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Abstract: Specific risk attitude and risky behavior had an important boost during the coronavirus
disease 2019 (COVID-19) pandemic. In this contribution, we hypothesize that access to nature during
home confinement will decrease both the tendency to passive risk taking and alcohol intake. To do
so, we interviewed through an online survey two samples of Italian residents during the strict
lockdown due to the first wave of the COVID-19 pandemic. Specifically, in Study 1, participants
were 1519 Italian residents coming from different Italian regions, whilst in Study 2, participants were
182 students at a university of southern Italy who were monitored for one week. In Study 1, the
hierarchical regression analysis attested that access to nature during the lockdown mitigated the
tendency to passive risk taking, over and beyond the effect of socio-demographic variables and the
psychological construct of impulsiveness, an important personality correlate of risk taking. In Study
2, the hierarchical regression showed that access to green was associated with fewer glasses of alcohol
drunk in a week of lockdown. This effect held over and above the effect of socio-demographic
variables and the drinking behavior before the outbreak of the COVID-19 pandemic. In both studies,
findings confirmed the beneficial effect of access to nature in specific risk-taking domains. Theoretical
future directions, as well as practical implications for the management of the COVID-19 emergency
by policymakers, are discussed.
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1. Introduction
For risk taking, we mean the individual conscious exposure to possible loss or injury [1]. In uncertain times, risk is a concept that cannot be avoided. The information
age we live in has been characterized by maelstroms of disorienting information that
may have reached a peak after the outbreak of the coronavirus disease 2019 (COVID-19)
pandemic. This unexpected event, a black swan [2], contributed to raise indefiniteness
and unpredictability. From the analysis of past major social adverse events such as natural
disasters and economic depressions (the so-called exogenous shocks), we know that, as a
consequence, individuals and the whole society undergo a state of shock [3]. The levels of
psychological health decrease, negative emotions and anxiety symptoms rise, depicting,
we may say, a general state of fear, learned helplessness, and pessimism [4–8]. Thus, it is
not surprising that individuals during an exogenous shock exhibit more risk aversion (in
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terms of reduced investments), and this is explained by enhanced feelings of fear [9–12].
On the whole, these findings depict we may say a state of freezing caused by the stressful
situation [13], which inhibits the willingness to take actions, especially risky ones.
Although, as the economic literature reports [12], the willingness to actively take risks
decreases during exogenous shocks, there are specific types of risks that, on the contrary,
may rise during these periods of massive distress such as the risk rising from inaction.
Precisely, this type of risk arises from a state of freezing. Nevertheless, little is known about
such a phenomenon. For instance, we do not know whether a state of freezing triggered by
the COVID-19 outbreak can influence passive risk taking and which factors could reduce
people’s risk-attitude in this domain [14]. One might claim that the main feature of such
a domain of risk is not acting, which shows a specific fit with norms engendered during
the COVID-19 outbreak. For instance, a medical checkup represents a typical situation
where is salient the probability of a contagion, thus some people might avoid doing it, even
though it is relevant to reduce the probability that a bad health outcome occurs.
In the current research (Study 1), we focus on the domain of passive risk taking [14].
Passive risk taking is defined as forgoing an opportunity to act to reduce outcome variance [14]. Specifically, it refers to situations in which the perceived risk comes from not
acting as compared to doing something to avoid possible harm (e.g., not wearing a seatbelt in the car). In these particular cases, for individuals undergoing an emotional state
of immobility deriving from a highly improbable and unexpected event, not taking an
action is a risky decision. During the outbreak of the COVID-19, postponing or avoiding
medical checkups and eluding COVID-19 related preventive measures are only some of the
phenomena that suggest a dangerous increase of passive risk taking during the COVID-19
pandemic (ONS, 2020).
A further type of risky behavior that may increase during social shocks might be the
willingness to take unhealthy behaviors. During and after social destabilizing events such
as natural disasters, economic crisis, or terrorist attacks, past research well documented a
rise in such behaviors, such as smoking, recreational drugs use, and alcohol intake [7,15,16].
In this vein, excessive alcohol use has been considered a major public-health issue. During
the COVID-19 emergency, an increase in addictive behaviors was observed too [17]. It has
been proposed that, presumably, these behaviors serve as (maladaptive) coping mechanisms. In other words, the individuals experience a stressful situation and a growth of
negative feelings such as boredom, frustration, anxiety, and impatience which may, in turn,
promote the shift to unhealthy behavior (e.g., alcohol intake) [18–20]. Thus, in the current
research (Study 2), we focus on alcohol intake for three reasons: first, it represents a use of
a legal substance, thus, easily accessible during lockdowns; second, it is relatively easier to
study as it is not subjected to legal repercussions, and in turn, it shows a reduced social
desirability effect (especially in Italy where drinking wine at mealtimes is a rooted cultural
practice); third, available data report an increment in such behavior, which is often related
to other important consequences that face an increment during home confinement, such as
domestic violence [21].
Since the COVID-19 emergency is not over, it is important to identify those factors that
could lower both passive risk taking and alcohol intake during the COVID-19 emergency. In
this contribution, we propose that one important element that can play a role in decreasing
both phenomena can be access to nature. We explore the effect of access to nature during
home confinement on passive risk taking (Study 1) and alcohol intake (Study 2).
2. COVID-19 and Passive Risk Taking
At the beginning of 2020, the outbreak of the COVID-19 pandemic has been classified
as a stressful event for the global population [22]. The ills, the healthcare providers, as
well as the society all, experienced a rapid shift in their habits, changing the way they see
the world and acting accordingly. In this scenario, one phenomenon that was prompted
by the pandemic is the increased willingness to passively take risks. One of the most
surprising examples is represented by the general tendency to postpone or avoid urgent
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medical care. During the first wave of COVID-19 (March 2020) in Italy, a considerable
decrement was observed in access to the emergency service [23]. This phenomenon was, in
turn, associated with a disastrous increase in mortality of non-COVID-19 patients [24,25].
The decreased and delayed access to healthcare was observed later on all over the world,
across different medical departments and specialist units, especially pediatrics [26–29]. An
important decrement was observed also in the participation in medical screenings and
checkups, in particular regarding cancer patients [30–34]. Estimates painfully predict a
dramatic increase in cancer deaths in the next years because of delayed screenings [35].
Remaining within the health domain, another phenomenon related to passive risk
taking observed during the pandemic was the tendency shown by some individuals to
elude preventive measures related to the COVID-19, such as wearing a mask, washing
hands, or using disinfectants [36]. This behavior not only signals that those individuals
are risking being infected, exposing themselves to serious health consequences [36]. It
also suggests the exposure to the risk of infecting other people and breaking the law,
violating ethical conduct [36]. Similarly, the reluctance to be vaccinated can expose to
health consequences [37]. Passive risk taking was also observed in the economic domain.
For instance, examining consumer behavior during the pandemic researchers observed
sharp fluctuations due to impulsive purchases, namely not reasoned buy [38].
Generally speaking, in considering taking a risk, individuals make an important evaluation of the probability of costs and benefit of the future possible choice [1]. In this process,
subjectivity occupies an important place [39,40]. In the psychological literature, a large
room has been given to the personality factors involved in risk attitude. Impulsiveness and
sensation seeking were identified as important personality antecedents [41]. Other studies
focused on the environmental factors involved in the willingness to take risks [42,43]. Recently, researchers seem to agree that, as a complex decision-making phenomenon, risky
behavior and risk attitude are determined by a combined effect of both the individual
disposition and the social environment [44]. Overall, the described scenario points out a
general catastrophic heightened threshold of passive risk taking for individuals during the
COVID-19 emergency, which may be especially pronounced for those already predisposed.
3. COVID-19 and Alcohol Intake
During the pandemic, in the general population, a serious increase was observed in
the engagement in risky health behaviors, such as alcoholism [17,45]. In many countries,
such as UK and Italy, a rise in the sales of alcohol was registered [21,46]. As reported by
other authors [47], an increase in drinking behaviors was observed after other important
social destabilizing events, such as the attack at the World Trade Center and Hurricane
Katrina. These pieces of evidence showed that individuals in lockdowns craved alcohol
intake as a maladaptive coping strategy, presumably as a way to calm down [48]. In the
same vein, an increase in alcohol intake by some individuals during the pandemic might
be induced by the need to cope with the deterioration of mental health observed in several
studies [49,50].
Another important factor that may have contributed to the enhancing of alcohol intake
is that this substance may have represented an accessible substitute for other addictions [51].
For instance, with the closure of those places of social gathering as pubs and clubs, enhanced controls on the streets, and the subsequent general downfall of the demand, illicit
recreational drugs sales fell during lockdowns [51,52]. This may have provoked a shift for
drug abusers, from recreational substances to legal addictive substances such as alcohol.
Overall, an increase in the prevalence of high-risk drinking behavior during the
lockdowns was observed, depicting a concrete crisis [53]. What is more, during the
outbreak of COVID-19, the health systems’ response was often inadequate. Indeed, the
pandemic in many cases limited the possibility to access care, excluding a large portion of
those needing assistance [17]. Often treatments went online but this opportunity has been
precluded for those not keeping up with technology [21]. Moreover, some preliminary
studies suggest that alcohol intake may expose individuals to a higher risk of infection and
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a worse prognosis [54]. Thus, in times in which health systems may experience an overload,
prevention must be considered as the first choice. Taken together, these pieces of evidence
underline the need to address this concern by identifying successful tools for policymakers.
4. The Role of Access to Nature
After the outbreak of the COVID-19 pandemic individuals started to consider nature
more essential in their lives [55–57]. Access to nature is known to have a beneficial effect on
individuals’ psychological health and stress [58–60], even during lockdowns [55,56,61–65].
In particular, studies conducted during the pandemic focused on two elements. First,
access to the green from one’s dwelling, which is the case of gardens, verandas, courtyards,
and even green views. Findings attested that in time when restrictions were imposed on
access to public areas, having direct access to green in their dwelling was an important
factor that affected the individuals’ lockdown experience [62,63,66]. One mechanism by
which this effect is exerted might be through enhanced being away experience at home
that, in turn, contributes to lower depression and anxiety [67]. Nevertheless, considering
that not everyone can afford to live in proximity of nature, this line of research exposes the
importance of socioeconomic inequalities in the personal response to the pandemic [65,68].
Second, research demonstrated that during lockdowns individuals significantly reduced time spent outdoors, and this decrement led to higher stress and lower mental
health [69]. At the same time, a growing interest in spending time in nature, especially in
neighborhood parks, was registered in many countries [70]. Importantly, those who had
access to public green areas during a lockdown reported higher psychological and physical
health than those who had not [71]. During the pandemic period, also the permanence in
parks was associated with greater positive feelings [72]. Those who reported visiting more
often the urban green spaces showed greater life satisfaction and happiness, and lower
feelings of loneliness, depression, and anxiety [66]. Even having a green view from one’s
home was associated with lower negative affect [64]. Interestingly, in a recent study, the
frequency of the visit to an urban park lowered depression and anxiety symptoms through
increased restorativeness and perceived social support [67].
On the whole, these studies further extend to the pandemic period the well-known
effect of nature in decreasing negative psychological health-related outcomes. However,
despite the flourishing proliferation of pieces of evidence in this area, no studies have been
conducted so far to explore the role of greenery in important risky attitude and behavior,
both before and after the outbreak of the COVID-19. In this regard, studies conducted
before the outbreak of the pandemic reported the beneficial effect of green spaces in lowering future and delay discounting [73–76] and enhancing self-control [77], all important
components of risk taking [78] and strictly related to behavioral addictions [73,74,79]. Regarding this latter, through its potential to reduce negative affect, nature immersion has
been associated with fewer feelings of craving, an important antecedent of risky health
behaviors [80]. Moreover, nature exposure has been important to prevent social isolation, a
third dangerous antecedent of unhealthy behaviors, through enhanced desire for social
connectedness [79,81]. Based on this evidence, there is reason to hypothesize the protective
role of nature in lowering the willingness to take risks during home confinement.
5. The Present Research and Overview of the Studies
Generally speaking, data available during this pandemic emergency point to a change
in the preference of risky behavior as compared to pre-COVID behavior [17,23,32]. In this
study, we focus on the beneficial role of access to nature on both passive risk taking and
risky health behavior, such as alcohol intake during home confinement. In particular, we
hypothesized that nature, for its already documented effect on important precursors and
correlates of risky decisions, would exert a role in lowering such negative outcomes [78].
Specifically, we formulate two hypotheses. First, individuals having access to green would
report lower passive risk taking (Study 1). Second, we expect that for those who could
access green areas during the lockdown alcohol intake would be lower (Study 2).
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To test our hypotheses, we conducted two studies in Italy during the first months of
2020 (March–May), namely in the course of the first wave of COVID-19. Italy was one of the
European countries most hit by the first wave of the pandemic and where the contentment
measures lasted longer [82]. In Study 1, we expect a negative relationship between access
to green areas and passive risk taking. More specifically, we expect that people having
access to green areas also show a reduced passive risk taking (e.g., avoiding checkups).
We test our hypothesis on a heterogeneous sample, composed of Italian residents from
different age groups and distributed throughout all the Italian territory. We control for
important covariates possibly associated with our outcome, namely sociodemographic
characteristics as gender, age, educational qualification, marital status, and smart working.
As risk taking has been proved to be associated with impulsiveness [83,84], we also control
for such a disposition.
In Study 2, on a sample of university students, we test the relationship between access
to a garden from one’s dwelling and alcohol intake. More specifically, we closely monitor
the alcohol intake for one week and relate it to having or not access to a garden. Here
too, we investigate the role of access to green over and above the effects of other relevant
variables, namely socio-demographics as gender, age, employment, and relationship status.
Given that past habits are the most important predictors of behavior [85], we controlled
also for the drinking behavior before the outbreak of the COVID-19 pandemic.
5.1. Study 1
In this study, we investigate the association between access to green areas and passive
risk taking on a relatively large sample of Italian residents drawn from the general population. We control for important covariates possibly associated with our outcome, namely
sociodemographic characteristics as gender, age, educational qualification, marital status,
and smart working, as well as impulsiveness.
5.1.1. Method
Participants and procedures. As a part of a larger project aimed at investigating
COVID-19 related attitudes and behaviors [86], an online questionnaire with variables
of interest was shared with Italian residents through personal contacts and social media
(e.g., Facebook, LinkedIn, Instagram, and WhatsApp) during the first wave of the pandemic
(March–May 2020). After being assured of both anonymity and the voluntary nature of
their involvement, informed consent was collected from all participants. A community
sample of 1519 agreed to voluntarily take part in the study. Age ranged from 18 to
74 (M = 28.49, SD = 10.89). As can be seen from Table 1, the majority of participants were
women. The geographical origin of participants was relatively balanced across Italian
regions. Regarding educational qualifications, almost all participants held at least a high
school diploma. Most of participants were unmarried and not smart working.
Measures. The individual tendency for passive risk taking was assessed using the
Italian version of the passive risk-taking measure [14,87], composed of 25 items adapted
for the present study. Specifically, we asked participants to imagine themselves in each of
the scenarios described in the items, directly referring to the current pandemic emergency.
The items assess the tendency to taking (or not) an action to decrease risk in three domains,
namely resources (e.g., “Buy an expensive product (computer, refrigerator) only after comparing
prices in several stores”), health (e.g., “Immediately go to the doctor’s when something in my body
is aching or bothering me”), and ethics (e.g., “Always wear a seatbelt when sitting in the back
seat”). Responses range from 1 (very unlikely) to 7 (very likely). Responses are recoded so
that higher scores reflect higher levels of passive risk taking. In this study, we use the total
scores, and Cronbach’s alpha was 0.76 (M = 88.36, SD = 17.94).
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Table 1. Sociodemographic characteristics of the sample (Study 1).

Variables

%

Men
Women

24
76

Northern regions
Central regions
Southern regions

34
42
24

Gender

Geographical origin

Educational qualification
Junior high school diploma
High school diploma
Bachelor’s degree or higher qualification

3
51
46

Marital status
Unmarried
Married

76
24

No
Yes

62
38

Smart working

Impulsiveness was measured using the Italian validation of the I7 impulsiveness–
venturesomeness–empathy Scale [88,89]. Specifically, for the current study, the 19 dichotomous items (yes/no) of the impulsivity subscale were used (e.g., “Do you often buy things
on impulse?”). The instructions were adapted for this study, specifically asking participants
to refer to the pandemic period while answering. Cronbach’s alpha was 0.79 (M = 6.62,
SD = 3.86).
Lastly, to investigate people’s access to nature, we asked participants if, during their
home confinement, they had access to green areas (i.e., if they could visit them), with the
following item: “Did you have access to a green area and visit it during this period?”. Specifically,
this was a dichotomous item, indicating whether or not participants had access to any kind
of green areas (i.e., public and/or private). Approximately, half of the sample had access to
green areas (49%).
Statistical analyses. All analyses were performed using the SPSS 25.0 statistical
package [90]. Missing values were deleted listwise. To investigate the relationships among
variables of interest, we first computed the zero-order correlations. Next, to test our
hypothesis, we carried out a hierarchical multiple regression analysis in two steps with
passive risk taking as the outcome. In the first step, we included all the sociodemographic
variables, namely gender, age, educational qualification, marital status, and smart working.
In the second step, we added access to green areas and impulsiveness. The associations
were reported as unstandardized (B) and standardized (β) coefficients and their p-values.
The 0.05 level of significance was adopted throughout all analyses.
5.1.2. Results
The correlations between the variables of interest are reported in Table 2. As can
be seen, having access to green was negatively and significantly associated with passive
risk taking. Passive risk taking was, in turn, positively and significantly associated with
impulsiveness, and negatively and significantly associated with age and marital status.
Impulsiveness was higher for women and was negatively and significantly associated with
age, educational qualification, marital status, and smart working.
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Table 2. Correlations among variables of interest (Study 1).

(1) Access to green areas
(2) Passive risk taking
(3) Impulsiveness
(4) Gender
(5) Age
(6) Educational qualification
(7) Marital status
(8) Smart working

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

−0.09 **
−0.01
0.01
0.02
−0.01
−0.01
0.02

0.20 ***
−0.5
−0.06 *
0.04
−0.06 *
−0.02

0.05 *
−0.14 ***
−0.14 ***
−0.06 *
−0.07 **

−0.14 ***
0.04
−0.04
−0.05 *

0.21 ***
0.55 ***
0.07 **

0.06 *
0.15 ***

0.03

-

Note. Gender: 1 = men, 2 = women. Educational qualification: 1 = junior high school diploma, 2 = high school diploma, 3 = bachelor’s
degree or higher qualification. Marital status: 0 = unmarried, 1 = married. Smart working: 0 = no, 1 = yes. Access to green areas: 0 = no,
1 = yes. * p < 0.05, ** p < 0.01, *** p < 0.001.

Results of the hierarchical multiple regression analysis are shown in Table 3. As can
be seen, both the models were explaining a significant portion of the variance. In the
first step, there was a negative and significant effect of gender, indicating lower passive
risk taking for women. No other significant associations were found (all p > 0.07, see
Table 3 second column). In the second step, the effect of access to green was negative and
significant, meaning that having access to green was associated with lower passive risk
taking. Importantly, this effect was significant over and beyond the effect of impulsiveness,
which is positive and significant (see Table 3 second column). The ∆R2 was significant,
attesting that the second model explained an additional 4% of the variance.
Table 3. Results of the hierarchical multiple regression with passive risk taking as the outcome (Study 1; N = 1485).
Step 1

Gender
Age
Educational qualification
Marital status
Smart working
Impulsiveness
Access to green areas
R2 adj
R2
∆R2

Step 2

B

SE

B [95% CI]

β

p

B

SE

B [95% CI]

β

p

−2.40
−0.09
1.60
−1.93
−1.25
-

1.09
0.05
0.87
1.30
0.96
-

[−4.50, −0.20]
[−0.19, 0.02]
[−0.11, 3.30]
[−4.48, 0.61]
[−3.13, 0.64]
-

−0.06
−0.05
0.05
−0.05
−0.03
-

0.032
0.107
0.067
0.136
0.196
0.01 **
0.01 **

−2.63
−0.04
2.27
−2.15
−0.84
0.89
−3.08

1.07
0.05
0.86
1.27
0.94
0.12
0.90

[−4.73, −0.53]
[−0.15, 0.06]
[0.59, 3.95]
[−4.63, 0.34]
[−2.69, 1.01]
[0.66, 1.13]
[−4.85, −1.31]

−0.06
−0.03
0.07
−0.05
−0.02
0.19
−0.09

0.014
0.412
0.008
0.091
0.373
<0.001
<0.001
0.05 ***
0.06 ***
0.04 ***

Note. Gender: 1 = men, 2 = women. Educational qualification: 1 = junior high school diploma, 2 = high school diploma, 3 = bachelor’s
degree or higher qualification. Marital status: 0 = unmarried, 1 = married. Smart working: 0 = no, 1 = yes. Access to green areas: 0 = no,
1 = yes. B = unstandardized regression coefficient. SE = standard error. CI = confidence intervals. R2 adj = adjusted R2 . Bold values indicate
significant effects. ** p < 0.01, *** p < 0.001.

5.1.3. Discussion
In this study, the hypothesis that having access to green areas during home confinement is associated with passive risk taking was confirmed. This effect was significant over
and beyond the effect of what has been demonstrated as an important predictor of risk
taking, namely impulsiveness [83,84]. Unsurprisingly, for women, passive risk taking was
lower than for men. This result is in line with past research that has shown how women,
because of higher state anxiety experienced in risky decisions, are less prone than men to
take risks [91]. We believe that this study has an advantage, namely the large sample size
and the heterogeneity of participants (i.e., broad age range and large distribution across
the Italian regions), thus increasing findings generalizability. One limitation of the study is
related to the data collection method used. Some groups might be missing or underrepresented, such as elderly persons not being familiar with digital devices. Moreover, further
studies could investigate the role of the frequency and length of visits to green areas on
passive risk taking. Next, in Study 2, we focus on a specific risky behavior in the domain
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of health (i.e., alcohol intake). It represents a typical unhealthy behavior that people may
use to cope with stressful situations (e.g., COVID-19 outbreak) or the boredom triggered
by lockdown restrictions, and furthermore, it is not subject to legal restrictions. Thus, in
Study 2, we seek to point out a potential factor (i.e., access to a garden) that might reduce
the alcohol intake.
5.2. Study 2
In this study, we test the association between access to a garden from one’s dwelling
and alcohol intake in a sample of university students spending their home confinement in
Italy. To do so, we measure participants’ alcohol intake each day for one week and focus
on the differences in weekly means. We also use as covariates gender, age, employment,
relationship status, and the drinking behavior before the COVID-19 outbreak.
5.2.1. Method
Participants and procedures. As part of a larger project, 182 students at an Italian
university situated in southern Italy agreed to take part in the study voluntarily and were
interviewed online at the end of March 2020, namely during the strict national lockdown
in Italy due to the first wave of COVID-19. Students’ anonymity was ensured, and they
received extra credits for participating. First of all, participants filled out a questionnaire
asking about their personal experience before the COVID-19 outbreak and information
about their home confinement. The following week, every evening for 7 days we measured
our dependent variable, namely alcohol intake.
Age ranged from 19 to 35 (M = 23.54, SD = 2.43). Regarding the composition of the
sample, descriptive statistics are reported in Table 4. The majority of the sample was
women and reported spending their home confinement in the southern regions of Italy
and being nonworking students. More than half of the participants reported being in
a relationship.
Table 4. Sociodemographic characteristics of the sample (Study 2).

Variables

%

Men
Women

27
73

Northern regions
Central regions
Southern regions

8
10
82

Nonworking student
Working student

81
19

Single
Engaged in a relationship
Cohabiting with the partner
Married

35
57
7
1

Gender

Geographical origin

Employment status

Relationship status

Measures. Every evening, participants were asked about the number of glasses
of alcohol drunk during that day. Then, we aggregated the data per week. Thus, this
variable corresponds to the average of glasses drunk during the week of reference (M = 0.36,
SD = 0.67). To assess the drinking behavior before the COVID-19 outbreak we used one
item [92] “I did not drink, or never drank more than one or two glasses of wine or beer per day” with
responses “1 = true”, “2 = not entirely true”, and “3 = false” (M = 1.39, SD = 0.68). Therefore,
higher scores indicate a less healthy lifestyle before the outbreak of the pandemic. Lastly,
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to investigate participants’ access to a garden from their dwellings, we asked if they had
access to their own garden during home confinement with the following item: “Did you have
access to a garden from your dwelling during this period?”. Specifically, this was a dichotomous
item, indicating whether or not participants had access to a garden from their dwellings.
Just under half of the total sample had access to a garden from their dwellings (42%).
Statistical analyses. All analyses were performed using the SPSS 25.0 statistical
package [90]. Missing values were deleted listwise. To investigate the relationships among
variables of interest, we first computed the zero-order correlations. Next, to test our
hypothesis, we carried out a hierarchical multiple regression model in two steps with
the number of glasses of alcohol (weekly average) as the outcome. In the first step, we
included all the sociodemographic characteristics, namely gender, age, relationship status,
and employment. In the second step, we added access to a garden from one’s dwelling
and drinking behavior before the outbreak of the Covid-19 pandemic. The associations
were reported as unstandardized (B) and standardized (β) coefficients and their p-values.
The 0.05 level of significance was adopted throughout all analyses.
5.2.2. Results
The correlation matrix with the variables of interest is reported in Table 5. Having
access to a garden was negatively and significantly associated with alcohol intake. Alcohol
intake was positively and significantly associated with drinking behavior before COVID-19
and was significantly lower for women. Moreover, drinking behavior before COVID-19
was significantly lower for women and people in a relationship or married.
Table 5. Correlations among variables of interest (Study 2).

(1) Access to a garden
(2) Glasses of alcohol drunk (weekly average)
(3) Drinking behavior before COVID-19
(4) Gender
(5) Age
(6) Relationship status
(7) Employment

(1)

(2)

(3)

(4)

(5)

(6)

(7)

−0.18 *
−0.06
0.01
−0.16 *
0.01
0.02

0.36 ***
−0.30 ***
0.16 *
0.14
0.02

−0.18 *
0.06
−0.16 *
−0.08

−0.16 *
0.05
−0.12

0.16 *
0.28 ***

0.04

-

Note. Gender: 1 = men, 2 = women. Employment: 0 = nonworking student, 1 = working student. Relationship status: 1 = single,
2 = engaged in a relationship, 3 = cohabiting with the partner, 4 = married. Access to a garden from one’s dwelling: 0 = no, 1 = yes.
* p < 0.05, *** p < 0.001.

Results of the hierarchical multiple regression analysis attested that both models were
explaining a significant portion of the variance of the outcome (see Table 6). In the first step,
there was a significant negative effect of gender, indicating that women reported lower
alcohol intake over the week of reference. All the other effects were non-significant (all
p > 0.09, see Table 6 column 1). In the second step, the effect of access to a garden from
one’s dwelling was negative and significant, revealing that those that reported having
access to a garden showed lower alcohol intake over the week of reference. This effect
was significant over and above the effect of drinking behavior before the outbreak of the
COVID-19 pandemic, which was positive and significant (see Table 6 second column).
The ∆R2 was significant, attesting an additional 15% of the variance explained by the
second model.
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Table 6. Results of the hierarchical multiple regression with number of glasses of alcohol drunk (weekly average) as the
outcome (Study 2; N = 169).
Step 1

Gender
Age
Relationship status
Employment
Drinking behavior before
COVID-19
Access to a garden
R2 adj
R2
∆R2

Step 2

B

SE

B [95% CI]

β

p

B

SE

B [95% CI]

β

p

−0.49
0.01
0.13
−0.12

0.11
0.02
0.08
0.12

[−0.70, −0.27]
[−0.04, 0.05]
[−0.02, 0.29]
[−0.37, 0.12]

−0.34
0.02
0.13
−0.08

<0.000
0.763
0.092
0.317

−0.41
−0.01
0.19
−0.04

0.10
0.02
0.07
0.11

[−0.61, −0.21]
[−0.05, 0.03]
[0.05, 0.33]
[−26, 0.19]

−0.28
−0.04
0.18
−0.02

<0.000
0.604
0.008
0.744

-

-

-

-

-

0.32

0.06

[0.19, 0.45]

0.35

<0.000

-

-

-

-

0.11 ***
0.13 ***

−0.23

0.09

[−0.40, −0.05]

−0.18

0.011
0.25 ***
0.27 ***
0.15 ***

Note. Gender: 1 = men; 2 = women. Employment: 0 = nonworking student, 1 = working student. Relationship status: 1 = single,
2 = engaged in a relationship, 3 = cohabiting with the partner, 4 = married. Access to a garden from one’s dwelling: 0 = no, 1 = yes.
B = unstandardized regression coefficient. SE = standard error. CI = confidence intervals. R2 adj = adjusted R2 . Bold values indicate
significant effects. ** p < 0.01, *** p < 0.001.

5.2.3. Discussion
In this study, our hypothesis that having access to green areas from one’s dwelling
was associated with lower alcohol intake in a week of strict lockdown was confirmed.
Importantly, this result was significant over and beyond the drinking behavior before the
COVID-19 outbreak. Regarding the other covariates, in line with the literature, women
reported a smaller number of glasses of alcohol drunk [93].
On the whole, the main advantage of this study is the measurement of the dependent variable. Indeed, we closely monitored alcohol intake for one week of lockdown.
Importantly, such a report of behavior collected every day constitutes a more accurate
measure of real behavior than a retrospective questionnaire [94]. Second, the focus on
access to a garden in one’s dwelling proved that green is important during lockdowns,
confirming its beneficial role in lowering drinking behavior. It was argued that a period
when access to public parks was extremely limited represents a special opportunity for
investigating green home spaces [61]. However, these benefits are limited to individuals
that can afford a house with an outdoor space, which can be especially challenging for
high-density cities and more needy individuals [68]. One limitation of this study is that
we interviewed a non-representative sample of students at a university of southern Italy.
Thus, more heterogeneous samples (i.e., different age ranges and different Italian regions)
and higher sample sizes should be used to further investigate access to nature and alcohol
intake and improve generalizability. Next, we discuss the potential implications of these
results for policies.
6. General Discussion
Starting from the first months of 2020 and till the moment we are writing, the majority
of the world population is experiencing containment measures that limit their freedom
and largely involve a profound adjustment of individual lives. The large availability of
data collected during the pandemic reveals the massive changes in people’s attitudes and
behavior across different domains. Accordingly, as evidenced by numerous phenomena,
during home confinement, the preference for certain risky behavior changed as compared
to pre-pandemic levels. In particular, the tendency for passive risk taking and risky
health behaviors rose alarmingly. In this scenario, relevant for adjusting the response
of policymakers is identifying those factors that could prevent the spreading of these
detrimental attitudes and behaviors. In this research, we proposed that access to nature
during home confinement should lower the inclination for passive risk taking and risky
health behavior, such as alcohol intake. To test our predictions, we carried out two studies
on two samples of individuals spending their home confinement in Italy during the first
wave of COVID-19.
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7. Strengths and Limitations
Across the two studies, our hypotheses were confirmed. Indeed, access to green
was associated with a lower tendency to passive risk taking (Study 1), as well as alcohol
intake (Study 2). These effects were significant over and beyond the effects of potential
confounding factors, namely socio-demographic variables, relevant dispositions, and
individual past habits. Importantly, findings from the two studies are congruent and
suggest that access to green could play an important role in preventing or lowering risky
behavior during home confinement. We believe that the novelty of our study lies in two
features. First, little attention was deserved to the effect of nature on risky attitudes and
behaviors [79]. Although there is little evidence on the role of greenery on behavioral
addictions, no studies have investigated so far, its relationship with passive risk taking.
Second, we investigate this effect during a relevant societal emergency as the COVID-19
pandemic. Our results are in line with evidence on how access to indoor and outdoor green
areas during lockdowns supports positive individual outcomes [61,95]. With the exception
that our study is the first so far, to the best of our knowledge, to have focused on the positive
role that access to green areas may have on risky behavior during home confinement.
Despite the strengths, this research has some limitations that should be acknowledged.
Firstly, the correlational nature of both studies does not allow us to establish causal relationships, although they are suggested from past research. Nevertheless, our results provide
relevant insights on the relationships between contact with nature and risk taking in its
forms of passive risk taking and alcohol intake. Thus, we believe that, given the importance
to investigate these relationships, quasi-experimental and longitudinal studies should be
designed to shed light on causality, as well as on the dynamic mechanisms underlying
such relationships. Secondly, in both studies, we used self-report measures. In particular,
future studies may want to investigate passive risk taking through experimental (i.e., observational) paradigms. Nonetheless, such results offer relevant insights to stimulate future
research in this direction and shed light on the positive role that contact with nature may
have in reducing risky behavior.
8. Theoretical Implications
All in all, our findings suggest that access to nature lowers passive risk taking and
alcohol intake during lockdowns. However, why is it so? We may speculate that nature
has a beneficial role in antecedents of both passive risk taking and risky behavior. One
of which can be delay discounting, namely seeing remote outcomes as less valuable than
immediate outcomes [14,96,97]. The second one may be emotion regulation, namely the
management of negative as well as positive emotions [37,84,98,99]. Interestingly, although
delay discounting and emotion regulation can be framed as individual tendencies, they
are both negatively affected by stressful situations susceptible to the restorativeness effect
of exposure to nature (e.g., the pandemic) [22,100,101]. Indeed, nature has been found
to intervene on both delay discounting [75] and emotion regulation [59,95], as well as
stress [60]. Future studies may investigate the role of these as well as other potential
mediators through which nature may intervene to counteract risky behavior both during
home confinement and through normal daily life.
For instance, a potential mechanism by which nature can influence higher order cognitive processes (e.g., decision making) might be its capacity to restore cognitive resources
that we know to be related to decision making under conditions of risk. Indeed, some
authors point out the role of nature in restoring cognitive resources and others highlight
the effect of cognitive resources in decision-making processes [102,103]. Thus, a link between exposure to nature and decision making under conditions of risk through cognitive
resources might be plausible. A further link by which contact with nature might influence
risk taking is its capacity to repair negative mood. Based on the mood maintenance hypothesis (MMH) [104], postulating that people in negative mood make riskier choices to
obtain greater potential rewards in the hope of repairing their negative mood, one can
argue that the contact with nature might represent a positive coping strategy aimed at

Sustainability 2021, 13, 10807

12 of 17

repairing negative mood that replaces maladaptive coping strategies, such as alcohol intake
and others. The potential routes linking the contact with nature to higher order cognitive
processes (e.g., risky decision making) can be varied. Thus, the overarching message of the
current research consists in stimulating future studies in this direction in order to explore
such mechanisms and, in turn, supporting applied interventions aimed at addressing such
phenomena that are considered public health issues.
We focused on passive risk-taking attitudes during the pandemic. This construct is
different from active risk taking. Studies demonstrated that it is an independent factor that
has different antecedents, but it is not less dangerous [14]. Indeed, we mentioned lower
access to care, the avoidance of medical screenings, and the reluctance to be vaccinated as
possible undesirable correlates of passive risk taking. However, we do not exclude that
more factors could be involved in assessing the risk in those situations. For instance, in the
case of medical care, one additional element that could intervene in the decision-making
process can be the fear of being infected [105]. Thus, in this case, a consideration of both
active risk taking (exposing oneself to an environment with a higher circulation of the
virus, such as the hospital) and passive risk taking (delayed or missed care) can lead
to the outcome (i.e., access to medical care). The tendency to attribute lower personal
responsibility in passive rather than active risk taking may lead to choosing the latter
over the former [106]. Future studies are needed both to explore more closely the process
that leads to passive risk taking, as well as to investigate which is the role played by
nature in this phenomenon. The key role of nature might be insightful to tailor applied
interventions aimed at reducing passive risk taking, especially during home confinement
due to a global pandemic.
Lastly, the effects of other variables that have been proved to enhance or diminish the
beneficial effect of nature in other circumstances (e.g., studies on the effects of nature on
well-being and restorativeness) should be investigated in relation to risk taking during the
pandemic. For instance, some personal tendencies are involved in the ability to recognize
the value of greenery as well as in risky behavior (e.g., the habitual use of cognitive
reappraisal) [107,108], and accordingly, such individual differences need to be investigated
when studying the relationship between nature and risky behavior. In conclusion, this
line of research is relatively unexplored and in expansion. More attention should be paid
to extending the already known beneficial effects of nature in other domains, on risky
behavior, especially during the pandemic.
9. Implications for Social Policies in the Era of COVID-19 Pandemic
Whereas further evidence is needed to support our findings, these may be extremely
relevant for the environmental science. Ensuring access to public green areas from the
population during strict lockdown and periods with lighter containment measures, as well
as single individuals in quarantine, should decrease the willingness to take risks. Spending
time in nature represents a healthy pastime that may help individuals fill the day and cope
with lockdowns. To this aim, future studies may consider also other activities in green
areas, such as gardening and physical exercise [65]. Greater emphasis could be put on the
opening of these areas during lockdowns, developing strict codes and regimentation in line
with international containment indications. To this aim, rearrangements for those spaces
should be also considered.
Urban areas and their utilization changed profoundly during the pandemic. As highlighted by a recent article [70], we could predict that these aspects will persist even when
the emergency will be over. Thus, actions directed to restructure public green areas should
be undertaken in light of this profound transformation. Central will be comprehending
such modifications, especially in terms of the expectations and behaviors of users. In
particular, on the one hand, the authors refer to the renewed interest in neighborhood parks
for many people. One research attested that the harsher the containment measures the
higher the visits to urban green areas [109]. In this regard, as compared to other countries
and studies [56], Italians showed the strongest interest in visiting urban parks during
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the first wave of the pandemic. These findings are remarkable if we think that, often,
access to public green areas was discouraged by governments and local authorities during
this period.
On the other hand, however, they warn us of the altered relationship with green spaces
that some individuals, especially the youngest ones, may experience after a prolonged time
spent indoors. This may have caused a psychological distance from these places, modifying
also the feelings associated with them created by past experiences [70]. Considering
the increasing number of findings on the beneficial role of access to these areas during
lockdowns, including ours, we believe that such an issue needs to be addressed through
tailored policies. To ensure a psychological attachment to public green areas, changes
could be made for allowing their utilization safely. For instance, in parks, new areas could
be devoted to individualized use and more space could be designed for guaranteeing
individual exercise [70].
10. Conclusions
In conclusion, facing the COVID-19 emergency has not been easy for anyone. Not
only the pandemic itself but also its consequences contributed to building a climate of uncertainty, fear, stress, loneliness, and grief. Taken together, these feelings have enhanced the
tendency for passive risk taking as well as a reliance on risky health behaviors as maladaptive coping strategies (e.g., alcohol intake). A historical moment such as this needs historical
actions to efficiently contrast the increasing spread of behavioral addictions [86,110]. Many
related the outbreak of the COVID-19 pandemic to the progressive destruction of the
environment by humans [111]. In this regard, we believe that studies such as ours point
to revaluating nature as the answer. Policymakers should carefully consider resorting to
public green as a suitable instrument for buffering the negative consequences caused by
the COVID-19 pandemic.
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