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Objectives: This study investigates and describes the time course of fears and worries about COVID-19
among current employees during this outbreak.
Study design: This was a longitudinal study.
Methods: This study was a part of the Employee Cohort Study in Japan. The study comprised 4120 in-
dividuals from February 2019. A baseline survey in March 2020, a 2-month follow-up survey in May
2020, and a 5-month follow-up survey in August 2020 were conducted. Questions surveyed respondents’
global fear and worry and six items related to COVID-19. A mixed model for repeated measures of an
analysis of variance was used.
Results: A total of 1421 respondents completed the baseline survey. At 2- and 5-month follow-ups, 1032
and 1181 respondents completed surveys, respectively. Of those, 64 and 33 individuals who were
temporarily laid off or on leave were recorded as missing values. Global fear and worry about COVID-19
significantly increased from March to August 2020. Fears of personal or family infection, limiting one's
activities and national and local government policies also significantly increased with time. In contrast,
fears of lack of knowledge and difficulty of obtaining hygiene products significantly decreased.
Conclusion: To conduct efficient risk communication during a pandemic, knowing the concerns of the
populace, providing correct information and a sufficient supply of products, and setting clear guidelines
are essential.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

The novel coronavirus (COVID-19) has become a global health
threat.1 The first human infections were in Wuhan, China, at the
end of 2019, and the virus quickly spread around the world.2 This
pandemic has exposed people's lives to a new danger due to the
virus' rapid spread, high mortality rate, substantial monetary and
human impact on health care systems, and calamitous economic
impact.3
: þ81-3-5841-3392.
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One feature of contagious diseases is the fear of infection. As
people learned about COVID-19 and its high infection andmortality
rates, it was natural to be fearful.4 Fear intensifies the damage from
COVID-19 and makes people think less rationally about the dis-
ease.5 To date, fears of coming into contact with individuals who
may be infected6 and the fear of facing an unknown disease7 have
been reported. A literature review suggested six fears associated
with COVID-19: the unknown, social isolation, hypochondriasis,
disgust, information-driven fear, and compliance.4 Excessive per-
ceptions of fear are associated with depression, anxiety, and
vulnerability to the disease.5 It also can change daily behaviors (i.e.
panic buying). Moreover, it has substantial unfavorable impacts on
access to other medical services during a pandemic because people
who have fears tend to avoid visiting doctors.8
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Fig. 1. Participant flowchart of this study.
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Meanwhile, fear does not have only a negative impact. One
earlier study reported that the perceived fear of COVID-19 is asso-
ciated with preventive actions, suggesting that fear can lead to
encourage preventive behaviors.9 In addition, a survey of people's
general perceptions and emotions during pandemics can provide
useful information for health risk communication and to achieve
changes in behavior.10,11 Furthermore, clarifying what people feel
about fear enables decision-making onwhere to direct information
about the disease. By looking at time course changes in people's
fears, it is possible to tailor and communicate information accord-
ingly. For example, at the beginning of a pandemic, fears of infec-
tion and of a shortage of hygiene products are likely to increase, but
it may be possible to reduce fear and prevent panic by raising
awareness of measures to prevent infection, warning people
against hoarding and emphasizing that efforts are being made in-
crease the availability of supplies. Therefore, investigating people's
fears is essential in risk communication.

A previous longitudinal study in Europe conducted a daily sur-
vey for 22 days in March 2020 and concluded that the perceived
global fear of COVID-19 significantly increased over time.12 In
September 2020, the Ministry of Health, Labour and Welfare in
Japan retrospectively examined the 8-month time course of fears
and worries related to COVID-19. The survey results showed the
rate of perceptions in terms of global fear about the COVID-19
pandemic was highest from April to May, then decreased through
September. The fear of becoming infected or having someone in the
family become infected has remained the greatest fear, but the fear
of a lack of necessities has decreased.13 However, to the best of our
knowledge, there has been no prospective investigation of time
course changes in global and specific types of fears of COVID-19
over periods of more than 1 month. The primary efforts against
COVID-19 have focused on clinical treatments, such as infection
control and development of or delivery of a vaccine.14 In contrast,
the psychological aspects or trends in fear have yet to be widely
considered, although the pandemic has a severe effect on the rates
of depression and suicide.15,16 Depending on the status of the
infection, messages and policies from governments or society about
a ‘new normal’ lifestyle may shift as general fear related to COVID-
19 changes over the course of the pandemic. Investigating time
course changes in global fear and each type of fear pertaining to
COVID-19 would allow public health leaders to conduct risk
communication and determine the appropriate interventions for
people dealing with groundless fears.

This study explores and describes the time course changes in
fears about COVID-19 among people currently employed from the
outbreak to date. We used a global and specific fears and worries
related to COVID-19 questions, such as fears of infection, lack of
knowledge, and about government policies.

Methods

Study design and settings

This prospective cohort study was a part of the Employee Cohort
Study of the COVID-19 pandemic in Japan (EeCOCOeJ),17,18 which
comprises 4120 people preregistered with an Internet survey com-
pany since February 2019. A self-reported online questionnaire was
sent to 4120members invited frommore than 500,000 preregistered
members of an Internet survey company in Japan.We invited a larger
sample of employees from respondents of the survey conducted in
February 2019. However, the baseline survey of this current COVID-
19 cohort study was conducted in March 2020, with a 2-month
follow-up survey in May 2020 and a 5-month follow-up survey in
August 2020. The research ethics committee of the Graduate School
of Medicine and Faculty of Medicine, The University of Tokyo, Japan,
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approved the study protocol (No. 10856-(2) (3) (4)). We obtained
informed consent from all participants via questionnaire instructions
on the website. The instructions ensured the protection of personal
information (e.g. name, phone number, or address) and explained
that data would be anonymized. Any identifying information was
removed on receipt of the data from the Internet survey company.
Our study followed the Strengthening the Reporting of Observational
studies in Epidemiology guidelines.19

Participants

Participants’ recruitment was stratified by gender (males and
females) and age (20e29, 30e39, 40e49, and 50e59 years).
Participant inclusion criteria were as follows: (1) living in Japan, (2)
full-time worker, and (3) aged 20e59 years. Participants of the
survey in 2019 were again invited to the baseline survey (March
2020). Those who met the inclusion criteria completed the survey
on a first-come, first-served basis. Those currently employed at the
baseline were invited to the 3-month (May 2020) and the 5-month
(August 2020) follow-up survey. The Internet survey company sent
an invitation, and the participants accessed a website and
completed the online questionnaire. Participants were awarded a
token sum as a reward for answering each survey.



Table 1
Baseline demographic characteristics of the participants (N ¼ 1421).

Characteristic n (%) Mean (SD) [minemax]

Gender
Male 716 (50.4)
Female 705 (49.6)

Age (years) 41.2 (10.5) [21e60]
20e29 269 (18.9)
30e39 386 (27.2)
40e49 369 (26.0)
50e59 372 (26.2)
�60 25 (1.8)

Marital status
Single 695 (48.9)
Married 726 (51.1)

Child (ren)
None 825 (58.1)
One or more 596 (41.9)

Occupational type
Managers 126 (8.9)
Non-manual 892 (62.8)
Manual 403 (28.4)

SD, standard deviation.
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Variables and outcomes

Fear and worry about COVID-19
Global fear and worry over COVID-19 were measured by asking,

‘Do you feel anxiety due to COVID-19?’ Responses were scored
along a 6-point Likert scale (ranging from 1 ‘not at all’ to 6 ‘feel
strongly’). In addition, six statements related to COVID-19 were
evaluated: I amworried that I might be infected; I amworried that
my family might be infected; I am worried about the difficulty in
obtaining medical supplies (e.g., surgical masks) and hygiene
products (e.g., hand sanitizer); I am worried about the lack of cor-
rect information and knowledge; I amworried about how much to
limit my own activities; and I am worried about the policies and
responses of the national and local governments. Each item was
rated on a 4-point Likert scale (ranging from 1 ‘strongly disagree’ to
4 ‘strongly agree’). Higher scores indicated greater fear and worry.

Demographic variables
Demographic variables included gender, age, marital status

(currently married/single), number of children (none/one or more),
and occupational types (managers/non-manual/manual). All vari-
ables were measured at the baseline except for occupational types
(taken in the survey in 2019).

Analysis

A mixed model for repeated measures of an analysis of variance
(ANOVA) was conducted to investigate the comparison of mean
Table 2
Means of fear and worry about COVID-19 variables at baseline, 2-month follow-up, and

Fear and worry about COVID-19 infection (possible range)

Global fear and worry about COVID-19 (1e6)
‘Do you feel anxiety due to COVID-19?’

Specific fears and worries about infection (1e4)
‘I am worried that I might be infected.’
‘I am worried that my family might be infected.’
‘I am worried about the difficulty in obtaining medical supplies and hygiene produc
‘I am worried about the lack of correct information and knowledge.’
‘I am worried about how much to limit my own behavior.’
‘I am worried about the policies and responses of the national and local governmen

SD, standard deviation.
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scores of each fear andworry item between baseline and 2-month or
5-month follow-up.20 A mixed model with one within-subjects
factor (point of measurement) was used; thus, there were no cova-
riates adjusted in this analysis. The data from those who answered
that theywere temporarily laid off or onmaternity/paternity leave at
a 2-month or 5-month follow-up survey were recognized as missing
values. Missing values were imputed applying the maximum likeli-
hood estimation using the mixed method. Bonferroni's multiple
comparison test was also used to adjust the level of significance.
Statistical significancewas defined as a two-sided P< 0.05. SPSS 26.0.
Japanese version (IBM Corp., Armonk, NY, USA) was used. We also
conducted a similar mixed model for repeated measures of an
ANOVA by excluding participants whowere temporarily laid off or in
maternity/paternity leave at a 2-month or 5-month follow-up survey
for sensitivity analyses.

Results

Baseline participant characteristics

Fig. 1 shows the participant flowchart. Of the 4120 members
invited, 1448 completed the baseline questionnaire (response
rate ¼ 35.1%). We used an Internet survey company and did not
directly contact the members; thus, the reasons for no response
(N ¼ 2672) were unknown to us. Of 1448 completed surveys, 27
were excluded because of unemployment, so the final baseline
sample consisted of 1421 participants. At the 2-month follow-up
survey in May 2020, 1032 answered the questionnaire, yielding a
follow-up rate of 72.6%. At the 5-month follow-up survey in August
2020, 1181 answered the questionnaire, yielding a follow-up rate of
83.1% (from baseline). Of those, 64 and 33 were recognized as data
missing because they were temporarily laid off or on maternity/
paternity leave at the time of the 2-month follow-up and 5-month
follow-up, respectively.

Table 1 presents participant demographic characteristics.
Among them, 716 were men (50.4%), and the average age was 41.2
years (standard deviation [SD]: 10.5). Almost half were single
(48.9%), and approximately 40% had one or more children. In terms
of occupational type, more than half were non-manual (62.8%),
28.4% were manual, and 8.9% were managers.

Means (SDs) of outcome variables at baseline, 2-month follow-up,
and 5-month follow-up

Table 2 shows descriptive mean scores and SD of fears and
worries about COVID-19 at baseline (Time 1: T1), 2-month follow-up
(Time 2: T2), and 5-month follow-up (Time 3: T3) of participants
who were full-time workers at each survey point. The mean score of
global fear and worry about COVID-19 increase through T1 to T3
(4.31, 4.54, and 4.65, respectively). Regarding specific fear and worry
5-month follow-up.

Time 1 (N ¼ 1421) Time 2 (N ¼ 968) Time 3 (N ¼ 1148)

Mean (SD) Mean (SD) Mean (SD)

4.31 (1.21) 4.54 (1.19) 4.65 (1.21)

2.77 (0.80) 2.99 (0.77) 3.10 (0.78)
2.88 (0.82) 3.05 (0.78) 3.09 (0.81)

ts.’ 3.18 (0.81) 2.87 (0.79) 2.80 (0.81)
3.01 (0.80) 2.86 (0.79) 2.98 (0.77)
2.81 (0.80) 2.82 (0.78) 2.92 (0.78)

ts.’ 3.02 (0.83) 3.05 (0.81) 3.16 (0.84)
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about COVID-19, the mean score of ‘I am worried about the diffi-
culty in obtaining medical supplies and hygiene products’
decreased from T1 to T3 (3.18, 2.87, and 2.80, respectively). The
mean score of ‘I am worried about the lack of correct information
and knowledge’ decreased from T1 to T2 but increased from T2 to
T3 (3.01, 2.86, and 2.98, respectively). The mean scores of ‘I am
worried that I might be infected’ (2.77, 2.99, and 3.10, respectively),
‘I am worried that my family might be infected’ (2.88, 3.05, and
3.09, respectively), and ‘I am worried about how much to limit my
own activities’ (2.81, 2.82, and 2.92, respectively) increased through
the measurement times. Also, the mean score of ‘I am worried
about the policies and responses of the national and local govern-
ments’ (3.02, 3.05, and 3.16, respectively) increased through T1 to
T3.

Time course changes of fears and worries about COVID-19

Table 3 presents the estimated effects of time on each fear and
worry variable based on the mixed model analyses. The score of
global fear andworry about COVID-19 significantly increased at T2
and T3 compared with the baseline (P < 0.01). For specific fears
and worries about COVID-19, the score of ‘I am worried about the
difficulty in obtaining medical supplies and hygiene products’
significantly decreased at T2 and T3 compared with the baseline
(P < 0.01). Although the score of ‘I am worried about the lack of
correct information and knowledge’ significantly decreased at T2
compared with the baseline (P ¼ 0.03), the change did not stay
significant at T3. The score of ‘I amworried about the policies and
responses of the national and local governments’ showed a sig-
nificant increase at T3 compared with the baseline (P < 0.01), with
no significant difference at T2. The scores of ‘I am worried that I
might be infected’ and ‘I am worried that my family might be
infected’were significantly increased at T2 and T3 compared with
T1 (P < 0.01). The score of ‘I am worried about how much to limit
my own activities’ showed a significant increase at T3 (P < 0.01),
but not at T2 compared with the baseline. The total of 1346 par-
ticipants were extracted from all included from themain analyses.
The results from the sensitivity analyses are shown in
Supplementary Table 1. The transitions of the scores from each
item were very similar to the main results.

Discussion

This study explored the time course changes in fears and
worries about COVID-19 among people currently employed in
Japan. We found that global fear and worries about COVID-19
significantly increased from March to August 2020. The strength
of this study is that it surveys in the middle of the COVID-19
pandemic. The participants' data were corrected at three time
points, enabling analysis of the fear variables and time trends. In
terms of specific fears and worries, fear of the possibility of indi-
vidual or family infection, limiting one's activities, and national
and local government policies also significantly increased as time
passed. In contrast, fear of lack of knowledge and difficulty in
obtaining hygiene products significantly decreased. This study
suggests that the estimated mean of global and specific fears and
worries (possibility of infection, one's own limited behaviors, and
toward policies and governments) have scored higher regardless
of the time course, the transition of infected patients, or lifestyle
changes. Moreover, the study findings suggest that although the
situation around a lack of hygiene products or correct knowledge
about the infection has improved, global fear and other specific
fears and worries have stayed high in the middle of the pandemic.

A previous 1-month longitudinal study reported a significant
increase in global fear of COVID-19,12 and the current result also
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showed a significant increase fromMarch to August. In comparison,
the Japanese national retrospective survey13 conducted in
September 2020 reported the highest global and specific fears
(personal or family infection) from April to May, followed by a
gradual decline until September. The difference may be because of
the way the data were collected. Japan was under a state of emer-
gency from April to May, so the result might be recall biased.

The increase in the fear of infecting themselves or their family
may have been caused by the increasing number of cases of COVID-
19 infection. In August 2020, the number of infected cases in Japan
remarkably increased because of a second wave.21 There have also
been reports of stigmatization and discrimination against people
infected with COVID-19.22 In addition, a previous study conducted
during the H1N1 pandemic mentioned that decreasing trends in
perceived severity and anxiety were led by information that in-
fluenza's clinical picture turned out to be mild.23 However, COVID-
19 had not been reported as clinically mild or as treatable. In
contrast, as of this writing, the number of deaths is increasing
around the world. As such, global fear or the fear of infection by
COVID-19 may have remained high.

The decreased fear andworry of lack of knowledge and of hygiene
products may be explained by people becoming accustomed to the
‘new normal’ lifestyle and constant influx of information from ex-
perts. A previous study mentioned that with the inclining phase of
the severe acute respiratory syndrome (SARS) outbreak in 2003, the
prevalence of masking and the adoption of better hand hygiene
increased dramatically when the number of people with SARS
increased.24 Moreover, it has been reported that perceived anxiety
during a pandemic is positively associated with carrying out rec-
ommended prevention measures.24e26 Therefore, it might be
considered that the increased fear and worry of infection might
promote preventive actions, which is a ‘new normal’ lifestyle. From
the beginning of this pandemic, the Japanese government has been
warning to avoid the three Cs: closed spaces, crowded places, and
close contact.27 This constant advisory from experts may help pro-
vide people with correct information. In the course of prevention
actions and repeated receiving of information from the government,
peoplemight have accumulated enough knowledge about COVID-19.
At the start of the pandemic, it was difficult to obtain hygiene
products worldwide, but the situation has improved, so it is easier to
comply with prevention measures.

Based on our results, although almost 6 months had passed
since the first COVID-19 case was diagnosed in Japan, fear and
worry about this disease remained high among workers. In
particular, the fear of national and local government policies scored
the highest. The significant increase in worry about limiting one's
activities and national and local government policies at T3
compared with T1 may be explained by the Japanese government's
attitude. In August 2020, when the wave three surveys were con-
ducted, Japan was experiencing a second wave of the pandemic.
People must have believed that the government could not control
the pandemic, which may have caused the apprehension toward
the national or local government. This fear, which we scaled in this
study, may also be linked to people getting frustrated with public
health measures over time and struggling to comply. The resulting
frustration may also increase anxiety about the governments.

In addition, from the end of July, the Japanese government
started promoting domestic travels (this campaign was canceled in
December 2020 considering the pandemic situation). This
campaign was initiated, except in Tokyo, where many COVID-19
cases had been reported. Although some prefectures had an
increasing number of infected people, this campaign was launched
without clear guidelines for limiting activities or preventive mea-
sures, such as ramping up testing capacity or implementing locally
managed, non-pharmaceutical interventions.28 Trust in the
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government is an important component in controlling a
pandemic,29 thus the government should implement more mea-
sures to reassure the public.

Limitations

This study has the following limitations. First, the participants
were not from a random sample of workers but were registered as
monitors for an Internet-based survey company. Therefore, we
cannot generalize our findings to all Japanese workers. Second, the
baseline survey response rate was relatively low (35.1%); thus, this
might cause selection bias. Third, all the measurements were self-
reported and may have caused information bias and measure-
ment errors. Fourth, the questionnaire's reliability and validity
were not tested, and thus, perceptions were not stable over time.
Fifth, we did not ask the participants about what specific fears and
worries they had in terms of national and local government policies
and responses, so this question lacked specificity. In addition, this
question related to national and local government policies and
responses may measure not only fear and worry but also com-
plaints toward the governments. Sixth, this study focused on the
working population. The results may be different from those among
the essential and emergency workers. Finally, a statistical analysis
of the associations between the measures taken by governments or
local prevalence rate and the fears and worries related to COVID-19
could not be done because of the limited number of time points of
the surveys. Future studies should investigate the effects of the
measures and the severity of the epidemic on the concerns asso-
ciated with COVID-19.

Conclusion

Global fear and worries about COVID-19 significantly increased
from March to August 2020. The fear of the possibility of individual
and family infection, limiting one's activities, and national and local
government policies significantly increased. In comparison, fear of
lack of knowledge and fear of difficulty in obtaining hygiene prod-
ucts significantly decreased. To conduct efficient risk communication
during a pandemic, it is essential to knowwhat people are concerned
about, provide accurate information and sufficient quantities of
products, and set clear guidelines. The government should assume a
leadership role inworking on public health measures and policies to
control infection at an early stage and convey a consistent message
on infection control.
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