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A B S T R A C T   

Since early 2020, Coronavirus Disease 2019 (COVID-19) has spread rapidly, quickly becoming a global 
pandemic. To counter the COVID-19 outbreak, national governments have issued different measures and re
strictions, forcing citizens to adapt to a whole new lifestyle. These restrictions have impacted on the use of green 
spaces by citizens owing to many factors: more available free time, increased flexibility in the work environment, 
and a need to relax in Nature to relieve anxiety and stress. Urban green spaces provide many benefits for the 
physical and psychological well-being of citizens (e.g., habitat conservation, pollution control, recreational and 
leisure opportunities). To understand if citizens’ habits have changed due to the COVID-19 restrictions, this study 
provides insights from a web-based survey monitoring the use of such spaces before and during the COVID-19 
lockdowns in Italy. A web-based questionnaire was conducted via “Facebook Messenger” and “WhatsApp” at 
the end of the second wave of COVID-19 (May–June 2021). Data collection having been concluded, 1075 
completed questionnaires were collected and processed. The results show that while many reduced their weekly 
frequentation of green areas (− 16.5%), the number of people frequenting green areas near their home every day 
increased (+7.7%). Two main groups of people were identified: the first, those who intensified their visits to 
green areas being those who desired to spend time in contact with Nature; the second, those who were reluctant 
to visit green areas for fear of being infected. The results also show most of the respondents felt urban green areas 
were either very important (82.1%) or important (14.4%). Overall, the results reveal that COVID-19 induced a 
positive perception of the benefits provided by urban green areas, with a consequent greater use of them, which 
seems destined to last even once the public health emergency has passed.   

1. Introduction 

This last century has seen the majority of the world’s population 
becoming more urbanised as a result, inter alia, of socio-economic 
drivers such as industrialisation, globalisation, and education (Hender
son, 2003; Hofmann and Wan, 2013). In the 1950s, fewer than 30% of 
the world’s population lived in cities, while in the 2000s this rose to 47% 
(Sanesi and Chiarello, 2006), and is expected to grow to 70% by the year 
2030 (Demuzere et al., 2014). In the European Union (EU) countries, in 
2015, approximately 75% of the population was concentrated in urban 
areas and made up as follows: approximately 40% in big cities (more 
than 50,000 residents with a density of at least 1500 inhabitants per 

km2), with the remaining 35% in towns and suburbs (5000 residents in a 
cluster with a density of at least 300 inhabitants per km2) (Lavalle et al., 
2017). 

In this context, prioritising the role that Nature plays can improve the 
quality of life in urban centres, making public urban green spaces (UGSs) 
of paramount importance for the sustainability of cities (Andersson 
et al., 2015). UGSs can be defined as any vegetated space found in an 
urban environment including parks, gardens, recreational areas, open 
spaces, residential gardens, or tree-lined streets (Kabisch and Haase, 
2013; Geneletti et al., 2016), which can be different in dimension, 
vegetation cover, facility, or in other aspects (Wolch et al., 2014; 
Mouratidis, 2019). UGSs allow free public access, and represent pockets 
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of Nature for all residents (De la Barrera et al., 2016). 
UGSs help in preserving and increasing biodiversity within urban 

ecosystems by means of habitats and species, as well as providing social 
benefits (Tzoulas et al., 2007; Cantiani et al., 2018). The role of UGSs for 
the physical–, psychological–, and social well-being of citizens is widely 
recognised by the scientific community (Andrada et al., 2015; Barton 
and Pretty, 2010; Turaga et al., 2020). In recent years, the importance of 
UGSs for human health and well-being has also been recognised by 
policy makers. Firstly, the European Commission (EC, 2013) has high
lighted the importance of integrating the roles of UGSs in ecosystem 
services provision and green infrastructures support. In this way, the 
traditional concept of isolated UGSs has been transformed into a 
comprehensive vision of green infrastructure (Ugolini et al., 2020). 
Furthermore, the role of UGSs was embodied in Goal 11, Target 11.7 of 
the United Nations Sustainable Development Goals (UN SDGs) as fol
lows: “By 2030, provide universal access to safe, inclusive and acces
sible, green and public spaces, in particular for women and children, 
older persons and persons with disabilities.” The green spaces located in 
urban and peri-urban areas are resources capable of providing clean air, 
shade, protection for urban wildlife, leisure facilities, and recreational 
and sports opportunities (Van Herzele et al., 2005; Larabi et al., 2021). 
The use and frequentation of UGSs by people depends on several factors, 
including population density, physical accessibility, quality (presence 
and condition of vegetation and facilities), perceived safety, and size 
(Kessel et al., 2009; Gidlow et al., 2012; Steinfort et al., 2020). These 
factors apart, UGSs represent a good and a resource for cities and their 
citizens not only from an aesthetic point of view, but also in a holistic 
and fully functional sense. This implies that UGSs must be used and 
maintained using an integrated approach, combining their management 
with citizens’ preferences and demands (Ryan, 2011). 

In early December 2019, a severe acute respiratory syndrome coro
navirus 2 (SARS-CoV-2) affecting primarily the human respiratory sys
tem caused the Coronavirus Disease 2019 (COVID-19),1 first identified 
in Wuhan, Hubei province, China. Since early 2020, this viral infection 
has spread rapidly, quickly becoming a global pandemic involving all 
countries in the world (Chen et al., 2020; Lu et al., 2020). To date, after 
four pandemic waves, the virus is still circulating with new variants, 
such that a situation of crisis and emergency persists in many countries 
worldwide (Aleta et al., 2020; Kupferschmidt and Wadman, 2021). 

To counter the spread of this viral infectious disease, national gov
ernments across the globe have issued different kinds of measures and 
restrictions. As emphasised by Uchiyama and Kohsaka (2020), during 
each of the pandemic waves national governments have required citi
zens to adopt a “new normal” lifestyle, promulgating a set of restrictive 
measures aimed at containing the spread of the disease. Measures were 
based on the prohibition of mass gatherings, social distancing in public 
spaces, the use of protective face masks outdoors and indoors, mobility 
restrictions forcing citizens to stay at home, working from home to avoid 
crowds in traffic and workplaces, and the shutting down of main eco
nomic and industrial activities except essential businesses (Atalan, 2020; 
Kawohl and Nordt, 2020; Khanna et al., 2020; Wilder-Smith and 
Freedman, 2020). 

The measures adopted during the numerous national lockdowns vary 
in severity from country to country. As highlighted by some authors, 
many people share the perception that the number of citizens walking or 
cycling in UGSs has increased (e.g., Derks et al., 2020; Freeman and 
Eykelbosh, 2020; Kleinschroth and Kowarik, 2020; Grima et al., 2020; 
Parnell et al., 2020; Venter et al., 2020), while a few other studies have 
shown the number of citizens who have increased– and those who have 
decreased their use of UGSs during the pandemic is more or less equal 
(Lopez et al., 2021). Other studies highlighted not only an increase in the 
use of UGSs, but also their discovery by citizens, many for the very first 
time (Berdejo-Espinola et al., 2021). This change in the use of UGSs can 

be attributed to many factors, such as more free time at people’s 
disposal, more flexibility in the work environment, increased pressure at 
home, and a need to relax in nature to relieve anxiety and stress (Derks 
et al., 2020; Rice et al., 2020; Weinbrenner et al., 2021). 

Italy was one of the Western countries more severely affected by 
COVID-19, with the pandemic lasting from February 2020 to February 
2021. The first wave, from approximately end February to end July 2020 
(159 days), was particularly acute, and, as confirmed cases once again 
began to increase, was followed by the second wave, lasting from 
beginning August 2020 to end February 2021 (206 days) (Coccia, 2021). 
During the first wave, initial lockdown and quarantine measures were 
extended by approximately 50 days, while during the second wave the 
Italian government colour-coded the country’s regions according to 
their risk factor (white, yellow, orange, and red), backed by weekly 
assessments by the Italian Ministry of Health with the support of 
Regional Prevention Departments (Ministero della Salute, 2021). 

In Italy, as in other countries, the restrictive measures caused psy
chological stress, exerting a strong, unavoidable impact on the daily 
activities and habits of its people (Davico et al., 2021); from an increase 
in digital solutions to fulfil different needs, to changes in food choices, 
hobbies and entertainment, to outdoor activities and the frequentation 
of public green spaces by people (Bin et al., 2021; Bracale and Vaccaro, 
2020; De Girolamo et al., 2020). During both lockdowns in Italy, as the 
pandemic evolved, so, too, did the situation regarding outdoor activities: 
in early March 2020, sports activities and walking or cycling in UGSs 
were allowed, alone or in the company of family members. By the end of 
March, the rapid increase in COVID-19-positive cases led the govern
ment to forbid walking farther than 200 m from the home, and leaving 
one’s home altogether was permissible only for urgent reasons (Barari 
et al., 2020; Gualano et al., 2020; Ugolini et al., 2020). Similar re
strictions were imposed in 2021 in the red regions, where in 
COVID-19-positive cases and virus circulation were high. In regions at 
low– and medium risk level, sports activities were permitted in appro
priately equipped areas and UGSs, provided they complied with the 
rules governing social distancing and public gatherings. 

During the first lockdown in 2020 and in the red regions in 2021, 
public green areas inside Italian cities were closed due to the restrictive 
measures imposed by social distancing, forcing people to stay at home. 
As revealed by Ugolini et al. (2020, 2021), these restrictions meant a 
drastically reduced frequentation of UGSs by people. Those who visited 
UGSs for non-essential activities such as observing nature, and those 
who saw UGSs as representing a possible contagion risk because of the 
opportunity for social gatherings, maintained this behaviour even once 
lockdown had ended. On the other hand, also in Italy, during this period 
of social distancing and forced isolation, people became aware of the 
importance of having green spaces, and an increase in interest in UGSs 
was observed (Ugolini et al., 2020; Larcher et al., 2021). COVID-19 
containment has also changed how the population perceives UGSs; 
they acknowledge the psychological benefits these spaces offer, and see 
them as ideal places to allow exercise and relaxation, and to provide 
consolation and respite (Larcher et al., 2021; Ugolini et al., 2020). In 
effect, once pre-lockdown activities had been reinstated, UGSs became 
crucial places to satisfy people’s needs for recreation, sports activities, 
and relaxation, and an antidote to psychological stress. 

Using these considerations as a starting point, the present study 
provides insights from a web-based survey monitoring the use of UGSs 
before and during the two COVID-19 lockdowns in Italy. This study 
seeks to contribute to enriching research aimed at understanding if and 
how citizens’ use and habits have changed due to the COVID-19 re
strictions, and to generate preliminary implications for management and 
policy of the sector. Our research hypotheses are that the COVID-19 
pandemic has increased the perceived importance of UGSs by citizens, 
and that it is the young (under 21 years of age) and the elderly (over 61 
years of age) who have most changed their UGS frequentation habits. 

1 Where appropriate, hereinafter referred to as “the pandemic”. 
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2. Materials and methods 

A web-based survey was designed and implemented with the aim of 
understanding the impacts of the COVID-19 pandemic restrictions on 
the use and frequentation of UGSs. The questionnaire was conducted at 
the end of the second wave of COVID-19 in Italy, when all the country’s 
regions were again colour-coded white, correlating to the lowest level of 
risk (from May to June 2021). This period was chosen so that the 
memory of their habits during the restrictions would still be vivid in 
people’s minds; in the meanwhile, however, as a period of time had 
since elapsed, the respondents were no longer affected by the strong 
emotions experienced during the COVID-19 pandemic waves. 

The first version of the questionnaire was developed by the research 
team in April–May 2021, starting from a first draft compiled by a group 
of students from the University of Trento, within a laboratory study 
conducted as part of an Ecology course, and then pre-tested on a small 
sample of Master’s students from the same university in order to verify 
its accuracy, and identify any comprehension problems in the formu
lation of its questions. 

The final version of the questionnaire (Annex 1) was first posted only 
in Italian by the authors via their contacts in “Facebook Messenger” and 
“WhatsApp,” and then disseminated through the many institutional and 
non-institutional social networks. The post included a quick overview of 
the purpose and context, some notes to explain the questionnaire, and 
the link to the online questionnaire (Google Form). To further recruit 
respondents, a snowball approach was adopted following the procedure 
used by Yao et al. (2019): starting from a list of contacts located in 
different regions of the country, respondents were asked to spread the 
link to their friends and on other online social networks. 

The survey was completely anonymous and consisted of 14 closed- 
ended questions and one open-ended question investigating the use of 
UGSs before and during the COVID-19 pandemic, the perception of 
UGSs, and the main socio-demographic characteristics of respondents. 

The first two questions investigated the means (Q1) and time (Q2) 
needed to reach the nearest UGS from the respondent’s home. As regards 
the means, four options were provided (on foot, by bike, by car, and by 
public transport), with a possibility of indicating “other”, while 
regarding the time, the following categories were provided (less than 15 
min, between 15 and 30 min, between 30 min and 1 h, more than 1 h.). 

In the six questions that followed, respondents were asked to 
describe their use of UGSs before the COVID-19 pandemic, and during 
the two lockdowns, to wit:  

1) How often did you use UGSs before (Q3) and during (Q4) the COVID- 
19 pandemic? (choosing one of five options: almost every day; 
weekly; monthly; less than once a month; less than once a year);  

2) What types of UGSs did you frequent before (Q5) and during (Q6) the 
COVID-19 pandemic? (distinguishing between five green areas and 
with a possibility of indicating “other”: agricultural lands; forests; 
urban parks; riverbanks; lakeshores);  

3) What kind of activity did you generally carry out in UGSs before (Q7) 
and during (Q8) the COVID-19 pandemic? (distinguishing between 
six options and with a possibility of indicating “other”: routine lei
sure; companionship; sport/physical activity; activities with pets; 
contact with nature; therapeutic purpose). 

After investigating the use of UGSs, three questions focused on 
different perceptions concerning the use and importance of UGSs for 
respondents. Q9 investigated the perceived importance of the presence 
of UGSs in urban centres. Respondents are asked to assign a score on a 5- 
point Likert scale format (from 1 =less important to 5 =very important). 
Q10 investigated respondents’ perception as to whether during the 
COVID-19 pandemic frequentation of UGSs: increased; decreased; 
remained unchanged. Q11 analysed respondents’ perception of how 
much compliance with anti-COVID-19 regulations (e.g., use of protec
tive face masks, social distancing) had influenced people’s use of UGSs. 

Respondents answered using a 5-point Likert scale format (from 1 =very 
negative influence to 5 =very positive influence). 

The last four questions (Q12, Q13, Q14, and Q15) focused on the 
socio-demographic characteristics of respondents, such as: gender (male 
and female); age (18–20; 21–40; 41–60; 61–80; over 80); level of edu
cation (elementary/technical school qualification; high school qualifi
cation; university/post-university degree), and city/town of residence 
(open-ended question). 

Data collected from the questionnaire were processed to produce the 
main descriptive statistics. The Chi-square (χ2) test (α = 0.01) was 
performed to highlight the differences, taking into consideration re
spondents’ socio-demographic characteristics (gender, age, and level of 
education). 

3. Results 

3.1. Socio-demographic characteristics of respondents 

At the end of the data collection phase, 1075 completed question
naires were collected and processed, while fewer than 5% of those who 
had started filling out the questionnaire abandoned it before finishing. 
All the respondents are Italian citizens who resided in Italy during the 
COVID-19 lockdowns. The results by socio-demographic characteristics 
showed 57.6% of the sample to be female, the remaining 42.4% male. 
This result is similar to the distribution ratio of the Italian population: 
51.3% females to 48.7% males (ISTAT, 2021). 

Regarding sample distribution by age, the majority of respondents 
are between 21 and 40 years of age (39.4%), followed by those between 
the ages of 41 and 60 (36.6%), and those between the ages of 18 and 20 
(11.9%). In our sample, younger respondents are overrepresented, while 
older respondents are underrepresented compared with the Italian 
population, as shown in Fig. 1. 

Regarding level of education, the results show the majority of re
spondents have a university or post-university (PhD) degree, followed 
by those with a high school qualification, and those with an elementary 
or technical school qualification, as shown in Fig. 2. 

Regarding the city/town of residence, the results show our sample 
respondents reside mainly in urban centres of over 5000 inhabitants 
(88.1%), while the remaining 11.9% live in towns and suburbs with 
fewer than 5000 inhabitants. Concerning sample distribution by region, 
the results show the majority lives in the regions of Central and Southern 
Italy (54.7%), particularly Tuscany and Abruzzo. The remaining 45.3% 
lives in the regions of Northern Italy, particularly Veneto, Trentino-Alto 
Adige, and Lombardy. 

3.2. Use of UGSs before and during the COVID-19 pandemic 

The results of the present survey show the majority of respondents 
are only 15 min away from their nearest UGSs (74.7%), 21.1% are be
tween 15 and 30 min from theirs, while 2.9% are between 30 min and 
one hour–, and 1.3% are more than one hour away from their nearest 
UGSs. Considering the means of transport normally used, the results 
highlight that 74.7% of respondents reach their UGSs on foot, 10.1% by 
bike, 10.0% by car, and the remaining 2.0% by other means of transport 
(e.g., motorbike or public transport). 

It is interesting to note respondents who indicated it took them more 
than one hour to reach their nearest UGSs are people who live in 
metropolitan cities and use as their means of transport: car (64.2%), bike 
(28.6%), and public transport (7.2%). Conversely, respondents who are 
less than 15 min away from their nearest UGSs go on foot (83.4%) or by 
bike (8.5%). 

Observing the data by gender (Table 1), the results show females go 
more frequently on foot than males (82.2% vs. 71.9%), while the latter 
more frequently use bikes (13.7% vs. 7.5%) or cars (13.3% vs. 7.5%) 
than females. The results also show there is an important correlation 
between age and means of transport: older people prefer to get to their 
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UGSs by car compared with young people (15.2% of respondents be
tween the ages of 61% and 80%, and 20.0% who are over 80), while 
young people prefer going by bike compared with people of other age 
categories (13.3% of respondents between 18 and 20). The results by 
level of education show respondents with an elementary/technical 
school qualification use bikes and public transport more than the other 
two categories, while walking is preferred by respondents with a high 
school qualification (79.4%) and those with a university/post university 
degree (77.4%). 

As regards geographical residence, the results show respondents 
living in towns with fewer than 5000 inhabitants reach their nearest 
UGS faster (84.1% in less than 15 min and 13.5% between 15 and 
30 min) and on foot (91.3%) compared with respondents living in cities 
with 5000 inhabitants or more. Of the latter, 11.2% need a bike and 

10.5% a car to reach their nearest UGS. 
The Chi-square (χ2) test shows statistically significant differences 

between males and females (p < 0.0001, α = 0.01) regarding the means 
of transport used to reach the UGSs, while it shows no statistically sig
nificant differences for the other two socio-demographic characteristics 
of the respondents (age and level of education). 

The results of this study show the COVID-19 pandemic greatly 
affected the use of UGSs by citizens. Prior to the pandemic, respondents 
mostly used UGSs weekly (47.3%), followed by those who did so almost 
daily (31.5%), and those who did so monthly (13.3%). The restrictive 
measures launched by the Italian government to contain the pandemic 
gave rise to two trends (Fig. 3): on the one hand, the number of people 
who frequented UGSs near their home every day increased (34.0%, with 
an increase of +7.7% compared with the pre-COVID-19 period); on the 

Fig. 1. Comparison between the distribution of the sample by age and Italian population (ISTAT, 2021).  

Fig. 2. Comparison between the distribution of the sample by level of education and Italian population (ISTAT, 2021).  
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other, many people reduced their frequentation of UGSs (− 16.5% 
weekly– and − 10.5% monthly visits). During the pandemic period, the 
number of people who attended UGSs less than once a month rose to 
11.7% (+72.6% compared with the pre-COVID-19 period), and those 
who did so less than once a year to 2.9% (+181.8% compared with the 
pre-COVID-19 period). 

Observing the data by socio-demographic characteristics (Table 2), 
the results show the same trend for male and female: 51.8% of males and 
44.1% of females used UGSs weekly prior to the COVID-19 pandemic, 
while 43.8% and 36.4%, respectively, used UGSs weekly during the 
COVID-19 pandemic, a decrease in frequentation of − 15.4% in males 
and − 17.5% in females during the COVID-19 pandemic. However, the 
Chi-square (χ2) test shows statistically significant differences before and 
during the COVID-19 pandemic in the use of UGSs for females 
(p < 0.0001, α = 0.01), but not for males (p < 0.047, α = 0.01). 

With regard to age, the results reveal that during the COVID-19 

pandemic young people between the ages of 18 and 20 were the ones 
who increased their daily visits the most (from 24.2% to 29.7% almost 
daily), while the daily frequentation habits of those over 61 remained 
unchanged. It is interesting to highlight two types of behaviours in 
people between the ages of 21 and 60: a first group (between the ages of 
41 and 60) increased their daily use of UGSs at the expense of those 
doing so weekly, while a second group (between the ages of 21 and 40) 
decreased their weekly use by increasing their sporadic use (less than 
once a month/year). This result is confirmed by the Chi-square (χ2) test 
that shows statistically significant differences before and during the 
COVID-19 pandemic in the use of UGSs, but only for one age category: 
those between 41 and 60 years old (p = 0.005, α = 0.01). 

With regard to the level of education of respondents, the results point 
out people with an elementary/technical school qualification – more so 
than those from the other two groups – increased their daily use of UGSs 
during the pandemic (from 32.8% before– to 39.2% during the COVID- 

Table 1 
Time and means of transport (%) to reach UGSs by socio-demographic characteristics of respondents.  

Socio-demographic characteristics Time Means 

< 15 min 15–30 min 30 min- 
1 h 

> 1 h On 
foot 

By 
bike 

By 
car 

By public 
transport 

Other 
means 

Gender 
Male (n = 452)  77.2  17.7  2.9  1.8  71.9  13.7  13.3  0.2 0.9 
Female (n = 614)  72.6  23.6  2.9  1.0  82.2  7.5  7.5  1.8 1.0 
Age 
18–20 years old (n = 128)  67.2  29.7  0.8  2.3  72.7  13.3  11.7  2.3 0.0 
21–40 years old (n = 424)  75.5  19.8  4.0  0.7  78.3  9.7  10.1  1.4 0.5 
41–60 years old (n = 393)  78.4  18.6  1.8  1.3  78.4  12.2  7.4  0.8 1.3 
61–80 years old (n = 125)  70.4  23.2  4.0  2.4  80.8  2.4  15.2  0.0 1.6 
More than 80 years old (n = 5)  20.0  60.0  20.0  0.0  60.0  0.0  20.0  0.0 20.0 
Level of education 
Elementary/technical school degree (n = 125)  66.4  28.8  2.4  2.4  74.4  12.8  9.6  3.2 0.0 
High school degree (n = 405)  74.6  21.2  3.0  1.2  79.5  9.1  9.4  0.7 1.2 
University and post-university degree (n = 545)  76.7  19.3  2.9  1.1  77.4  10.3  10.5  0.9 0.9 
Geographical residence 
Cities with 5000 inhabitants or more (n = 127)  73.6  22.0  3.0  1.4  76.5  11.2  10.5  1.0 0.8 
Towns and suburbs with fewer than 5000 inhabitants 

(n = 939)  
84.1  13.5  2.4  0.0  91.3  2.4  5.6  0.8 –  

Fig. 3. Changes in the use of UGSs by citizens during the COVID-19 pandemic for all respondents (n = 1075).  
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19 pandemic) at the expense of weekly users (from 44.0% before– to 
31.2% during the COVID-19 pandemic). However, the Chi-square (χ2) 
test shows no statistically significant differences before and during the 
COVID-19 pandemic in the use of UGSs for any of the three groups of 
respondents with different levels of education. 

In addition, it is interesting to point out that the geographical resi
dence of respondents had a significant influence on their frequentation 
of UGSs. Those living in towns with fewer than 5000 inhabitants were 
more likely to frequent UGSs compared with those living in cities with 
more than 5000 inhabitants. During the COVID-19 pandemic, however, 
the residents of the small towns reduced their almost daily frequentation 
(− 18.0%), whereas it was the residents of the big cities who most 
increased theirs (+14.0%). 

With regard to the preferred UGSs frequented (Fig. 4), the results 
show prior to the COVID-19 pandemic the three preferred UGSs were: 
urban parks (28.1%), followed by agricultural lands (27.8%), and forests 
(20.9%). Riverbanks and lakeshores were preferred, respectively, by 
15.9% and 7.3% of the respondents. During the pandemic, use of forests 
increased (+0.9%), while use of other UGSs decreased: agricultural 

lands (− 5.7%), urban parks (− 2.4%), riverbanks (− 5.4%), and lake
shores (− 14.6%). It is interesting to underline that the UGSs generally 
most densely populated – e.g., lakeshores – are those that were the least 
frequented during the COVID-19 pandemic. 

The three UGSs preferred by males were, in descending order, agri
cultural lands, urban parks, and forests; by females, urban parks, agri
cultural lands, and forests. During the COVID-19 pandemic, females 
increased their use of forests (+3.6%), while decreasing their use of 
urban parks (− 6.2%) and lakeshores (–18.9%). Conversely, males 
increased their use of urban parks (+3.3%), while decreasing that of all 
other UGSs: agricultural lands (− 7.1%), forests (− 1.9%), riverbanks 
(− 9.0%) and lakeshores (− 7.1%) However, the Chi-square (χ2) test 
shows no statistically significant differences in the preferred UGSs fre
quented before and during COVID-19 pandemic neither by males nor 
females. 

Regarding the age of respondents, the results point out that during 
the pandemic young people between the ages of 18 and 20 decreased 
their use of urban parks (− 8.8%) and river banks (− 10.2%), but 
increased that of forests (+4.3%). Conversely, those over the age of 60 

Table 2 
Use of UGSs (%) before and during the COVID-19 pandemic by socio-demographic characteristics.   

Nearly every day Weekly Monthly Less than once a month Less than once a year  

Before During Before During Before During Before During Before During 

Gender 
Male (n = 452)  28.1  31.9  51.8  43.8  11.7  12.2  6.6  7.7  1.8  4.4 
Female (n = 614)  34.0  35.5  44.1  36.4  14.4  11.7  6.9  14.6  0.5  1.8 
Age 
18–20 years old (n = 128)  24.2  29.7  45.3  32.0  21.1  16.4  7.0  17.2  2.3  4.7 
21–40 years old (n = 424)  31.6  31.8  45.5  42.5  16.7  14.4  5.7  9.2  0.5  2.1 
41–60 years old (n = 393)  31.6  36.1  50.6  39.4  10.2  9.9  6.4  12.2  1.3  2.3 
61–80 years old (n = 125)  39.2  39.2  45.6  37.6  2.4  5.6  12.0  12.8  0.8  4.8 
More than 80 years old (n = 5)  20.0  20.0  40.0  40.0  40.0  0.0  0.0  20.0  0.0  20.0 
Education 
Elementary/technical degree (n = 125)  32.8  39.2  44.0  31.2  16.0  11.2  4.8  13.6  2.4  4.8 
High school degree (n = 405)  32.3  33.8  45.7  39.0  14.3  12.3  6.7  11.9  1.0  3.0 
University and post-university degree (n = 545)  30.6  32.8  49.4  41.8  11.9  11.7  7.3  11.2  0.7  2.4 
Geographical residence 
Cities with 5000 inhabitants or more (n = 127)  28.2  32.3  35.5  41.6  9.1  5.6  0.0  7.2  0.0  1.6 
Towns and suburbs with fewer than 5000 inhabitants (n = 939)  55.4  44.0  49.2  39.5  14.1  12.8  7.3  12.3  1.2  3.1  

Fig. 4. Changes in the type of UGSs frequented during the COVID-19 pandemic in accordance with the respondents’ answers.  
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maintained constant frequentation of urban parks, while increasing 
their use of forests (+11.4% for those between 61 and 80 years old) and 
decreasing that of river banks (− 26.1%) and agricultural lands (− 8.3%). 
The Chi-square (χ2) test shows no statistically significant differences 
before and during the COVID-19 pandemic in the activities carried out in 
UGSs for any age category. 

Considering the level of education of respondents, the results show 
the same trend for all three groups, but with some interesting differ
ences: those with an elementary/technical school qualification 
increased their use of forests (+11.4%) and lakeshores (+6.7%) during 
the COVID-19 pandemic, while the other two groups decreased their use 
of lakeshores (− 23.1% of people with a high school qualification and 
− 8.6% for people with a university/post university degree) and river
banks (+6.2% and +1.3%, respectively). In addition, those with a high 
school qualification increased their use of urban parks (+1.0%), while 
the other two groups decreased theirs (− 6.6% for those with an 
elementary/technical school qualification, and − 3.5% for those with a 
university/post university degree). Despite these differences, the Chi- 
square (χ2) test shows no statistically significant differences in the 
preferred UGSs frequented before and during COVID-19 pandemic for 
any of the three groups of respondents with a different level of 
education. 

As expected, for residents of towns with fewer than 5000 inhabitants 
the most popular UGSs prior to the pandemic were agricultural lands 
(28.5%) and forests (33.2%), while for residents of cities with more than 
5000 inhabitants the most popular UGS was urban parks. During the 
COVID-19 pandemic, the use of forests increased for both groups, but 
with greater importance for residents of small towns: + 1.0% for resi
dents in cities with 5000 inhabitants or more, and + 2.0% for residents 
in towns with fewer than 5000 inhabitants. 

Regarding the activities carried out in UGSs (Fig. 5), the results show 
during the pandemic there was an increase in individual activities such 
as: therapeutic purpose (+36.3% from before to during the COVID-19 
pandemic), leisure (+6.3%), sport (+4.7%), and contact with nature 
(+3.1%), while activities together with others – companionship 
(− 4.6%) – decreased. Overall, for the majority of respondents the most 
important activity in UGSs was leisure, both prior to and during the 
pandemic. The results by gender highlight some interesting differences 
during the COVID-19 pandemic: males reduced sports activities in UGSs 

(− 1.6%), but increased activities such as those for therapeutic purpose 
(+42.9%), leisure (+4.6%), contact with nature (+1.5%), and 
companionship (+1.1%). Conversely, during the pandemic, females 
decreased their activities with other people (companionship − 7.2%), 
but increased those for therapeutic purpose (+62.2%), sports (+11.8%), 
and leisure (+8.1%). The Chi-square (χ2) test shows statistically signif
icant differences in the activities carried out in UGSs prior to and during 
the COVID-19 pandemic for males (p < 0.0001, α = 0.01), but not for 
females (p = 0.111, α = 0.01). 

Considering the age of respondents, it is important to emphasise that 
during the COVID-19 pandemic some activities carried out by young 
people increased: sport (+27.5% for people between the ages of 18 and 
20, and +3.0% for those between the ages of 21 and 40); and leisure 
(+8.1% for people between the ages of 18 and 20, and +3.2% for those 
between the ages of 21 and 40), while activities for therapeutic purpose 
increased particularly for the over 60 s (+100.0%). Conversely, other 
activities (i.e., companionship) carried out during the COVID-19 
pandemic decreased in all age categories, except for a small increase 
in social activities in UGSs for those between the ages of 41 and 80 
(+4.1%). The Chi-square (χ2) test shows no statistically significant dif
ferences in the activities carried out in UGSs prior to and during the 
COVID-19 pandemic for any of the age categories. 

With regard to the level of education of respondents, it is interesting 
to highlight there was a greater decrease in activities carried out with 
others, such as companionship (− 12.3%), by people with a high school 
qualification. In particular, three activities carried out in UGSs during 
the COVID-19 pandemic increased for all three groups: activities with 
pets (+11.1 for those with an elementary/technical qualification, 
+2.2% for those with a high school qualification, +4.4% for those with a 
university/post university degree); leisure (+5,6%, +8.2%, and +5.9%, 
respectively); and activities for therapeutic purpose (+44.4%, +45.8%, 
and +77.8%, respectively). However, the Chi-square (χ2) test shows no 
statistically significant differences prior to and during the COVID-19 
pandemic in the activities carried out in UGSs for any groups of re
spondents with a different level of education. 

Finally, the results show during the COVID-19 pandemic the resi
dents of towns with fewer than 5000 inhabitants mainly decreased two 
activities in UGSs (companionship − 11.3% and activities with pets 
− 13.8%), while they increased their use of UGSs for therapeutic 

Fig. 5. Changes in the activities carried out in UGSs during the COVID-19 pandemic in accordance with the respondents’ answers.  
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purpose. Conversely, the residents of cities with more than 5000 in
habitants increased all their activities in the UGSs apart from compan
ionship (− 3.4%). 

3.3. Perception towards UGSs during the COVID-19 pandemic 

The results regarding the perceived importance of UGSs during the 
COVID-19 pandemic show the majority of respondents considered UGSs 
“very important” (82.1%) or “important” (14.4%), while only 0.2% of 
respondents thought they were “not important”. 

Observing the data by gender (Table 3), the results highlight females 
assign a higher importance to UGSs compared with males: 16.1% of 
females and 14.8% of males considered them “important”; 13.0% of 
females and 9.5% of males considered them “very important”. In addi
tion, the results by age show people over the age of 60 assign greater 
importance to UGSs than young people, as do respondents with a higher 
level of education (university or post-university degree) compared with 
the other two groups of respondents with a lower level. 

With regard to the perceived change in the use of UGSs during the 
COVID-19 pandemic, the results show the majority of respondents 
perceived an increase in the use of UGSs (64.0% of total respondents), 
while for 22.7% of them the use did not change, and for the remaining 
13.4% the use decreased. What is more, as shown in Table 3, there are no 
significant differences between males and females in the perceived 
change in the use of UGSs during the COVID-19 pandemic: for 60.6% of 
males and 66.4% of females such use increased, while for 16.9% of 
males and 10.8% of females it decreased. Despite these differences, the 
Chi-square (χ2) test shows no statistically significant differences be
tween males and females in their perceived change in the use of UGSs 
during the COVID-19 pandemic. 

Considering the age of respondents, people over the age of 60 
perceived a decrease in the use of UGSs during the COVID-19 pandemic, 
more than did young people: for 36% of those between the ages of 61% 
and 80%, and 40% of those over 80, the use of UGSs decreased during 
the COVID-19 pandemic, while only 25.2% of people between the ages 
of 18% and 21%, and 17.2% of people between the ages of 21 and 40, 
confirmed this perception. These differences are confirmed by the Chi- 
square (χ2) test that shows statistically significant differences between 
age categories in the perceived change in the use of UGSs during the 
COVID-19 pandemic (p < 0.0001, α = 0.01). 

The results by education of respondents reveal that people with a 
lower level of education (elementary/technical school qualification) 
perceived less change in the use of UGSs during the COVID-19 pandemic 
– for 14.9% there was no change at all – than those with a higher level of 

education (for 12.3% of respondents with a university/post university 
degree there was no change). However, the Chi-square (χ2) test shows no 
statistically significant differences between people with a different level 
of education. 

The results by geographical residence show small differences be
tween respondents living in towns with fewer than 5000 inhabitants and 
those living in cities with 5000 inhabitants or more. The only interesting 
difference relates to the perceived influence of measures to contain the 
pandemic on the use of UGSs: respondents from small towns perceive the 
measures more negatively (10.3% indicated “very negative” and 23.8% 
“negative”) compared with respondents from big cities (9.4% indicated 
“very negative” and 14.2% “negative”). 

The results of this study highlight measures to contain the COVID-19 
pandemic influenced the use of UGSs, in accordance with the re
spondents’ opinions. In particular, 15.5% of respondents think the 
measures have “positively” and 11.5% “very positively” influenced the 
use of UGSs, while 24.9% think the measures have “negatively” or “very 
negatively” done so (Fig. 6). 

Observing the data by gender, the results show a higher percentage 
of females than males emphasise the positive influence of measures to 
contain the COVID-19 pandemic on UGSs (for 16.1%, they have had a 
positive effect, and for 13.0% a very positive effect). In addition, it is 
interesting to emphasise that older people perceive a more positive in
fluence of the measures to contain the COVID-19 pandemic on the use of 
UGSs with respect to the other age categories. Finally, considering level 
of education, people with a low level of education place slightly more 
emphasis on the negative influence of the measures in question as 
opposed to those with a high level of education (university or post- 
university degree). 

4. Discussion 

Our research covers a time span that includes the two lockdowns: the 
first characterised by a strong degree of restriction on citizen mobility all 
over the country; the second, by different levels of limitation depending 
on region and time period. Therefore, it allows an overall, general 
assessment of the effects of the pandemic on people’s perception of 
UGSs, a perception unaffected by the emotional aspects immediately 
linked to the lockdown, but rather the result of personal experience and 
mature reflection. 

The results of our study are in line with other research conducted 
both here in Italy and in other countries in the world. It is obviously 
necessary to consider the behavioural differences that may derive from 
the various degrees of restriction adopted in the various countries (Derks 

Table 3 
Perceived changes and influence of restrictive measures (%) on the use of UGSs by socio-demographic characteristics.  

Socio-demographic characteristics Perceived changes in the use of UGSs Perceived influence of measures to contain the COVID-19 
pandemic on the use of UGSs 

Increased 
use 

Unchanged 
use 

Decreased 
use 

Very 
negative 

Negative Neutral Positive Very 
positive 

Gender 
Male (n = 452)  60.6  16.9  22.5  12.6  15.9  47.1  14.8  9.5 
Female (n = 614)  66.4  10.8  22.8  7.4  14.9  48.6  16.1  13.0 
Age 
18–20 years old (n = 128)  57.5  17.3  25.2  7.0  22.7  46.1  17.2  7.0 
21–40 years old (n = 424)  67.1  15.8  17.2  9.7  15.6  50.7  16.5  7.5 
41–60 years old (n = 393)  66.3  10.5  23.2  9.9  14.2  47.6  13.7  14.5 
61–80 years old (n = 125)  52.8  11.2  36.0  11.2  11.2  43.2  14.4  20.0 
More than 80 years old (n = 5)  60.0  0.0  40.0  0.0  0.0  20.0  60.0  20.0 
Level of education 
Elementary/technical qualification (n = 125)  61.2  14.9  24.0  10.4  15.2  48.0  16.8  9.6 
High school qualification (n = 405)  63.5  14.4  22.1  12.1  18.3  43.5  14.8  11.4 
University and post-university degree (n = 545)  64.9  12.3  22.8  7.5  13.2  51.4  15.8  12.1 
Geographical residence 
Cities with 5000 inhabitants or more (n = 127)  64.2  22.9  12.9  9.4  14.2  48.1  15.9  12.4 
Towns and suburbs with fewer than 5000 inhabitants 

(n = 939)  
63.6  19.8  16.6  10.3  23.8  48.4  12.7  4.8  
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et al., 2020; Ugolini et al., 2021), or the socio-economic problems that 
may limit access to green areas, particularly in large cities (Uchiyama 
and Kohsaka, 2020). 

The results of the present study reveal that in regard to various as
pects thereof the pandemic has greatly affected the use of UGSs by cit
izens. There are also other studies from which similar conclusions can be 
drawn (Derks et al., 2020; Rice et al., 2020; Weinbrenner et al., 2021), 
showing a generalised change in the use of UGSs: places frequented, 
frequency of visits, visiting times, age of visitors, and activities carried 
out. What then emerges very clearly in the international literature is the 
pandemic has made citizens aware of the strategic role of forests and 
urban greenery and, in many cases, has made people mindful of the 
importance of their management. 

In a study conducted in the city of Burlington (Vermont, USA), Grima 
et al. (2020) highlighted that 69.0% of people had increased or greatly 
increased the frequency of their visits to natural areas and urban forests 
during the COVID-19 lockdown, 25.8% of the sample declared they had 
never or very rarely frequented the local natural areas prior to the 
pandemic, and 80.6% of people considered the importance of these 
areas had either increased or greatly increased. In addition, these au
thors showed people considered natural areas and urban forests 
important for a wide range of activities (e.g., just getting outside or 
doing physical activity, connecting with nature, dog walking), but also 
in order to reduce stress related to a fear of the COVID-19 pandemic. 
Similar results were reported in Europe by Derks et al. (2020) for the city 
of Bonn, and by Venter et al. (2020) for the city of Oslo. 

Our study highlights that while, on one hand, many people reduced 
their frequentation of urban green areas, on the other, the number of 
people frequenting every day green areas near their home increased. In 
this sense, it is important to recall in Italy and Spain the restrictions on 
visits to green areas were more severe, particularly during the first 
lockdown when parks and gardens were closed to the public. While this 
naturally conditioned their visits, in many cases it made people even 
more aware of the importance of such areas. In confirmation of this, 
Spano et al. (2021) highlighted the fact that, during the COVID-19 
pandemic lockdown in 2020, for the Italian population the natural 
outdoor environment (as a proxy for living on a road with higher levels 
of greenness) was associated with anxiety, fear, boredom, irritability, 
and disturbed sleep, while a greater presence of green views from a 

window was associated with a lesser increase in the abovementioned 
psychological health outcomes (Spano et al., 2021). 

A study conducted in Italy during the first COVID-19 pandemic wave 
(April–May 2020) highlighted the fact that the restrictions had influ
enced citizens’ perceptions towards UGSs, with a consequent increase in 
general interest in such areas (Larcher et al., 2021). Those authors also 
showed more than 70% of the 3286 respondents felt the need to use 
urban green areas close to their home during the first lockdown in Italy 
(Larcher et al., 2021). At a time of high fear and uncertainty, frequenting 
the green areas next to one’s home was associated with psycho-physical 
well-being, and considered a form of entertainment. 

Another Italian study conducted by Ugolini et al. (2020) showed, 
despite the reduced frequentation of UGSs owing to government re
strictions on personal mobility during the period of lockdown, the need 
to visit green areas certainly did not disappear. This was confirmed by 
the fact 36% of respondents continued to head for some UGS during the 
period of containment. 

In a study conducted in Hong Kong in 2020, Yang et al. (2021) 
revealed people who lived in greener neighbourhoods increased their 
physical activities in the UGSs during the COVID-19 pandemic. In other 
words, the UGSs played an important role in mitigating any decrease in 
physical activity while at the same time providing a refuge for people 
during the COVID-19 crisis (Yang et al., 2021). 

The aspect that emerges most strongly from our research is people 
looked for green areas close to home, often reachable in less than 
15 min, and preferably on foot. This is in line with the results of a study 
carried out by Ugolini et al. (2020) in Italy and in other countries (Spain, 
Croatia, Lithuania, Slovenia, and Israel). Our research has highlighted 
two types of UGS visitor: those who were eager to go out and spend time 
in green areas and in contact with nature, and those (mainly women) 
reluctant to do so for fear of coming into contact with other people and 
getting infected. The first group therefore intensified their visits to UGSs, 
while the second decreased them. Young people were the ones who 
increased their visits to UGSs the most, intensifying particularly activ
ities related to sport and leisure. As for people’s perception towards 
UGSs during the COVID-19 pandemic, our results show the vast majority 
of respondents considered UGSs very important (82.1%) or important 
(14.4%), thus confirming what emerged from the international litera
ture regarding the perception of the value of green areas in times of 

Fig. 6. Perceived changes and influence of restrictive measures on the use of UGSs for all respondents (n = 1075).  
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crisis. 
The modifications in the perception and use of green areas, high

lighted not only by our research but also stressed in other articles, seem 
destined to last even once the health emergency has passed (Larcher 
et al., 2021; Soga et al., 2021; Venter et al., 2020). This change in 
interaction between Humans and Nature, discovered and highlighted 
during a time of crisis, undoubtedly offers ample space for future 
research and reflection. 

From a methodological point of view, the main strength of this study 
is the large sample size – more than a thousand respondents – and the 
distribution of respondents by socio-demographic characteristic. The 
web-based dissemination of the survey facilitated the data collection 
stage compared with other survey research methods such as face-to-face, 
mail, and telephone surveys. Conversely, the main weakness relates to 
the snowball sampling technique used to identify additional people to be 
involved in the survey. In the snowball sampling technique, as the 
sample depends on the initial contacts, it can be characterised by a 
potential bias. Here, an attempt was made to overcome this weakness by 
spreading the questionnaire link across many different social networks 
and web pages. 

The results of the present study are potentially useful to planners and 
managers to enable them to design and manage UGSs aimed at satisfying 
the needs and requests of citizens in times of crisis. In this sense, our 
results revealed the UGSs most appreciated and frequented in situations 
of normality (i.e., urban parks and river banks located in urbanised 
areas) lose some of their functionality in times when a “new normal” 
lifestyle is based on social isolation. In times of crisis, the most important 
UGSs are forests located in the proximity of urban areas – e.g., peri- 
urban forests – because they allow direct contact with nature while 
simultaneously providing a refuge from society. In addition, the largest 
size urban and peri-urban forests compared with urban parks and gar
dens allowed for greater social distancing between visitors during the 
COVID-19 pandemic. For these reasons, peri-urban forests need to be 
actively managed and shaped by managers in order to meet social de
mands (Derks et al., 2020). 

5. Conclusions 

The surge in literature on the frequentation of UGSs at the time of the 
COVID-19 pandemic and the reported evidence have taught us that 
Humans needs Nature, and that Nature must be widely present, albeit 
“tamed”, in our cities. 

The pandemic has dramatically highlighted this need. In particular, 
as has also emerged from our research, young people, probably the 
component of society most severely affected by the pandemic from a 
psychological point of view, have begun frequenting green areas more, 
finding refuge in them. 

However, even once the COVID-19 emergency has – and soon, we 
hope – passed, all the other problems will still remain, problems that are 
now part of the history of our civilisation. The psycho-physical well- 
being Humans derive from contact with Nature combats the stresses of a 
frenetic life spent in increasingly crowded and polluted cities. Today, the 
importance of planting trees is recognised more and more at all levels 
and in the most diverse fields of interest. So, can we expect trees to save 
the planet? It is evident this is not just a problem of the number of trees, 
but also how the green areas are managed. Many of the research papers 
analysed clearly show the need for planners, managers, and decision- 
makers not only to engage with each other but also to take into 
consideration the demands and expectations of the population (Derks 
et al., 2020; Larcher et al., 2021; Soga et al., 2021; Venter et al., 2020). 

Planners would do well to recognise that, added together, even 
diverse solutions have the potential for being more effective in the 
benefits they offer. In this sense, the integration of private green areas is 
an important resource for expanding the services public green spaces 
can offer citizens of urban systems (Semeraro et al., 2021). For UGSs to 
be effectual, a strict “alliance” needs to be forged between those 

involved in the planning and management of these spaces and those 
responsible for public health, including medical practitioners (Soga 
et al., 2021; Uchiyama and Kohsaka, 2020). 
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