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Abstract: One of the essential aspects in analyzing the topic of managing people's risk behavior in
extreme situations is related to the issue of risk perception. The subject of this study was to reveal
whether certain factors, such as cultural context, gender, age, education, religious beliefs, etc.,
mediate the perceived risk during the COVID-19 pandemic. The study was conducted online from
April to June 2020. The two samples included a total of 2617 participants aged between 18 and 70
years, where 1412 of which were drawn from Asia and 1205 were representatives of Europe.
Participants were asked to complete an internet-based version of a short questionnaire that
described the COVID-19 pandemic situation, as one of the questions referred to the hazard
perception of the infection. Results obtained showed that there was a higher level of perceived risk
among members of the Asian culture group in comparison with the European study participants.
Furthermore, it was revealed that gender is not a significant factor in the perception of risk in either
the European or the Asian cultural group (p> 0.05). The results showed that levels of the perceived
risk increased with age and that there were significant differences between young and old in threat
perception for the European sample (p<0.001). Regarding the Asian sample, it turned out that all
age groups perceive the risk of infection almost equally. Several demographic characteristics also
emerged as important mediators of risk perception. For example, people with the lowest education,
married, religious, and families with children fear the hazard of COVID-19 infection to the greatest
extent, compared to people with the highest education, singles, atheists, and families without
children, who do not perceive the virus as a high-risk factor.

Keywords: Asia; COVID-19; Cultural Differences; Europe; Hazard Perception; Pandemic;
Perceived Risk

1. Introduction

Perceived risk of the virus during the COVID-19 pandemic is a central point in the regulation
and self-regulation of individuals' health behaviors. Whether people will perceive the virus as a real

danger or treat the threat lightly and irresponsibly depends on whether they will engage in
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protective or risky behavior. In fact, risk behavior and risk perception are important scientific fields,
well-developed in psychology, sociology, economics, management, and anthropology [1, 2, 3, 4, 5, 6].
This issue emerged with great importance and became the focus of research during the COVID-19
pandemic when several scientists began to study the perceived risk of infection and the risk
behavior of people [7, 8, 9, 10, 11, 12].

This statement sounds logically acceptable, however, from a psychological point of view, it is
untenable, since, in practice, the behavior depends not only on the objective characteristics of the
danger but above all on the way in which people perceive the threatening agent. The result of the
risk perception process, i.e., the perceived risk, is precisely the one on which the risk behavior
depends. Perceived risk is defined as an individual’s subjective assessment of the level of risk
associated with a particular hazard (e.g., health threat) and varies according to factors such as past
experiences, age, gender, and culture defined as an individual’s subjective assessment of the level of
risk associated with a particular hazard (e.g., health threat), and it varies according to factors such as
past experiences, age, gender, and culture [13]. Ultimately, perceived risk determines an individual's
engagement in risk/protective behavior.

Several studies reveal that there are many factors on which risk management and risk behavior
depend. For example, according to Chionis and Karanikas [14], the factors influencing risk
perception are personality, experience, beliefs, age, gender, level of education, knowledge, culture,
and psychological context.

Individuals form their inner vision of risk in a specific social and cultural context and under the
influence of many external factors — friends, family, institutions, history, traditions, symbols,
ideology, etc. The formation of their attitudes toward risk also depends on whether they live in a
high-risk or low-risk environment and on whether their encounter with risk is of high or low
intensity. On the other hand, it should also be borne in mind that the way of perceiving risk is
mediated by internal personal factors such as knowledge, emotions, and attitudes, which means that
the perceived risk ultimately depends on past experiences [15]. During their experiences, people
learn what is harmful or beneficial to their well-being and what is safe or dangerous for their
survival. In other words, it is the personal experience that teaches an individual when and what to
fear or not fear. If the current situation is related to the health and life of the individual, the resulting
risky behavior will be non-standard, unaccustomed, and extreme, as it is based on instinctive fear for
one's own survival. Fear is defined as a primary emotion that arises from the detection of an
imminent threat, involving an immediate alarm reaction that mobilizes the organism by triggering a
set of physiological changes. In a word, it is a short-term response to a present, clearly identifiable
threat [16].

Being a primary emotion and a short-term response to a clearly identifiable threat, fear is an
attribute of any critical life-threatening situation. In this sense, it is an indicator and determinant of
risk behavior since the greater the fear of external threats, the higher the degree of perceived risk.
However, the risk (risky behavior/perceived risk), in general, is personal, and at the same time, itis a
social and cultural construct [17]. That is why fear is a universal regulator of human behavior, which
means it is a common element, a common attribute of both external and internal control
(self-control).

Internal control is, to some extent, relative because the socio-cultural environment (the context)

is a demiurge of personal phenomena, such as attitudes, values, and beliefs, through which
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self-control is exercised. This circumstance presupposes the existence of a strange paradox: fear
generally is subject to complete purposeful control by external factors, however, on a personality
level this is not the case and the control, itself, is relative, although people imagine that they
themselves have entire control of their own lives.

When discussing the determinants of perceived risk in a critical situation, risk perception is
usually seen as a personal process based on the interaction between available information and the
individual’s set of attitudes, competencies, and experiences developed over a lifetime. As a result of
this interaction, the individual assesses whether the stimulus that has arisen, or the event that has
occurred, poses a danger to his/her well-being, and on the bases of this, makes a final decision about
his/her own behavior. It should be borne in mind, however, that the danger itself does not directly
impact the individual's behavior. Before that, it must be perceived as an arousing fear threat, and in
turn, the fear must provoke an awareness of the risky situation, threatening individual well-being.
Even though a situation is perceived as threatening and there is a perceived risk, there is no
guarantee that the individual will act rationally and will not engage in risky behavior. This means
that risk-taking behavior also depends on the functioning of several other psychological phenomena
that are beyond the intentional conscious control of the individual. For example, individuals may
realize that their action would be risky, but under the pressure of a momentary emotion it is possible
for them to engage with it, and vice versa, to avoid it. This also means that emotional responses to
risk are often independent of cognitive assessments and that emotions are stronger determinants of
people's behavior [18]. For example, people tend to react with fear not only to the visible, familiar
characteristics of an external object, but they may perceive as harmful such objects that are
unobservable, unknown, and new to them [5].

These automatic reactions of the individual, based on unconscious emotional processes, can be
caused by a variety of external stimuli — loud sounds, bright light, huge objects, and words whose
connotation is associated with danger. They, however, affect the different social groups in different
ways, depending on the experience of individuals, their attitudes, beliefs, etc. This ultimately means
that the degree of perceived risk will vary between individuals and social groups. For example,
Slovic and his colleagues confirm that the word "chemicals", which is perceived as a danger and
provokes a fearful reaction in members of the general public, is not perceived in the same way by
scientists and experts. This study of “intuitive vs. scientific toxicology”, proving the discrepancy
between expert and lay views about chemical risks, is an illustration of the existence of internal
determinants (experience, knowledge, conceptions, attitudes, values) that make individuals perceive
the same danger differently [19].

Based on the analysis in the preceding lines, two main conclusions could be drawn:

Firstly, the magnitude of fear generated in an extreme (pandemic) situation that threatens the
lives and health of individuals is an indicator of the degree of perceived risk.

Secondly, being an indicator of perceived risk, fear as such, its magnitude, characteristics, and
control functions depend on internal (innate and acquired) and external factors. However, external

factors dominate risk behavior to the greatest extent in extreme situations such as the pandemic.
2. Materials and Methods

2.1. Purpose of the Study and Hypotheses
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According to the previous analysis, the risk perception of COVID-19 infection is mediated and
depends on different factors, such as age, gender, social experience, cultural context, etc. This is
precisely the purpose of the present study: to reveal whether factors such as cultural context, gender,
age, and several demographic characteristics, mediate the hazard perception of COVID-19 infection,
resulting in varying degrees of individuals' perceived risk.

In accordance with the purpose of the study, the following hypotheses were formulated:

Hypothesis 1. Various cultural contexts mediate in different ways the hazard perception of COVID-19
infection, as a result of which the degree of perceived risk is higher among representatives of the collectivist
culture compared to representatives of the individualistic culture.

Hypothesis 2. Sex differentiation mediates hazard perception of COVID-19 infection, and as a result, the
degree of perceived risk among women is higher than among men.

Hypothesis 3. Age mediates hazard perception of COVID-19 infection, resulting in varying degrees of
perceived risk among different age groups.

Hypothesis 4. Some demographic characteristics, such as education, financial security, religious
orientation, health status, etc., mediate the hazard perception of COVID-19 infection and significantly
influence the perceived risk by individuals during the COVID-19 pandemic.

2.2. Participants

The subjects of the study were representatives of two cultural groups drawn from Europe and
Asia. The total number of participants included 2617 subjects, aged between 18 and 70 (M =37.98, SD
= 15.20), 1412 of which were drawn from Asia (45.9% identified as women, 49.6% as men, and 4.5%
preferred not to answer), and 1205 were representatives of Europe (64.6% identified as women, 34.5%
as men, and 0.9% preferred not to answer). The number of Asian participants is higher due to the
large population in the three Asian countries. Most of the research participants are of active working
age. The average age of the participants from Asia was 32 years (M = 31.50, SD = 12.77). The average
age of the participants from Europe was 45 years (M = 44.96, SD = 14.51).

The distribution of participants in the study is as follows:

Asia: The study included representatives of three countries — China (N = 500), India (N = 500),
and Indonesia (N = 412). These are the three Asian countries, influenced by collectivistic values with
the largest populations but different religious systems — mainly Buddhism, Hinduism, Islam,
Taoism, Confucianism, and Catholicism.

Europe: The study included participants from Bulgaria (N = 405), Germany (N = 400), and
Hungary (N = 400). These three countries, in general, are typical representatives of European
Christian civilization and culture.

A section with various demographic characteristics is included in the questionnaire. All
research participants were required to indicate their age, educational background, work experience,
number of children in the family, financial status, qualifications, marital status, religious beliefs,
various party affiliations, etc. Data obtained make it possible to examine the influence of
demographic factors on perceived risk. Moreover, the data obtained show that the respondents are
from diverse social groups, which reflects well enough the different cultural profiles of both

samples.
2.3. Materials and Procedure
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The study was conducted online from April to June 2020. Participants were asked to complete
an internet-based version of a short questionnaire that described the extreme COVID-19 pandemic
situation. The original version of the questionnaire is written in English, and for each country, it is
translated into Bulgarian, Chinese, German, Hindi, Hungarian, and Indonesian, respectively. This
makes it possible for representatives of different social groups to fill out the questionnaire in their
native language.

The items were related to the main characteristics of the virus and the pandemic situation, such
as the virus origin, functions of the virus, desire for vaccination, precautions against infection, etc.
Subjects had to present their answers on a six-point Likert scale. One of the items was related to the
fear of a virus contracting and aimed to measure the extent to which the subjects perceived the
running pandemic situation as a risk to their health and well-being. The wording of this item is as
follows: I'm not afraid of the hardships of life — I'm only afraid of the disease infection.

The responses to this question were expected to show that a significant part of the entire sample
perceived the virus as a real threat to human health. In addition, the results had to reveal the extents
to which separate groups, differentiated according to sex, age, cultural context, and certain specific
demographic characteristics, perceive the pandemic situation as risky to their health and well-being.
For this purpose, respondents had to answer questions separated into a section, including
demographic characteristics, as follows: sex, age, profession, family status, biological or adopted
children, number of children in a family, severe childhood illnesses, current employment, financial
status, religion, political orientation, etc. To reveal the influence of age on risk perception, according
to the concept of Armstrong [20], the subjects were divided into three age groups: Early Adulthood —
up to 35 years; Midlife — from 36 to 50; Mature Adulthood — over 50.

The Research Ethics Approval Procedure was not applied in this study, as the survey was
anonymous, and respondents completed the online questionnaire voluntarily.

To examine the hypotheses, the following statistical methods were employed: descriptive
statistics and independent samples T-test, paired-samples T-test, One-Way ANOVA, and post hoc

tests.

3. Results

The results of the study showed the ways in which people of different genders, ages,
experiences, and cultures perceive the hazard of infection during the COVID-19 pandemic. It is
reasonable to expect in this extreme situation, the external stimulus (COVID-19) is perceived as a
life-threatening danger, which arouses anxiety and fear in people for their lives. It depends, however,
on the degree of the aroused fear, whether an individual will perceive the invisible virus as an
extreme life-threatening danger, as a real risk to their life. The presence of a high-level virus fear
indicates the presence of a high level of perceived risk, and conversely, the low level or lack of virus
fear indicates a low level or lack of perceived risk. COVID-19 hazard information, provoked by
external agents (media, state institutions, doctors, etc.), does not directly affect individuals and is not
a direct source of their fear as it is mediated by various factors such as age, gender, social experience,
etc. This suggests that the degree of induced fear, as a determinant of perceived risk, will be
mediated by these factors and will be dependent on them. One important factor that mediates fear
and on which perceived risk depends is the cultural context. We assume, according to the

formulated Hypothesis 1, cultural contexts mediate the hazard perception of COVID-19 infection,
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and the degree of perceived risk is higher among representatives of the collectivist culture compared
to representatives of the individualistic one.

The results show (Fig. 1) that in the total sample, the perceived high risk prevails — 53% (n = 855)
vs. low risk - 47% (n = 758). The assumption that collectivist cultures, such as Asian, are dominated
by a high degree of perceived risk, and individualistic cultures, such as European, are dominated by
a low degree of perceived risk has been confirmed. The results show that Europe is dominated by a
low level of perceived risk — 57.3% (n = 460) vs. a high level of perceived risk — 42.7% (n = 343). The
trend in Asia is exactly the opposite: the high degree of perceived risk dominates — 63.2% (n = 512) vs.
the low level of perceived risk —36.8% (n =298).

I'm not afraid of the hardships of life — I'm only afraid of the disease infection.

Europe & Asia
[C)Europe
ElAsia
Total
60
o
3 40
©
>
20

Low perceived risk High perceived risk

Figure 1. Levels of perceived risk in different cultures.

In order to accurately prove Hypothesis 1, another statistical criterion was applied - the
student’s t-test for independent samples. The results confirm the assumption that the cultural
context is a significant determinant (mediator) of the risk perception process during the COVID-19
pandemic. In this case, the level of perceived risk for the Asian sample is higher — x = 3.82, sd = 1.54
(n=1400), than the European sample — x =3.27, sd =1.72 (n=1204) at t =-8.52, df =2440, p<0.001, d =
0.35.

One of the assumptions in the present study concerns sex as a mediator of perceived risk.
According to Hypothesis 2, sex is a significant determinant (mediator) in the risk perception process
during the COVID-19 pandemic, where the degree of perceived risk in women is higher than in men.
Although there are theoretical prerequisites for such an assumption, which will be discussed in the
next section, this hypothesis was not confirmed. Based on the results of the comparative analysis by
sex for the entire sample, it can be concluded that sex is not a significant factor for variability in the
level of perceived risk — t(2431) = 1.01, p = 0.312, which is de facto p > 0.05, n.s. Furthermore, sex is
not a significant factor in either the European cultural community — t(1191) = 1.16, p = 0.246, or the
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Asian group - t(1336) =-1.78, p = 0.075. The two-factor ANOVA also confirmed that the cumulative
effect between the variables “sex” and “type of culture” was not statistically significant — p > 0.05.

According to the third hypothesis, age is a significant determinant (mediator) of risk perception
during the COVID-19 pandemic, as different age groups affect perceived risk to varying degrees. It
is logical to assume that different ages affect risk perception differently when people are in a
life-threatening situation, especially as the media pressure on the elderly was greatest. As noted in
the previous section, respondents were divided into three age groups, according to the concept of
Armstrong [20]. He postulates the human life cycle, in general, is divided into twelve stages, and we
accepted it as the most appropriate in the case. It is believed, concerning Hypothesis 3, that during
the COVID-19 pandemic, the three stages of the human life cycle — Early Adulthood ( up to 35 years),
Midlife ( from 36 to 50), and Mature Adulthood (over 50), impact in different ways the risk perception
process.

The results reveal (Fig. 2) that age is a significant factor that introduces statistically significant
variability in relation to the level of perceived risk: One-Way ANOVA shows that F(2,2469) =13.37, p
< 0.001. The application of Games-Howell as a post-hot test reveals that the emerging group is the
third age group — people over 50 years old (n =594, x = 3.88, sd = 1.61), where the level of perceived
risk is highest compared to Early Adulthood (n = 1205, x = 3.52, sd = 1.56), and Midlife (n = 673, n =
3.43, sd =1.70).

Two-Way ANOVA supports the findings regarding the impact of age on perceived risk levels.
At the same time, other dependencies are revealed. The results show that both separate and
combined effects of "age" and "type of culture" are statistically significant: age — F(2,2466) = 24.54, p <
0.001, n = 0.14; type of culture — F(1,2466) = 87.11, p < 0.001, n = 0.18; age/culture type — F(2,2466) =
12.30, p <0.001, = 0.10.

I'm not afraid of the hardships of life — I'm only afraid of the disease infection.
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Figure 2. Influence of life cycles on perceived risk levels.
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Figure 2 shows that in the European sample, the level of perceived risk increases with age. It is
lower among young people, while people over the age of 50 perceive the virus as highly threatening.
The opposite trend is visible in the Asian sample: all three age groups perceive the risk almost
equally. However, the small differences between them show that representatives of the Midlife
group perceive the virus as more dangerous, while younger people perceive the virus as less
threatening.

One of the research objectives was to examine whether certain specific demographic
characteristics mediate risk perception. Hypothesis 4 suggests that several demographic
characteristics, like education, financial security, religious orientation, health status, etc., mediate the
process of hazard perception of COVID-19, and in this way influence the perceived risk levels.

We assumed that education was a factor, affecting hazard perception of COVID-19 infection, as
a result of which expected respondents with different levels of education (primary education,
secondary education, bachelor’s degree, master’'s degree Ph.D., or a higher degree) to indicate
different levels of perceived risk. Two-Way ANOVA shows that the cumulative effects of the
“culture type” and “education level” are not statistically significant — F(4,2572) = 1.87, and p = 0.114,
n.s., so we used One-Way ANOVA, involving the independent variable "education" and the
dependent variable "perceived risk level'. The one-factor analysis of variance revealed that
education introduces statistically significant variations in the assessment of perceived risk — F
(4,2577) = 6.60 at p < 0.001, n = 0.10.

4,0

3,8

3,67

3,47

3,27

Mean of I'm not afraid of the hardships of life — I'm only
afraid of the disease infection

3,09

T T T T T
Primary Secondary Bachelor's  Master's degree PhD or a higher
education education degree degree

What is your education?
Figure 3. Perceived risk and level of educational qualification.

The Games-Howell post hoc test was used for the intergroup comparison of the means, as the
Levene test showed that there was no equality between the variances. The results, in this case, show
that there are statistically significant differences between “Primary education”, on the one hand, and
“PhD or a higher degree” (p <0.01), on the other hand, as well as between "Bachelor's degree", on the
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one hand, and "Master's degree" (p < 0.01) and “PhD or a “higher degree” (p < 0.001), on the other
hand. It can be seen in Figure 3 that with increasing stages of educational qualification, the level of
the perceived risk of infection with COVID-19 generally decreases, and this was observed
particularly when comparing respondents with the lowest and highest levels of education.

We assumed that family/marital status mediated the perception of risk. When using Two-Way
ANOVA, the cumulative effects of “culture type” and “marital status” were not statistically
significant - F(3.2566) = 2.24 at p = 0.082, n.s. One-Way ANOVA, however, with the independent
variable "family status" and dependent variable "level of perceived risk" reveals that family status
has a statistically significant effect on the perceived risk level — F(3,2570) = 13.67 for p < 0.001, n =
0.13.
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What is your family status?
Figure 4. Perceived risk and family status.

The Levene test shows equality of variances, so the post hoc tests use the Scheffe test to estimate
the differences in the mean values between the compared groups. The results show (Fig.4) that the
group of divorcees does not differ from other groups — p > 0.05. The group of married differs from
unmarried/single — p < 0.05 and those living in cohabitation — p < 0.001, and vice versa. In addition,
the group of unmarried/single differs from those living in cohabitation, and vice versa - p <0.001.

An important characteristic that mediated the perception of risk is the existence of children in
the family. In this regard, respondents had to answer the question: Do you have any biological or
adopted children? Two-Way ANOVA shows that there are statistically significant individual and
cumulative effects of the cultural type, and the presence of children in the family concerning
perceived risk: type of culture — F(1,2572) = 83.02, p <0.001, n = 0.18; children in family — F(1,2572) =
25.64, p <0.001, n = 0.10; cumulative effect — F(1,2572) = 11.78, p < 0.001, n = 0.07.
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Figure 5 shows that having children in the family increases the perceived risk, especially in
European cultures. In the Asian sample is observed, a higher level in both groups - families with
children, and without children, due to the higher perceived risk in general in this cultural group.

Another demographic characteristic included in the questionnaire refers to respondents'
religiosity. Respondents had to indicate the degree of their religiosity, whether they believed in

something else or were outspoken atheists.

I'm not afraid of the hardships of life — I'm only afraid of the disease infection.
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Figure 5. Perceived risk in families with and without children.

Two-Way ANOVA shows that there are statistically significant individual and cumulative
factor effects of "culture type" and "degree of religiosity” on "perceived risk". For “culture type” —
F(1,2567)=77.00 at p <0.001, 1 =0.17, for “degree of religiosity” — F(3,2567) = 9.93 at p <0.001, n=0.10
and “culture x religiosity” — F(3,2567) = 8.54 at p < 0.001, n = 0.10. The graphical visualization of the
results clearly outlines the differences between the studied groups.

As Figure 6 shows, between representatives of Asian culture, there are no statistically
significant differences, in relation to the perceived risk, depending on religious beliefs (p > 0.05). For
Europeans, however, religious beliefs influence perceived risk. There are significant differences (p <
0.001) between Europeans with deep and moderate religious feelings, on the one hand, and
Europeans who are atheists or believe in something indefinite, on the other hand. The former
indicated high values of the perceived risk of infection, but the latter stated that they are not afraid of
virus hazards. While deeply and moderately religious Europeans and Asians do not differ in relation
to the perceived risk, there are significant differences between those representatives of the two
cultures, who are atheists, and who believe in something indefinite (p < 0.001). Europeans, who are
atheists and believe in something indefinite, have significantly lower levels of perceived risk than

Asians, who are members of the same religious groups but perceive the situation as highly risky.
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I'm not afraid of the hardships of life — I'm only afraid of the disease infection.
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Figure 6. Perceived risk and religiosity of respondents.

4. Discussion

The results of the study showed (Fig.1) that, at the very beginning of the COVID-19 pandemic,
in representatives of both cultures, Asian and European, high levels of anxiety and fear of the virus
were induced. It, although invisible, was perceived as a real threat, as a risk to the life and health of
individuals. Findings show, however, that there are significant differences, between Asian and
European representatives, concerning levels of the hazard perception of COVID-19 infection. Since
the invisible external threat (COVID-19) is a constant quantity for the entire study population, the
conclusion is that differences in degrees of perceived risk are due to the fact the impact of induced
fear is mediated in different ways from the two cultures — Asian and European. The results obtained
unequivocally confirm Hypothesis 1, according to which the degree of perceived risk is higher
among representatives of the collectivistic culture compared to representatives of the individualistic
culture. The higher level of perceived risk among representatives of the collectivist culture,
compared to representatives of the individualistic one, can be explained by differences in
characteristics between the two cultures.

As is known, according to the cultural perspective [21, 22, 23, 24, 25, 26, 27, 28], societies can be
divided into two main types - collectivistic and individualistic. Based on this division lies one of the
main characteristics of societies, related to the degree to which people perceive themselves as
integrated into groups [29, 30]. In collectivist societies, individuals are closely related to the group —
they are loyal to the group, accountable for its achievements, and rely on mutual support. In
individualistic societies, people are poorly connected to each other, and they are responsible
primarily for themselves and their own goals. It is generally assumed that Asian culture is
collectivistic and European culture is individualistic, which, therefore, means that different levels of
the perceived risk of COVID-19, revealed in the two samples, can be explained by cultural

differences between Asian and European participants. Representatives of Asian culture fear not only
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for their own lives and the lives of those closest to them, but they also fear for the well-being of the
group they are a part of and the society to which they belong. In other words, for them, the degree of
perceived risk is significantly higher, as the virus poses an existential threat not only to themselves
and their families but also to their groups of membership and to the society they are affiliated with.
For representatives of individualistic societies, the degree of perceived risk is primarily due to fear
for one's own life and the well-being of one's family. For Europeans, the existential threat seems to
be rather personalized, as the ties to other people, to membership groups, and to society at large, are
not strong enough.

We hypothesized that along with cultural context, gender differentiation would also be a
significant mediator in the risk perception process. According to Hypothesis 2, we assumed, in an
extreme pandemic situation, sex differentiation mediates hazard perception of infection, as a result
of which the degree of perceived risk among women is higher than among men. The reasons for this
assumption are related to the popular belief that the ordinary mind perceives images of women and
men differently: a woman is usually perceived as weak, defenseless, and timid, while a man is
perceived as strong, fearless, and tough. It was expected that the results of the present study would
reveal that, in a critical pandemic situation, females would be more fearful of the virus than males,
and, respectively, their level of perceived risk would be significantly higher. However, the results of
the comparative analysis for the whole sample showed that gender was not a significant factor in the
variability in the level of perceived risk between women and men. Furthermore, it turned out that
when comparing men and women as members of the same cultural group, gender also had no
significant influence on the degree of perceived risk. The finding that there were no significant
differences between both Asian male and female and European male and female participants in the
study leads to the conclusion that in Asian and European cultural contexts, during the extreme
COVID-19 pandemic situation, the perceived risk of infection is the same for both women and men.
The scientific explanation of this fact has to do with the nature of fear as a primary emotion that
arises in the presence of a lethal threat. It is the human brain that automatically reacts to all dangers
and threats coming from the environment [31]. In the case of the Kovid-19 pandemic, fear of the
deadly virus was induced from the outset, activating in women and men alike the survival instinct
formed at the physiological level over millennia. Although there are generally some differences in
the physiological and psychological profiles of men and women, these do not appear to be
significant enough to cause representatives of the two sexes to perceive lethal threats differently.

According to Hypothesis 3, during the Covid19 pandemic, age mediates hazard perception
infection, resulting in varying degrees of perceived risk among different age groups. In line with this
assumption, we expected that in the three distinct age groups — Early Adulthood (up to 35 years),
Midlife (from 36 to 50), and Mature Adulthood (over 50), the levels of induced fear, respectively, the
degrees of perceived risk, would be different. The finding for the whole sample is (Fig. 2) that age is
a significant factor that influences the risk perception process, whereby the level of perceived risk is
highest in the group of people over 50 years old, compared to the Early age groups. These
differences between the groups can be explained in two ways - by the information invasion of the
media on people, on the one hand, and by the "distance to death" on the other. As is well known,
according to medical instructions, the media around the world have described the virus as
particularly deadly for people over the age of 60 since the beginning of the pandemic. It is only

logical that people in this age group assume that they are the most at risk in the pandemic situation.
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“Distance to death” is the second reason why perceived risk is higher in older compared to younger
people. While young people have a long-life horizon, the elderly have a short life perspective, and
the distance to death is shortened for them. The shorter the time to the natural end of human life, the
older people think about death and, as a result, perceive even minimal dangers as high-risk to their
lives.

The findings become very exciting when the analysis focuses on combined effects between age
groups and types of cultures. The results show that in Europeans, the degree of perceived risk
increases dramatically with increasing age, where representatives of the Mature Adulthood group,
compared to the other two groups, demonstrate a much higher fear of the virus infection. Although,
in general, Asians over 50 also perceived the virus as a major life-threatening danger, there were no
significant differences between the three age groups of the Asian sample. All three groups have a
high degree of hazard perception of contracting the virus, and in this, they differ dramatically from
Europeans. This means that in the two cultures, European and Asian, the age of people mediates and
affects in different ways the perceived risk (Fig. 2). The fact that, unlike the Europeans,
representatives of the Asian culture of all age groups perceive the pandemic situation as high-risky
can be explained by the characteristics of the Asian cultural model. As representatives of the
collectivist culture, Asians of the studied age groups feel responsible not only for themselves
personally but also for the group of membership and for the society to which they belong. The lack
of significant differences in the degree of risk perception between the distinct age groups in the
Asian sample means that although the collectivist cultural model is most strongly cultivated in the
older generation, this model dominates a significant part of the identity of young Asians.

The results in the previous paragraph suggest that, during the COVID-19 pandemic, certain
demographic factors mediated hazard perception of the infection, thereby influencing the perceived
risk. One of these factors is education. Study results show, regarding education, that during the
COVID-19 pandemic, it emerges as a factor influencing the perception of life-threatening danger.
Findings show that different educational levels mediate the hazard perception of COVID-19
infection in different ways and thus influence the degree of perceived risk (Fig.3). It is evident that
between individuals with the highest level of education, and those with the lowest level of education,
there are statistically significant differences in levels of perceived risk, revealing a trend to increase
in induced fear of the virus in the former and a decrease in the latter. Individuals with a bachelor's
degree or less perceive the threat of contracting the virus as high risk, while the trend is the opposite
for those with a master's degree or doctorate. In this case, however, we could argue that this is only a
trend and would not be able to draw precise conclusions regarding the different levels of education,
as the educational degrees in the three Asian and three European countries where the study was
conducted are not identical. Nevertheless, it could be concluded, in general, that with increasing
years of training, levels of the perceived risk of contracting the virus decrease. These findings
support the thesis on the relationship between education and risk in an extreme pandemic situation,
according to which educational levels are a significant factor in mediating the perceived risk of
contagion [32, 33, 34, 15]. Likely, the low educational level of individuals makes them rely
predominantly on their primal instincts in extreme situations, which increases levels of fear and
anxiety, while accumulated pieces of knowledge and experience of individuals with a high level of

education mediate the impact of the threat, and reduces levels of the perceived risk.
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Another factor, which mediates the hazard perception of infection and influences the perceived
risk during the COVID-19 pandemic, is the family status of individuals. Study results show (Fig.4)
that Family status has a statistically significant effect on the individual's level of perceived risk.
Among individuals in the married group, the degree of perceived risk is the highest, and this is
logical since they fear not only for themselves but also for their families (spouses and children).

The degree of perceived risk among unmarried individuals is also high. Loneliness, in this case,
seems to be the main reason for the high fear level of life-threatening danger.

The results show that the degree of perceived risk among divorced individuals is also high. This
is probably because individuals have separated from their former spouse and are living in loneliness,
or perhaps this is coupled with fear for their children, living with or apart from them. Findings
suggest that loneliness and awareness of existing health hazards to children are very important
mediators of perceived risk, during extreme situations, like the COVID-19 pandemic. This is
categorically proven by the data obtained for the individuals who live with a partner in cohabitation.
The results show that during the COVID-19 pandemic, these individuals were the least likely to
perceive the situation as threatening or risky. Likely, the low-level induced fear of the virus among
them is because these individuals do not live alone and that they do not have children in common to
care for.

The finding that individuals who live alone are more afraid of death, in general, is not
surprising. However, the important in this case is whether the presence of biological or adopted
children is a significant factor mediating perceived risk in an extreme situation. In addition, it is
curious whether representatives of both cultures who have children are equally afraid of the virus
and perceive to an equal extent the COVID-19 pandemic as risky. The results obtained from the
study showed (Fig. 5) that for the entire sample, the presence of biological or adopted children is a
significant factor that mediates the perceived risk. Results show that both European and Asian
participants who have biological or adopted children in their families fear the virus to a great extent,
as a result of which the degree of the perceived risk of COVID-19 infection is very high. Nevertheless,
differences between the two cultures emerge. For example, in the Asian sample, both individuals
having children, and individuals without children, demonstrated high levels of perceived risk. At
the same time, only European participants, who have children, perceive the COVID-19 pandemic as
risky, indicating in their responses that they intensely feared contracting the virus. This difference in
the results of the two samples can be explained by the different characteristics of the two cultures.
Obviously, representatives of the individualistic culture fear primarily for their own children. In
contrast, representatives of the collectivist culture feel responsible not only for their own but to a
large extent for all children in the society to which they belong. It could be argued, during a
pandemic situation, in an individualistic context, there is a personalization of perceived risk,
whereas, in a collectivistic context, the life-threatening danger is perceived by individuals not only
as a risk to themselves and their loved ones but also as a risk to society.

The fear of mortal illness and death in all cultures is associated with belief in a god or other
higher powers on which the existence of the human being depends. Therefore, it was interesting to
check the ways of threat perception of the virus in subjects who are religious and non-religious.
Incidentally, the relationship between people's religiosity, on the one hand, and the fear and anxiety
generated by the COVID-19 pandemic, on the other, has been the subject of analysis in a number of
studies [35, 36, 37, 38, 39, 40]. The results of the current study show that there are differences in the
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perception of the risk of contracting the virus between the groups identified on the basis of
religiosity — deeply religious, moderately religious, believing in something undefined, and atheists (Fig. 6).
In this respect, the individuals in the European sample stand out most dramatically. There are
significant differences between representatives of European culture with deep and moderate
religious feelings, on the one hand, and atheist Europeans, on the other. The former feel great fear
of contracting the virus, while the latter do not perceive the pandemic situation as high-risk at all.
The high level of the perceived risk of virus infection, in religious Europeans, can be explained by
the fact that they trust in God, think about death, feel responsible for others, and, ultimately, the
way they will in the future leave this world, is of great importance for them. At the same time,
European atheists are sure that there is no God and do not feel responsible either for how they live
or for how they will leave this world.

It is important to note that individuals in both the European and Asian samples, who are
profoundly and moderately religious, do not differ from each other in their assessment of the
pandemic situation. However, in comparison with other religious groups, they demonstrate higher
levels of perceived risk. While religious Europeans and Asians are similar in that they perceive the
pandemic situation as high risk, for atheist Europeans and atheist Asians, the picture is precisely the
opposite. Europeans, who are atheists or believe in something undefined, do not fear contracting the
virus, as has been pointed out, while Asians belonging to the same religious group perceive the
pandemic situation as very risky. This difference could be explained by the specificity of Asian
culture and its influence on this religious group: Asian atheists, dominated by a collectivist culture,
feel responsible not only for their own lives but also for the lives of other members of the society to

which they belong, and this is why they perceive the COVID-19 pandemic as high-risky.

5. Conclusions

The present study, conducted in three European, and three Asian countries, revealed that
different cultures, as well as certain demographic factors, mediate the hazard perception of the virus
infection, resulting in varying levels of perceived risk in individuals during the COVID-19 pandemic.
The results showed increased levels of perceived risk in the whole study population. When
comparing the two samples, however, it appeared that the level of the perceived risk of virus
infection was higher in Asians compared to Europeans, and this supports the thesis for a mediating
role of cultural context. In addition, age differences between individuals are also revealed as a
significant mediator of risk perception. For Europeans, however, fear of contagion was found to
increase with increasing age, while Asians of almost all age groups perceived the virus equally as a
high risk to their well-being. Contrary to expectations, it turned out that, unlike age, gender was not
a significant mediator in hazard perception of COVID-19 infection. Results also reveal that the ways
people perceive the threat of viruses in an extreme pandemic situation depends on certain
demographic factors such as education, marital status, presence of own or adopted children, and
religiosity. However, the influence of these factors is different in different cultural contexts. The
conclusions drawn from the study will contribute to more effective management of people's risk
behavior in extreme situations. This is because the way in which risk is perceived should be seen as
key to the successful management of people's health behavior during pandemics. It is the perceived
risk that determines whether individuals will engage in risk-taking or in risk-avoidance behavior

following the precautions imposed by medical institutions. Exploring risk perception in situations of
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health uncertainty is, therefore, a method to successfully manage future pandemics and a way to
save human lives.

In addition to the current risk perception study, the international research team investigated
early in the COVID-19 pandemic also the health locus of control, hopelessness, coping strategies,
and other phenomena, which will be the subject of future analyses. The authors hope that the study
will contribute to more effective management of human health behavior in future pandemics.

The strengths, weaknesses and future research goals are as follows:

The most important strength of this work is that the research results will help to manage
people’s risk behavior more effectively in future pandemic situations. The findings that differences
in cultures, genders, age, education, religious beliefs, etc., influence the perception of the risk of
infection, show that in the future it is necessary to use differentiated approaches in the management
of the health behavior of individuals in extreme situations. Another advantage is that the study
represents an original snapshot of the beginning of a pandemic in two different cultures that will
never start the same way again.

A weakness of the study was the lack of time to create a sufficiently efficient research design to
ensure the use of representative (stratified) national samples for each country. This prevented the
possibility of making a comparative analysis between the countries, which is why it was made only

between the two cultural groups - the Asian and the European.
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