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Abstract

COVID-19 has been a global challenge ever since its emergence, with reports suggesting
negative effects on the mental health and well-being of people. We investigated the asso-
ciations of the socioeconomic changes driven by the pandemic, illness, well-being, and
fear of COVID-19 in Japan. Totally, 565 Japanese individuals completed an online survey,
including questions on their self-restraint and changing incomes, and the Fear of COVID-
19 Scale; Depression, Anxiety, Stress Scale; and present, past, and future life satisfac-
tion scale. Analysis using structural equation models revealed that refraining from going
out was a predictor of illness due to the fear of COVID-19. Decreased income predicted
increased illness, but was not due to fear of COVID-19. These results suggested that the
interaction between decreased time outside and increased fear of COVID-19 could affect
illness. Our study suggests the role of fear of COVID-19 during pandemic and the socio-
economic impacts on mental health.

Keywords COVID-19 - Changing income - Self-restraint - Fear of COVID-19 scale -
Mental health

Background

Since its emergence, the coronavirus disease (COVID-19), caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has created many challenges glob-
ally, and continues to do so till date. According to a report by the World Health Organiza-
tion (WHO), the number of individuals with a confirmed SARS-CoV-2 infection stood at
almost ten million on June 28, 2020 (World Health Organization [WHO], 2020). Though
the increasing number of infected individuals has been moderated, compared to early 2020,
the ongoing quarantines and fear of COVID-19 remain worldwide challenges. Although
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Japan has witnessed less damage by the COVID-19 pandemic than Europe, the people in
Japan are nonetheless suffering from social isolation and the socioeconomic impacts of the
pandemic. Nicola et al. (2020) found through a multidimensional review that socioeco-
nomic crises had been created by the pandemic and suggested the importance of long-term
planning to re-energize societies and economies globally.

An extensive array of literature has pointed out the effects of quarantine and self-isola-
tion on mental health (Greenberg et al., 2020; Qiu, et al., 2020; Rajkumar, 2020; Torales
et al., 2020). In Japan, Sasaki et al. (2020) revealed that worsening mental health was asso-
ciated with psychological distress, worry, and job instability during the COVID-19 pan-
demic. Shigemura et al. (2020) also pointed out the impacts of COVID-19 on psychologi-
cal well-being and mental health, and the vulnerability of these two factors in the general
population. These reports suggest the importance of research studies investigating the
effects of the COVID-19 pandemic on the mental health and well-being of individuals, as
well as those who are working to establish treatments.

Given the implications that mental health and stress levels have worsened and people’s
lives are rapidly changing, life satisfaction—a cognitive appraisal of an individual’s own
life, which is involved with subjective well-being (Diener, 1984; Shin & Johnson, 1978)—
also needs to be investigated in relation to the COVID-19 pandemic. It can be postulated
that the pandemic will impact the psychological aspects of individuals, along with social,
economic, and daily life changes. Main et al. (2011) revealed that during the Severe Acute
Respiratory Syndrome (SARS) pandemic which occurred between 2002 and 2004, lower
life satisfaction was associated with the worsening of mental health, driven by the out-
break. Zhang et al. (2020) found that temporal life satisfaction in the Chinese population
was associated with health problems in the early period of the COVID-19 outbreak (in late
February 2020). The concept of life satisfaction has been well known to encompass satis-
faction for the past and future in addition to the present (Carrillo et al., 2018; Pavot et al.,
1998). However, these aspects remain unclear with regard to the current pandemic. Indeed,
life satisfaction for the future is known to be associated with anticipation of better out-
comes, including those for mental and physical health, and socioeconomic factors (Lang
et al., 2013; Sirgy et al., 2019). The re-energizing of mental health under the pandemic
situation is clearly needed, along with investigations on life satisfaction for the future and
the relationship between mental health and life changes driven by the current pandemic.

The fear of COVID-19 has recently received attention as a psychological factor related
to the outbreak. Ever since Ahorsu et al. (2020) developed the Fear of COVID-19 Scale
(FCV-19 S), it has been translated and validated in many languages: Arabic (Alyami et al.,
2020), Bangla (Sakib et al., 2020), Hebrew (Bitan et al., 2020), Italian (Soraci et al., 2020),
Russian (Reznik et al., 2020), Spanish (Huarcaya-Victoria et al., 2020), Turkish (Satici
et al., 2020), along with the original Persian (Ahorsu et al., 2020) and English version
(Winter et al., 2020). In addition to the translation and validation of the FCV-19 S, these
research studies investigated its association with other mental health questionnaires, sug-
gesting that worsening mental health was related to fear of COVID-19. Considering that
the pandemic has continued until now, the fear of COVID-19 seems to be an important
psychological factor in research on the current mental health of the global population.

Furthermore, as mentioned above, it is important to assess socioeconomic influences
as a result of quarantine for the pandemic, even in the context of mental health. Extensive
literature has already shown that socioeconomic factors are associated with mental health,
psychological aspects, and subjective well-being (Moor et al., 2017; Read et al., 2016),
suggesting a link between worsening mental health-related outcomes and lower social
activity and economic status. During the current pandemic, it was found that the time of
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going out was decreased in Japan, as a result of self-restricting behavior (Parady et al.,
2020). Besides, Roy et al. (2020) revealed that the tendency of avoiding social contact was
associated with anxiety during the pandemic, suggesting that self-restricting behavior is
related to psychological and mental health aspects. Regarding economic factors, Cao et al.
(2020) suggested that individuals with an unstable income showed higher anxiety about
income, which strongly affected psychological distress. Taken together, previous studies
investigated the understanding of changes in current social activity and economic status,
and suggested that the time of going out and instability of income were related to men-
tal health outcomes. However, the pathway from these socioeconomic changes to mental
health-related outcomes still remain uncertain.

Thus, this study aimed to investigate the associations of socioeconomic changes driven
by the pandemic, mental health, life satisfaction (past, present, and future), and fear of
COVID-19 in Japan. Furthermore, based on the number of studies that analyzed socioeco-
nomic variables related to illness and/or well-being due to psychological variables using
a structural model (e.g., Leversen et al., 2012; Obrien et al., 2012), we also used a struc-
tural model to explain illness and well-being during the COVID-19 pandemic. Specifi-
cally, the assumption that socioeconomic changes involving self-restraint and reduction in
income are related to psychological distress and life satisfaction due to fear of COVID-19,
is tested to clearly reveal the influence of these socioeconomic changes during the pan-
demic. We hypothesized that the reduced income and time of going out had an effect on
illness (depression, anxiety, and stress), as well and on well-being (life satisfaction for pre-
sent, past, and future), mediated by fear of COVID-19. Overall, this study aimed to provide
insights into how the COVID-19 pandemic has affected both the illness and well-being of
the general population of Japan.

Methods
Participants and Procedure

In total, 565 Japanese individuals (315 men, 55.75%; 250 women, 44.25%) participated
in this study through a web survey hosted by Questant (a web research services company
targeting the Japanese), between July 13 and July 24, 2020. Ethical considerations (e.g.,
that they could stop responding midway through the survey whenever they chose, and that
they were free to participate in the survey) were also displayed on the web survey screen.
Participants took approximately 15 min to complete the survey.

The mean age of the participants was 46.67 years (standard deviation = 13.19; range =
18-87). At the time of the survey, there were approximately 300,000 people infected with
SARS-CoV-2 in Japan, and approximately 1,000 COVID-19-related deaths. A nationwide
state of emergency was declared on April 16, 2020, the lifting of which was announced on
May 25, 2020.

Measures
Demographic Variables

Participants were asked to indicate their age and type of job, and to provide responses to
the following demographic items: self-restraint, assessed on a 3-point scale consisting of
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“time of going out was decreased in the last month,” “time of going out was the same
as before in the last month,” and “time of going out was increased in the last month”;
changing income, assessed on a 5-point scale ranging from “largely decreased” (1 point)
to “largely increased” (5 point). The infection status of the participants, their relatives,
and neighborhood was also assessed. The response choice “Not willing to answer” was
included for all items.

Fear of COVID-19 Scale

The Japanese version of the FCV-19 S (FCV-19 S-J), validated by Masuyama et al. (2020),
was used to assess the fear of COVID-19. FCV-19 S-J consists of the seven items of the
original FCV-19 S, but is divided into two subscales: emotional responses (items 1, 2, 4,
and 5; e.g., I am most afraid of coronavirus-19) and physiological responses (items 3, 6,
and 7; e.g., My heart races or palpitates when I think about getting coronavirus-19). Mas-
uyama et al. reported that the Japanese version of the FCV-19 S has high internal consist-
ency (a>0.80). Participants respond to each item on a 5-point scale ranging from “strongly
disagree” (1 point) to “strongly agree” (5 points). A higher score on each subscale indicates
a greater fear of COVID-19. The acoefficients of the seven items in this study were 0.83.

Depression Anxiety Stress Scale

The Japanese version Depression Anxiety Stress Scales (DASS; Lovibond & Lovibond,
1995), originally developed by Antony et al. (1998), was used to assess multiple aspects of
mental health. This consists of 21 of the original DASS items divided into three subscales:
depression (e.g., I couldn’t seem to experience any positive feeling at all), anxiety (e.g., |
felt I was close to panic), and stress (e.g., I found it hard to wind down) (7 items in each
subscale). Participants responded to each item on a 4-point scale ranging from “did not
apply to me at all” (0 points) to “applied to me very much, or most of the time” (3 points).
The three factors showed high internal consistency (depression: a=0.91; anxiety: a=0.92;
stress: a=0.92).

Present, Past, and Future Life Satisfaction

The Present, Past, and Future Life Satisfaction Scale (Prenda & Lachman, 2001) was used
to assess multiple aspects of mental health. This scale consists of three items (present, past,
and future life satisfaction, with one item for each, that is, “How would you rate your life
overall these days?”), with participants responding to each item on a 11-point scale ranging
from “worst” (0 points) to “best” (10 points). The Japanese version of this scale has been
used in large-scale surveys of people in Japan (e.g., Ryff et al., 2018) and has high reliabil-
ity and validity. Life satisfaction for the present, past, and future was moderately or more
positively correlated (r =.39-.72, p < .01).

Research Ethics

This study was approved by the local research ethics committee of the first author’s affili-
ation. The study was conducted on a voluntary basis, on the part of the participants. Per-
sonal information, such as respondents’ personal names and addresses, was not asked for in
this study.
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Table1 FCV-19 S-J factor loading, mean values, standard deviation, skewness, and kurtosis

Item Loading M  SD  Skewness Kurtosis

F1: Physiological response («=0.89, ®=0.89)

7 My heart races or palpitates when I think about getting 0.94 2.03 1.06 0.72 -0.35
coronavirus-19.

6 I cannot sleep because I'm worrying about getting corona-  0.85 2.12 1.10 0.64 -0.49
virus-19.

3 My hands become clammy when I think about coronavi- 0.79 1.95 1.03 0.87 0.08
rus-19.

F2: Emotional response (x=0.82, ®=0.83)

1 Iam most afraid of coronavirus-19. 0.91 4.05 097 -1.06 0.79

2 It makes me uncomfortable to think about coronavirus-19.  0.71 4.00 0.98 -1.02 0.83

4 1am afraid of losing my life because of coronavirus-19. 0.74 352 1.18 -0.53 -0.60

5 When watching news and stories about coronavirus-19 on  0.47 3.11 1.16 -0.24 -0.82

social media, I become nervous or anxious.

The inter factor correlation between the first and second factors was r = .37

Table 2 Model and model fit of the FCV-19 S-J compared in this study

Model x2/df df p value GFI CFI RMSEA AIC

1. One-factor model 739.602 14 0.000 0.689 0.638 0.303 767.602
2. Two-factor model 239.314 14 0.000 0.902 0.888 0.169 267.314
3. Higher-one factor model 227.980 13 0.000 0.902 0.893 0.171 257.980
4. Bifactor model 15.970 6 0.014 0.992 0.995 0.054 59.970

FCV-19 S-J, Japanese version of Fear of COVID-19 Scale; x2, chi-squared; df, degrees of freedom; GFI,
Goodness of fit index; CFI, Comparative fit index; RMSEA, Root mean square error of approximation;
AIC, Akaike information criterion

Results
Model Comparison of the Confirmatory Factor Analysis of FCV-19 S-J

Since, the FCV-19 S-J had previously been used only on adolescent populations (Mas-
uyama et al., 2020), we tested its validity among the general Japanese population. The
means and standard deviations of the responses to the seven FCV-19 S-J items are shown
in Table 1. Since there was no significant bias in the distribution of scores, all seven items
were included in the analysis. In contrast to Ahorsu et al. (2020), who reported the results
of a one-factor model with the seven items of the FCV-19 S loaded on one factor, Masuy-
ama et al. (2020) found a bi-factor model including emotional and physiological responses
in the Japanese version of the FCV-19 S. In addition to these results, we newly assumed
a higher-order factor model in which two factors were loaded on one higher-order factor.
Thus, in this study, four constructive models, that is, one-factor, two-factor, bi-factor, and
higher-order factor models, were tested. Based on the goodness-of-fit results for these mod-
els (Table 2), the bi-factor model had the best goodness of fit when considering the Akaike
information criterion (AIC) suitable for comparison between the models (AIC = 59.970).
This is consistent with the results of Masuyama et al. (2020). The goodness of fit of this
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study was consistent with the criterion (Hu & Benter, 1998) that states that the compara-
tive fit index (CFI) should be above 0.95 and the root mean square error of approximation
(RMSEA) should be below 0.06. On the basis of our results, as well as a previous study
(Masuyama et al., 2020), we adopted the bi-factor model for the FCV-19 S. Hence, both
factors showed high internal consistency (emotional responses: «a=0.89, ® =0.89; physi-
ological responses: a=0.82, ®=0.83).

Influence of Self-restraint and Changing Income

We examined the differences in self-restraint and changing income due to fear of COVID-
19. The response rates for these two items are shown in Table 3. For self-restraint, since
the number of responses for “time of going out was increased in the last month” was very
few (n = 31; 5.50%), we only conducted z-tests on the responses for “time of going out
was decreased in the last month” and “time of going out was the same as before in the last
month” on the FCV-19 S-J, DASS, and the life satisfaction scale (Table 4). Significant
differences were observed in the mean numbers of responses for the FCV-19 S-J, emo-
tional responses, physiological responses, and depression, anxiety, and stress (¢ (525) =
2.35-4.64, p = .000-0.019, d = 0.21-0.39). This suggested that people who spent less time
outside, compared to their usual life, had a higher emotional and physiological response to
the COVID-19 pandemic and had higher levels of depression, anxiety, and stress. However,
no significant differences were observed in past, present, and future life satisfaction.
Regarding changes in income, we conducted one-way analysis of variance (ANOVA)
for the “largely decreased,” “slightly decreased,” and “almost the same” groups only, on
the FCV-19 S-J, DASS, and life satisfaction scale (Table 5). We excluded the responses of
“slightly increased” and “largely increased” because of a very small number of responses
on these options (n = 10 (1.77%) and 2 (0.35%), respectively). Results indicated a signifi-
cant main effect of income (F (3, 543) = 5.44-20.25 and n? = 0.017-0.070). Then, con-
trast analysis between the total score of the FCV-19 S-J and each subscale score showed
that emotional and physiological responses was higher in the “largely decreased” group
than in the “almost the same” group (p < .05), whereas, scores for present and future life

Table 3 Rate of responses for

. . Self-restraint
self-restraint and changing

income n %

Decreased in last month 226 40.00
Same as before in last month 301 53.30
Increased in last month 31 5.50
Not willing to answer 7 1.20

Changing income

n %
Largely decreased 64 11.33
Slightly decreased 117 20.71
Almost the same 361 63.89
Slightly increased 10 1.77
Largely increased 2 0.35
Not willing to answer 11 1.95
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Table 4 The difference of self-restraint on FCV-19 S, DASS, and present, future, and past satisfaction of
life

Decreased in last Same as before  df t p d

month in last month

M SD M SD
FCV 21.83 509 1986 512 48620 437 <0.000""  0.38
Emotional responses 15.47 3.37 14.09 343 489.22 4.64 <0.000"" 0.39
Physiological responses 6.35 2.82 5.78 2.74 476.68 2.35 0.019" 0.21
DASS
Depression 11.85 5.30 10.35 4.49 437.47 342 0.001"" 0.31
Anxiety 9.59 393 8.69 3.18  424.02 281 0.005™ 0.26
Stress 1146 473 980 386 42585  4.29 <0.000""  0.39
Present satisfaction 6.05 2.20 6.19 2.01 460.52 -0.75 0.451 -0.07
Future satisfaction 6.46 2.36 6.39 2.26 473.84 0.39 0.698 0.03
Past satisfaction 6.62 2.25 6.46 1.90 436.50 0.91 0.362 0.08

FCV-19 S-J, Japanese version of Fear of COVID-19 Scale; DASS, Depression, Anxiety, Stress Scale; M,
mean values; SD, standard deviation; t, t value; d, Cohen’s d

p < .05, ¥p < .01, #p < 001

satisfaction were lower in the “largely decreased” group than in the “almost the same”
group. For depression, anxiety, and stress, the mean numbers of “largely decreased”
responses were higher than those of “slightly decreased” (depression, d = 0.49, p < .001;
anxiety, d = 0.27, p < .001; stress, d = 0.23, p < .05) which in turn were higher than those
of “almost the same” (depression, d = 0.23, p < .001; anxiety, d = 0.30, p < .001; stress, d
=0.39, p < .05).

Correlation Analysis

We conducted correlation analyses for fear of COVID-19, depression, anxiety, and stress,
life satisfaction (present, future, past), and age. Fear of COVID-19 had a significant posi-
tive correlation (rs = 0.36-0.42, ps < 0.01) with the three subscales of the DASS (depres-
sion, anxiety, stress), and a marginally significant negative correlation with future life sat-
isfaction (r = -.07, p < .10). The three subscales of the DASS had significant negative
correlations with present, future, and past life satisfaction (rs= -.15 - -.38, p < .01). Age
had a significant correlation with depression (r = -.21, p < .05), stress (r = -.16, p < .01),
and present life satisfaction (r = .17, p < .01), and a marginally significant correlation with
fear of COVID-19 (r = .05, p > .10).

Mediation Effect of the Fear of COVID-19

We hypothesized that the reduced income and time of going out had an effect on illness, and
well-being, due to the fear of COVID-19. Therefore, we set up a causal model and examined
the mediation effect of the fear of COVID-19, using structural equation modeling (Fig. 1). The
scores of the three DASS factors were used as latent variables of illness, and the scores of life
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Sex Age
17
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Sel- | -8 .
restraint | - Anxiety
7] Emotional
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Physiological
responses Present
satisfaction
: 23" .
,,,,,,, Cililc‘frlllelg Well-being Future
satisfaction
Past
satisfaction

Fig. 1 Fear of COVID-19 mediated model of the self-restraint and changing income on mental health

satisfaction for the past, present, and future were used as latent variables of well-being. In the
models examined in this study, we controlled for the effects of gender and age.

First, we examined the model for fear of COVID-19-mediated effects of reduced income
and time of going outside on illness and well-being (Fig. 1). The model fit indices showed
good estimates (y>=237.78, df = 37, p = .000, CFI = 0.913, GFI = 0.934, RMSEA = 0.103).
Based on Hu and Benter (1998), the model fit was in the acceptable range (CFI > 0.900, GFI
> 0.900). The x -squared values were significant due to the influence of degrees of freedom.

In this model, the reduction in going outside was negatively associated with emotional
responses (f = -0.17, p < .001) and illness (# = -0.08, p < .05). Changing income was nega-
tively associated with illness (f = -0.17, p < .001) and positively associated with well-being
(#=0.23, p < .001). Emotional responses were positively associated with illness (=0.09, p
< .05). The results suggested that decreased income led to a worsening of both psychological
distress and life satisfaction.

Additionally, we examined whether each indirect effect was significant in this model,
using a percentile bootstrapping method (sample = 5000) according to the recommendations
of Cheung and Lau (2008). The indirect effect (self-restraint to illness mediated emotional
responses) was significant (f = -0.16, p < .05).
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Discussion

This study investigated the associations among socioeconomic changes driven by the
COVID-19 pandemic, illness, well-being, and fear of COVID-19 in the Japanese popula-
tion. The results of the mediation analysis revealed that refraining from going out was a
predictor of illness influenced by the fear of COVID-19. This suggests that the interaction
of decreased time for going outside and increased fear of COVID-19 could affect the ill-
ness of the individual. Our results also suggest that reduced income may directly increase
illness and decrease well-being, without the mediating effect of the fear of COVID-19.
These results partially supported our hypothesis that socioeconomic changes (decreased
time for going out and reduction of income) would predict the fear of COVID-19, and this
relationship would be associated with greater illness and lower well-being.

Regarding self-restraint, we found that reduction of the time for going outside affected
psychological illness, resulting in symptoms of depression, anxiety, and stress due to the
mediating effect of the fear of COVID-19. Interestingly, people who tend to refrain more
from going out and try harder to avoid infection, experience a greater fear of COVID-19,
which further leads to greater psychological distress. This paradoxical result might be
explained by the relationship of avoidance behavior and specific phobia in the context of
psychopathology. Several theories and empirical research for specific phobia and anxi-
ety reported that avoidance behavior plays a crucial role in maintaining fear and anxiety
(Dymond & Roche, 2009; Newman & Llera, 2011; Rachman, 1994). According to the
cognitive model proposed by Rachman (1984), overprediction of fear promotes avoid-
ance behavior to prevent temporal stress. From this perspective, avoidance behavior serves
as a safety behavior, and maintenance factor for long-term fear and anxiety. Thus, it can
be implied that the overprediction of COVID-19 infection promotes avoidance behavior
in the form of self-restraint; however, such behavior leads to an increase in fear, result-
ing in psychological distress. As further explanation, an increase in the fear of COVID-
19 among those showing greater self-restraint could be the result of gaining information
about COVID-19 from social media while staying home. Indeed, Mejia et al. (2020) sug-
gested that viewing television content about COVID-19 and the ensuing pandemic might
increase fear of COVID-19. Combined with our results, we can assume that the increased
time for watching social media instead of the time for going out was associated with fear of
COVID-19 and this interaction led to worse illness.

Regarding change in income, our results revealed that reduced income directly affected
well-being, including life satisfaction toward the past, present, and future. Since, a decrease
in income leads to an unstable lifestyle in general, it might predict deteriorations in any
of the indices of well-being. Indeed, Boyce et al. (2010) showed that household income
predicted current life satisfaction. Furthermore, Dumludag (2013) found the association
of current income with past evaluation and future prediction toward life, suggesting that
individuals with current low income negatively evaluated their past and future. Current
negative and stressful life events were found to influence negative appraisal toward life sat-
isfaction (Mehlsen et al., 2005). Given these underlying cognitive processes involved in
the evaluation of life satisfaction, the results of this study reflected a negative cognitive
reappraisal by the participants toward life, including past, current, and future, with the pan-
demic as the stressor. To evaluate well-being, we investigated life satisfaction alone. Sev-
eral studies considered other aspects of well-being, such as quality of life (Alyami et al.,
2020), hope (Yildinm & Arslan, 2020), and work satisfaction (Labrague & De los San-
tos, 2020). Although our study was the first to investigate well-being during the current
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pandemic among the Japanese population, further studies are needed to reveal the influence
of the pandemic on multiple aspects of psychological well-being in Japan.

Regarding the socioeconomic impacts on well-being and illness, the mediating effect of
the fear of COVID-19 was investigated in this study. As we assumed, the results of struc-
tural modeling showed that emotional responses, as assessed by the FCV-19 S-J, had a
mediating effect on self-restraint. However, such effects were not found for physiological
responses. Considering the stronger factor load of depression, compared to anxiety and
stress, the sample of this study could be strongly suffering from a depressed mood rather
than anxiety-related somatic problems. As Masuyama et al. (2020) pointed out, individuals
with higher physiological responses on the FCV-19 S-J were possibly suffering from severe
symptoms of fear; thus, the sample of this study could be interpreted as having a moderate
or mild fear of COVID-19, overall.

Subsequently, we conducted a confirmatory factor analysis on the Japanese version of
the FCV-19 S. Consistent with the results of a previous study that validated the FCV-19 S
on Japanese adolescents (Masuyama et al., 2020), our results showed that the bi-factor
model had better fitness than the one-factor and two-factor models, suggesting that FCV-
19 S-J has bi-factors (viz., emotional response and physiological response) for both adult
and adolescent samples. However, although some studies (Reznik et al., 2020; Chi et al.,
2020) using FCV-19 S to evaluate the fear of COVID-19 have supported the bi-factor con-
struction of the scale, other majority studies, including the original study on the Persian
population (Ahorsu et al., 2020), have reported a one-factor construction (e.g., Satici et al.,
2020; Soraci et al., 2020). According to a previous study that validated the Japanese FCV-
19 S version (Masuyama et al., 2020), there is a possibility that the constructive distinction
of FCV-19 S might be due to the differential status of infection in each country and/or
cultural differences regarding fear. The confirmed cases of COVID-19 in Japan, in which
the survey was carried out, were less than other countries (WHO, 2020). This lower level
of damage caused by COVID-19 implied that few individuals experienced some of the fear
responses (clammy hands, sleep disturbance, and heart palpitation) included in the physi-
ological responses in our results; this may have led to divided bi-factors. There is also a
possibility that the concept of fear and its response had cultural variation; extensive litera-
ture has shown the cultural variation in emotion (for review, see Meskita & Frjuda, 1992).

Limitations

There are several limitations to this study, First, we investigated the socioeconomic impacts
using limited variables. Generally, the socioeconomic variables used in research are as
follows: employment status, partner and/or family, income rank, religion, and education.
In addition to limited measures of illness and well-being, there is the possibility of other
variables confounding these factors. Second, our data for the socioeconomic variables was
obtained from self-reports alone. A previous study which measured socioeconomic vari-
ables carried out their survey as a national representative panel study (Cheung & Lucas,
2015), and obtained objective income data. Moreover, regarding self-restraint, some stud-
ies used mobility data obtained from the mobile phones of participants (Hsiehchen et al.,
2020). Here, our data lack of objectivity is revealed, compared to these studies. Further
research is needed to explore the effects of the pandemic on socioeconomic status, using
more objective data. For example, it is necessary to measure actual personal income before
the spread of coronavirus infection and how much income was actually reduced after the
spread. Moreover, as the data for this study were gathered from a survey conducted in July
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2020, the results may vary depending on the time at which future surveys are conducted.
Thus, for future studies, the psychological effects of COVID-19 pandemic need to be inves-
tigated by integrating the infection status at specific times in each region.

Conclusions

We explored the associations of changing lifestyles, mental health (illness and well-being),
and fear of COVID-19 during the current pandemic, in the Japanese population. The results
showed that emotional fear of COVID-19 influenced the effects of reduced time for going
outside on illness, and a direct effect of reduced income on well-being. Our results indicate
the role of fear of COVID-19 during pandemic and the socioeconomic impacts on mental
health.
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