficient of character and mood before and during the lockdown period.

Coefficient p-Value

Intercept (a) −16.467 0.2598
Normal Mood (X1) 1.22739 0.0011
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4.1.3. Behaviour and Actions

Participants were asked to characterise their behaviour and actions based on the
statements shown in Figure 3. Very similar answers (3.74 out of 5) were identified across
the four statements.
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Figure 3. Graphic reporting on the self-characterisation of behaviour and actions during
the lockdown.

When asked about how creatively individuals look at difficult situations positively,
53% agreed that the statement described them, while 19.7% believed it describes them very
well and 21.1% remained neutral about the statement. When asked about having control
over a situation or reaction regardless of the context, 51.2% agreed that the statement
describes them, while 18.78% remained neutral. Only 15.5% thought that it described
them very well. When asked if difficult situations made them grow positively, 52.1%
reported that it described them and 23.9% felt that it described them very well, while
18.31% remained neutral about this statement. Regarding whether people proactively
found ways to overcome losses, the respondents had more split views. Here, 36.2% thought
that the statement described them, while 15.1% thought that it described them well. Further,
35.2% remained neutral and 12.2% agreed that the statement did not describe them at all.

4.1.4. Outdoor Activities

In terms of frequency, 24.8% went out every day following lockdown, while 34.4%
went out nearly every day and only 23.2% went out 2–3 days per week. In total, 72% were
able to maintain both their essential daily movements and regular exercise in outdoor
spaces. Only 17.7% maintained their essential daily movements, but did not exercise in
outdoor areas.

Compared with pre-lockdown, 77.3% of the respondents had a very active lifestyle and
regularly undertook sports or physical activities outdoors; for example, walking, running,
swimming, fishing, cycling, and other team sports. Most of these activities were practised
in urban settings (32.1%) like urban parks and streets, while others preferred green spaces
(24.2%) like forests and mountains. As most respondents were based in major waterfront
cities, namely Wellington or Auckland, other preferred places related to marine blue spaces
(21.2%) like the seafront, beach, or harbour. In terms of the frequency of sports or physical
activities, most participants reported that, before COVID-19, they maintained regular
activities at least 2–3 days a week (35.5%) or nearly every day (29.1%). Compared with
the lockdown period, most participants agreed that they have the same level of physical
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activity as before (29.9%), but with some space and/or restrictions. Others reported a
higher level of physical activity than before (24.9%). In addition, other respondents said
that their physical activity decreased, and it is now practised indoors (17.1%). Similarly,
other participants corroborated that their physical activity stopped completely (15.2%).

For those that reported a decrease in or absence of physical activity, most participants
said that their mood was negatively affected (49.1%), while the other half reported that it
had no impact (45.4%). Tables 4 and 5 shows the relationship between outdoor activities
and demographics. The r-value of 0.2141 indicates a weak positive relationship between
outdoor activities and demographics, meaning that none of the outdoor activities were
significantly associated with demographic characteristics such as age, gender, marital
status, and employment. From this, we find that variables other than demographics impact
the relationship between mood and outdoor activities. The relationship between outdoor
activities and demographic is formulated and shown in Equation (2).

Demographics = 3.61 − 0.03 X1 − 0.27 X2 − 0.02 X3 + 0.05 X4 − 0.05 X5 + 0.06 + e. (2)

Table 4. Regression results of outdoor activities and demographics during the lockdown period.

Multiple R 0.2141
R Square 0.045839

Adjusted R Square 0.018048
Statistical Error 0.748956
Observations 213
Significance 0.0031

Table 5. Regression coefficient of outdoor activities and demographics during the lockdown period.

Coefficients p-Value

Intercept (a) 3.611858 1.06 × 1019

Q30 Outdoor Area (X1) −0.02516 0.025944
Q31 Sports (X2) −0.26715 0.067592

Q32 Outdoor Sports (X3) −0.0174 0.095787
Q33 AVG (X4) 0.050176 0.024265

Q34 Outdoor Frequency (X5) −0.0457 0.032845
Q35 Outdoor Activities (X6) 0.05893 0.087323

Person characteristics ranged from age 18 upwards with a gender difference of 76.6%
women to 23.4% men. Ethnicity was grouped by 64% NZ European, 9.9% Māori and
Pasifika, 0.8% Asian, and 8.9% other. Marital status was grouped by either 30% singles or
56% couples and 14% other. The physical condition included changes to exercise patterns
and the location (indoors or outdoors) of activity. Education and employment were grouped
by years of education and employed or not. Finally, households were grouped by those
who were pet owners and those who were not.

4.2. Environmental Characteristics

The person’s environment was categorised into four areas: dwelling characteristics,
visual elements, indoor activities, and outdoor spaces.

4.2.1. Dwelling Characteristics

The experience of personal environments during lockdown varied significantly by
individual. Most (77%) participants were at their primary residence during the lockdown,
with only 9.9% of the respondents reporting being in a second home. The average size of
the household dwelling was 157 m2, with the largest at 600 m2 and the smallest at 36 m2.
This equates to 36 m2 to 122 m2 per person for a single dwelling. The average number
of rooms was 4.98, with 12 rooms at the high end (including living room, kitchen, and
2 bathrooms) and only 1 at the lowest. The number of householders per dwelling varied
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from one-person dwellings (18) to ten-person dwellings (2), with an average number of
three people in their household, corresponding with the national average household size.
Finally, 37.5% of the respondents had dependents (minors) with them in their households.

4.2.2. Visual Elements

From their household, most respondents could see other houses or streets (20.3%),
roads (16.5%), parks or trees (11.6%), mountains or hills (16.8%), or forests and woodlands
(9.9%). In total, 60% of respondents thought that having a view from their household,
especially of nature, helped them to better cope with the lockdown.

“Being up high and being able to see a long way is always calming.”

“It helps me gain perspective.”

“Wouldn’t cope very well without nature and mountains and the sky to look at all
day long.”

“Made us feel like we were never ‘stuck at home’.”

The remaining 40% of the participants thought that having a view from their household
had no impact in their mood.

“Makes no difference” or “very little impact.”

“It’s getting boring to look at.”

When participants were asked to choose what they would prefer to see most from their
household, the vast majority mentioned the importance of blue infrastructure: 21.9% for
marine blue spaces (beaches, harbours, sea), 12.5% for rivers, and another 12.5% for lakes.
Some respondents (18.7%) preferred the hills and mountains, while 14.7% particularly
appreciated forests or woodlands. When participants were asked if the desired or preferred
views would help them to have a more positive mood or attitude during the lockdown,
46.3% strongly agreed, while 36.5% only agreed. Less than 12% neither agreed nor disagreed
with that statement.

Tables 6 and 7 shows the regression of visual elements on demographics. The r-value
of 0.270284 shows a weak relationship, which indicates that the effect of scenic views
(a key element of visual elements) were not influenced by demographics. While scenic
views influenced mood positively, the benefits were not affected by age, gender, marital
status, or employment. Everyone benefitted from a scenic view. The relationship between
visual elements and demographic is formulated and shown in Equation (3).

Visual Elements = 3.83 + 0.38 X1 + 0.58 X2 − 0.03 X3 + 0.06 X4 + 0.23 X5 − 0.13 X6 + e. (3)

Table 6. Regression results of environmental characteristics and demographics during the
lockdown period.

Multiple R 0.270284
R Square 0.073053

Adjusted R Square 0.046055
Statistical Error 2.478408
Observations 213
Significance F 0.0327
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Table 7. Regression coefficient of environmental characteristics and demographics during the lock-
down period.

Coefficients p-Value

Intercept (a) 3.825722 0.01611
48.1 Age (X1) 0.381103 0.001989

48.2 Gender (X2) 0.575115 0.125379
48.3 Marital (X3) −0.02594 0.892469

48.4 Ethnicity (X4) 0.058794 0.697767
48.5 Education (X5) 0.233871 0.322882

48.6 Emp. Status (X6) −0.12531 0.155632

4.2.3. Indoor Activities

Respondents were asked if they practiced any sport or physical activity indoors, like
swimming in a pool or going to the gym, before the Coronavirus outbreak. More than half of
the respondents reported regular indoor activity (53.7%). Compared with the pre-lockdown
period, only 40.3% of the respondents maintained indoor physical activities, while the
vast majority (59.7%) stopped it. When asked about the level of indoor physical activity
during the lockdown, 33.8% responded that, instead of having their activities indoors,
they were now doing them outside. Similarly, 21.8% of the participants reported that they
maintained the same level of physical activity indoors as before lockdown. A further 23.6%
of the participants said that their indoor physical activity had stopped completely. With
that, 31.1% reported that having no physical activity indoors had negatively affected their
mood, while the vast majority said they had not noticed any mood changes (60.5%). A
weak relationship (r = 0.26) was found between demographic and indoor activities, which
is insignificant to the indoor parameters (Tables 8 and 9). The relationship between indoor
activities and demographic is formulated and shown in Equation (4).

Demographic = 3.49 − 0.19 X1 + 0.19 X2 − 0.07 X3 (4)

Table 8. Regression results of indoor activities and demographics during the lockdown period.

Multiple R 0.264827
R Square 0.159979

Adjusted R Square 0.001873
Statistical Error 0.7551
Observations 213
Significance F 0.036848

Table 9. Regression coefficient of indoor activities and demographics during the lockdown period.

Coefficients p-Value

Intercept (a) 3.494238 0.237 × 107

37. Activity I (X1) −0.18517 0.120253
38. Activity II (X2) 0.191266 0.239788
39. Activity III (X3) −0.06576 0.247117

4.2.4. Outdoor Spaces

Respondents were asked if physical access to outdoor spaces was available from their
residence, and an overwhelming 96% responded yes. When asked what type of outdoor
spaces were physically accessible during the lockdown, 20.5% mentioned private gardens,
15.5% said a private patio or deck, and 11.3% mentioned private land area connection. A
total of 15.9% of the respondents had access to a public park, while 10.8% had nearby forest
or woodland access. The average time spent in such places was 83 min each day, with the
highest being 360 min (6 h).
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Participants were asked to compare the time spent outside during the lockdown with
the time they used to spend before the lockdown. Here, 27% stated that they spent the
same amount of time before and during the lockdown, while 17% said they spent less
time outside. Surprisingly, 26% said they actually spent more time outdoors during the
lockdown than before.

The vast majority of participants (95%) reported that having access to these spaces
helped them cope with the lockdown and positively contributed to their mood.

“The access to the nearby park, in particular, has helped me find inspiration, calm, fun
and release.”

“It helps for relaxation and soothes anxiety.”

“Helps me release excess energy. Feel more relaxed.”

“It makes me less anxious, but there is more noise happening outside on the street as more
people are walking their dogs and themselves.”

When asked what sort of activities respondents might prefer when the lockdown was
over, nearly half (43.2%) answered visiting the coastal areas (beach, sea, and so on), while
more modestly, some mentioned urban areas (13.6%), mountains (8.6%), or forests (7.3%).
The most missed activities during the lockdown were visiting friends or family, shopping,
eating out, picnics, dancing, community events, hiking, swimming, and going to the gym,
to name a few.

Tables 10 and 11 show the relationship of outdoor space and outdoor activities. The
r-value of 0.242609 indicates a weak positive relationship. Outdoor space was important,
particularly the land area surrounding the house connecting to the outdoor environment.
This suggests that areas surrounding the house need to be considered in the design as
they may influence the occupants. The relationship between outdoor spaces and outdoor
activities is formulated and shown in Equation (5).

Outdoor Activities = 1.84 + 0.57 X1 + 0.03 X2 − 0.03 X3 + 0.02 X4 + 0.05 X5 − 0.07 X6 + e. (5)

Table 10. Regression results of outdoor spaces and outdoor activities during the lockdown period.

Multiple R 0.242609
R Square 0.058859

Adjusted R Square 0.031447
Statistical Error 0.743829
Observations 213
Significance F 0.0417

Table 11. Regression coefficient of outdoor spaces and outdoor activities during the lockdown period.

Coefficients p-Value

Intercept (a) 1.843787 0.005332
23. Outdoor Space I (X1) 0.565645 0.134988
24. Outdoor Space II (X2) 0.031457 0.024774
25. Outdoor Time III (X3) −0.02798 0.037319
26. Outdoor Space IV (X4) 0.021547 0.047002

27. Scale V (X5) 0.051337 0.076844
28 Scale VI (X6) −0.07117 0.127655

The study found overwhelmingly how important outdoor space was for participants.
The main reasons to go out were to buy food (24.1%), to exercise or undertake physical
activity (23%), or to get fresh air and enjoy the sunshine (24.1%); however, there was little
variation by demographics.
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5. Discussion

This research supports other findings regarding the connection with nature and its
importance to physical, social, and emotional wellbeing. Open spaces provided residents
with places of refuge and safe outdoor activities that permitted users to maintain their
health and wellbeing [13,26,33,37]. However, it also found some significant changes to the
relationship with nature during a pandemic lockdown or period of confinement. These
findings have implications for situations other than a pandemic, namely any circumstance
where opportunities for outdoor connections are limited.

Theories of quality of life (QoL) and person–environment fit (PE fit) led to the investi-
gation of a number of potentially influential personal characteristics. For this reason, the
research commenced with an analysis of the person’s factors, both demographic and mood.
It found that the environment was equally critical across all demographic characteristics,
both in terms of affecting physical condition, individual character and mood, people’s
behaviour, and actions, as well as their interaction with outdoor activities. Participant
behaviours changed during the lockdown, with some having less connection with the
outdoors, but others taking advantage of the opportunity for increased outdoor activity.
Their personhood stayed the same, but their access to the outdoor environment changed.
This was supported by the regression analysis, which found a weak relationship between
personal characteristics and character and mood. Variables other than demographics impact
on the relationship between mood and outdoor activities.

Equally, this was mirrored in concurrent studies [35,39,40], where outdoor activities
were intensified in spaces where social distancing could be maintained or where a surge in
users was noticed in outdoor areas. However, when comparing character and mood before
COVID-19 and after COVID-19, it became apparent that everyone or all demographics
felt stressed by COVID-19, which significantly changed mood. The intensity of the feeling
was determined by the length of time of negative feelings and the impact on how the
individual felt.

According to PE fit theory, the change is in the relationship between the individual
and the environment, which should evidence itself in feelings (affect). Our study supported
this prediction and what we found surprising was that the impact was very similar across
all demographics—old/young, married/unmarried, employed or unemployed, regardless
of ethnicity or education.

The weak relationship between personal and environmental characteristics can be
partly explained by the New Zealand culture, which emphasises outdoor connection. How-
ever, while the relationship between outdoor characteristics and mood was not particularly
strong, the relationship between personal activities and mood was considered significant.
This result finds similarities with the work of environmental psychologist James Gibson
and his theories of affordance [58]. The specific characteristics of the environment during
the pandemic were far less important than the opportunities for outdoor activity that they
afforded. For instance, other studies mentioned that most first-time users reported that
having access to outdoor spaces during COVID-19 was very important [14,38,51].

This research found that the environment significantly affected people’s wellbeing.
It also supported research that finds that not all environments are equally beneficial.
Specific environments improved mood more than others. However, the most important
finding of this research was that the affordance of outdoor space in terms of permitting
physical activity was the most significant indicator. The environment alone did not show a
substantial relationship with mood. In fact, many were afraid of going outside because of
the possibility of infection. In many ways, the fear of contracting COVID-19 outweighed
the importance of being outdoors, despite the fact that outdoor environments are less
contagious than those inside.

While the specific characteristics of the outdoor environment were insignificant, the
relationship between environment and physical activity did impact mood positively. This
is in keeping with affordance theories, where it is what the environment allows to occur
rather than the environment itself. This also aligns with the nature of most New Zealanders
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who enjoy exercise in the outdoors and, in particular, organised sports. The loss of access to
outdoor exercise made this a particularly difficult burden. The transactional nature of the
outdoors was also apparent when people feeling less happy undertook activities outdoors,
which significantly improved their mood.

With respect to our method, the survey contained 50 questions with a number of
options and sub-questions for some of these. At the time of formulation, we had no way
of knowing how long the lockdown or the pandemic would continue and there were few
precedents from which to model. The sense of urgency and the fear of missing something
important resulted in an overly long questionnaire seeking the widest possible range
of experiences as well as the variability and characteristics of both indoor and outdoor
environments as they related to the emotional responses of the respondents. As a result,
we captured a significant amount of data that took an exceptionally long time to clean, sort,
analyse, and make sense of. While we were able to draw some meaningful conclusions
from our survey, our questionnaire was not an efficient instrument.

The implications of our findings for the planning and design of our cities and envi-
ronments have led to new ideas, uses, and practices for all spaces. To mitigate fears of
infection from others, spaces dedicated to individualised recreation now consider wider
trails and paths to cope with social distancing. A detailed assessment of where individuals
can exercise in outdoor areas has become far more critical, flexible green infrastructure that
can absorb the influx of people at different densities and uses has become essential, and
new opportunities for informal greenspaces and vacant land should be investigated with
a view to how they might accommodate the physical activity. These are just some of the
examples to be considered [21,22]. Most fundamentally, to improve mood, people have to
be able to move their bodies in a landscape/green outdoor environment to maintain health
and wellbeing. Landscapes are evaluated on what they can offer the individual rather than
their overall attractiveness. Scenic places that could not accommodate social distancing
were not appreciated.

6. Conclusions

The personal confinement imposed by the response to COVID-19 caused a profound
change to people’s habits and routines around the world, emphasising the importance of
green areas and outdoor spaces and drawing to our attention their inadequacy for physical
exercise, their limitations for mental relief, and their limited numbers. As people feared for
their health, they avoided others, limited outdoor activities, and reduced physical exercise.

Combining quantitative and qualitative methods of investigation and analysis, this
study found a minimal impact of demographic variation on the environmental appreciation.
Everyone found confinement stressful, with some variation in intensity and duration, but
not to the effect of influencing the environmental qualities appreciated. The research
supported findings regarding the importance of the outdoors, but most significantly, it
found that the outdoor environment was critical for what it afforded the individual rather
than its specific characteristics. This is consistent with affordance theories of environmental
psychology and theories of person–environment fit and quality of life. The implications of
social distancing have significance for the design of urban spaces and the importance of
preserving and developing urban green infrastructure, where there are currently insufficient
outdoor spaces suited to physical activity. Parks, community gardens, and other natural
areas are essential to urban dwellers’ mental, physical, and social wellbeing, especially if
directives to physically distance from one another become long-standing or recurrent.

The COVID-19 lockdown has precipitated widespread re-engagement with outdoor
recreation and is perhaps evidence of a structural shift in what is needed for quality of
life in our cities—our most exposed vulnerable environments. The findings show the
importance of outdoor environments in supporting health and wellbeing through active
engagement with private and public recreational and natural environments to benefit from
the therapeutic effects of nature. Participation in outdoor activities through policy and
infrastructure development, particularly activities that provide opportunities for exposure
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to nature, physical activity, and social interaction, can be a key step in promoting health and
resiliency and mental wellbeing post-COVID-19. This research has implications not only
for confinement resulting from the pandemic, but also for confinement in general. Those
confined because of mental health conditions, physical conditions, or incarceration would
all benefit from what has been learned during COVID-19. In addition, future research
could explore intersectionality and health inequalities, indoor greening, and the therapeutic
impacts of indoor nature exposure.
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