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Abstract

Perception of risk is known to change throughout the life-
span. Previous studies showed that younger adults are
more prone to risk behaviours than older adults. Do these
age-related differences influence risk perception during a
pandemic crisis? Here, we investigated how age influenced
predicted risk during the COVID-19 emergency state in Por-
tugal. We show that time-projected estimations (e.g., ap-
praisals based on ‘now’ vs. ‘in two weeks’ time’, or ‘in four
weeks’ time’) of both risk behaviour and importance of
transmission prevention decrease over time. Importantly,
projected risk decreased more steeply for younger than
older adults. Our findings suggest that younger adults
have a different perception of epidemic-related risk than
older adults. This seems to support the view that public
health policy making during epidemics should differential-
ly target younger adults.
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Juventude otimista: Os jovens adultos previram uma
diminuicao mais rapida do risco durante o estado de
emergéncia relativo a COVID-19 em Portugal

Palavras Chave
Percecdo do risco - Saude publica - COVID-19 - Diferencas
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Resumo

A percecdo do risco muda ao longo da vida. Estudos anteri-
ores mostraram que os jovens adultos sdo mais propensos
a comportamentos de risco do que os adultos mais velhos.
Sera que estas diferencas relacionadas com a idade influen-
ciam a percecao de risco durante uma crise pandémica?
Aqui, investigamos como a idade influenciou o risco pre-
visto durante o estado de emergéncia da COVID-19 em Por-
tugal. Demonstramos que as estimativas de tempo projeta-
das (e.g., avaliagdes baseadas em agora vs. "daqui a duas
semanas"”, ou "daqui a quatro semanas") tanto do compor-
tamento de risco como da importancia da prevencao da
transmissao diminuem ao longo do tempo. E importante
notar que o risco projetado diminuiu mais acentuadamente
para os jovens adultos do que para os adultos mais velhos.
Os nossos resultados sugerem que os jovens adultos tém

Karger@karger.com © 2022 The Author(s). Published by S. Karger AG, Basel
www.karger.com/pjp on behalf of NOVA National School of Public Health
\l This is an Open Access article licensed under the Creative Commons
K p— Attribution-NonCommercial-4.0 International License (CC BY-NC)
a rg ers (http://www.karger.com/Services/OpenAccessLicense), applicable to

the online version of the article only. Usage and distribution for com-

B OPEN ACCESS mercial purposes requires written permission.

Correspondence to:
Sara Scaletti, sara.scaletti @ studenti.unipd.it
Artur Pilacinski, art.pilacinski @ gmail.com



uma percecao do risco relacionado com epidemias dife-
rente do que os adultos mais velhos e parecem corroborar a
perspetiva de que a elaboracdo de politicas de satide publi-
ca durante epidemias deve visar de forma diferente os jo-

vens adultos. © 2022 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

Risk perception refers to an individual’s subjective
judgements about the likelihood of negative occurrences,
such as injury, illness, disease, and death. Risk perception
is important in health and risk communication because it
determines which hazards people care about and how
they deal with them [1]. A common assumption is that
knowledge and certainty about risk determine how it is
perceived. Based on rational decision-making, this as-
sumption is predominantly ascribed to experts, who rely
on scientific information and objective assessment [2]. By
contrast, laypeople commonly evaluate risks by using
heuristics. Few studies have examined the age-related dif-
ferences in risk perception using hypothetical real-life sit-
uations [3, 4]. Recent work has focused on risk in the con-
text of the COVID-19 pandemic [5-8]. These studies re-
vealed mixed results, ie., perceived vulnerability to
COVID-19 tended to decrease with older age, yet older
adults perceived higher risk of dying because of CO-
VID-19 [5]. Rosi et al. [9] also found that older adults
(70+ years) perceived higher risk severity of COVID-19
compared to the other age groups, and, conversely,
younger adults (18-29 years) perceived lower risk sever-
ity of COVID-19 compared to all other age groups.

Risk perception and risk attitude are often treated as
distinct yet interdependent concepts by many authors
(however, these terms are sometimes used interchange-
ably in the literature [10]). Risk attitude refers to a broad-
er concept — beyond mere risk-taking (i.e., the likelihood
of engaging in risky behaviours) - that involves addition-
al factors, such as risk perception and the perceived ben-
efits of engaging in risky behaviour [11]. Although risk
attitude is considered a relatively stable psychological
trait, there is evidence that it may change over time; peo-
ple tend to become more risk-averse as they age [12], al-
though there can be variations depending on the domain.
For example, younger adults were found to be more like-
ly to take risks in the domain of health and safety, com-
pared to older adults [13]. Additionally, previous work
shows that risk-taking declines with age across several
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different domains, including health [14]. These age-relat-
ed differences in risk attitude may be important when
considering public health guidelines in situations such as
the recent COVID-19 pandemic.

Most theoretical models on risk perception recognize
that it has two main dimensions [1]: the cognitive dimen-
sion, which relates to how much people know and under-
stand about the risk, and the emotional dimension, which
relates to how they feel about risk. Individuals often eval-
uate risk according to subjective appraisals, intuitive
judgements, and inferences drawn from the media [15].
Furthermore, certain cognitive biases may also potential-
ly influence risk perception (e.g., the optimism bias — the
tendency to believe that risks pose a less serious threat to
oneself than they do to other people [16]).

The amplification of perceived risk during a pandem-
ic is partially accounted for by a model proposed by Po-
letti et al. [17] that describes the dynamics of risk percep-
tion during the HIN1 influenza pandemic in Italy, in
2009. These authors proposed the susceptible-infected-
recovered model [17], which emphasizes that susceptible
individuals may perform “normal” or “altered” behav-
iours, based on the perceived risk of infection. In particu-
lar, the authors propose that, based on the perceived risk
of infection, some individuals adopt “altered” behaviours
to reduce viral exposure and infection. These behaviours
include a reduction in physical contact with others, fre-
quent hand washing, strong adherence to respiratory eti-
quette (e.g., minimizing sneezing or coughing in public
places), avoidance of crowded environments, or limiting
travel. The authors describe an initial overestimation of
risk, accompanied by “altered” behaviours (such as pur-
chasing larger amounts of cold/flu medicine) aimed at
reducing the spread of the infection. Subsequently, there
was a noted decrease in perceived risk, due to the slow
increase in the number of cases, that was accompanied by
a reduction in “altered” behaviours which, in turn, con-
tributed to a re-acceleration of infection rate.

Little is known about whether the dynamics of risk
perception (and risk attitude), as described in the model
of Poletti et al. [17], differ across different age groups.
Previous research has shown that younger adults take
more risks, especially health-associated risks (e.g., using
drugs or alcohol or having unprotected sex) [18-24]
when compared to other adults [21, 25]. This tendency
for risk-taking might also influence future predictions of
risk among young adults during the pandemic.

Adherence to the government-mandated preventive
measures is shown to be critical to curb the spread of the
infection, but there are individual differences in the ex-
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tent people apply these preventive measures. For exam-
ple, a survey by University College London including data
from over 10 weeks showed that guideline adherence de-
creased substantially, from 70% at the start of the survey,
to 50% at the end [26]. However, this decline differed be-
tween age groups: while more than 60% of adults report-
ed following the guidelines entirely, approximately only
40% of younger adults reported doing the same. Other
studies during prior epidemics have shown similar re-
sults; during the SARS epidemic in Canada in 2003,
younger adults reported following the guidelines less, and
also perceived the situation to be less risky, compared
with older adults [27]. Prior research also shows that old-
er adults perceive higher risk and behave more cautious-
ly than younger adults concerning health-related activi-
ties [28] and that self-reported risk perception in social,
financial and recreational domains increases with age
[29]. Furthermore, older adults report perceiving more
risk of mortality if infected with COVID-19 [5]. Together,
these findings indicate a clear trend for lower risk percep-
tion in younger adults, relative to older adults.

The government-mandated preventive measures and
the effect of the pandemic more generally caused dramat-
ic changes in the lives of all citizens [30]. These measures
have been particularly hard to accept for the younger peo-
ple, namely, those who could not attend classes, meet
friends, or engage in sport [30, 31]. Older people were
likewise instructed to remain at home and self-isolate
since they constitute a high-risk group for COVID-19
[31, 32]. These social restrictions may in turn play an im-
portant role in how the population perceives the changes
of the pandemic situation and the risk of infection over
time.

In this work, we investigated age differences regarding
the perception of risk related to everyday behaviours dur-
ing the early epidemic emergency state in Portugal (Por-
tugal was in a state of emergency from March 18 to May
2,2020). Specifically, we focus on individual judgements
of risk and other factors during the COVID-19 pandem-
ic: (1) behaviours carrying risk infection (risk behaviours,
e.g. “visiting friends”, “using an elevator”); (2) behaviours
aimed at preventing disease spreading and preparedness
for crises (prevention behaviours, e.g. “using a face mask”,
“having enough medical supplies”); and (3) tolerance to
deprivation of social needs (social needs, e.g. “social dis-
tancing from family”, “not going to work™). We investi-
gated individuals’ subjective perception across 4 time-
projected intervals: (1) 2 weeks ago; (2) now; (3) in 2
weeks; and (4) in 4 weeks. Specifically, we compare dif-
ferences in the perception of projected risk prevention
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behaviours and social needs deprivation among two age
groups: emerging adults (younger adults in the 18-25
years age range) and adults (adults aged 26 years and old-
er). We hypothesize that: (1) the projected perception of
risk will decrease over future-projected time points [17],
and that this reduction will be enhanced (i.e., decrease
more sharply) for younger adults; (2) the importance giv-
en to prevention behaviours will decrease across future-
projected time points, and that this decrease will be en-
hanced for younger adults; (3) the deprivation of social
needs will be perceived to be less tolerable over successive
projected time points, and that this will be more pro-
nounced (i.e., tolerance reduces more sharply) among
younger adults.

Methods

Participants

Ethical approval was granted from the Faculty of Psychology
and Educational Sciences of the University of Coimbra, Portugal.
Initially, a total of 199 online participants were recruited. Due to
the quickly evolving nature of the pandemic situation, participants
were recruited through different channels (e.g., email, social me-
dia) and the response rate was not measured. Subjects gave consent
and were informed of their right to withdraw their participation at
any time and that their data would be anonymous. Subjects were
debriefed about the aims of the study upon completion of the ques-
tionnaire to not systematically influence their answers. 26 subjects
were excluded for not residing in Portugal. Additionally, another
16 were excluded for missing demographic information. The final
sample consisted of 157 participants residing in Portugal, across
various regions of the country. Most participants resided in towns
between 5,000 and 150,000 (n = 101) inhabitants, about a fifth in
towns with 150,000 or more inhabitants (n = 33), and the remain-
ing participants resided in towns with 5,000 or less (n = 23). Par-
ticipants within the age range of 18-25 (n = 85) were designated as
“younger adults” [33], while participants aged 26+ (n = 72) were
designated as “adults”. The total sample comprised 33 male and
124 female participants.

Procedure

Three questionnaires were constructed for our survey. For each
of these questionnaires, we pooled several representative items for
different risk behaviours, prevention behaviours and social needs.
Items for the questionnaires were based on public health informa-
tion available at the time from health authorities and media (e.g.,
washing hands, maintaining physical distance from others). Those
items were then translated into Portuguese. After the definition of
the pool of questions to be included in the survey, the English and
Portuguese versions were set up in the platform PsyToolKit [34,
35].

The recruitment process consisted of two parallel phrases. Uni-
versity students were recruited via email. Additionally, the links
for the survey were shared on social media to reach a broader sam-
ple (in terms of age range and geographical location). Data collec-
tion took place between April 13 and May 15, 2020, approximate-
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Fig. 1. Risk perception across projected time points.

ly 4-9 weeks after the onset of the national state of emergency (i.e.,
mandatory self-quarantine). We verified that the date of data col-
lection did not bias the obtained ratings (see online suppl. mate-
rial 2, for all online suppl. material, see www.karger.com/
doi/10.1159/000524076). We adopted a cross-sectional design; all
data from a given individual were obtained in a single session,
where they produced projected estimates across the following 4
time points: (1) 2 weeks ago, (2) now, (3) in 2 weeks, (4) in 4 weeks.
As such, we investigated changes in the projected risk perception
across time.

Questionnaire

Participants were asked to complete a questionnaire that took
approximately 15 min. First, they answered several demographic
questions (see below, also see online suppl. Appendix 2), followed
by the three main questionnaires. We devised items based on rel-
evant public health advice (e.g., minimizing the risk of infection by
washing hands, social distancing, etc.). Because these items were
not previously validated, and because we had no prior knowledge
of which specific contexts were most relevant for estimating each
measure (e.g., hand washing for risk minimization), we sought to
capture each measure in a relatively broad fashion. To this end, we
generated a relatively large set of items for each measure, to retain
items that collectively yielded high Cronbach’s alpha. Due to high
inter-item correlations for each questionnaire, we retained all
items within and generated a single score per participant (per each
questionnaire and time point).

Demographic Data

We collected subjects’ basic demographic information, such as
age, gender, profession, religion, and town size (population) and
whether they had a known medical condition that might place
them at higher risk for COVID-19. The impact of the media upon
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Fig. 2. Perceived importance of prevention behaviours across pro-
jected time points.

their perception of questionnaire outcome measures was evaluated
with dichotomous yes/no questions regarding the use of various
sources of information (TV/radio, internet, social media or others,
further asking which other sources they used) and with a 5-point
Likert scale for the perceived credibility of national news in gen-
eral.

Risk Perception

Risk perception was measured with a 10-point scale, where 1
was “low perceived risk” and 10 was “high perceived risk”. The
questionnaire consisted of 29 items - corresponding to 29 risk be-
haviours. For each item, responses were required for separate 4
time points (2 weeks ago, now, in 2 weeks, and in 4 weeks). See
online supplementary Table 1 for most and least rated items for all
time points (Fig. 1).

Infection Prevention Behaviours

The importance attributed to 9 infection prevention behav-
iours was measured in a similar way to the previous questionnaire
(e.g., across all 4 time points), where 1 was “low importance” and
10 was “high importance”. See online supplementary Table 2 for
most and least highly rated items for all time points (Fig. 2).

Social Needs

The measurement of social needs (i.e., tolerance to restricted
social contact) was assessed with 6 items where 1 was “low toler-
ance” and 10 was “high tolerance”. Again, ratings were obtained
for all 4 time points. See online supplementary Table 3 for most
and least highly rated items for all time points.

Statistical Analysis
Statistical analyses were performed using IBM SPSS Statistics
(version 25). Missing values were replaced using the ‘series means’
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method (i.e., replacing missing values with column means). For
each questionnaire, the interitem correlations (Cronbach’s alpha)
were conducted (for each time point separately) to evaluate the
internal consistency across items (the frequencies for the highest-
scored and lowest-scored items are presented in the Results sec-
tion). Because interitem correlations were consistently high for
each questionnaire (and time point), we calculated item mean val-
ues per questionnaire, time point, and subject, and used these data
in the main analyses.

Two-way mixed ANOVAs (age group x time point) were per-
formed on subjects’ mean questionnaire item values (per time
point and questionnaire). For conciseness, we report only the
highest significant ANOVA terms (e.g., interactions but not main
effects when interactions are significant; and when not, both inter-
actions and main effects are reported instead). Follow-up analyses
were conducted to test if linear trends (i.e., a linear reduction in
projected rating across the 4 time points) was significant; specifi-
cally, for each subject, a linear regression slope (i.e., beta coeffi-
cient) was generated for the 4 time points (i.e., decreasing linear
trends yield negative values), and group level effects were tested via
ttests on subjects’ regression slope values. Lastly, exploratory anal-
yses were conducted to see if the observed age differences in risk
perception and prevention behaviours interacted with other de-
mographic variables (see online supplement 1) and also, whether
these measures interacted with the date of subjects’ data collection
(online supplement 2).

Results

Risk Perception

First, we analysed the risk perception (Cronbach’s al-
pha values ranged from 0.952 to 0.967 for the 4 separate
time points, indicating very high inter-item correlations,
thus justifying mean averaging of items into individual
measures [per time point]). A two-way mixed ANOVA
revealed a significant interaction between age group and
time point (F(1.36,210.65) =7.39, p =0.003). A follow-up
independent samples t test on linear slopes for each age
group demonstrated a greater decrease in projected risk
ratings for younger adults than for adults (#(155) = -2.957,
p=0.002).

Infection Prevention Behaviours

Next, we analysed infection prevention behaviours
(high Cronbach’s alpha values for each time point were
observed, ranging between 0.782 and 0.814). A two-way
mixed ANOVA revealed a significant interaction effect
between age group and time point (F(1.56, 242.36) = 4.96,
p = 0.013). A follow-up independent ¢ test on subjects’
linear slopes yielded a significant group difference, indi-
cating a sharper reduction in the perceived importance of
prevention behaviours in younger adults (#(155) = -2.438,
p=0.008).
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Fig. 3. Tolerance of deprivation of social needs across time points.

Social Needs

Finally, we analysed tolerance of deprivation of social
needs resulting from mandatory quarantine and other
preventive policies (time point-specific Cronbach’s al-
pha values ranged between 0.827 and 0.855). A two-way
mixed ANOVA revealed that the interaction between
age group and time point was not significant (F(1.263,
195.742) = 1.03, p = 0.329). The trend towards a main
effect of age group was also not significant (F(1, 155) =
2.17, p = 0.143), while the main effect of time point was
significant (F(1.263, 195.74) = 152.15, p < 0.001). A fol-
low-up one-sample ¢ test on all subjects’ slope values re-
vealed a linear decrease in tolerance towards deprived
social needs over time (#(156) = -13.451, p < 0.001;
Fig. 3).

Discussion

The central aim of the present study was to investigate
potential age-related differences in the perception of risk,
along with preventative behaviour, and deprivation of so-
cial needs related to everyday behaviours during the CO-
VID-19 pandemic. Our results provide evidence for age-
related differences in how risk perception is projected
across different time points. Both the adults and younger
adults groups showed a similar level of perceived present
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risk (i.e., at the time the survey was filled in). Important-
ly, however, the projected risk perception decreased over
time and this decrease was significantly more pronounced
for the younger adults. Prevention behaviours also
showed the same effect, suggesting that emergent adults,
as compared to older adults, tend to perceive the time-
projected importance of prevention behaviours to de-
crease more sharply over time. Finally, unlike the 2 pre-
ceding measures, when considering deprivation of social
needs, both groups showed a similar decrease in intoler-
ance across projected time points.

Regarding risk perception, the observed decreases
over time parallel changes in real risk behaviour de-
scribed by Poletti et al. [17] during the HINT1 influenza
pandemic in Italy, in 2009, demonstrating that for both
real and projected data, perceived risk tends to be higher
at the beginning of pandemic states, before gradually re-
ducing. More specifically, the observed age difference in
the projected risk perception is in agreement with previ-
ous work showing that older adults tend to be more cau-
tious than younger adults in health-related contexts [28],
and that older adults tend to show a higher level of self-
reported risk [29] and are more risk-averse in general
[12].

This sharper reduction in projected risk in younger
adults is potentially related to experiential differences be-
tween the two age groups during the COVID-19 pan-
demic. Birditt et al. [36] found that younger adults re-
ported higher levels of pandemic-related stress, more life
changes, and a greater sense of social isolation, and that
contributed to overall poorer psychological well-being.
Potentially, these findings indicate that the COVID-19
pandemic was overall less tolerable for younger adults
than for older adults, which might contribute to a sharp-
er decrease of the projected risk perception. It is impor-
tant to note, however, that while Birditt et al. [36] mea-
sured the actual well-being of their subjects, in the pres-
ent study we used time-projected measures, showing
people’s perceptions about the future; here, we did not
find a substantial age difference in projected tolerance to
deprived social needs across time (Fig. 3). We propose an
alternative explanation for our result, considering per-
sonality differences between age groups, potentially af-
fecting their estimations about the future. Several studies
have found that older adults are less optimistic about the
future in general [37-39]. According to these findings,
differences in trait levels of dispositional optimism might
be a better explanation for the presently observed sharp-
er decrease in projected risk perception among the
younger adults.
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Several other factors may also explain age differences
in risk perception. It has been suggested that infection-
related risk is modulated by the perceived seriousness of
a particular disease, such that the perceived likelihood of
developing a disease may partly depend on how serious
its consequences are considered to be [30]. This could
happen for many reasons, such as a general tendency to
underestimate harmful exposure in younger adults [20],
or a failure to recognize personal vulnerability to negative
outcomes associated with the risk behaviours - so-called
“unrealistic optimism” [16, 25, 40]. Similarly, Commo-
dari and La Rosa [30] and Commodari et al. [41] showed
that younger adults underestimate the risk of infection
because of the widespread evidence that younger people
are generally less vulnerable to the adverse consequences
of COVID-19.

In addition to dispositional optimism, differences in
risk perception are potentially influenced by socio-demo-
graphic factors, such as gender, education and employ-
ment. Indeed, recent studies conducted during the CO-
VID-19 pandemic found that these factors predicted both
risk perception [5, 42] and the adoption of preventive/
protective behaviours [43, 44]. Another variable that is
likely to influence risk perception (and subsequent deci-
sion-making) is an individual’s emotional state [45]. In-
deed, individuals in a negative emotional state tend to
evaluate events more negatively than individuals in a pos-
itive emotional state [46]. These findings are relevant to
the current results because changes in the emotional ex-
perience are observed with age: older adults attribute
greater importance to emotions than younger adults [47].
In particular, individuals with high levels of anxiety tend
to perceive negative outcomes as more likely and severe
[48]. We, therefore, speculate that older adults exhibited
a less steep decline in the projected estimates of risk per-
ception based on these socio-emotional factors. Finally,
we speculate that risk perception (in the present study)
also depends on knowledge and previous experience: The
“availability heuristic” suggests that people with a recent
personal experience of a specific event have a higher risk
perception of that event [49]. In particular, previous work
shows that individuals who knew someone infected with
COVID-19 may show an increased perception of risk [7,
50].

It is worth noting that subjective risk perception is a
key factor in modulating health behaviours and might
influence the adoption of preventive measures [30, 41,
51, 52], such as social distancing. As such, it is of vital
importance to address subjective aspects of risk percep-
tion across populations that might perceive it differently.
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In parallel to the projected decrease in risk, we observed
a projected decrease in the importance of infection pre-
vention behaviours, especially in younger adults. This
could be a by-product of the decrease in perceived risk,
in turn, leading to a reduction in the need for adopting
preventive measures. Contrary to what one might intui-
tively expect, and what the data from Birditt et al. [36]
would suggest, we did not find any age-related differ-
ences in the tolerance of social deprivation (although a
weak trend was evident for the main effect of age; see
Fig. 3). We suggest that this may relate to the general use
of digital communication (e.g., video calls or instant
messaging) by the two age groups that was widely used
to reduce feelings of social isolation during the earlier
stages of the COVID-19 pandemic [53]. We further spec-
ulate that the lack of group differences may arise from
differences in the frequency of use between ages groups;
that is, younger adults, who tend to use digital commu-
nication more frequently to support relatively wider so-
cial networks, may rely more on digital communication
to regulate feelings of social isolation, compared to other
adults that tend to use it less, and may have more restric-
tive social networks.

Limitations

We acknowledge several limitations to our findings.
First, we used time-projected measures to assess how par-
ticipants predicted that risk would change throughout
time and the extent to which these responses reflect real-
time perception (i.e., appraisals obtained at different time
intervals). Second, we deployed an internet-based self-re-
port questionnaire that may partially be subject to a degree
of self-report bias. Third, the technical challenge of con-
ducting a survey and collecting data quickly during the
state of emergency resulted in a relatively low sample size,
thus limiting the generalizability of our results to the over-
all population; further, because of these constraints, we did
not perform extensive validation of the questionnaire
items (although we did demonstrate high inter-item reli-
ability within each questionnaire). Lastly, since partici-
pants were recruited predominantly through university-
related channels, our findings are largely confined to a
sample of university-affiliated individuals (students and
staff).

Future Directions

The observed sharper reduction of projected risk per-
ception in younger adults is particularly important in the
context of vaccination campaigns. Indeed, although
many people received a COVID-19 vaccine, a high rate of
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non-compliant people could undermine vaccine efforts.
Caserotti et al. [54] demonstrate that a perceived higher
risk of the virus predicted vaccine uptake and that as
emergency measures were lifted (e.g., lockdown), indi-
viduals were less likely to opt for vaccination. We, there-
fore, highlight the importance of risk perception in a pol-
icy-making context. These results are particularly impor-
tant given that adherence to recommended safety
practices depends on individuals’ risk perception, ac-
cording to several health behaviour models, such as the
Health Belief Model [55], the Theory of Reasoned Action
[56], the Theory of Planned Behaviour [57], and the Sub-
jective Expected Utility Theory [58], which, together,
demonstrate that risk perception is a crucial factor in
shaping risk behaviour.

Concluding Remarks

The present results have several social, psychological,
and political implications. In particular, these findings
may serve to influence policymakers and other social or-
ganizations for design campaigns that consider age-relat-
ed differences in the perception of risk [20] thus enhanc-
ing the effectiveness of health campaigns targeting young
people [59, 60].
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