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Abstract: Given the importance of perceived susceptibility to a disease in adopting preventive
behaviors, and the negative impact of optimism bias on prevention, this paper aimed to explore to
what extent comparative optimism bias (understood as the tendency to assess a lower probability for
oneself to experience negative health events compared to others) is present in the specific context of
the Covid-19 pandemic, in two countries with different profiles in terms of the spread of the disease:
Italy and Romania. After identifying optimism bias in both countries, we tested whether it depends
on respondents’ characteristics like gender, age, education, health status and whether or not they
have the opportunity to work from home. We surveyed 1126 Romanians and 742 Italians, and found
that optimism bias depends on self-reported health status, and that optimism bias increases with age.
Inconclusive evidences were found regarding gender and education level, as well as the option to
work from home.

Keywords: Covid-19; optimism bias; pandemic; perceived risk; coronavirus health crisis;
risk communication

1. Introduction

“People tend to think they are invulnerable. They expect others to be victims of misfortune, not
themselves” [1].

After more than two months of virtually global lockdown, the mitigating measures against the
COVID-19 pandemic, caused by the new coronavirus SARS-CoV-2, have entered into a new phase of
less coercion and more personal responsibility. While gradually relaxing the restrictions on mobility
and social interactions, governments continue to advocate the key role of maintaining health-preventing
behaviors. If public risk perception was important from the beginning of the process, it becomes
paramount at this point [2,3].

The research on previous pandemics (SARS, MERS) reflects upon correctly understanding
the motivating factors behind the adoption of prevention [4–7]. Perceived susceptibility to the
disease or perceived risk constitutes one major determinant for prevention under different theoretical
frameworks applied to health psychology: theory of planned behavior [8], health belief model [9]
or protection-motivation theory [10]. Perception is in general subject to emotions and judgment
biases, among which the optimism bias is central in explaining how we process negative and positive
information differently [11]. For the purpose of this research, we adopt the comparative view on
optimism bias and define it as the tendency to assess a lower probability for oneself to experience
negative health events compared to others [12]. Thus, it expresses a mismatch between perceived risk
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and actual risk [13]. As main features, the optimism bias distinguishes itself through a high resistance
to de-biasing attempts [1,14,15] and a pervasiveness across populations and situations [16].

This paper proposes new empirical evidence regarding these two properties of the optimism bias
and addresses the following questions:

(1) Does the optimism bias affect people’s beliefs in the case of the Covid-19 pandemic, as it affects
other contexts discussed in the literature?

(2) Are there particular instances, and associated objective and subjective factors, of how the optimism
bias was experienced in Romania and Italy, at different moments of the pandemic evolution?

The first research question builds upon how the optimism bias was measured in other health
contexts, of different magnitudes and urgency: influenza A/H1N1 flu [17–19], Ebola [20] and different
types of cancer screening (e.g., breast cancer [21]; sun related behavior [22]). Additionally, there is
also some very recent work documenting the existence of optimism bias in the COVID-19 case, with
application to the U.K., U.S., Germany [23], France, Italy, Switzerland [24], China [25] and Poland [26].

The second question brings a comparison between two countries with very different profiles. Given
the rapid intra-community transmission of the virus, Italy stands as a reference case of susceptibility
to, and severity of the disease. Romania stands at a different corner, having managed the health crisis
with a reasonable number of infections and deaths. A direct comparison between Romania and Italy
provides a layer of spatial and socio-economic variation against which the nature of optimism bias can
be better understood. In addition, we aim to test whether the optimism bias depends on the level of
perceived susceptibility. We go into a line of research that is currently inconclusive, showing mixed
evidences regarding the relationship between personal risk judgement and objective risk factors [1,16].

The contribution of our work is multifold. First, our data captures real time measurement. In both
cases we measured actual and not remembered experiences, avoiding potential memory biases [27].
Second, we propose a comparison of two alternative measurements for an optimism index, showing
that direct versus indirect measurements has an influence on how people perceive their susceptibility
to the virus. Third, we discuss several sources of perceived susceptibility introducing novel contextual
variables, like the possibility of remote work, and we propose practical recommendations to improve
preventive campaigns.

The rest of the paper is organized as follows: Section 2 presents our research hypotheses,
measurement and data, and Section 3 follows in describing the analysis method. Section 4 illustrates
the results, while the implications, conclusions and future directions of research are discussed in the
last section.

2. Research Hypotheses, Questionnaire and Data

2.1. Research Hypotheses

The universality of cognitive biases is both an appealing and debatable topic, given the scarcity of
comparable cross-cultural studies. The views on optimism bias are also split between favoring either
the cultural variation perspective (e.g., from West to East, [28]) or rather its generalized acceptance,
with the inclusion of the differentiating impact of self-efficacy beliefs filtered by individualist and
collectivist dimensions [29,30].

Given that within Europe there is a sense of growing convergence between Western and Eastern
Europe, we affiliate with the opinion that both Romanians and Italians experience the optimism bias.

Hypothesis 1a: Romanians show an optimism bias when expressing their beliefs regarding a potential infection
with Covid-19.

Hypothesis 1b: Italians show an optimism bias when expressing their beliefs regarding a potential infection
with Covid-19.
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In Italy, the lack of information on the virus’ seriousness caused alternating optimistic and
pessimistic moods, which reached the point of severe collective concern from March onwards. At the
time of our measurement the pandemic severity in Italy was far higher than in Romania, and since this
information was public knowledge, we expect a more salient optimism bias in the latter case. This is in
line with the adaptive feature of optimism and the prediction that the bias magnitude increases with
the level of uncertainty [11,31]. We postulate that uncertainty was higher in Romania at the time of
measurement, as we were not able to estimate both the spread and the response of the population and
of the health system.

Hypothesis 1c: Romanians show a stronger optimism bias than Italians regarding a potential infection with
Covid-19.

Previous literature shows that optimism bias transcends population socio-demographic
characteristics [11].

Hypothesis 2a: There are no statistically significant gender differences in how people experience the optimism
bias, in Romania and Italy.

Hypothesis 2b: There are no statistically significant educational differences in how people experience the
optimism bias, in Romania and Italy.

However, there is a lack of consistency in the findings concerning the relation between optimism
bias and age. We formulated hypothesis 2c following the more recent neuroimaging studies which
favor the assumption that optimism bias is enhanced in older age [32].

Hypothesis 2c: Optimism bias increases with age, in Romania and Italy.

Concrete exposure to the virus has an impact on people’s risk perception, making them more
concerned about possible contamination. To that extent, the possibility of working from home may act
as a proxy for non-exposure to the environment, and thus the virus, preserving the optimism illusion
(by comparison to those than do not have the option of remote work).

Hypothesis 3: Respondents who have the option to work from home are more optimistic than those who do not,
in both countries.

Healthy individuals consistently experience a more salient optimism bias than depressed
individuals [33–35]. Correspondingly, chronic patients report unrealistic pessimism in case of diabetes
conditions [36], cancer [37,38] or hepatitis C [39]. Thus, we assume that self-reported health has an
important influence on the bias.

Hypothesis 4: Respondents with lower levels of self-reported health status are less optimistic than those with
higher levels.

2.2. Questionnaire

Our surveys were conducted by adopting a combination of convenience sampling [40,41] and
snowball sampling methods [42,43] through online questionnaires administered in Romania and Italy.
Convenience sampling is increasingly used in online surveys [44] because they are cost-saving, fast,
and have readily available respondents [45,46]. Similarly, snowball sampling, based on ”contacting
one participant via the other” [43], is appreciated in online research for maximizing the time-cost trade
off and increasing sample size [41]. Previous studies [42] showed that as the sample expands wave
by wave, it approaches an equilibrium that is independent of the convenience sample of seeds from
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which it started. Therefore, any selection of seeds produces the same equilibrium sample composition
if the sample size reaches a large enough threshold value, and it does not matter if the initial sample
was non-random. For this research, Facebook, Linkedin and online personal networks have been used
as initial convenience samples of seeds [42] from which the snowball sampling began.

Our questionnaire consisted of 11 questions (Table 1). We measured perceived severity to
the infection with Covid-19 using four items adapted from previous measurements of perceived
susceptibility to a disease [47]. In addition, we included questions related to the respondents’
demographic and socioeconomic backgrounds. We also measured self-reported health status, and
whether the respondents could work remotely, given the pandemic and the imposed state of emergency
in both countries.

Table 1. The questionnaire.

Item Question

General information

Age Respondent’s age

Gender
Male

Female
Other

The higher level of completed education is: Middle education
Higher education

Health and Covid–related questions

Self reported health status
Lower than other people
The same as other people
Better than other people

Does your job allow you to work from home? Yes
No

How well informed do you consider you are regarding the preventive behavior
you should pursue against Covid-19 infection?

Measurement: 1–10
1 = no information at all
10 = very well informedTo what extent you adopted the recommended preventive behavior against

Covid-19?

Perceived susceptibility

SS1: It is very likely for me to get infected with Covid-19 Measurement: 1–7
1 = total disagreement

7 = total agreement
SS2: It is very likely for someone to get infected with Covid-19.

SS3: I feel that I have higher chances to get sick, compared to other people

The Romanian questionnaire was launched on Friday, 13 March 2020, at 1:36 p.m. and closed
on 27 March at 12:27 p.m. As such, our measurement for Romania covers three periods of time: the
beginning of discussions about the epidemic (13 March), the lockdown announcement (14 March),
and the immediate post–implementation of the measure (16 March). The Italian questionnaire was
launched on Wednesday 18 March 2020 at 5:40 p.m. and closed on 1 April at 01:27 a.m. Thus, we
divided the responses in two categories: answers received until the total lockdown was announced
(22 March at 9:50 p.m., active from 0:00 on 23 March), and responses after that moment.

2.3. Data

The Romanian data consists of 1126 respondents, while the Italian sample consists of 742
respondents. These sample sizes ensure that biases from the non-random initial selection of seeds
can be excluded [42]. The descriptive statistics are presented in Table 2, showing sample similarities
in terms of age, gender, education and self-reported health status. However, the percentage of the
Italian respondents working remotely is 30% higher than the percentage of the Romanians. This can be
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explained by the higher severity of the crisis in Italy compared to Romania at the time of measurement,
coupled with the early preparation of Italian companies for remote work (since the beginning of March,
when a possible lockdown was considered).

Table 2. Descriptive statistics.

Variable Min Mean Median Max SD

Age (RO) 16 33.89 32 82 13.26

Age (IT) 14 36.94 34 79 15.07

Variable
Proportion

Romania Italy

Gender
Female
Male

75.5%
24.5%

62%
38%

Education
Middle education
Higher education

32.2%
67.8%

34.9%
65.1%

Health status
Below others

Same as others
Better than others

6.7%
61.1%
32.1%

5.5%
68.9%
25.6%

Work from home
Yes
No

63.8%
36.2%

83.8%
16.2%

3. Method

The items used to derive the optimism indices were measured on a 1–7 Likert scale, where 1
means total disagreement, and 7 means total agreement. We aligned with the literature accepting
that variables measured on such scale can be considered numerical and therefore that usual statistical
tests are robust and can be applied to such data [48–51]. Following this trend, we used the Wilcoxon
rank sum test to test whether two samples are drawn from the same population, the Kruskal Wallis
test to see whether three samples originate from the same population, and the post–hoc Pairwise
Wilcoxon Rank Sum Tests whenever pairwise comparisons between group levels were required. If
numerical variables were involved, we tested the statistical significance of their Spearman correlation.
The use of non–parametric statistics was driven by the lack of normality of our variables. Statistical
inference based on bootstrapping compensated for not randomly selected samples. We used R software,
version 3.4.3. This section is organized as follows: (1) we explain how we measured the optimism
indices; (2) we show that optimism bias exists, both for Romania and Italy; (3) we explore whether
optimism indices differ across countries; (4) we explore potential correlations between each index and
other variables.

We measure optimism bias based on optimism indices derived using a standard comparative
methodology [1]:

Optimism index = Perceived likelihood that an infection with Covid-19 can happen to the respondent −
Perceived likelihood that an infection with Covid-19 can happen to another person

Previous research suggests that differences in optimism bias are rather the result of different
measurement methods, and that comparisons between methods are usually impossible as each research
employs one single measurement [52]. Therefore, we employ both direct and indirect measurement [53].
In addition, to account for the order in which risk assessment is made, we alternate the questions
to assess the respondent’s perceived risk first, the risk attached to another person and again the
respondent’s risk [54]. Table 3 summarizes the items used in assessing the optimism indices.
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Table 3. Items involved in the optimism bias measurement.

Item Measurement: Optimism Index

Indirect measurement

SS1: It is very likely for me to get infected with Covid-19 Likert 1–7 OPT1 = SS1–SS2

SS2: It is very likely for someone to get infected with Covid-19. Likert 1–7 -

Direct measurement

SS3: I feel that I have higher chances to get sick from Covid-19,
compared to other people Likert 1–7 OPT3 = SS3

Table 4 presents the descriptive statistics attached to each index, and Figure 1 shows comparative
distributions by country.

Table 4. Descriptive statistics of the optimism indices.

Romania Min Median Mean Max Sd

OPT1 −6 −1 −1.508 5 1.641
OPT2 1 2 2.512 7 1.703

Italy Min Median Mean Max sd

OPT1 −6 −1 −1.403 4 1.475
OPT2 1 2 2.2 7 1.452
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The next section presents arguments in favor of optimism bias, and reports the tests for potential
differences between countries, and across measurements.

4. Results

This section is organized as follows: first, we test whether optimism bias exists in both countries,
and if Italians are less optimistic than Romanians, given the difference in pandemic severity. Second,
we explore whether personal characteristics like gender, education, perceived health status and age, as
well as the respondents’ opportunity for remote work, are related to their level of optimism.

4.1. Testing Optimism Bias

Optimism bias exists if the respondents systematically under-evaluate their likelihood to get
infected compared to the likelihood assigned to other people [1]. To prove that optimism bias exists we
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test whether the distribution of the optimism index has zero as true location for the first index, and
four for the second index.

As Figure 1a shows, the values of the first optimism index that resulted from indirect measurement
are systematically negative, showing that in both countries the respondents underestimated their
likelihood to get infected with Covid-19 compared to the likelihood assigned to other people. A
Wilcoxon rank sum test shows that the true location for both distributions is lower than 0 (p-value <

2.2 × 10−16 for both Romania and Italy), thus confirming that optimism bias exists (H1a and b). In
addition, a similar test shows that the two distributions are not different (W = 406575, p-value = 0.316).
We conclude that in the indirect measurement, the Romanian respondents are as optimistic as the
Italians, thus infirming H1c.

Figure 1b shows the distribution of the third index, obtained from direct assessment. Given the 1–7
measurement, the lack of optimism bias is translated into a distribution centered on the middle value,
4. Our tests show that optimism bias exists both for Romania and Italy for the direct measurement, and
also that Romanians are slightly more optimistic than Italians, thus confirming H1a, b and c. Table 5
summarizes these findings.

Table 5. Tests associated to the first research hypothesis, H1.

Mann-Whitney-Wilcoxon Test Optimism Index 1 Optimism Index 2

Romania

H1a: Optimism bias exists V = 11444,
p-value < 2.2 × 10−16

V = 53901,
p-value < 2.2 × 10−16

Alternative hypothesis: True location shift is lower than zero True location shift is lower than 4

Decision H1(a): Optimism bias is confirmed
in Romania

H1(a): Optimism bias is confirmed
in Romania

Italy

H1b: Optimism bias exists V = 5873.5,
p-value < 2.2 × 10−16

V = 14848,
p-value < 2.2 × 10−16

Alternative hypothesis: True location shift is lower than zero True location shift is lower than 4

Decision H1(b): Optimism bias is confirmed
in Italy

H1(b): Optimism bias is confirmed
in Italy

H1c: Romanians are more
optimistic than Italians

W = 406575,
p-value = 0.316

W = 449538,
p-value = 0.003626

Alternative hypothesis: True location shift is not equal to 0 True location shift is lower than 0

Decision H1(c) is infirmed: No differences in
optimism between countries

H1(c) is confirmed: Romanians are
more optimistic than Italians

The next subsection explores what characteristics are related to optimism bias, for each country
and measurement.

4.2. Non–Parametric Tests to Identify Correlations

To test the second research hypothesis, we checked whether our optimism indices differed across
gender and education, using the same Mann-Whitney-Wilcoxon Tests as before. In addition, we used
the Spearman Rho to identify potential significant correlations between optimism bias and age.

Table 6 summarizes the findings, showing that for the Romanian case there are no gender
differences regardless of the measurement method, so H2a is supported. In Italy there are gender
differences only for index 1, and a supplementary test shows that women scored higher than men (W
= 58846, p-value = 0.01353).
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Table 6. Tests related to H2 and H3.

Test Optimism Index 1 Optimism Index 2

No gender differences

Romania
W = 113470,

p-value = 0.4037
H2a is supported

W = 112579,
p-value = 0.2954
H2a is supported

Italy
W = 58846,

p-value = 0.02707
H2a is not supported

W = 61780,
p-value = 0.2405
H2a is supported

No education differences

Romania
W = 117340,

p-value < 0.0001
H2b not supported

W = 110986,
p-value < 0.0001

H2b not supported

Italy
W = 59130,

p-value = 0.207
H2b is supported

W = 61520,
p-value = 0.6981

H2b is supported

Bias increases with age

Romania

Rho = 0.104
p-value = 0.0005

H2c not supportedH2c is
supported

Rho = 0.179
p-value < 0.0001

H2c not supported
H2c is supported

Italy
0.268

p-value < 0.0001
H2c is supported

0.118
p-value = 0.0013
H2c is supported

No differences between those who have the option to work from home, and those who have not

Romania
W = 157786

p-value = 0.9864
H3 is not supported

W = 165230,
p-value = 0.0002
H3 is supported

Italy
W = 37906,

p-value = 0.7794
H3 is not supported

W = 39469,
p-value = 0.2937

H3 is not supported

The results also show that in the Romanian case higher education is related to lower levels of
optimism (W = 117340, p-value = 1.098 × 10−5 for index 1, and W = 110986, p-value = 1.01 × 10−8 for
index 2), so H2b is rejected. The Italian case is different, showing no differences in optimism level by
education regardless the index, so H2b is supported.

With respect to age all correlations are positive and statistically significant, so H2(c) is supported.
The last variable discussed in Table 6 accounts for potential correlation between the respondents’
level of optimism and whether or not they have the option to work from home. Regardless of the
measurement, there is no correlation in the Italian case, nor in the case of the first optimism index
in Romania. The second index in the Romanian case differs across categories, supplementary tests
showing that those who have the option to work from home score higher levels of optimism than those
who don’t have this option (W = 160143, p-value = 0.0041), thus H3 is not confirmed.

In the last part we used the Kruskal-Wallis test to check whether self-reported health status
influences the level of optimism. In addition, when necessary, we applied the post–hoc pairwise
Wilcoxon rank sum tests to understand which categories are different. Table 7 shows that there are
indeed differences in optimism across health status categories, as expected.
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Table 7. Optimism level by health status.

Kruskal-Wallis Test Optimism Index 1 Optimism Index 3

Health status is related to optimism level

Romania chi-squared = 8.3708
p-value = 0.015

chi-squared = 27.551
p-value < 0.0001

Italy chi-squared = 18.543
p-value < 0.0001

chi-squared = 30.474
p-value < 0.0001

The post hoc tests presented in Tables 8 and 9 show that H4 is confirmed for the two extreme
categories: lower than others and higher than others health status.

Table 8. Post–hoc test for health status: Optimism index 1.

Romania

p-values Lower health status than other people Similar health status as other people

Similar health status as other people 0.290 -

Better health status than other people 0.035 * 0.114

Italy

p-values Lower health status than other people Similar health status as other people

Similar health status as other people 0.00053 *** -

Better health status than other people 0.058 0.028 *

*—p < 0.05; **—p < 0.01; ***—p < 0.001.

Table 9. Post–hoc test for health status: Optimism index 2.

Romania

p-values Lower health status than other people Similar health status as other people

Similar health status as other people 0.00012 *** -

Better health status than other people 1.1 × 10−6 *** 0.034 *

Italy

p-values Lower health status than other people Similar health status as other people

Similar health status as other people 6.2 × 10−6 *** -

Better health status than other people 2.5 × 10−7 *** 0.081

*—p < 0.05; **—p < 0.01; ***—p < 0.001.

We found that those with self-reported health status lower than others score higher than those
with better health compared to other people, which confirms that lower health status is associated
with less optimistic attitudes compared to better health status.

5. Conclusions, Implications and Future Research

Given the importance of perceived susceptibility to a disease in adopting preventive behavior,
and the negative impact of optimism bias on prevention, this paper aimed to explore to what extent
optimism bias is present in the specific context of the Covid-19 pandemic, in two countries with
different profiles.

Our first goal was to explore whether optimism bias exists in each context. Second, given the
different evolution of the disease in the two countries, we expected the Italians to be less optimistic
than Romanians. After identifying optimism bias in both countries, we tested whether it depends on
respondents’ characteristics like gender, age, education, health status and possibility to work remotely.
Following the extensive literature showing that optimism bias depends on the measurement, we tested
our hypotheses across direct and indirect measurements.
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5.1. Theoretical Implications

A first general comment on the study concerns the confirmation of optimism biases [11] in
influencing people’s perception of the risk of contagion caused by Covid-19. This clearly emerges
in both the Romanian and the Italian samples. Moreover, the two indices are substantially similar
between the two countries.

The results captured by H1a and H1b are in line with the existing literature, which states that
optimism bias affects people’s beliefs in the case of collective health issues [20,23,24]. However, the
magnitude of the bias did not increase with the level of uncertainty and perceived risk, contrary to
what previous studies highlighted [11,31]. Connected with this result is what emerged with regard to
the hypothesis (H1c) that Romanians show a stronger optimism bias than Italians facing the Covid-19
disease, given the higher severity of the infection in Italy. The hypothesis was only partially confirmed,
as the optimism bias of the Romanian sample was only slightly higher than the Italian one.

The analysis of characteristics, both objective and subjective, associated with optimism bias,
showed contrasting results. With regard to gender, no differences emerged in Romania between males
and females, while in Italy some difference emerged for the first index (OPT 1, Table 3). This result
substantially confirms the initial hypotheses (H2a), in line with the literature about the relationship
between risk perception and socio-demographic factors. However, other studies on gender differences
and risk attitude show that males engage in more risk-taking behaviors than females [55], due to
various factors including an increased self-esteem which strengthens the optimism bias [56,57]. These
studies found larger gender differences in observed behavior than in self-report measures. Therefore,
since our survey was based on self-reported evaluations, a slight difference between males and females
found in Italy is consistent with this perspective.

Contrasting results have also been found on the differences by education (H2b). In Romania, as
the level of education increases, the optimism bias decreases. Therefore, what the literature reported
was not confirmed for Romania, indicating that a lower level of education could enhance the optimism
bias. On the other side, in the case of Italy, the lack of clarity of the information provided by public
authorities and scientists weakened the ability to assess the perceived risk, even by people with a
higher level of education. It is necessary to remember that social networks fueled confusion by feeding
disinformation mechanisms and fake news [2,58–60].

Age was confirmed as a factor that positively affects the optimism bias (H2c), in line with what
the most recent contributions suggested [32]. However, the literature seems controversial on this topic.
If the positive relationship between age and dispositional optimism–defined as a generalized positive
expectation for the future [61,62]–is recognized, less homogeneous results emerge from studies on
optimism bias, especially if associated with risk perception, which often lowers as age decreases [63,64].

Among the objective factors, working from home–hypothesized to correlate with a lower risk
perception (H3)–was instead unrelated. A possible explanation is that in the initial stages of the
epidemic (or even more advanced in the case of Italy) it was not clear whether social isolation achieved
through working remotely was indeed related to a lower probability of being infected.

Finally, the self-reported health status of interviewees was, as hypothesized (H4), influential on
the level of optimism regarding the risk of contracting the infection. This confirms that poor health
affects the perception of being exposed to greater risk. However, it should be noted that in the specific
case of Covid-19 it was clear enough from the beginning, also at the informative level, that certain
pathologies significantly increased the risk of complications in the disease and even death [65]. It must
be underlined that the greater risk was related to the aggravation of the disease, not to the possibility
of contagion, and this may confirm that the optimism bias can be influenced by factors not directly
related to the causal process under analysis.

The survey also revealed that the level of optimism was reduced only for those who reported a
worse state of health than others, while those reporting conditions similar to the other people were not
affected by a drop in optimism. This further confirms that what weakens the optimism bias mechanism
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are objective conditions of fragility, rather than other conditioning factors, including those related to
how information is addressed.

5.2. Practical Implications

The aim of this study was to verify whether the optimism bias affects people’s beliefs in the case of
the Covid-19 pandemic, and whether some identified factors (gender, level of education, age, possibility
to work from home and state of health) influence the level of optimism. The results contribute to the
existing knowledge in this field and inform interventions.

First of all, in the two analyzed countries the optimism bias occurred on the occasion of the
Covid-19 pandemic, similarly to what happened in previous contexts of endemic and pandemic
diseases [17,20,22,66,67]. This provides useful indication on the reaction of population facing the
emergence of a new and not well-known (or even unknown) disease, as it was the case for Ebola,
HIV, Sars and others, albeit with different dynamics, diffusion level and severity. Although looking at
the experience of previous diseases can be useful to retrieve precious indications on how to manage
population reaction, in the case of Covid-19 the novelty of the disease and the speed of contagion did
not allow certain indications on how to prevent and contrast it. This affected people’s perceptions and
their behaviors. In such circumstances, the communication from public authorities plays a key role, in
order to provide information as clearly as possible and reduce psychological effects.

Information/communication campaigns should be aimed at addressing people’s mental models [68]
and the consequent inferential rules which arise when people lack explicit information about the
magnitude of risks [69]. More specifically, it should be recognized that there is a difference between
people understanding that something is risky, and acknowledging that they are personally at risk [70,71].

Taking the example of information campaigns adopted in previous epidemics with the objective
to decrease transmission, such as pandemic (H1N1) 2009 [72], bird flu A (H5N1) [73] and others [64]
differences emerged in individual or group-specific exposure to public health communication messages,
and in the capacity to act upon the information received by specific sub-groups. Such differences are in
line with what have been called communication inequalities by previous studies [64].

What emerged from our study is that there are differences in the subjective characteristics and
objective conditions of the population that lead to differentiated behaviors regarding the optimism bias.

Understanding these factors can help communication campaigns tailor messages to different
target audiences, by calibrating the messaging format and optimizing channels of communication.
More focused and better-addressed communication can close the gap of communication inequality
and increase the effectiveness of the response to pandemics. With this aim, it is important to work with
physicians, communication specialists and mass media to improve the reach, accuracy and timeliness
of public health messages. However, in the case of Covid-19, an excess of communication, both official
and unofficial, the latter conveyed mainly by social media, led to a state of uncertainty that increased
the probability of strengthening behaviors related to people’s mental models. Related to this is the
inoculation theory [74,75], which suggests that if people are given the worst-case scenario when only a
hypothetical risk of catastrophe exists, they will process the risk as less dangerous, come to terms, and
be less likely to panic should a pandemic occur [73].

5.3. Limitations and Future Research

The main limitation of this research is that our data was collected based on convenience sampling
combined with snowball sampling. Although we found support in the literature that the sample
size ran out the risk of biases, we still consider that a similar study would bring more information if
conducted on country-representative data. In the meantime, during pandemics there are many other
priorities that the public health system usually faces, therefore real time attitude measurement on
country representative samples may not be a priority. An important future direction of research involves
expanding the list of measures to capture optimism bias by considering some widely documented
effects that impact our perception. The framing effect in measuring optimism may be one future
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direction. Further cultural variation may also be useful in strengthening the theoretical background on
optimism bias during health crises.
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