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Objective. The COVID-19 outbreak in Italy caused a major health emergency and high

uncertainty. We studied how media outlets, risk perception, state anxiety, and emotion

regulation impacted peoples’ reactions and undertaking of protective behaviours aimed at

reducing the spread of the virus.

Design. Data were collected in two cross-sectional waves (N = 992 at T1;N = 1031 at

T2): at the beginning of the outbreak and once the national lockdown was imposed.

Methods. Participants completed online surveys on their perception of the COVID-19

outbreak. Moreover, they were asked to self-report on their emotion regulation, state

anxiety, and protective behaviours.

Results. Media exposure and wave predicted risk perception. An interaction between

wave, risk perception, and emotion regulation predicted the numberof protective behaviours

people undertook. Specifically, in the secondwave, the number of protective behaviours was

predicted by risk perception only among those who were ineffective at regulating emotions.

Instead, effective regulators undertook the same number of behaviours regardless of their

level of risk perception. In the secondwave,we also found that the risk perception by emotion

interaction predicting protective behaviours was mediated by state anxiety.

Conclusions. The present study provides important insights on how people experi-

enced the early stages of the outbreak. This information could prove valuable in the

coming months to understand who might have been more impacted by the stress caused

by the COVID-19 pandemic and the consequent restrictive measures.

Statement of contribution
What is already known on this subject?
• Media exposure is associated with increased risk perception of COVID-19.

• People show resistance to the protective measures enacted to contain the virus spread.

• Risk perception predicts increased compliance with protective measures.

What does this study add?
• Risk perception increased once the countrywide lockdown was enforced.

• Emotion regulation moderated the association between risk perception and compliance with

protective behaviours.

• At the start of the lockdown, state anxiety mediated the association between risk perception and

protective behaviours.
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Italy was probably the first Western country to face an outbreak of the new

coronavirus. The first case was registered on 23 February, and since then, the

numbers increased exponentially causing many deaths and a huge health emergency.

Since these early stages, people underwent more and more strict containment
measures that led to a complete lockdown of the country (Governo Italiano

Presidenza del Consiglio dei Ministri, 2020). This unprecedented health crisis drew

the attention of all the media that for weeks were solely focused on the development

of the pandemic in terms of health issues and government responses. The increasing

severity of the situation (Grasselli, Pesenti, & Cecconi, 2020) together with the huge

media coverage (Zarocostas, 2020) was likely to be matched by an increase in

people’s risk perception (Schm€alzle, H€acker, Renner, Honey, & Schupp, 2013). For

instance, recent data from the United States showed that people who looked to the
news more (vs. less) experienced higher perceived vulnerability and, in turn, more

depressive symptoms (Olagoke, Olagoke, & Hughes, 2020). Therefore, the media and

other environmental factors may have a relevant impact on how people experienced

the virus outbreak and the subsequent restrictions.

Italian citizenswere asked to accept severe restrictions to their freedom and to comply

with a wide range of behaviours intended to protect them and reduce the spread of the

virus. However, there were large differences in how people respected these directives.

Consistent with the Italian experience, data from the United Kingdom showed that some

of the factors leading to face maskwearing are the following: age, gender, where a person

lives (urban environment or not), existing health issues, depression, stress, and anxiety

(Shevlin et al., 2020). Furthermore, the degree of compliancewith these behaviours could
have had a potentially significant impact onwhen the peak of caseswas reached (Fisher, &

Wilder-Smith, 2020). As a consequence, the governmentwas forced to repeatedly tighten

the rules and the controls in the streets.

The psychological literature shows that risk perception and people’s behaviours at

large are significantly impacted by the way they feel about something. Slovic and

colleagues proposed the affect heuristic to explain how emotions can influence

people’s reactions (Slovic, Finucane, Peters, & MacGregor, 2004). This heuristic

suggests that people attach an emotional value to the stimuli and events in their lives.
As a result, they approach things that elicit positive affective reactions and tend to

avoid those that elicit negative affective reactions. To complicate things further, the

COVID-19 pandemic is characterized by a high degree of uncertainty since some

patients can be asymptomatic and even science lacks the tools to fight it (e.g., a

vaccine). According to research in risk perception, these are characteristics that lead

to a sense of dread and anxiety (Slovic, 1987) that need to be regulated in order to

avoid irrational responses. As a result, it is likely that people who are more (vs. less)

effective at regulating their emotions would be able to comply with the restrictions
regardless of how they are feeling about the virus outbreak and for a longer time.

Consistently, people who perceive a high risk of being infected by the virus should be

more willing to use a mask or avoid unnecessary social activities (e.g., meetings or

travels). As a result, these people will end up following more closely the restrictions

and protective actions imposed by the government. This prediction is consistent with

recent work showing that one of the factors leading to face mask wearing is indeed a

heightened risk perception (Shevlin et al., 2020).
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Further, based on the important role emotions have in shaping how people perceive

risk, in the present study, we tested whether, during the COVID-19 outbreak, emotion

regulation could moderate the relationship between people’s reactions and their

behaviours (Cohen, & Ochsner, 2018; Eippert et al., 2007). Some people are better
prepared to identify anddealwith their emotions and to regulate theway emotions impact

their behaviours. As a result, they are better at adjusting to changes and responding to

challenges, something that has a direct impact on their well-being (Hu et al., 2014).

Given the characteristics of the pandemic, we assessed how emotion regulation, the

amount of exposure to media outlets, and the number of cases were related to people’s

risk perception, and in turn the protective behaviours they undertook. Although people

may think that watching more news and accruing information can lead to a sense of

control and reduce the feeling of threat, the opposite is often true. Recent work showed
that this is what happened to many during the spread of COVID-19 since the media often

focused on the number of peoplewho died orwere infected (Van Bavel et al., 2020;Wise,

Zbozinek, Michelini, Hagan, & Mobbs, 2020).

In addition, we measured the relation between these variables at two crucial time

points: immediately after the outbreak of the virus in Italy (wave 1) and as soon as the

countrywide lockdownwas imposedby the government (wave 2).Major health crises and

worldwide disasters may have devastating effects on physical and psychological well-

being (Cohen Silver et al., 2013; Rajkumar, 2020), not to mention the economic impacts
they can have on people’s lives. Moreover, Lades et al. (2020) showed that during the

COVID-19 pandemic people’swell-beingwas related to how theywere able to spend their

time. In Italy, when the virus outbreak started people were still able to leave their homes

and meet with friends, two activities that have a positive impact on well-being (Lades,

Laffan, Daly, & Delaney, 2020), whereas after the lockdown they had to stay home, and

outdoor activities were severely restricted. As a result, it is important to understand the

role that emotion regulation could play in relation to how people reacted to the virus

outbreak.
Specifically, we expected that:

Hypothesis 1: . Watchingmore news shouldmake the threat of coronavirusmore vivid and,

as a result, increase risk perception.

Hypothesis 2: . Risk perception should be higher inwave 2 (after the start of the lockdown)
than in wave 1.

Regarding the protective behaviours, many of the actions required to keep the spread

of the coronavirus under control were met with some resistance by people (Giuffrida &

Cochrane, 2020). As a result, in wave 2 (vs. wave 1) and when risk perception is high (vs.

low), people should bemore willing to undertake these actions and abide by government

instructions. This would be consistent with prior data showing that risk perception is an

important predictor of protective behaviour in a pandemic (see, Bish & Michie, 2010).
Critically, we expect to find a moderating role of emotion regulation. When emotion

regulation is low, people should use the level of risk perception as a cue to guide their

behaviour. If risk perception is high andpeople feel threatened by the virus outbreak, they

should undertake more protective behaviours, despite the ensuing discomfort and

restriction to their freedom; in contrast, if risk perception is low, the annoyance of being
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limited by the restrictions should lead these people to undertake fewer protective actions.

This prediction is consistent with the affect heuristic and the role of emotion in decision-

making (Slovic et al., 2004). The impact of risk perception should be much smaller when

people have good emotion regulation. These people should be able to abide by externally
enforced restrictions evenwhennot feeling under risk and despite the inconvenience that

could arise. This is consistent with prior work showing that these people can detach from

their emotional reactions and deal with conditions that induce stress or pose them a

challenge (Petrides, Niven, & Mouskounti, 2006; Sevdalis, Petrides, & Harvey, 2007).

Thus:

Hypothesis 3: . After the start of the lockdown, high (vs. low) risk perception should lead to
undertake more protective behaviours, but only for people who have low

(vs. high) emotion regulation.

Finally, in wave 2, given the overall increase in the number of cases and deaths, we

assessed whether the above factors predicted people’s state anxiety in the midst of the

coronavirus crisis. Specifically, based on the classical stress model proposed by Lazarus

and Folkman (1984) we tested a mediation model. In the classic stress model, the

recognition of the threat, for example in terms of risk perception, initiates a process that
includes an emotional response, potentially an anxious one, to end with the enacting of a

behaviour. Here, we assessed the role of anxiety as amediator of the relation between risk

perception and protective behaviours.

Thus:

Hypothesis 4: . Peoplewith high (vs. low) risk perception should experiencemore (vs. less)

state anxiety. In turn, state anxiety should mediate the association between
risk perception and protective behaviours in wave 2.

Method

Participants

For the current study, 3,282 participants were recruited in a repeated cross-sectional
design, during two temporally different data collections (wave 1: N = 1603, 67.64%

female, mean age 30.95 years ranging from 18 to 72; wave 2: N = 1679, 67.99% female,

mean age 30.63 years ranging from 18 to 75). At each wave, following the initial data

acquisition, participants who were not answering from Italy and were younger than

18 years old were excluded. Only fully completed surveys were included in the analyses.

Hence, wave 1 includes 992 participants, while wave 2 includes 1,031 participants. Full

information about the participants and a comparison between the wave 1 and wave 2

samples are provided in Table 1.

Materials and procedure

The first wave of data collection was posted online between 24 February and 29 February

2020, when the virus outbreak in Italy had just begun, and the first deaths were recorded

in the Veneto and Lombardy regions. The second wave of data collections was posted
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Table 1. Characteristics of the participants and response to main survey items in the two waves of the

studya

Characteristics Wave 1 (N = 992) Wave 2 (N = 1031) Difference

Age, year (range) 30.95 (18–72) 30.63 (18–75) 0.566

Gender

Female, no. (%) 671 (67.64%) 701 (67.99%) 0.148

Highest level of education

Primary school, no. (%) 0 (0%) 1 (0.09%) 0.679

Middle school, no. (%) 36 (3.63%) 50 (4.85%)

High school, no. (%) 427 (43.04%) 460 (44.62%)

Bachelor’s degree, no. (%) 333 (33.57%) 303 (29.39%)

Master’s degree, no. (%) 170 (17.14%) 187 (18.14%)

Specialization/Doctorate, no. (%) 26 (2.62%) 30 (2.91%)

Income

>10,000 (%) 75 (7.56%) 65 (6.30%) 0.043

10,000–19,999 (%) 180 (18.15%) 190 (18.43%)

20,000–29,999 (%) 12 (1.21%) 9 (0.87%)

30,000–39,999 (%) 239 (24.09%) 260 (25.22%)

40,000–49,999 (%) 144 (14.52%) 153 (14.84%)

50,000–59,999 (%) 83 (8.37%) 93 (9.02%)

60,000–69,999 (%) 49 (4.94%) 50 (4.85%)

70,000–79,999 (%) 29 (2.92%) 29 (2.81%)

80,000–89,999 (%) 28 (2.82%) 27 (2.62%)

90,000–99,999 (%) 14 (1.41%) 17 (1.65%)

100,000–109,999 (%) 4 (0.40%) 3 (0.29%)

110,000–119,999 (%) 10 (1.01%) 7 (0.68%)

120,000–129,999 (%) 3 (0.30%) 3 (0.29%)

130,000–139,999 (%) 1 (0.10%) 3 (0.29%)

140000–149,999 (%) 2 (0.20%) 0 (0%)

>150,000 (%) 3 (0.30 %) 1 (0.10%)

Prefer not to say (%) 116 (11.70%) 121 (11.74%)

Political orientation

Extreme left wing, no. (%) 23 (2.32%) 26 (2.52%) 2.473*
Left wing, no. (%) 273 (27.52%) 285 (27.64%)

Centre-left wing, no. (%) 273 (27.52%) 335 (32.50%)

Centre wing, no. (%) 151 (15.22%) 152 (14.74%)

Centre-right wing, no. (%) 144 (14.52%) 142 (13.77%)

Right wing, no. (%) 117 (11.79%) 85 (8.25%)

Extreme right wing, no. (%) 11 (1.11%) 6 (0.58%)

Religiosity, 7-points scale (SD) 2.927 (1.78) 2.944 (1.824) 0.204

Trust authorities, 1–7 scale (SD) 3.957 (1.415) 4.250 (1.357) 4.765***
Symptoms reported in the last 48 hours

Coughing, no. (%) 205 (20.67%) 176 (17.07%) 4.273*
Runny nose, no. (%) 313 (31.55%) 283 (27.45%) 4.096*
Fever, no. (%) 32 (3.23%) 17 (1.65%) 5.319*
General malaise, no. (%) 143 (14.42%) 123 (11.93%) 2.734

Sore throat, no. (%) 122 (12.30%) 123 (11.93%) 0.064

Headache, no. (%) 290 (29.23%) 257 (24.93%) 4.752*

Continued
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online between 10 March and 20 March 2020 immediately after the Italian government

enacted a full country lockdown. Both surveys followed the same posting procedures.1

and were disseminated on social media platforms (e.g., Facebook) and through instant
messaging (e.g.,WhatsApp) to collect data on risk perception and behaviours undertaken

to avoid virus contagion. Facebook posts were shareable to facilitate snowball sampling

and instant messaging also included groups with the specific request to share the survey.

Informed consent was obtained from all participants who were informed of the purpose,

risks, and benefits of the study.

In addition to demographic data, participantswere asked about recent cold and flu-like

symptoms (i.e., coughing, runny nose, fever, general malaise, sore throat, and headache).

Other questions addressed media exposure to information related to COVID-19 (e.g.,
social media, national newspapers, local newspapers, press agencies, newscasts, TV

programs, health bureau communications, WHO, scientific journals), whereas partici-

pants’ risk perception was measured with a single item asking participants to rate how

high they perceived the risk of contracting COVID-19 (see full materials in the

Appendix 1). In addition, participants were asked to complete the trait emotional

Table 1. (Continued)

Characteristics Wave 1 (N = 992) Wave 2 (N = 1031) Difference

Media exposure

Social media (%) 344 (34.70%) 503 (48.80%) 41.36***
National newspapers (%) 443 (44.70%) 582 (56.50%) 28.13***
Local newspapers (%) 228 (23.00%) 342 (33.20%) 25.93***
Press agencies (%) 151 (15.20%) 259 (25.10%) 30.66***
Newscasts (%) 566 (57.10%) 747 (72.50%) 52.62***
Shows on TV (%) 186 (18.80%) 317 (30.70%) 38.95***
National health bureau (%) 525 (52.90%) 677 (65.70%) 34.04***
WHO (%) 378 (38.10%) 460 (44.60%) 8.84**
Scientific journals (%) 93 (9.40%) 142 (13.80%) 9.53**

Protective behaviours

Bought a face mask (%) 63 (6.40%) 288 (27.90%) 164.23***
Called the doctor (%) 39 (3.90%) 75 (7.30%) 10.63**
Washed hands more often (%) 663 (66.80%) 921 (89.30%) 150.58***
Cancelled meeting (%) 423 (42.60%) 897 (87.00%) 438.79***
Cancelled travel plans (%) 196 (19.80%) 550 (53.30%) 245.03***

Note. The table reports the following statistics: t test for age, education, income, political orientation,

religiosity, and trust in authorities; chi-square for gender, each of the symptoms, each of the media

sources included in the media exposure measure, and each of the behaviours included in the protective

behaviours measure.
aCompared to the general Italian population in our sample, participantswere younger (mean for the Italian

population = 45.70), there were more females (Italian population = 51.29%), whereas the mean income

was similar (Italian population = 31,393 Euros).; *p < .05; **p < .01; ***p < .001.

1 Recruitment occurred mainly through Facebook pages. The advertisement of the study was posted in several groups. We chose
to start the snowball sampling from very different populations (e.g., University students, parents, sales agents, book clubs) in order
to include a diverse sample. We then relied on snowball sampling. In addition, the survey was spread also through WhatsApp
groups. The initial groups were directly linked to the research team but once again we relied on snowball sampling asking who
completed the survey to share it in other groups.
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intelligence questionnaire (TEIQue-SF; a = .88; Petrides, 2009). The TEIQue-SF includes

30 items measuring people’s emotion regulation and experience. Participants answer

each item on a 7-point scale ranging from 1 (‘completely disagree’) to 7 (‘completely

agree’). State anxietywasmeasured, inwave 2, byway of the State-Trait Anxiety Inventory
(STAI; a = .65; Spielberg, 1983). The state subscale of STAI includes 20 items measuring

whether people experienced a series of emotional reactions recently. Participants answer

each item on a 4-point scale ranging from 1 (‘almost never’) to 4 (‘almost always’). Finally,

we kept track of the number of infected cases recorded per million Italian citizens on the

days in which the two surveys were posted online. The dependent variable of our study

was the protective behaviours that people reported to have undertaken around the time

they answered the surveys (see Table 1).

Data analysis

Mainly we ran multiple regression analyses with a backward model selection procedure.

The decision of using an exploratory approach in the analysis was due to the lack of

literature studying how the variables of interest could be associated with people’s

reactions and behaviours during a pandemic. Specifically, we used the Akaike information

criterion (AIC) model comparison to compare sets of candidate models fitted to the same

data using the step AIC function in R (Akaike, 1973; McElreath, 2016). The biggest
advantage of this approach is the selection of the most plausible model and ranking and

weighting of the remainingmodels in a pre-defined set (Burnham, Anderson, & Huyvaert,

2011). Results were interpreted in terms of AIC, Akaike weights, significance, size of

coefficients, and explained variance.Generally, smaller AIC values are indicators of amore

parsimonious model. Finally, we ran a mediation analysis using the R software and the

‘lavaan’ package (Rosseel, 2012) to assess whether state anxiety mediated the relation

between the variables of interest and the protective behaviours in wave 2.

Results

Descriptive statistics and correlations

Descriptive statistics showed that, consistent with the trend of the epidemic and the

restrictive measures put in place by the government, risk perception was higher in the

secondwave than in the first (Table 2). Similarly, in the secondwave (vs. the first), people
attended to more news outlets and undertook more protective behaviours.

We then checked the correlations among the study variables. Results showed some

differences between the first and secondwave (Table 3). In the firstwave, risk perception

correlated, positively only with the number of protective behaviours participants

undertook to avoid being infected, whereas in the second wave, it correlated positively

with behaviours aswell asmedia exposure and the actual rate of infected cases permillion

Italian citizens. In addition, media exposure was positively correlated with the number of

protective behaviours.

Risk perception

To assess which factors predicted risk perception, we ran a backward model selection

analysis with a starting model that included emotion regulation, media exposure, wave,

their two-way and the three-way interactions, while controlling for age, trust in
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authorities, political orientation, income, education, and rate of cases per a million

inhabitants. The final and most plausible model (AdjR2 = .20, p < .001, AIC base-

line = 13050.42; AIC model = 13038.29) included only the main effects of media

exposure (b = .07, B = 1.52, SE = .36, t = 3.19, p = .001, 95% C.I. [0.45, 1.87]), wave

(b = .29, B = 16.37, SE = 2.17, t = 7.53, p < .001, 95% C.I. [12.11, 20.63]), political

orientation (b = .08, B = 1.56, SE = .40, t = 3.88, p < .001, 95% C.I. [0.77, 2.35]), and

rate of cases per a million inhabitants (b = .15, B = .04, SE = .01, t = 3.97, p < .01, 95%

C.I. [0.02, 0.05]).

Protective behaviours

To test which factors predicted the number of protective behaviours undertaken by

participants,we ran a backwardmodel selection analysis.We started froma fully saturated

model with a four-way interaction between emotion regulation, media exposure, wave,

and risk perception, while controlling for the same covariates as in the previous model.

The final andmost plausiblemodel is reported inTable 4. The key finding of this analysis is
a significant three-way interaction between emotion regulation, wave, and risk percep-

tion. We probed the interaction by way of a slope analysis. In the first wave, regardless

from the level of risk perception, emotion regulation never predicted behaviours (p = .40

or higher). In the second wave, risk perception moderated the relationship between

emotion regulation and protective behaviours. As risk perception increased the

correlation between emotion regulation and behaviours decreased. Specifically, a

Neyman–Johnson analysis showed that emotion regulation was significantly related to

behaviours for all values of risk perception below 67.53. In other words, for participants
who perceived low or average levels of risk perception an increase in the number of

behaviours undertaken was associated with a higher emotion regulation (Figure 1).

State anxiety

We then focused only on wave 2 in which we also measured state anxiety. First of all, we

ran a backward model selection analysis. We started from a fully saturated model with a

three-way interaction between emotion regulation, media exposure, and risk perception,
while controlling for the same covariates as in the previous models. The final and most

Table 3. Correlations between themain study variables split bywave (wave 1 in the bottom left side and

wave 2 in the top right side of the correlation matrix)

Wave 2

Emotion reg. Risk perception Media exposure Behaviours

Cases per

million

Wave 1

Emotion reg. --- �.04 .02 .08** �.03

Risk perception �.01 --- .08** .18*** .13***
Media exposure .03 .05 --- .15*** .00

Behaviours .00 .20*** .14*** --- .11***
Cases per million .02 .05 �.01 �.03 ---

Note. *p < .05; **p < .01; ***p < .001.
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Figure 1. Slopes for emotion regulation depending on wave and participants’ risk perception levels.

Table 4. Regression model predicting the number of behaviours participants undertook to protect

themselves from infection

b B SE t 95% C.I.

Intercept .003 1.61 .97 1.65 [�0.30, 3.52]

Emotion regulation �.22 �.36 .19 �1.87 [�0.73, 0.02]

Media exposure .49 .36 .18 1.99* [0.005, 0.71]

Wave �.65 �1.53 .69 �2.23* [�2.89, �.18]

Risk perception �.27 �.01 .02 �.65 [�0.05, 0.02]

Trust authorities .05 .04 .02 2.44* [0.01, 0.07]

Political orientation �.04 �.04 .02 �2.33* [�0.07, �0.01]

Education .05 .06 .03 2.54* [0.01, 0.11]

Cases per million .11 .001 .0004 3.13** [0.0004, 0.002]

Emotion regulation 9 Media exposure �.45 �.06 .04 �1.79 [�0.14, 0.01]

Emotion regulation 9 Wave 1.12 .49 .14 3.56*** [0.22, 0.75]

Emotion regulation 9 Risk perception �.47 .004 004 1.09 [�0.003, 0.01]

Media exposure 9 Risk perception �.49 �.004 .003 �1.37 [�0.01, 0.002]

Wave 9 Risk perception 1.40 .03 .01 2.43* [0.01, 0.05]

Emotion regulation 9 Media exposure

9 Risk perception

.58 .001 .001 1.61 [�0.0002, 0.002]

Emotion regulation 9 Wave

9 Risk perception

�1.51 .01 .002 �2.60** [�0.01, �0.001]

Adj R2 = .34, p < .001, AIC baseline = �154.09; AIC model = �160.80

Note. *p < .05; **p < .01; ***p < .001.
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plausible model is reported in Table 5. We found significant main effects for emotion

regulation, media exposure, and risk perception but no interaction effects.

Based on these results, we tested whether state anxiety could mediate the relation

between risk perception and people’s protective behaviours while also including the

interaction between risk perception and emotion regulation (see Figure 2). Results

revealed that people’s behaviours were predicted by both the interaction and state

anxiety. Both the indirect path (b = .02, B = .44, SE = .0002, z = 2.88, p = .002, 95%
C.I. = [0.0003, 0.001]) and the overall model (b = .45, B = .44, SE = .08, z = 5.62,

p = .002, 95% C.I. = [0.21, 0.69]) were significant supporting the conclusion that state

anxiety partially mediated the relation between risk perception and protective

behaviours.

Table 5. Regression model predicting participants’ state anxiety

b B SE t 95% C.I.

Intercept .004 64.74 2.72 23.80*** [59.40, 70.08]

Emotion regulation �.18 �2.22 .37 �6.06*** [�2.95, �1.50]

Media exposure .27 1.53 .49 3.12** [0.57, 2.50]

Risk perception .24 .09 .03 3.55*** [0.04, 0.14]

Education .12 1.18 .30 3.91*** [0.59, 1.77]

Cases per million �.05 �.005 .003 �1.58 [�0.01, 0.001]

Media exposure 9 risk perception �.19 �.01 .007 �1.74 [�0.03, 0.002]

Adj R2 = .08, p < .001, AIC baseline = 4474.75; AIC model = 4464.46

Note. *p < .05; **p < .01; ***p < .001.

Figure 2. Model assessing the role of state anxiety as amediator of the relation between risk perception

and the number of protective behaviours undertook by people during the lockdown (wave 2).
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Discussion

In the present study, we reported how people’s risk perception varies in relation to
exposure tomedia outlets, time, and number of cases. Risk perception in turnpredicted the

protectivebehaviours thatpeopleundertook tocontain the spreadof thevirus. Importantly,

at the most intense time during the crisis (wave 2), when the countrywide lockdown was

imposed, this relation was moderated by howwell people regulated their emotions. These

resultswere further explainedby themediating roleof state anxietyon the relationbetween

risk perception and protective behaviours. People who perceivedmore risk experienced a

higher level of state anxiety and undertook more protective behaviours.

Towards the end of February 2020, Italy experienced the outbreak of the COVID-19
infection. Initially, just a few cases were reported, and the government enacted mild

containment measures locking down specific areas. This initial reaction was not enough

to stop the spread of the virus and, on 9March, the government decided to put the whole

country in lockdown. At this point, every Italian citizen was somehow directly impacted

by this major health crisis and had to deal with it and the lifestyle changes it imposed.

Consistent with these developments, we found a higher risk perception in the second

wave compared to the first. In addition, at both these times, the media were flooded with

news and statistics about the number of positive cases and deaths as well as news about
the hospitals struggle to treat all patients. As a result of the grim reality portrayed by the

media, looking at them more was associated with a higher risk perception. This is

consistent with recent evidence related to the pandemic as well as with work in the field

of risk perception showing that images and news reported by the media can increase the

sense of threat experiencedbypeople (Slovic et al., 2004; Rubaltelli, Scrimin,Moscardino,

Priolo, & Buodo, 2018). Finally, risk perception was associated with the increase in the

rate of cases per million inhabitants and was higher for right-wing versus left-wing

respondents. This result might depend on the fact that the COVID-19 outbreak is
characterized by a high degree of uncertainty and right-wing people have been found tobe

cognitively less flexible (Tetlock, 2007). Importantly, of all the variables associated with

risk perception, the main predictors were time (wave 2 vs. wave 1) and the number of

positive cases in days inwhich datawere collected. As expected, people’s risk perception

was mainly associated with the start of the lockdown and the much higher number of

positive cases registered at that time.

Betweenwave 1 andwave 2, therewas an increase in the number of behaviours people

undertook to avoid infection. Results showed that the main predictor was a three-way
interaction between wave, risk perception, and emotion regulation, although media

exposure also was associated with the willingness to undertake protective behaviours.

Specifically, only in wave 2, the relation between risk perception and protective

behaviours was moderated by emotion regulation, indicating that when risk perception

was lowor average the effect of emotion regulationwas significantwhereas people always

undertook a high number of protective behaviours when they perceived high risk. In

otherwords, thismeans that,when the countrywide lockdownwas imposed, peoplewho

were more effective in regulating their emotions undertook a high number of protective
behaviours regardless of their risk perception. Instead, for ineffective regulators, the

increased number of protective behaviours was related to their risk perception. This

finding is consistent with the literature on emotion regulation and how people react to

real-life emotionally loaded events (e.g., terrorist attacks; Scrimin & Rubaltelli, 2019),

although it was reported for the first time in relation to a global pandemic. Importantly,

emotion regulation was not associated with a lower risk perception as it was found in
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other contexts. Instead, emotion regulation moderated the relation between risk

perception and people’s willingness to undertake protective behaviours. Consistent

with our hypotheses, emotion regulation had a moderating role on people’s resistance to

undertake protective measures. Individuals with a high emotion regulation were willing
to undertake a similar number of protective behaviours regardless of their level of risk

perception. In contrast, when emotion regulation was low, people’s willingness to

undertake protective behaviours was associated with their risk perception. Consistent

with the affect heuristic (Slovic et al., 2004), when they perceived the risk as high, this

information could have become a cue that led them to undertake a number of protective

behaviours similar to that of individuals with high emotion regulation. When risk

perception was low, these people undertook significantly fewer protective behaviours.

This might have happened because they were bothered by the imposed restrictions, but
they did not feel as much under threat to be motivated to comply with the protective

measures. These findings are consistent with past literature showing that people who are

effective at regulating can modulate the effect of their emotions and their behaviours are

not necessarily affected by the way they feel (Sevdalis et al., 2007).

As a result, in the midst of the COVID-19 outbreak, these people were more likely to

follow guidelines on protective behaviours even without feeling particularly threatened

by the coronavirus. They did not need to follow an emotional cue to abide by the

restrictions set to keep the spread of the virus under control. In contrast, people who are
ineffective at regulating their emotions tend to behave in away that is highly influencedby

the way they feel (Mikolajaczak, Petrides, Coumans, & Luminet, 2009). This is shown by

our finding that peoplewith a low score on emotion regulationwere undertaking a higher

number of protective behaviours when feeling threatened by the coronavirus (high risk

perception) than when they were feeling safe (low-risk perception).

Finally, in wave 2, we decided to measure participants’ state anxiety since the

lockdown introduced by the government had likely had a different effect on how each

person felt about the evolution of the virus outbreak. A mediation model showed that, at
the peak of the virus outbreak, risk perception predicted anxiety, which, in turn,

predicted the number of behaviours undertaken by people. Importantly, despite the

mediating role of anxiety, risk perception remained a significant predictor of protective

behaviours and this relation was still moderated by emotion regulation. This result shows

that, among people who were worst regulators, those who perceived a higher risk

undertook more protective behaviours, likely as a way to control their anxiety about the

crisis. At the same time, ineffective regulatorswhodid not perceive the level of risk as high

failed to undertake enough protective behaviours. This is likely because they lacked the
emotional cue represented by a heightened sense of anxiety. These findings are consistent

with our interpretation that people who have low emotion regulation needed an

emotional cue to find the motivation to undertake behaviours that can protect them from

the virus.

The present work provided a first picture of how Italians reacted to the early outbreak

of the coronavirus in the country and then adapted to the countrywide lockdown that

imposed severe limitations to their freedom and obliged them to significantly change their

lifestyles, thus causing an additional source of stress. Our goal was to get a better
understanding of the environmental and psychological factors that could predict how

people reacted in these very challenging and dramatic times. We do not pretend to have

tested an exhaustive list of factors and we acknowledge that how people react to the

COVID-19 outbreak could differ by country because of cultural factors and the specific

measures implemented by each government. It is also important to note some limitations
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of our study. First of all,we included several predictors in ourmodels and results should be

interpreted carefully becauseof potential issueswithmultiple comparisons. Furthermore,

it should be kept inmind that the same responders were not sampled at eachwave.While

it is plausible to think that risk perception and behaviours changed as a function of time
passing, the exponential growth of COVID-19 cases, and the stringent lockdown, other

factors related to sample composition might be causing part of the changes. Hence, the

observed differences between samples should be interpreted with caution. Also, related

to the sample characteristics, a further limit is the convenience sampling and recruitment

strategy which might have influenced a range of responses. However, it should be noted

here that we were careful to start the snowball sampling from very different populations

(e.g., University students, parents, sales agents, book club). Finally, we did not ask

participants about their general health status or whether they had any pre-existing issues
that, if infected by the coronavirus, could increase the severity of their symptoms. This

information could have been useful to assess whether risk perception and protective

behaviours were impacted by the health status of the respondents. Recent work by

Shevlin et al. (2020) suggests that, in theUK, peoplewith health issuesweremore likely to

be in favour of mask wearing.

Notwithstanding these points, the present study provides important information

regarding how people experienced the early stages of the outbreak. This information

could prove very valuable in the coming months to understand who is more likely to be
impacted by the stress caused by the COVID-19 pandemic as well by all the imposed

limitations. Even among the people who make a quick recovery, some might be less

effective at regulating their emotions and feel highly threatened by the crisis. Despite not

showing visible signs of sufferance, these people may be severely impacted by the

sustained stress and anxiety they endured during the long lockdown especially if they

undertookprotective behaviour out of fear. Similarly, among theworst regulators,wemay

need to protect those who did not perceive the risk as high and failed to protect

themselves well enough. As countries move towards slowly resuming normal activities
these individuals might put themselves at serious risk and potentially cause a new

outbreak of the virus. These factors should be accounted for when implementing and

communicating the next steps and the long-termmeasures to be followed in the aftermath

of the COVID-19 outbreak. Specifically, since over time people have shown to adjust

differently to the pandemic, it is important tomonitor the population in order to be able to

target the intervention.One possible suggestionmight be that of having people self-report

on their behaviours and stress response, for example through a free public application.

Thiswould allownot only to target the interventions but also to offer somebasic advice on
strategies to foster emotion regulation skills. Importantly, a second suggestion for health

professionals could be to offer simple training sessions to help individuals to regulate

emotion and become more resilient in the face of the pandemic.
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Appendix 1:

Survey questions (translated from Italian to English)

The survey questions were roughly the same in both waves, any differences between the
two surveys are reported in the text below.

Gender:

� Female

� Male

� Non-binary

� Prefer not to say

Age: _________ years old
Please, insert below your ZIP code: _________

What is your level of education?

� Primary school

� Middle school

� High school

� Bachelor’s degree

� Master’s degree

� Specialization/Doctorate

What is your household income?

� > 10,000 (%)

� 10,000–19,999
� 20,000–29,999
� 30,000–39,999
� 40,000–49,999
� 50,000–59,999
� 60,000–69,999
� 70,000–79,999
� 80,000–89,999
� 90,000–99,999
� 100,000–109,999
� 110,000–119,999
� 120,000–129,999
� 130,000–139,999
� 140,000–149,999
� > 150,000

� Prefer not to say

Answer the following question moving the cursor along the line ranging from 0 (not high

at all) to 100 (very high):

� How high is the risk of contracting COVID-19?
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During the last 48 hours, did you experience any of the following symptoms?

Coughing Yes No

Runny nose Yes No

Fever Yes No

General malaise Yes No

Sore throat Yes No

Headache Yes No

During the last week, did you undertake any of the following behaviours?

Bought a mask Yes No

Called the doctor Yes No

Washed hands more often Yes No

Cancelled meetings Yes No

Cancelled travel plans Yes No

Where did you look and read news and information about COVID-19?

Facebook and other social media Yes No

National newspapers Yes No

Local newspapers Yes No

Press agencies Yes No

Newscasts Yes No

Shows on TV Yes No

National health bureau Yes No

WHO Yes No

Scientific journals Yes No

Trait Emotional Intelligence Questionnaire – Short Form (Petrides, 2009).

State-Trait Anxiety Inventory (state anxiety subscale; Spielberg, 1983 – only in wave 2)

What is your political orientation?

� Extreme left wing

� Left wing

� Center-left wing

� Center-right wing

� Right wing
� Extreme right wing

Independently from your specific faith, how much do you consider yourself as a

religious person?

� 1 (not at all)
� 2

� 3
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� 4

� 5

� 6

� 7 (very much)

Please, report on the scale below your trust in the authorities:

� 1 (not at all)

� 2
� 3

� 4

� 5

� 6

� 7 (very much)
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