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Abstract

Objectives: In the Czech Republic, an outbreak of the coronavirus disease (COVID-19) has been decelerated by quickly adopting strict and strong-
ly limiting government measures. In this study, the authors present the preliminary results (April 1-5, 2020) of a public risk perception study of
COVID-19. Material and Methods: The online questionnaire survey was announced in the national TV and radio stations with the nationwide cover-
age. Respondents were recruited through the website of the University of Ostrava during the first 5 days of the survey (N = 7966). The data covered
risk perception with a focus on physical and psychological aspects, the current socio-economic situation and adaptation to the lockdown. The authors
used Mann-Whitney and Kruskal-Wallis tests, as well as ordered logistic regression, with a significance level of 5% using STATA version 15. Results:
From the total sample of the respondents aged 40 years on average (a range of 15-87 years), the present study shows that women (p < 0.001) and
elderly people (p < 0.001) perceived the health risk related to COVID-19 as significantly worse than others. Older people (>60 years) perceived
their mental health as significantly better than younger participants (p < 0.001). Most of the respondents assessed the adopted measures as adequate
(71%) and believed in their effectiveness (69.7%). Conclusions: This study contributes to understanding the risk perception as a public response to
the COVID-19 pandemic. Int J Occup Med Environ Health. 2021;34(2):165-76
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INTRODUCTION the SARS-CoV-2 virus (previously provisionally referred
An outbreak of the novel coronavirus disease (COVID-19) to as the 2019 novel coronavirus or 2019-nCoV), which
has posed an unprecedented health and socio-economic was unknown before the outbreak began in Decem-
threat, which is faced by all countries around the world [1]. ber 2019 in Wuhan, China [2]. A number of recent studies
Generally, COVID-19 is an infectious disease caused by have investigated the scale of short-term and long-term
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health impacts of the COVID-19 disease, ranging from
common cold to more severe consequences [3].
Currently, controlling the infection to prevent the spread
of SARS-CoV-2 relates to the monitoring of new cases
as well as a primary intervention [4]. Due to no vaccine
being available, the unrestrained spread of the disease
was initially decelerated by adopting strict government
restrictions as well as implementing personal protection
practices to avoid exposure to the virus [5,6]. Besides
globally respected general measures, such as maintaining
social distances, a stay-at-home order or imposing travel
restrictions, the Czech Republic government established
even stricter and long-lasting restrictions in comparison
to most western European countries. For instance, wear-
ing a face mask has been obligatory since March 12, 2020,
and this personal protection is still ongoing. Moreover,
a widespread lockdown and several other restrictions (the
cancelling of weddings, no admission of fathers at child-
birth, etc.) were announced and remained valid for several
weeks.

The element playing the key role in achieving the success-
ful pandemic management is the public risk perception
which is understood as the people’s intuitive and subjec-
tive evaluation of hazards. Risk perception of the pan-
demic is a crucial contributor to public adaptation to
the imposed measures [7]. Perceived risks and the willing-
ness to accept restrictions are extensively influenced by
multiple socio-economic and individual factors, as well
as by personal values or cultural aspects. Previous studies
focusing on the perception of infectious disease risks (es-
pecially the swine-origin influenza and SARS) show that
being older, female and more educated is associated with
a higher possibility of adapting to the measures [8,9].
According to the protection motivation theory, the evalu-
ation of threats consists of an appraisal of the perceived
vulnerability (or susceptibility) and an appraisal of
the perceived severity [10]. There is growing evidence that
a greater perceived susceptibility is associated with avoid-
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ing behavior, such as evading restaurants, public places,
public events and people traveling from higher-risk coun-
tries [11]. Individuals with greater perception are more
likely to report an intention to comply with quarantine
restrictions [12] and to pay greater attention to personal
hygiene standards [13-15]. Based on the limited results
of the current studies, there are growing concerns that
the perceived vulnerability and severity associated with
individual behavior during the lockdown can significantly
affect the psychological and mental well-being across so-
ciety [16,17].

It is important to note that the public risk perception of
the disease is significantly conditioned by public trust. Trust
is presumed by an imperfect knowledge about a given risk
and the presence of the risk itself. At this conceptual level,
the act of trusting is equivalent to the willingness to take
arisk and to adopt precautionary measures in general [18].
The critical factor contributing to effective crisis commu-
nication is, therefore, a necessity to provide appropriate
information about the pandemic by the government and
public health authorities, and also to build confidence in
knowledge. Hiding or downplaying the reality about risks
and vulnerabilities results in reducing public trust [7].

In this study, the authors present an initial assessment of
the public risk perception of COVID-19 from the Czech
Republic at the beginning of the pandemic. The main goal
of the work was to study the physical and psychological
aspects of precautionary measures, as well as to evaluate
people’s trust in their effectiveness. Furthermore, the will-
ingness to adapt to the restrictions in the Czech population
was observed over time, especially with regard to the cur-
rent occupational and socio-economic situation.

MATERIAL AND METHODS

The population risk perception during the period of
the outbreak was assessed using a questionnaire survey
that was launched almost at the beginning of the lockdown
in the Czech Republic, namely on April 1, 2020. Whereas
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the results presented here were collected during the first
5 days of the survey, the survey was going on throughout
the period of the outbreak to explore the risk perception
development. The online questionnaire survey was an-
nounced in the national TV and radio stations with the na-
tionwide coverage. Therefore, people from all Czech re-
gions could be engaged in the survey. Respondents were
recruited through the website of the University of Ostrava
where the link to the online questionnaire was available
during the entire emergency time. The ethical approval
was not required for this type of the study, as the online
survey was fully anonymous. Moreover, no personal data
(such as the name, home address, e-mail address, date of
birth etc.) were collected and no personal contact with
the participants was conducted. No age, gender or socio-
economic stratification quotas were applied.

The questionnaire consisted of 5 short parts. The first part
focused on the actual respondent’s situation related to
the SARS-CoV-2 infection (e.g., contacts with an infected
person, testing results etc.). The second part consisted
of several questions regarding health risk perception of
COVID-19 as well as the evaluation of the current con-
cerns about physical and mental health. The third part
included questions related to the estimated present and
future impacts on occupational, economic, educational
and other issues. The last part focused on the trust in and
willingness to comply with the lockdown and obligatory
hygiene and social measures. Basic demographic variables
considered as the potential confounders of risk perception
were also incorporated into the questionnaire. In total,
the questionnaire contained 27 questions, and its comple-
tion took approx. 10 min.

Most questions were evaluated as average values on
a S-point Likert scale. The differences were tested by
Mann-Whitney and Kruskal-Wallis tests with the signifi-
cance level of 5%. The ordered logistic regression was
used to analyze the factors (gender, age, education, mari-
tal status, increased work demands and decreased person-

al income) influencing individual health concern, mental
health, and the efficiency and sufficiency of restrictions.
The results were expressed as crude and adjusted odds
ratios (ORs) with the 95% confidence intervals (CIs). Full
models were adjusted for all the independent variables
tested (age, education, marital status, increased work de-
mands and decreased personal income). Data were ana-
lyzed using SW STATA v. 15.

RESULTS

During the first 5 days of the survey (April 1-5, 2020)
7966 questionnaires were collected via the University of
Ostrava website. Predominantly women (76.6%), younger
people aged <45 years (64.8%) and people with univer-
sity education (53.8%) participated in the study. Only
231 people (2.9%) underwent the required quarantine,
71.3% of them due to the return from countries with
a high COVID-19 risk and the rest due to contact with
a positively tested person. Out of the 152 people tested for
SARS-CoV-2 in the whole sample, only 11 received posi-
tive results of the test.

The most endangered groups in terms of the COVID-19
infection were found to include seniors aged >80 years
and people with self-reported impaired health. Most of
them fully or partly respected the restrictions like wear-
ing a face mask (95%), frequent hand hygiene (92%), or
spending time with <2 people in public places (88%).
Isolation from one’s family and friends (96%) and limita-
tion of leisure activities (95%) were perceived as the most
limitative personal impacts of the restrictions, while test-
ing for COVID-19 (90%), frequent hand hygiene (89%),
border lockdown (80%), wearing a face mask (76%) and
maintaining a 2-meter distance between persons (76%)
were viewed as the most effective precautionary mea-
sures. In terms of future views, people expected a nega-
tive impact of the pandemic in the sphere of economic loss
(92%), high unemployment (66%), and travelling behav-
ior (48%).
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Table 1. The distribution of health concern, affected mental health, and the sufficiency and efficiency of restrictions,
using the Likert scale, among the Czech population on April 1-5, 2020

Participants
(N =17955)

Likert scale individual health concern®

affected mental health®

sufficiency of restrictions®  efficiency of restrictions

n % n % n % n %
1 1004 12.6 1561 19.6 484 6.1 1613 20.4
2 2533 31.8 2589 32,6 1127 14.2 3887 493
3 2785 350 2497 314 5622 71.0 2022 25.6
4 997 12.5 960 12.1 511 6.5 285 3.6
5 636 8.0 344 43 178 23 84 1.1
Total 7955 100 7951 100 7922 100 7891 100

#1-not worried at all to 5 — very worried; ® 1 - very good to 5 - very bad; ¢ 1 — excessive to 5 — insufficient; ¢ 1 — most effective to 5 - least effective.

The main research questions were focused on the iden-
tification of individual health concern and psychological
impacts of the pandemic, and subsequently on testing
the significance of individual and socio-economic vari-
ables in risk perception. Furthermore, people’s trust in
the efficiency and sufficiency of restrictions was evaluated
with regard to socio-economic differences (Table 1).
Gender, age, education, marital status, decreased per-
sonal income during the pandemic and increased work de-
mands related to performing a frontline profession were
the socio-economic variables of interest that determined
the actual risk perception (Table 2).

The overall individual health concern related to CO-
VID-19, measured on a S-point scale (1 - not worried at
all, 5 - very worried), reached the mean value of 2.71 pts.
(Tables 1 and 3); therefore, it may be considered that
people tended not to worry about their health too much.
A higher health concern was observed in people perform-
ing frontline professions, people with no personal income
decrease, females, the oldest age group (>60 years) and
people in marriage or partnership (Table 2).
Psychological impacts (Tables 1 and 3) of the pandemic
were also evaluated on a 5-point scale (1 - very good, 5 -
very bad), with the mean value of 2.49 pts in the whole
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sample. A negative psychological impact was perceived
as significantly more serious in people with decreased
income, females, the youngest age group (15-29 years),
low-educated people, and singles, divorced or widowed
people. Surprisingly, with increasing age, the level of
the subjectively perceived psychological impact of the pan-
demic was decreasing (Table 2).

The mean sufficiency of the restrictions, measured on
a S-point Likert scale (1 — excessive, 5 — insufficient),
reached 2.84 pts (Tables 1 and 3), which means that most
of the participants (71.0%) evaluated the restrictions as
adequate. The perception was significantly affected by
all socio-economic factors. A significant decline towards
insufficiency of the restrictions was confirmed in people
performing frontline professions, females, the youngest
and oldest age groups, low-educated people, married re-
spondents and people whose income was not affected by
the pandemic (Table 2).

The preventive measures were evaluated as effective on
a 5-point scale (1 - most effective, 5 - least effective), with
the mean value of 2.16 pts (Tables 1 and 3). Frequent hand
hygiene, border lockdown and COVID-19 testing were
perceived as the most effective measures. Significantly
lower reliance was found in people whose income de-
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creased during the pandemic, males, younger people aged
<45 years and people with university education (Table 2).
Fully adjusted models were used to identify the socio-
economic variables that predominantly differentiated risk
perception (Table 3, Figure 1a). Regarding health con-
cern, females (OR = 2.17, 95% CI: 1.97-2.39), people
aged >60 years (OR = 2.03, 95% CI: 1.75-2.35) and low-
educated people (OR = 1.83, 95% CI: 1.59-2.11) worried
about their health significantly more than men, the young-
est people and highly-educated people, respectively.
On the contrary, people living in marriage or partnership
worried about their health to a significantly higher extent
than singles. The only factor that had no effect on health
concern was a decrease in personal income (Table 3).

The impact of socio-economic variables on psychological
health in the fully adjusted model was pronounced in both
directions (Table 3, Figure 1b). Similar to health concern,
the impact on mental health was nearly twice as high inwomen
(OR = 1.94, 95% CI: 1.77-2.14) as in men. The impact of
the pandemic on psychological health was found to signifi-
cantly decrease with age (OR = 0.59, 95% CI: 0.50-0.68 in
the oldest age group). Mental health was more affected in
people with the lowest education, and also in people whose
personal income had decreased. Surprisingly, no significant
difference was found according to the marital status and
a slight, but significant, shift was found in people performing
frontline professions (OR = 1.15, 95% CI: 1.03-1.28).

The evaluation of the sufficiency of restrictions was not as-
sociated with the marital status at all (Table 3, Figure 1c).
The implemented restrictions were perceived as signifi-
cantly more insufficient by women (OR = 1.71, 95% CI:
1.52-1.91) and people performing frontline professions
(OR = 1.24, 95% CI: 1.09-1.41) and, on the contrary, as
more excessive in the middle-aged groups (30-59 years).
The perception of restrictions sufficiency was strongly in-
fluenced by the educational level (Table 3, Figure 1c).
The perception of restrictions efficiency brought more
consistent results (Table 3, Figure 1d). The socio-economic

factors had no significant effect on the perception of re-
strictions efficiency. A statistically lower efficiency of re-
strictions was perceived by women (OR = 0.81, 95% CIL:
0.73-0.89), the oldest age group (OR = 0.56, 95% CI:
0.48-0.65), and people with the lowest education (Table 3,
Figure 1d). A statistically higher efficiency of restrictions
was demonstrated in the group whose personal income
decreased (OR = 1.34, 95% CI: 1.19-1.50).

DISCUSSION

The study was one of the first studies focusing on the im-
mediate impact of the COVID-19 pandemic on the public
health risk perception in the Czech Republic. The Czech
government established stricter and long-lasting restrictions
in comparison to most western European countries. This
study commenced on April 1, 2020, at the time of the mas-
sive outbreak of the novel coronavirus disease, which result-
ed in the launching of the lockdown and related measures.
Therefore, this study documented the most critical and strict
period of the COVID-19 pandemic in the Czech Republic.
The study covered 7966 participants and investigated
the individual perception of health concern and psycho-
logical impacts of the coronavirus pandemic, while also es-
timating the people’s trust in the efficiency and adequacy
of restrictions. Particularly, this work aimed at individual
and socio-economic factors influencing the subjective con-
cerns related to the COVID-19 pandemic. Overall, the re-
sults of this study show that the public risk perception is
significantly affected by multiple individual, psychological
and socio-economic factors.

The first research question focused on the individual risk
perception related to COVID-19. People were moderately
concerned about COVID-19 in terms of being infected.
A similar result was also found in a Serbian study whose
participants perceived the risk of developing serious health
problems (should they be infected) as moderate [19].
At the time of the survey, the outbreak of the disease
had been greatly increasing and restrictions were in full

[JOMEH 2021;34(2)
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Figure 1. The impact of demographic and socio-economic characteristics on: a) individual health concern, b) affected mental health,
¢) sufficiency, and d) efficiency of restrictions, by demographic and socio-economic characteristics, among the Czech population

on April 1-5, 2020

force. Nevertheless, compared to other European coun-
tries, the prevalence of the disease was substantially lower.
Therefore, it is considered that people’s risk perception
in terms of infectious diseases depends, among other fac-
tors, on the severity of the outbreak in their places of resi-
dence. This assumption was also confirmed in a recently
published study conducted on the Kansas population and
a study from the South Korea [20,21].

172 [JOMEH 2021;34(2)

Significant differences in terms of individual and socio-
economic factors were observed. As regards the most im-
portant ones, women, elderly people, low-educated people
and people performing frontline professions perceived
the health risk related to COVID-19 as significantly worse
than others. These findings partially comply with the gen-
eral assumption that being old, female and low-educated
is associated with a higher health concern [22]. This asso-
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ciation was also demonstrated in a study related to the risk
perception of the current COVID-19 pandemic in the Is-
raeli population whose oldest age groups (>65 years) per-
ceived a significantly higher personal risk than others [23].
On the other hand, a recent Chinese study showed that
younger people were more likely to express the anxiety of
being infected in comparison with older people [24].

The other research question related to the risk percep-
tion of the psychological impact of the pandemic on the
respondents’ mental health. Overall, the majority of
the respondents perceived their psychological health as
good. Similar results were observed in another Chinese
study investigating the impact of the COVID-19 pandemic
on mental health [17]. These results also show that women,
low-educated people, and singles, divorced or widowed
people were significantly more sensitive as regards their
psychological health. On the contrary, the oldest age group
was less likely to be negatively influenced psychologically.
These results are comparable with the above-mentioned
Chinese study where females were more likely to report
a large impact on their mental health, and the mental and
social health of people aged =65 years was less affected
during the COVID-19 pandemic [24].

In addition, the individual perception of the sufficiency
and efficiency of measures was explored in the survey.
Regarding the survey findings, all measures, except for
distinct opening hours in shops reserved for seniors, were
perceived as efficient. Frequent hand hygiene, border
lockdown and COVID-19 testing were considered as
the most effective measures. On the other hand, wearing
a face mask was perceived as a less effective measure, as
it was supported by 76% of the survey participants. These
results are comparable with the above-mentioned Serbian
study whereby washing hands was evaluated as the most
effective preventive measure while wearing a face mask
was perceived as substantially less protective [19].
Moreover, the results of the rapid questionnaire survey
conducted on the UK and U.S. population showed that

the participants evaluated wearing a face mask as a less
protective measure than other restrictions. On the con-
trary, a considerable proportion of the respondents dem-
onstrated an overestimated trust in the protective effect
of a face mask. Approximately 30-38% of them agreed
with the statement that consistently wearing a face mask
reduces the risk of being infected by >95% [25], even
though the efficacy of surgical or cloth face masks in terms
of the transmission of potentially harmful aerosols is con-
sidered as only partially effective [26].

Limitations and future research

This study contains several limitations. Using an online-
based questionnaire survey is apparently the most crucial
factor reducing the involvement of aging and low-educated
population in the survey. Even though the survey was also
announced by traditional media platforms (national TV
and radio), approx. 65% of the sample consisted of younger
respondents aged <45 years. The willingness to be engaged
in the research study differs based on several demographic
factors. Females and highly-educated people are usually
more willing to participate in online surveys than male and
low-educated people [27]. In this study, no quotas for data
stratification by age, gender or education were applied, as
a result of which an unequal proportion of the participants
was achieved. In particular, women and highly-educated
people participated more often than others.

As a matter of fact, the infection risk perception is influ-
enced by both mass and social media, and by social con-
tacts with relatives, friends and colleagues [28]. In this
survey, the authors did not explore the communication
factors such as the time spent on seeking information
as well as the source used to obtain information about
the current situation related to COVID-19. Since the out-
break, media reports have been increasingly consumed.
Especially young generation have been highly impacted
by social media where the users more frequently express
their negative emotions, such as anxiety and fear instead of
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positive emotions [29]. Mass media as well as social media,
therefore, can play an important role in the psychological
and mental health of individuals, especially of those stay-
ing isolated due to the lockdown. Therefore, the World
Health Organization recommended minimizing the time
spent on news feeding. Furthermore, it is considered that
the volume of information obtained through legacy and
social media may affect the community risk perception
and subsequently influence the protective behavior [30].

CONCLUSIONS

In conclusion, the study findings indicated that women, se-
niors and low-educated people perceived the COVID-19
risk as more serious than others. The public health risk
perception may play a crucial role in the progression of the
disease, since the awareness of dealing with COVID-19 is
important in limiting the spread of the infection. There-
fore, being familiar with the factors influencing public per-
ception and compliance is essential for the pandemic pre-
paredness and planning in the future. On the other hand,
it is extremely needed to identify the mentally sensitive
groups of people, and to manage the effective and rational
risk communication.

The investigation has been continuing during the period of
the adopted restrictions which will provide the time-depen-
dent impacts of the mandatory lockdown and related restric-
tions on public attitudes and behaviors related to COVID-19.
Special efforts should focus on the subsequent economic and
social consequences of the implemented measures that have
a negative impact especially on younger people.
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