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Background: It remains unclear how fear of COVID-19 and resilience are related

to psychological distress based on occupations among healthcare workers

(HCWs) in hospitals treating patients with COVID-19. We conducted a survey on

the mental health of HCWs during the COVID-19 pandemic to determine the

relationship between factors such as fear of COVID-19 and resilience as well as

mental distress in each occupation of HCWs.

Methods: We conducted a web-based survey among HCWs at seven hospitals

treating COVID-19 patients in Japan from December 24, 2020 to March 31,

2021. A total of 634 participants were analyzed, and information regarding their

socio-demographic characteristics and employment status was collected. Several

psychometric measures were used, including the Kessler’s Psychological Distress

Scale (K6), the fear of COVID-19 Scale (FCV-19S), and the Resilience Scale (RS14).

Factors related to psychological distress were identified by logistic regression

analysis. The association between job title and psychological scales was examined

by one-way ANOVA, and t-tests were conducted to examine the association

between the FCV-19S and hospital initiatives.

Results: It was found that nurses and clerical workers were associated with

psychological distress without considering FCV-19S or RS14; in a model that

included FCV-19S, FCV-19S was associated with psychological distress, but job

title was not; when RS14 was considered, resilience was protective. In terms

of occupation, FCV-19S was lower among physicians and higher among nurses

and clerical workers, while RS14 was higher among physicians and lower among

other occupations. Having access to in-hospital consultation regarding infection
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control as well as to psychological and emotional support was associated

with lower FCV-19S.

Conclusion: Based on our findings, we can conclude that the level of mental

distress differed by occupation and the differences in the fear of COVID-19 and

resilience were important factors. In order to provide mental healthcare for HCWs

during a pandemic, it is important to create consultation services that enable

employees to discuss their concerns. In addition, it is important to take steps to

strengthen the resilience of HCWs in preparation for future disasters.

KEYWORDS

COVID-19, mental health, fear, resilience, healthcare workers (HCWs)

1. Introduction

During the COVID-19 pandemic, the mental health of people
worldwide deteriorated significantly, especially among healthcare
workers (HCWs), who reported worse mental health than non-
HCWs (1). This is believed to be due to factors specific to HCWs,
such as physical and emotional exhaustion from treating COVID-
19 patients, risk of infection, and fear of secondary transmission
to family members, as well as discrimination and prejudice (2, 3).
Based on a meta-analysis examining the psychological impact of
COVID-19 on HCWs, the pooled prevalence of anxiety, depression,
stress, post-traumatic stress syndrome, insomnia, psychological
distress, and burnout was 34.4, 31.8, 40.3, 11.4, 27.8, 46.1, and
37.4%, respectively (4). The mental health of HCWs during
the COVID-19 pandemic has also emerged as a major issue
in Japan. For example, in a survey conducted among HCWs,
10% developed moderate-to-severe anxiety disorder and 27.9%
developed depression (5). Additionally, an online cross-sectional
survey of HCWs at a tertiary hospital revealed that 22.6% of
the participants met the burnout criteria based on the Maslach
Burnout Inventory–General Survey (6). Another study found that
the prevalence rates of severe general and event-related distress
worsened over time, and 8.6% of the hospital workers experienced
suicide-related ideation in 2021 (7). Moreover, HCWs have been
reported to have deteriorating mental health during outbreaks of
infectious diseases, such as Severe Acute Respiratory Syndrome
(SARS) and Middle East Respiratory Syndrome (MERS) (8). Given
the long-term impact of the pandemic on mental health (9), as
well as the possibility of emergence of mutant strains and new
infections in the future, the impact of the COVID-19 pandemic on
the mental health of HCWs is still an important issue 4 years after
the outbreak began.

Several reports have been published on the factors related to
the mental health of HCWs during the COVID-19 pandemic. In
terms of gender, a higher prevalence of anxiety and depression
was reported in females than in males (4), and in terms of
age, mental health was worse among younger people (10).
Associations of various factors, such as marital status, cohabitation,
social support, employment status, and job description, have
also been reported (11–13). In terms of occupations, nurses and
other professionals reported more mental health problems than
doctors (4, 14). Several studies in Japan have examined factors

related to the mental health of HCWs during the COVID-
19 pandemic from multiple perspectives. For instance, a cross-
sectional survey of HCWs found that psychological distress
was associated with occupations such as nurses, allied health
professionals, and office workers/engineers; moreover, moral
distress was not associated with psychological distress, but low
resilience was (15). Other surveys conducted among HCWs
showed that older and more resilient HCWs were less likely
to develop depressive symptoms, and women, non-physicians,
those who lived alone, and younger respondents had significantly
greater psychological distress than their counterparts (5, 16).
Moreover, nurses had the highest rates of depression, and
younger and newer employees demonstrated the highest rates
of depression independent of occupation (17). For HCWs at a
national medical institution designated for COVID-19 treatment,
chronic physical conditions were significantly associated with
depressive symptoms (18). In another survey, frontline workers
had increased odds of COVID-19-related discrimination, which
was associated with PTSD symptoms and psychological distress,
compared with second-line workers (19). According to a multi-
center collaborative survey, COVID-19-related discrimination was
significantly associated with subsequent depression and suicidal
ideation among HCWs (20). However, the reasons for the
differences in mental health among occupations in HCWs during
the COVID-19 pandemic remain unclear. In particular, it is
unclear whether fear of COVID-19, a factor unique to the
COVID-19 pandemic, and resilience, an important concept as a
protective factor for mental health, are associated with differences
in mental health among occupations in HCWs. Studies showing
the importance of stress coping skills, such as resilience (21, 22),
defense mechanisms (23, 24), and personality traits, such as grit
(25), highlight the need to consider not only sociodemographic
characteristics but also psychological factors, such as fear of
COVID-19 and resilience, for identifying factors related to the
mental health of HCWs.

Therefore, we hypothesized that the reason behind the
differences in mental health during the COVID-19 pandemic
among HCWs in different occupations is not only because of
differences in their sociodemographic characteristics, but also those
in psychological factors such as fear of COVID-19 and resilience.
Thus, we conducted a survey on the mental health of HCWs during
the COVID-19 pandemic to determine the relationship between
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factors such as fear of COVID-19 and resilience as well as mental
distress in each occupation of HCWs.

2. Materials and methods

2.1. Study design and participants

Data from an online questionnaire survey of seven hospitals
in Ibaraki, Japan, treating patients with COVID-19 were analyzed
in this cross-sectional study. An overview of the survey was
widely announced at each hospital and participation was voluntary.
Participants who gave informed consent on the web provided
information regarding their socio-demographic characteristics and
mental health. They were informed that they could discontinue
their participation at any time. The survey period was from
December 24, 2020 to March 31, 2021, and of the 709 respondents
who completed the questionnaire, 634 (89.4%) with no missing
values were included in the analysis.

2.2. Measures

We collected the following characteristics of the
participants: facility affiliation (public/private hospital), gender
(male/female), age group (20s/30s/40s/50s +), cohabitant (no/yes),
occupation (Doctor/nurse or nursing assistant/pharmacist,
laboratory technician, physical therapist, speech therapist
or occupational therapist/clerical staff or other), workplace
(ward/outpatient/other), and employment status (full-time/part-
time), night shifts (no/yes), and COVID-19 related work
(no/past/current). We also measured the Kessler’s Psychological
Distress Scale (K6), the fear of COVID-19 Scale (FCV-19S),
and the Resilience Scale (RS14) as indicators of mental health.
Additionally, we inquired about the participants’ perceptions
regarding the following four hospital initiatives: (1) training on
infection control, (2) adequate supply of personal protective
equipment, (3) availability for consultation regarding infection
control at the hospital, and (4) availability of psychological and
emotional support services at the hospital.

The K6 is a self-administered psychological scale with six items
that are measured on a five-point Likert scale ranging from 0 to 4
points. The total score of K6 ranges from 0 to 24. This scale was
developed to screen for mood and anxiety disorders (26). There is
evidence of validity and reliability that supports the use of K6 in the
Japanese population (27). A previous study (28) shows that K6 ≥ 5
points was adopted as the cut-off value to determine whether the
participants were in moderate or higher psychological distress.
Cronbach’s alpha for K6 was 0.894, indicating satisfactory reliability
of the scale in the current study.

The FCV-19S is a seven-item self-administered psychological
scale that uses a five-point Likert scale ranging from 1 to 5 points.
The total score of FCV-19S ranges from 7 to 35 points. This scale
was developed to measure the fear of COVID-19 (29). There is
evidence of validity and reliability that supports the use of FCV-19S
in the Japanese population (30, 31). Cronbach’s alpha for FCV-
19S was 0.836, indicating satisfactory reliability of the scale in
the current study.

The RS14 is a 14-item psychological scale that uses a seven-
point Likert scale ranging from 1 to 7 points. The total score of the
RS14 ranges from 14 to 98. This scale was developed to measure
resilience, which is defined as a personality characteristic that
moderates the negative effects of stress and promotes adaptation
in response to it (32). There is evidence of validity and reliability
that supports the use of RS14 in the Japanese population (33).
Cronbach’s alpha for RS14 was 0.929, indicating satisfactory
reliability of the scale in the current study.

2.3. Statistical analysis

First, we present the distribution of each variable in the groups
with or without psychological distress. Second, binomial logistic
regression analysis with psychological distress as the dependent
variable was performed for models excluding RS14 and FCV-
19S, including RS14, including FCV-19S, and including both RS14
and FCV-19S. Third, the Hosmer-Lemeshow test was used to
evaluate the goodness of fit of the models. Fourth, for each
model, the Variance Inflation Factor (VIF) of all the variables was
assessed for multicollinearity. Fifth, a one-way analysis of variance
was performed using the Bonferroni correction for multiple
comparisons to compare the FCV-19S/RS14 for each job category.
Finally, a t-test was performed for the association between FCV-
19S and perceptions of hospital initiatives, and Cohen’s d was
calculated as the effect size. A p-value of less than 0.05 is considered
statistically significant. Additionally, all statistical analyses were
performed using IBM SPSS Statistics (version 28, Armonk, NY,
USA, 2021).

3. Results

The demographics of the participants are shown in Table 1.
The majority of participants were female (n = 472) and in
their 40s (n = 203). There were 492 participants who lived
with another individual. In addition, 93 were doctors, 302 were
nurses, 98 were pharmacists, laboratory technicians, physical
therapists, occupational therapists, or speech therapists, and 141
were clerical workers and others. The majority of workplaces were
hospital wards (n = 305), 585 were full-time, and 329 had night
shifts; 65 were currently engaged in COVID-19-related activities.
The psychological scales (mean ± standard deviation) of the
participants were K6 6.0 ± 5.1, FCV-19S 18.9 ± 4.8, and RS14
61.8 ± 14.1.

According to our logistic regression analysis, the model
excluding FCV-19S/RS14 (Hosmer-Lemeshow test p = 0.94)
showed that nursing (OR = 2.27, 95%CI 1.29–4.01), office/other
(OR = 3.98, 95%CI 2.09–7.58), and night shifts (OR = 1.51, 95%CI
1.01–2.27) were associated with psychological distress (Model
1, Table 2). However, in the model including RS14 (Hosmer-
Lemeshow test p = 0.83), RS14 (OR = 0.93, 95%CI 0.92–0.95)
and clerical worker (OR = 2.94, 95%CI 1.46–5.94), but not nurses
(OR = 0.96, 95%CI 0.51–1.81) and night shift (OR = 1.32, 95%CI
0.85–2.05) were associated with psychological distress (Model 2,
Table 2). In the model including FCV-19S (Hosmer-Lemeshow test
p = 0.65), FCV-19S (OR = 1.28, 95%CI 1.22–1.34) and living with
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TABLE 1 Characteristics of participants.

Variable K6 < 5N = 305 K6 ≥ 5N = 329

N % N %

Facility affiliation Public 147 48.2 135 41.0

Private 158 51.8 194 59.0

Gender Male 97 31.8 65 19.8

Female 208 68.2 264 80.2

Age group 20s 50 16.4 87 26.4

30s 87 28.5 77 23.4

40s 91 29.8 112 34.0

50s + 77 25.2 53 16.1

Cohabitant No 56 18.4 86 26.1

Yes 249 81.6 243 73.9

Occupation Doctor 65 21.3 28 8.5

Nurse/nursing assistant 129 42.2 173 52.6

Pharmacist laboratory technician PT/ST/OT 54 17.7 44 13.4

Clerk/other 57 18.7 84 25.5

Work place Ward 142 46.6 163 49.5

Outpatient 45 14.8 56 17.0

Other 118 38.7 110 33.4

Employment status Full-time 281 92.1 304 92.4

Part-time 24 7.9 25 7.6

Night shift No 158 51.8 147 44.7

Yes 147 48.2 182 55.3

COVID-19 related work No/past 272 89.2 297 90.3

Current 33 10.8 32 9.7

another individual (OR = 0.56, 95%CI 0.35–0.89), were associated
with psychological distress, but not job title and night shift (Model
3, Table 3). In the model with both RS14 and FCV-19S (Hosmer-
Lemeshow test p = 0.11), RS14 (OR = 0.93, 95%CI 0.92–0.95),
FCV-19S (OR = 1.29, 95%CI 1.22–1.36), and living with another
individual (OR = 0.50, 95%CI 0.30–0.82) were associated, but not
job title (Model 4, Table 3). The VIF was < 4 for all models, and no
serious multicollinearity issues were observed.

In a one-way analysis of variance to clarify the FCV-19S/RS14
for each job category, the FCV-19S was low for doctors (15.5 points)
and high for nurses (19.8 points) and clerical workers/others
(19.7 points); the RS14 was high for doctors (69.5 points) and
low for nurses (59.5 points), pharmacists, laboratory technicians,
physical therapists, speech therapists, or occupational therapists
(62.0 points), and clerical workers/others (61.3 points) (Figure 1).

Regarding the association between FCV-19S and perceptions
of hospital initiatives, it was found that being available for
consultation regarding infection control in the hospital (p = 0.01,
Cohen’s d = 0.26) and having access to psychological and emotional
support (p = 0.04, Cohen’s d = 0.17) were associated with
lower FCV-19S, but not with training on infectious diseases
control or an adequate supply of personal protective equipment
(Table 4).

In summary, among HCWs during the COVID-19 pandemic,
nurses and clerks experienced more mental distress than doctors.
In contrast, HCWs in these occupations had stronger fear of
COVID-19, as indicated by FCV-19S, and lower resilience, as
indicated by RS14. Considering these psychological factors, there
was no association between psychological distress and job title.
In other words, psychological factors, such as fear of COVID-
19 and resilience, played an important role in the mental health
deterioration of nurses and clerks. Moreover, the availability
of consultation regarding infection control at the hospital and
psychological and emotional support services was important in
reducing the fear of COVID-19.

4. Discussion

We conducted a survey on the mental health of HCWs
during the COVID-19 pandemic to determine the relationship
between factors such as fear of COVID-19 and resilience as well
as mental distress.

It was found that females and younger participants seemed
to experience more mental distress, however, no significant
differences were found. Although many previous studies have
reported that gender and age are associated with deteriorating
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TABLE 2 Logistic regression analysis of psychological distress (Model 1 and Model 2).

Model 1 Model 2

P OR 95% CI P OR 95% CI

Facility affiliation (ref. public)

Private 0.098 1.330 0.949 1.865 0.101 1.359 0.942 1.962

Gender (ref. male)

Female 0.186 1.339 0.869 2.064 0.273 1.301 0.813 2.083

Age group (ref. 40s)

20s 0.353 1.259 0.774 2.047 0.958 0.986 0.585 1.661

30s 0.132 0.716 0.463 1.106 0.139 0.698 0.433 1.124

50s + 0.221 0.743 0.462 1.195 0.991 1.003 0.599 1.678

Cohabitant (ref. no)

Yes 0.182 0.752 0.494 1.143 0.093 0.680 0.434 1.067

Occupation (ref. doctor)

Nurse/nursing assistant 0.005 2.272 1.286 4.014 0.156 1.565 0.843 2.903

Pharmacist laboratory technician PT/ST/OT 0.094 1.728 0.910 3.281 0.405 1.344 0.670 2.699

Clerk/other 0.000 3.981 2.090 7.584 0.003 2.942 1.458 5.937

Workplace (ref. ward)

Outpatient 0.824 1.062 0.627 1.798 0.715 1.110 0.634 1.944

Other 0.192 0.756 0.496 1.151 0.227 0.756 0.480 1.191

Employment status (ref. full-time)

Part-time 0.937 1.026 0.548 1.920 0.413 1.333 0.670 2.654

Night shift (ref. no)

Yes 0.045 1.512 1.009 2.265 0.213 1.322 0.852 2.051

COVID-19 related work (ref. no/past)

Current 0.248 0.718 0.409 1.259 0.683 0.878 0.469 1.642

Fear of COVID-19 and resilience

FCV-19S

RS14 0.000 0.932 0.917 0.947

The bold values indicate p < 0.05.

mental health in HCWs during the COVID-19 pandemic (4, 10),
a similar study of home-HCWs in Japan found no such association
(14). It is unclear whether these associations differ from country to
country or whether they are solely determined by the demographic
characteristics of the population surveyed.

In this study, living with another individual was associated
with mental distress only when FCV-19S was considered. While a
previous study reported that living with another individual lowers
the risk of mental health symptoms (34), and another study showed
that HCWs feared infecting family members (35). The results of this
study suggest that although living with someone may contribute to
reduced mental health symptoms, a strong fear of transmission of
COVID-19 may offset the benefits of living with others.

As in previous studies, mental health deteriorated among
occupations other than doctors, such as nurses and clerks.
According to previous studies, mental health has deteriorated
in non-physician occupations in several countries (2, 4, 14).
However, this association was lost in the present study, when
FCV-19S was considered, while high FCV-19S levels were newly
found to be associated with psychological distress. This suggests

that fear of COVID-19 is a significant cause of psychological
distress among nurses and clerical workers in hospitals treating
patients with COVID-19. The higher total FCV-19S scores for
other occupations compared to doctors also support this finding.
In addition, the results are consistent with reports that the fear of
COVID-19 has a negative impact on the mental health of HCWs
(36) and that the FCV-19S is higher among nurses and clerical
workers (14).

Moreover, resilience played an important role in explaining the
association between job title and mental health. Logistic regression
analysis showed that there was no significant difference between
doctors and nurses when RS14 was considered, and the odds
ratio for clerical workers was also lower. Additionally, resilience
was lower in other occupations than in doctors. This result is
consistent with previous reports, which show that resilience is
a protective factor against pandemic stress among HCWs (37).
The differences in mental health among occupations in this study
may be partially explained by resilience. However, with regard
to resilience by occupation, while there is evidence that doctors
are highly resilient (38), as in this study, there is also evidence
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TABLE 3 Logistic regression analysis of psychological distress (Model 3 and Model 4).

Model 3 Model 4

P OR 95% CI p OR 95% CI

Facility affiliation (ref. public)

Private 0.352 1.195 0.821 1.740 0.451 1.169 0.779 1.753

Gender (ref. male)

Female 0.376 1.242 0.769 2.006 0.398 1.247 0.748 2.080

Age group (ref. 40s)

20s 0.337 1.302 0.760 2.231 0.933 1.025 0.575 1.828

30s 0.695 0.907 0.558 1.475 0.696 0.900 0.530 1.527

50s + 0.093 0.635 0.373 1.079 0.725 0.902 0.508 1.601

Cohabitant (ref. no)

Yes 0.013 0.557 0.351 0.886 0.007 0.498 0.302 0.823

Occupation (ref. doctor)

Nurse/nursing assistant 0.891 0.956 0.505 1.810 0.193 0.629 0.313 1.264

Pharmacist laboratory technician PT/ST/OT 0.764 0.898 0.444 1.815 0.405 0.721 0.333 1.558

Clerk/other 0.139 1.723 0.838 3.545 0.656 1.196 0.544 2.628

Workplace (ref. ward)

Outpatient 0.801 1.079 0.599 1.944 0.657 1.154 0.613 2.172

Other 0.123 0.692 0.433 1.105 0.165 0.699 0.422 1.159

Employment status (ref. full-time)

Part-time 0.293 0.681 0.332 1.395 0.617 0.821 0.380 1.776

Night shift (ref. no)

Yes 0.317 1.259 0.802 1.978 0.626 1.130 0.692 1.843

COVID-19 related work (ref. no/past)

Current 0.564 0.832 0.445 1.556 0.887 1.052 0.522 2.119

Fear of COVID-19 and resilience

FCV-19S 0.000 1.279 1.217 1.344 0.000 1.287 1.220 1.359

RS14 0.000 0.931 0.915 0.947

The bold values indicate p < 0.05.

FIGURE 1

FCV-19S and RS14 in each occupation.

that doctors are less resilient than other occupations (39). The
relationship between occupation in HCWs and their resilience may
differ across countries, and further research is needed to examine it.

The results of this study suggest that mental health measures
for HCWs during the COVID-19 pandemic may need to be
implemented for a wide range of staff, including clerical staff,
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TABLE 4 The associations between FCV-19S and perceptions of hospital
initiatives.

FCV-19S

Perceptions of hospital initiatives Mean P Cohen
d

Training on infection control
No (n = 352)

18.8 0.476 0.057

Yes (n = 282) 19.0

Adequate supply of personal protective equipment
No (n = 171)

19.3 0.171 0.123

Yes (n = 463) 18.7

Available for consultation regarding infection
control in the hospital
No (n = 113)

19.9 0.012 0.26

Yes (n = 521) 18.7

Available for psychological and emotional support
in the hospital
No (n = 247)

19.4 0.035 0.172

Yes (n = 387) 18.6

The bold values indicate p < 0.05.

rather than targeting only those engaged in COVID-19-related
work. Furthermore, the results suggest that efforts to reduce the
fear of COVID-19 and to improve resilience may be effective.
Although there are no definitive initiatives to reduce the fear of
COVID-19, considering the factors associated with low FCV-19S,
it seems important to build a support system that is not limited
to one-way provision of knowledge, but is also interactive, such as
providing emotional support and a point of contact for consultation
regarding infection control, and making this information widely
known. In addition, it was considered necessary to implement
various interventions that have already been reported to improve
resilience (40), and support individuals in obtaining enough rest,
including sleep, and maintaining their quality of life during
disasters (39).

The present study focused on psychological distress as
measured by K6; however, in addition to general distress, Ide
et al. (7) examined event-related distress and found that general
and event-related distress were associated with isolation and
exhaustion, while event-related distress was also associated with
uncertainty. Moreover, fear of COVID-19 was associated with
intolerance of uncertainty (41) and social isolation during the
COVID-19 pandemic (42). Therefore, our results do not contradict
those of the aforementioned studies; rather, given that severe
general and event-related distress were a risk factor for suicidal
ideation in Ide et al.’s study (7), the importance of fear of COVID-
19 in the mental health of HCWs highlighted in the present study
becomes more prominent.

However, there are certain limitations to the study. First, the
exact number of staff at the time of the survey was unknown, and
some staff members were hired, on leave of absence, or had retired
during the survey. Moreover, the choice of the method of informing
the staff about the survey was left open to each hospital. However,
given that the size of each hospital covered in the study has not
changed significantly in 2023, and based on the current number
of staff, it can be estimated that there were approximately 7,000
staff members at the time of the survey. Therefore, the collection

rate was about 10%, and given that it was a voluntary survey, the
issue of representativeness is a limitation of this study. Second,
it was not possible to determine causal relationships due to the
cross-sectional nature of the survey. Third, owing to the small
number of participants from professions other than doctors and
nurses/nursing assistants, it was not possible to separately show the
actual mental health status of those professions. Fourth, apart from
fear of COVID-19 and resilience, there are several other factors,
such as depression, anxiety, and stress that are related to the mental
health of HCWs. In this study, we assessed psychological distress
using the K6 as a mental health indicator. Thus, the study results
represent only one aspect of the mental health status of HCWs
during the COVID-19 pandemic.

5. Conclusion

This study found that the level of mental distress differed
by occupation, but was not associated with COVID-19-related
work, indicating that differences in the fear of COVID-19 and
resilience were important. In order to provide mental healthcare
to HCWs during a pandemic, it will be necessary to create
consultation services where a wide range of employees can discuss
their concerns and questions that arise during their work, rather
than narrowing down intervention targets in advance. In addition,
it was considered important to strengthen the resilience of HCWs
in preparation for future disasters.

However, to counter the limitations of this study, there is a need
to conduct studies with a larger sample size, longitudinal design,
and that assess a variety of psychological factors. Furthermore, it is
important to test the effectiveness of interventions for addressing
the mental health issues of HCWs suggested in this study in
future research.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

This study involving human participants was reviewed and
approved by the Medical Ethics Committee of the University of
Tsukuba (No. 1546-3). The patients/participants provided their
written informed consent to participate in this study.

Author contributions

HT, IM, TA, and KY devised the project, the main conceptual
ideas, and proof the outline. NK, KW, ST, YS, KN, SS, SD, and DH
contributed to the data collection and preparation. HM analyzed
the data and took the lead in writing the manuscript. HM and HT
interpreted the results. All authors contributed to the article and
approved the final version.

Frontiers in Psychiatry 07 frontiersin.org

https://doi.org/10.3389/fpsyt.2023.1150374
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/


fpsyt-14-1150374 April 24, 2023 Time: 11:53 # 8

Midorikawa et al. 10.3389/fpsyt.2023.1150374

Funding

This study was supported in part by Grants-in-aid
from the Ministry of Health, Labor and Welfare Special
Research Projects (20CA2055), “Research Contributing to
Mental Health Measures in the With-COVID-19 Era”
grant number (DGA02604J), and Ibaraki Prefectural
Research Center of Disaster and Community Psychiatry
(DLF00197E).

Acknowledgments

We are grateful to the study participants for their
contributions.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

References

1. Sasaki N, Asaoka H, Kuroda R, Tsuno K, Imamura K, Kawakami N. Sustained
poor mental health among healthcare workers in COVID-19 pandemic: a longitudinal
analysis of the four-wave panel survey over 8 months in Japan. J Occup Health. (2021)
63:e12227. doi: 10.1002/1348-9585.12227

2. Morioka S, Tan B, Kikuchi H, Asai Y, Suzuki T, Ashida S, et al. Factors associated
with prolonged psychological distress among nurses and physicians engaged in
COVID-19 patient care in Singapore and Japan. Front Psychiatry. (2022) 13:781796.
doi: 10.3389/fpsyt.2022.781796

3. Wozniak H, Benzakour L, Moullec G, Buetti N, Nguyen A, Corbaz S, et al.
Mental health outcomes of ICU and non-ICU healthcare workers during the COVID-
19 outbreak: a cross-sectional study. Ann Intensive Care. (2021) 11:106. doi: 10.1186/
s13613-021-00900-x

4. Batra K, Singh T, Sharma M, Batra R, Schvaneveldt N. Investigating the
psychological impact of COVID-19 among healthcare workers: a meta-analysis. Int
J Environ Res Public Health. (2020) 17:9096. doi: 10.3390/ijerph17239096

5. Awano N, Oyama N, Akiyama K, Inomata M, Kuse N, Tone M, et al. Anxiety,
depression, and resilience of healthcare workers in Japan during the coronavirus
disease 2019 outbreak. Intern Med. (2020) 59:2693–9. doi: 10.2169/internalmedicine.
5694-20

6. Matsuo T, Taki F, Kobayashi D, Jinta T, Suzuki C, Ayabe A, et al. Health care
worker burnout after the first wave of the coronavirus disease 2019 (COVID-19)
pandemic in Japan. J Occup Health. (2021) 63:e12247. doi: 10.1002/1348-9585.12247

7. Ide K, Asami T, Suda A, Yoshimi A, Fujita J, Shiraishi Y, et al. The psychological
distress and suicide-related ideation in hospital workers during the COVID-19
pandemic: second results from repeated cross-sectional surveys. PLoS One. (2022)
17:e0277174. doi: 10.1371/journal.pone.0277174

8. Salazar de Pablo G, Vaquerizo-Serrano J, Catalan A, Arango C, Moreno C, Ferre
F, et al. Impact of coronavirus syndromes on physical and mental health of health
care workers: systematic review and meta-analysis. J Affect Disord. (2020) 275:48–57.
doi: 10.1016/j.jad.2020.06.022

9. Luo Y, Chua C, Xiong Z, Ho R, Ho CSH. A systematic review of the impact of viral
respiratory epidemics on mental health: an implication on the coronavirus disease 2019
pandemic. Front Psychiatry. (2020) 11:565098. doi: 10.3389/fpsyt.2020.565098

10. Rosales Vaca K, Cruz Barrientos O, Girón López S, Noriega S, More Árias A,
Guariente S. Mental health of healthcare workers of Latin American countries: a review
of studies published during the first year of COVID-19 pandemic. Psychiatry Res.
(2022) 311:114501. doi: 10.1016/j.psychres.2022.114501

11. Alyami H, Krägeloh C, Medvedev O, Alghamdi S, Alyami M, Althagafi J, et al.
Investigating predictors of psychological distress for healthcare workers in a major
Saudi COVID-19 center. Int J Environ Res Public Health. (2022) 19:4459. doi: 10.3390/
ijerph19084459

12. Fiabane E, Gabanelli P, La Rovere M, Tremoli E, Pistarini C, Gorini A.
Psychological and work-related factors associated with emotional exhaustion among
healthcare professionals during the COVID-19 outbreak in Italian hospitals. Nurs
Health Sci. (2021) 23:670–5. doi: 10.1111/nhs.12871

13. Collantoni E, Saieva A, Meregalli V, Girotto C, Carretta G, Boemo D, et al.
Psychological distress, fear of COVID-19, and resilient coping abilities among
healthcare workers in a tertiary first-line hospital during the coronavirus pandemic.
J Clin Med. (2021) 10:1465. doi: 10.3390/jcm10071465

14. Hamano J, Tachikawa H, Takahashi S, Ekoyama S, Nagaoka H, Ozone S, et al.
Exploration of the impact of the COVID-19 pandemic on the mental health of home
health care workers in Japan: a multicenter cross-sectional web-based survey. BMC
Prim Care. (2022) 23:129. doi: 10.1186/s12875-022-01745-4

15. Okamura M, Fujimori M, Goto S, Ohisa K, Boku N, Nakahara R, et al.
Psychological distress among healthcare providers in oncology during the COVID-19
pandemic in Japan: the mediating role of moral distress and resilience. Front Psychol.
(2023) 14:1105800. doi: 10.3389/fpsyg.2023.1105800

16. Ishikawa M, Ogasawara T, Takahashi K, Ono T, Matsui K, Marshall S, et al.
Psychological effects on healthcare workers during the COVID-19 outbreak: a single-
center study at a tertiary hospital in Tokyo, Japan. Intern Med. (2021) 60:2771–6.
doi: 10.2169/internalmedicine.7207-21

17. Katsuta N, Ito K, Fukuda H, Seyama K, Hori S, Shida Y, et al. Elevated depressive
symptoms among newer and younger healthcare workers in Japan during the COVID-
19 pandemic. Neuropsychopharmacol Rep. (2021) 41:544–7. doi: 10.1002/npr2.12217

18. Fukunaga A, Inoue Y, Yamamoto S, Miki T, Hoang D, Manandhar Shrestha
R, et al. Association between chronic physical conditions and depressive symptoms
among hospital workers in a national medical institution designated for COVID-19 in
Japan. PLoS One. (2022) 17:e0266260. doi: 10.1371/journal.pone.0266260

19. Narita Z, Okubo R, Sasaki Y, Takeda K, Takao M, Komaki H, et al. COVID-
19-related discrimination, PTSD symptoms, and psychological distress in healthcare
workers. Int J Ment Health Nurs. (2023) 32:139–46. doi: 10.1111/inm.13069

20. Narita Z, Okubo R, Sasaki Y, Takeda K, Ohmagari N, Yamaguchi K, et al.
Association of COVID-19-related discrimination with subsequent depression and
suicidal ideation in healthcare workers. J Psychiatr Res. (2023) 159:153–8. doi: 10.1016/
j.jpsychires.2023.01.025

21. Merlo E, Stoian A, Motofei I, Settineri S. Clinical psychological figures in
healthcare professionals: resilience and maladjustment as the “Cost of Care”. Front
Psychol. (2020) 11:607783. doi: 10.3389/fpsyg.2020.607783

22. Lenzo V, Quattropani M, Sardella A, Martino G, Bonanno G. Depression,
anxiety, and stress among healthcare workers during the COVID-19 outbreak and
relationships with expressive flexibility and context sensitivity. Front Psychol. (2021)
12:623033. doi: 10.3389/fpsyg.2021.623033

23. Merlo E, Stoian A, Motofei I, Settineri S. The role of suppression and the
maintenance of euthymia in clinical settings. Front Psychol. (2021) 12:677811. doi:
10.3389/fpsyg.2021.677811

24. Di Trani M, Pippo A, Renzi A. Burnout in Italian hospital physicians during the
COVID-19 pandemic: the roles of alexithymia and defense mechanisms. J Clin Psychol.
(2022) 10:20. doi: 10.13129/2282-1619/mjcp-3250

25. Urban M, Urban K. What can we learn from gritty persons? Coping strategies
adopted during COVID-19 lockdown. Mediterr J Clin Psychol. (2020) 8:21. doi: 10.
6092/2282-1619/mjcp-2518

26. Kessler R, Barker P, Colpe L, Epstein J, Gfroerer J, Hiripi E, et al. Screening for
serious mental illness in the general population. Arch Gen Psychiatry. (2003) 60:184–9.
doi: 10.1001/archpsyc.60.2.184

27. Furukawa T, Kawakami N, Saitoh M, Ono Y, Nakane Y, Nakamura Y, et al. The
performance of the Japanese version of the K6 and K10 in the world mental health
survey Japan. Int J Methods Psychiatr Res. (2008) 17:152–8. doi: 10.1002/mpr.257

Frontiers in Psychiatry 08 frontiersin.org

https://doi.org/10.3389/fpsyt.2023.1150374
https://doi.org/10.1002/1348-9585.12227
https://doi.org/10.3389/fpsyt.2022.781796
https://doi.org/10.1186/s13613-021-00900-x
https://doi.org/10.1186/s13613-021-00900-x
https://doi.org/10.3390/ijerph17239096
https://doi.org/10.2169/internalmedicine.5694-20
https://doi.org/10.2169/internalmedicine.5694-20
https://doi.org/10.1002/1348-9585.12247
https://doi.org/10.1371/journal.pone.0277174
https://doi.org/10.1016/j.jad.2020.06.022
https://doi.org/10.3389/fpsyt.2020.565098
https://doi.org/10.1016/j.psychres.2022.114501
https://doi.org/10.3390/ijerph19084459
https://doi.org/10.3390/ijerph19084459
https://doi.org/10.1111/nhs.12871
https://doi.org/10.3390/jcm10071465
https://doi.org/10.1186/s12875-022-01745-4
https://doi.org/10.3389/fpsyg.2023.1105800
https://doi.org/10.2169/internalmedicine.7207-21
https://doi.org/10.1002/npr2.12217
https://doi.org/10.1371/journal.pone.0266260
https://doi.org/10.1111/inm.13069
https://doi.org/10.1016/j.jpsychires.2023.01.025
https://doi.org/10.1016/j.jpsychires.2023.01.025
https://doi.org/10.3389/fpsyg.2020.607783
https://doi.org/10.3389/fpsyg.2021.623033
https://doi.org/10.3389/fpsyg.2021.677811
https://doi.org/10.3389/fpsyg.2021.677811
https://doi.org/10.13129/2282-1619/mjcp-3250
https://doi.org/10.6092/2282-1619/mjcp-2518
https://doi.org/10.6092/2282-1619/mjcp-2518
https://doi.org/10.1001/archpsyc.60.2.184
https://doi.org/10.1002/mpr.257
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/


fpsyt-14-1150374 April 24, 2023 Time: 11:53 # 9

Midorikawa et al. 10.3389/fpsyt.2023.1150374

28. Sakurai K, Nishi A, Kondo K, Yanagida K, Kawakami N. Screening performance
of K6/K10 and other screening instruments for mood and anxiety disorders in Japan.
Psychiatry Clin Neurosci. (2011) 65:434–41. doi: 10.1111/j.1440-1819.2011.02236.x

29. Ahorsu D, Lin C, Imani V, Saffari M, Griffiths M, Pakpour A. The fear of
COVID-19 scale: development and initial validation. Int J Ment Health Addict. (2022)
20:1537–45. doi: 10.1007/s11469-020-00270-8

30. Midorikawa H, Aiba M, Lebowitz A, Taguchi T, Shiratori Y, Ogawa T, et al.
Confirming validity of the Fear of COVID-19 Scale in Japanese with a nationwide
large-scale sample. PLoS One. (2021) 16:e0246840. doi: 10.1371/journal.pone.02
46840

31. Midorikawa H, Tachikawa H, Aiba M, Shiratori Y, Sugawara D, Kawakami N,
et al. Proposed cut-off score for the Japanese version of the fear of coronavirus disease
2019 scale (FCV-19S): evidence from a large-scale national survey in Japan. Int J
Environ Res Public Health. (2022) 20:429. doi: 10.3390/ijerph20010429

32. Wagnild G. The resilience scale user’s guide for the US. English version of
the resilience scale and the 14-item reselience scale (RS-14) Montana. Worden, MT:
Resilience Center. (2009).

33. Nishi D, Uehara R, Kondo M, Matsuoka Y. Reliability and validity of the Japanese
version of the Resilience Scale and its short version. BMC Res Notes. (2010) 3:310.
doi: 10.1186/1756-0500-3-310

34. Van Wert M, Gandhi S, Gupta I, Singh A, Eid S, Haroon Burhanullah M, et al.
Healthcare worker mental health after the initial peak of the COVID-19 pandemic:
a US medical center cross-sectional survey. J Gen Intern Med. (2022) 37:1169–76.
doi: 10.1007/s11606-021-07251-0

35. Kumar J, Katto M, Siddiqui A, Sahito B, Ahmed B, Jamil M, et al.
Predictive factors associated with fear faced by healthcare workers during COVID-19

pandemic: a questionnaire-based study. Cureus. (2020) 12:e9741. doi: 10.7759/cureus.
9741

36. Matsui K, Yoshiike T, Tsuru A, Otsuki R, Nagao K, Ayabe N, et al. Psychological
burden of attention-deficit/hyperactivity disorder traits on medical workers under the
COVID-19 outbreak: a cross-sectional web-based questionnaire survey. BMJ Open.
(2021) 11:e053737. doi: 10.1136/bmjopen-2021-053737

37. Huffman E, Athanasiadis D, Anton N, Haskett L, Doster D, Stefanidis D, et al.
How resilient is your team? Exploring healthcare providers’ well-being during the
COVID-19 pandemic. Am J Surg. (2021) 221:277–84. doi: 10.1016/j.amjsurg.2020.09.
005

38. Lin J, Ren Y, Gan H, Chen Y, Huang Y, You X. Factors associated with resilience
among non-local medical workers sent to Wuhan, China during the COVID-19
outbreak. BMC Psychiatry. (2020) 20:417. doi: 10.1186/s12888-020-02821-8
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