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Abstract

Aim: Many health‐care workers exposed to coronavirus disease 2019 (COVID‐19) are

psychologically distressed. This study aimed to investigate the psychological impact of

the COVID‐19 pandemic on hospital workers under the emergency declaration in Japan.

Methods: This cross‐sectional, survey‐based study collected sociodemographic data and

responses to 19 stress‐related questions and the Impact of Event Scale‐Revised (IES‐R),

which measures post‐traumatic stress disorder (PTSD) symptoms, from all 3217 staff

members at Kobe City Medical Center General Hospital from April 16, 2020 to June 8,

2020. Exploratory factor analysis was applied to the 19 stress‐related questions.

Multiple regression models were used to evaluate the association of personal

characteristics with each score of the four factors and the IES‐R.

Results: We received 951 valid responses; 640 of these were by females, and 311 were

by respondents aged in their 20s. Nurses accounted for the largest percentage of the

job category. Women, those aged in their 30s–50s, nurses, and frontline workers had a

high risk of experiencing stress. The prevalence of stress (IES‐R ≥ 25) was 16.7%. The

psychological impact was significantly greater for those aged in their 30s–50s and those

who were not medical doctors.

Conclusions: This is the first study to examine the stress of hospital workers, as

measured by the IES‐R, under the emergency declaration in Japan. It showed that

women, those aged in their 30s–50s, nurses, and frontline workers have a high risk of

experiencing stress. Health and medical institutions should pay particular attention to

the physical and psychological health of these staff members.
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INTRODUCTION

In December 2019, a new infectious disease outbreak was

reported in Wuhan, China1; this was designated as coronavirus

disease 2019 (COVID‐19).2 The World Health Organization

declared COVID‐19 a pandemic on March 11, 2020. A previous

study from Wuhan showed how this unprecedented situation

impacted the mental health of frontline hospital workers, who

reported psychological problems, such as anxiety, depressive

symptoms, anger, and fear.3 Tackling the mental health of

hospital workers during this pandemic is essential and will

strengthen the capacity of health‐care systems.4

Previous studies have reported on hospital workers' mental health as

impacted by infections, such as the 2003 severe acute respiratory

syndrome (SARS),5,6 2009 (H1N1) influenza,7,8 and 2015 Middle East

respiratory syndrome (MERS).9 Mental health outcomes and associated

factors among health‐care workers related to COVID‐19 have already

been reported in many counties worldwide.10–14 In a meta‐analysis by

Serrano‐Ripoll et al., sociodemographic factors (younger age and female

gender), social factors (lack of social support and stigmatization), and

occupational factors (working in high‐risk environments, specific occupa-

tional roles, and less specialized training and job experience) were

identified as factors associated with the likelihood of developing

psychological problems.15

In these systematic reviews, however, there are no reports related

to COVID‐19 in Japan.15,16 We have previously reported on the

psychological impact of the 2009 (H1N1) pandemic on hospital

workers7,8 and this study extends our work by examining whether

COVID‐19‐related work is associated with mental health problems in

Japan. The current study was initiated on April 16, 2020, after the first

state of emergency was declared on April 7, 2020. During this time,

the first number of infections had peaked, and the entire country was

extremely tense. This survey is the first to be conducted under Japan's

declared state of emergency to determine the stress status of hospital

workers using the Impact of Event Scale‐Revised (IES‐R). The IES‐R

measures PTSD symptoms in survivorship after an event.

On March 3, 2020, Kobe City Medical Center General Hospital

(KCGH) admitted its first COVID‐19‐infected patient in Kobe, and by the

end of October 2021, 1036 patients with severe COVID‐19 had been

admitted. At the beginning of the outbreak, in April 2020, nosocomial

infections occurred among seven inpatients and 29 staff members, and

349 employees were requested to standby at home in quarantine to

prevent the spread of infection. We believe that hospital workers

experienced more severe physical and psychological stress than ever

before.

To clarify the impact of the COVID‐19 pandemic on hospital

workers, we distributed questionnaires to staff members working in a

designated medical institution for COVID‐19 in Kobe, Japan. We then

investigated the psychological impact of the COVID‐19 pandemic on

hospital workers and how it varied by the characteristics of gender, age,

job, and work environment.

METHODS

Study setting and participants

This was an observational, hospital‐based study. In April 2020,

soon after the pandemic began in Kobe City, Japan, a question-

naire comprising questions on sociodemographic characteristics,

19 stress‐related questions, and the IES‐R were distributed to all

3217 employees at KCGH. The 289 employees on standby at

home were sent the questionnaire by mail. Data were collected

from April 16, 2020 to June 8, 2020. Written informed consent

was obtained, but participants could also choose to remain

anonymous. In accordance with the International Ethical Guide-

lines for Health‐related Research Involving Humans, all employ-

ees were notified of the research information and purpose; the

disclosure document was sent via email and the employees were

offered the opportunity to refuse. Questionnaires were com-

pleted by 1111 employees. Of these responses, 160 contained at

least one missing answer, leaving 951 questionnaires (response

rate: 29.6%) for analysis. The characteristics of the valid

respondents are listed in Table 1. The study protocol was

approved by the Ethics Committee of KCGH (no. zn200726).

TABLE 1 The characteristics of the valid respondents

Valid respondents (n)

Asked to standby at home

No 769

Yes 182

Gender

Male 311

Female 640

Age group (years)

20–29 311

30–39 244

40–49 223

50–59 129

60+ 44

Job

Medical doctor 157

Nurse 343

Others 451

Note: Job classified as medical doctor, nurse, or others (radiologic

technologists, clinical laboratory technicians, pharmacists, dieticians,
social workers, physical therapists, occupational therapists and speech
therapists, biomedical equipment technicians, office workers, clinical
clerks, guards, and janitors).
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Procedure

Starting on April 16, 2020, self‐administered paper questionnaires were

handed to all employees directly or placed in their mailboxes. Additionally,

an e‐questionnaire, created using Microsoft Forms, was shared through

email. Questionnaires were collected until June 8, 2020, the estimated

peak of the first wave of the COVID‐19 pandemic in Kobe City.

Content of questionnaire

The questionnaire explained the study's purpose, which was to examine

the stress experienced by hospital workers during the COVID‐19

pandemic. It comprised items covering sociodemographic characteristics,

stress‐related questions associated with the COVID‐19 outbreak, and the

IES‐R.

Personal characteristics included gender, age group, job, and work

environment during the COVID‐19 pandemic. The respondents were

asked if they had experienced the Great Hanshin‐Awaji Earthquake and

whether they had participated in a Disaster Medical Assistance Team

(DMAT). Work environment was categorized into frontliner (a respondent

working in the ward for COVID‐19 infection and the fever consultation

center) and non‐frontliner (a respondent working in any other place).

There were 19 questions related to stress (Table 2). The

respondents indicated using a four‐point Likert scale how often

during the pandemic they experienced the conditions covered by

these items. The 19 items used in our study were based on similar

items in a stress questionnaire used to study an influenza

pandemic (H1N1) 2009.7,8

The IES‐R is a self‐report measure of current subjective distress in

response to a specific traumatic event. This 22‐item scale comprises three

subscales representative of the major symptom clusters of post‐traumatic

stress: intrusion, avoidance, and hyperarousal.17 The respondent is asked

to report the degree of distress experienced for an item in the past

7 days. The five points on the scale are: 0 (not at all), 1 (a little bit), 2

(moderately), 3 (quite a bit), and 4 (extremely). The reliability and validity of

the Japanese version of the IES‐R have been verified. A cut‐off score of

24/25 was used to define post‐traumatic stress disorder (PTSD) of clinical

concern.18

Data analysis

The characteristics of the participants were summarized as

numbers and percentages for categorical variables, and as mean

and standard deviation (SD) for continuous variables.

TABLE 2 Stress‐related questions associated with the coronavirus disease 2019 (COVID‐19) outbreak

0 Never 1 Rarely 2 Sometimes 3 Always

1 I felt anxious about being infected.

2 I felt anxious about infecting my family.

3 I felt burdened by the increased quantity of work.

4 I felt burdened by the changed quality of work.

5 I felt anxious about being infected during commuting.

6 I felt lacking in knowledge about prevention and protection.

7 I felt lacking in knowledge about infectiosity and virulence.

8 I felt avoided by others.

9 I felt protected by my country or local government.

10 I felt protected by my hospital.

11 I felt anxious about compensation in the case of being
infected.

12 I felt hesitance to work.

13 I felt isolated.

14 I felt elevated mood.

15 I had insomnia.

16 I was exhausted physically.

17 I was exhausted mentally.

18 I felt motivated to work.

19 I felt I had no choice but to work due to obligation.

COVID‐19 PANDEMIC IN KOBE | 3 of 11



In our previous study, during the H1N1 influenza pandemic, we

performed an exploratory factor analysis and identified four factors for

evaluation (anxiety about infection, exhaustion, workload, and feeling of

being protected) using a stress‐related questionnaire survey among

hospital workers.7,8 In the present study, confirmatory factor analysis

(CFA) was conducted to confirm the same four‐factor structure tested by

the stress‐related survey among the employees engaged in providing

health‐care services during the COVID‐19 pandemic. The robust

maximum likelihood estimator was used as the data were not normally

distributed. Model fitting was assessed using the following indices with

their respective cut‐off values: goodness of fit index (GFI) >0.9, adjusted

GFI (AGFI) >0.9, comparative fit index (CFI) >0.9, and root‐mean‐square

error of approximation (RMSEA) ≦0.08.

The total score of questionnaire items for each of the four factors

was calculated. Each score of each factor and the IES‐R were compared

between strata of each personal characteristic using either Student's

t‐test or analysis of variance. We also evaluated the association of

personal characteristics with each score and the IES‐R using multiple

linear regression models. Participants with missing data were excluded

from the regression analyses. The association between participants'

characteristics and psychological impact (IES‐R) was tested using Fisher's

exact test, and a two‐sided exact p value was reported. Two‐sided

p‐values <0.05 were considered statistically significant.

All analyses were performed using R statistical software (Version

4.1.0). For the CFA, the lavaan package (Version 0.6‐8) was used.

RESULTS

A total of 1111 employees completed the questionnaire. CFA was

conducted using data from 1111 surveys. In this model, Factor 1

consisted of Items 1, 2, 5, 6, 7, and 11, representing “anxiety about

infection.” Factor 2 included Items 14, 15, 16, and 17, indicating

“exhaustion.” Factor 3 consisted of Items 3 and 4, which represented

“workload.” Factor 4, which indicated “feeling of being protected,”

was based on Items 9 and 10. Figure 1 presents the path diagram of

the fitted model. Model fitting was acceptable: χ2 (df) = 394.0 (71),

p < 0.001; GFI = 0.942; AGFI = 0.914; CFI = 0.911; RMSEA (90%

confidence interval) = 0.064 (0.058–0.070).

There were moderate correlations between each score of the four

factors and the IES‐R score (Pearson product–moment correlation).

Factor 1 (anxiety about infection) γ=0.43, γ2 = 0.18, p<0.001, n=951;

Factor 2 (exhaustion) γ=0.57, γ2 = 0.32, p<0.001, n=951; Factor 3

(workload) γ=0.31, γ2 = 0.10, p<0.001, n=951; Factor 4 (feeling of

being protected) γ=−0.19, γ2 = 0.04, p<0.001, n=951. These results

indicate some of the validity of the stress‐related questions associated

with the COVID‐19 outbreak conducted in this study.

Regression analysis

The data of 951 (29.6%) participants were included in the regression

analysis. Table 3 lists the estimated associations of the sociodemographic

characteristics with the total score for each of the four factors and the

IES‐R. The independent variables were gender, age group, job, being

asked to standby at home, exposure to COVID‐19, experience of the

Great Hanshi‐Awaji Earthquake, and experience of engagement in

DMAT. The dependent variables were Factors 1, 2, 3, and 4, and the

IES‐R score.

For Factor 1, “anxiety about infection,” workers who were asked

to standby at home had more anxiety than workers who were not

asked to standby at home (β = 0.98, p < 0.001). Regarding gender,

females reported higher levels of anxiety than males (β = 0.69,

p = 0.003). Workers in their 40s experienced higher levels of anxiety

than workers in their 20s (β = 0.55, p = 0.034). Related to job

category, nurses and others had higher levels of anxiety about

infection than medical doctors (nurses: β = 1.80, p < 0.001; others:

β = 1.77, p < 0.001).

For Factor 2, “exhaustion,” workers in their 30s, 40s, and 50s

reported feeling more exhaustion than workers in their 20s

(30s: β = 0.77, p < 0.001; 40s: β = 0.97, p < 0.001; 50s: β = 0.80,

p = 0.007). Related to job category, nurses and others felt more

exhausted than medical doctors (nurses: β = 0.76, p = 0.007; others:

β = 0.62, p = 0.009). Regarding exposure to COVID‐19, frontliners felt

more exhausted than non‐frontliners (β = 0.400, p = 0.043).

For Factor 3, “workload,” workers who were asked to standby at

home reported higher workload than workers who were not asked to

standby at home (β=0.32, p<0.018). Workers in their 30s, 40s, and 50s

reported more demanding workload than those in their 20s (30s: β =0.44,

p<0.001; 40s: β=0.76, p<0.001; 50s: β=0.54, p=0.002). Nurses

reported that they had a greater workload than medical doctors (β =0.72,

p<0.001). Related to exposure to COVID‐19, frontliners felt that they

had a higher workload than non‐frontliners (β=0.59, p<0.001).

For Factor 4, “feeling of being protected,” workers who were asked

to standby at home had a stronger feeling of being protected than

workers not asked to standby at home (β=0.23, p=0.048). Regarding

gender, females felt less well‐protected than did males (β=−0.24,

p=0.013). Workers in their 30s had less of a sense of being protected

than those in their 20s (β=−0.23, p=0.028). Regarding their job, nurses

and others reported feeling less well‐protected than did medical doctors

(nurses: β=−0.32, p=0.024; others: β=−0.27, p=0.022).

The mean (SD) total score on the IES‐R in 951 participants was 12.7

(13.3), with a range of 0–73. Notably, 159 (16.7%) respondents screened

positive on clinical concern for PTSD (Table 4). The results of detailed

demographic data for the severe group who were suspected of having

PTSD were described in Table 5. The psychological impact was

significantly related to the job (p=0.006). In regression analysis, the total

IES‐R scores varied by age and job. The total IES‐R scores of workers in

their 30s, 40s, and 50s were higher than those of workers in their 20s

(30s: β=2.7, p=0.018; 40s: β=3.37, p=0.005; 50s: β=3.96, p=0.012).

Examined by job category, the total IES‐R score of nurses and others was

higher than that of medical doctors (nurses: β=4.38, p=0.004; others:

β=5.65, p=0.000).

In regression analysis, we included the experience of the great

Hanshin‐Awaji earthquake and experience of engagement of DMAT as

independent variables. We investigated whether the experience of the
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Great Hanshin‐Awaji Earthquake would be a vulnerability factor in re‐

experiencing trauma, and whether the experience of DMAT participation

would be a protective factor through prior education. Regression analysis

showed that these experiences did not influence the total score for each

of the four factors and the IES‐R.

DISCUSSION

This is the first study examining stress of hospital workers, as measured

by the IES‐R, under the emergency declaration in Japan. The study

identified that among health‐care workers, women, those in their

30s–50s, nurses, and frontline workers faced multiple high‐risk factors

while treating patients with COVID‐19.

Stress and quarantine

At the beginning of the COVID‐19 outbreak, nosocomial infections

occurred, and 349 employees were required to standby at home to

prevent the spread of infection. Workers who had to be quarantined

felt higher levels of “anxiety about infection” and a higher “workload”

than those who were not quarantined. However, quarantined

workers also had a stronger “feeling of being protected” than

nonquarantined workers. Continuous communication between

health‐care workers and managers, including the provision of up‐

to‐date facts about the progression of the outbreak, conveys

institutional support. Similarly, it is essential that managers take

steps to mitigate feelings of social isolation and stigmatization,

especially among quarantined hospital health‐care workers.15

Stress and gender

In our study, females experienced higher levels of anxiety and felt

less well‐protected than did males. In contrast, “exhaustion,” “work-

load,” and the IES‐R scores did not significantly differ between

genders. Similar results have been reported previously. Female

gender has been consistently associated with higher levels of

stress19–21 and anxiety,10,20–25 whereas no consistent association

has been found with PTSD.15 Women were more prone to anxiety

and stress, and seemed to require more attentive care.

F IGURE 1 The path diagram of the fitted model with standardized estimates of factor correlation, factor loading, and variance for each item.
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Stress and age

In this study, “anxiety about infection” was stronger among workers in

their 40s than those in their 20s. This could be because they have anxiety

about themselves and their family members being infected, echoing

results of studies on influenza pandemics in the United States.26 Stress

about bringing the virus home and passing it on to family members

persists.

Hospital workers in their 30s, 40s, and 50s were more exhausted

and reported that they had a greater workload than workers in their

20s. In terms of sociodemographic factors, younger age is a risk

factor for burnout.27 Our results, however, showed that older

workers had greater risk for exhaustion during the emergency

declaration. Another study in Japan also showed that older workers

experienced more general distress than workers in their 20s.28 The

COVID‐19 pandemic was more prolonged than the events addressed

in previous studies, which may have affected the results.

Stress and profession

Examined by job category, nurses, and others were significantly more

anxious about infection and becoming exhausted, but they perceived

receiving less protection than did medical doctors. Reported “workload”

was significantly higher for nurses than medical doctors. Moreover, the

total IES‐R score was significantly higher for nurses than medical doctors.

Similar results were reported in studies of the 2003 SARS outbreak5,29

and the 2009 influenza pandemic (H1N1) in Japan.8 Another study of the

COVID‐19 pandemic yielded similar results.10 Nurses are more likely to

develop PTSD,30 anxiety,31 stress,32 and burnout.33 The amount of time

spent with infectious patients may explain the difference in job effects. At

our hospital, information on the COVID‐19 pandemic was initially sent to

hospital workers via internal email. Since only the medical doctors and

managers of each department had internal email addresses, nurses and

other staff may have received less information. Sharing exact information

could have reduced stress and provided a favorable work environment.8

Based on the findings of this study, starting in July 2020, we shared the

information on the cover of the electronic medical records system to

enable all staff members to access it equally. It is necessary to examine

whether this method has led to improvements.

Stress and place of posting

Hospital workers in high‐risk environments (frontliners) experienced

significantly higher levels of “exhaustion” and a higher “workload” than

workers in low‐risk work environments (non‐frontliners). A systematic

review by Serrano‐Ripoll et al. found that working in a high‐risk

environment was associated with a variety of mental health problems.15

Prevalence of stress (IES‐R≥25) was 16.7% in our study. A previous

psychological survey of Chinese health‐care workers from January 29,

2020 to February 3, 2020, involving 34 hospitals in China showed that

35% of health‐care workers reported moderate to severe levels of stressT
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(IES‐R ≥26).10 However, a study conducted from February 19 to March

13, 2020 among health‐care workers during Singapore's COVID‐19

outbreak showed a lower prevalence (7.7%) of stress (IES‐R≥24)

compared to that in our study,34 a difference that may be related to

the period and place that posed maximal stress.

The “feeling of being protected” factor did not significantly differ

between work environments. The total score for the “feeling of being

protected” factor was low for workers in both high‐ and low‐risk

areas. This could be because during the COVID‐19 pandemic in

Japan, especially in the latter half of April and May 2020, national and

local governments enacted infection‐control activities, but did not

provide hospital workers with information about protection against

or compensation for COVID‐19 infection acquired in the course of

hospital duties. The supply of protective equipment was inadequate.

Some staff required alternative accommodation to reduce the risk of

infecting their families. In preparation for a pandemic, some studies

have emphasized the need for communities and employers to take all

reasonable precautions to prevent illness among health‐care provid-

ers, as well as to provide reliable compensation if workers become ill

while carrying out required duties.35–37

Motivated by our study results, our hospital's director began the

practice of sending regular messages of comfort, encouragement, and

appreciation to the staff. We also received letters of appreciation and

gifts from citizens and companies. Special allowances were also

provided to all employees. We will need to examine how such efforts

improve mental health among hospital health‐care workers.

This study has several limitations. First, the present study used

the CFA analysis to replicate the factors and their comprising items

that were confirmed in the H1N1 influenza pandemic. However, the

limitation of conducting CFA by the previous model may dismiss

other models that fit more appropriately to the present pandemic.

Second, the response rate of the present study was 29.6%. A low

response rate can give rise to sampling bias if the nonresponse is

unequal among the participants. However, the results of this study

were consistent with those of previous studies and seemed to reflect

the mental health of hospital health‐care workers. Third, we did not

assess other common mental health problems, such as depression.

However, the association between IES and depression has been

pointed out in previous studies38; thus, the IES‐R scores may

accurately reflect the mental health of the staff. Fourth, as our study

was conducted at a single health‐care facility, its external validity is

limited. These results, however, are similar to those of another study

conducted in an urban health‐care setting in Japan.28 The study

showed that female nurses, when compared with doctors who were

low‐risk workers, and people aged between 40 and 49 years who

were high‐risk workers experienced more event‐related distress. This

finding, which supports our analysis, suggests that our result has

some degree of external validity.
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TABLE 4 Psychological impact of the pandemic among study
participants

IES‐R Frequency (%)

Normal (0–24) 792 (83.3)

PTSD of clinical concern (≥25) 159 (16.7)

Abbreviations: IES‐R, Impact of Event Scale‐Revised; PTSD,
post‐traumatic stress disorder.

TABLE 5 Psychological impact of the pandemic by participants
characteristics

Parameters Normal (0–24)

PTSD of

clinical

concern (≥25)

Frequency (%) Frequency (%) Frequency (%) Total p‐value*

Asked to standby at home

No 642 (83.5) 127 (16.5) 769 0.729

Yes 150 (82.4) 32 (17.6) 182

Gender

Male 255 (82.0) 56 (18.0) 311 0.458

Female 537 (83.9) 103 (16.1) 640

Age (years)

20–29 266 (85.5) 45 (14.5) 311 0.175

30–39 200 (82.0) 44 (18.0) 244

40–49 186 (83.4) 37 (16.6) 223

50–59 100 (77.5) 29 (22.5) 129

60+ 40 (90.9) 4 (9.1) 44

Job

MD 143 (91.1) 14 (8.9) 157 0.006

Nurse 288 (84.0) 55 (16.0) 343

Others 361 (80.0) 90 (20.0) 451

Exposure to COVID‐19

Non‐frontliner 603 (84.1) 114 (15.9) 717 0.236

Frontliner 189 (80.8) 45 (19.2) 234

Abbreviations: COVID‐19, coronavirus disease 2019; PTSD,
post‐traumatic stress disorder.

*Fisher's exact test, two‐sided.

COVID‐19 PANDEMIC IN KOBE | 9 of 11



CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

The dataset supporting the conclusion of the current study is

available from the corresponding author on reasonable request.

ETHICS APPROVAL STATEMENT

The study protocol was approved by the Ethics Committee of Kobe

City Medical Center General Hospital (no. zn200726). Written

informed consent was obtained from the participants.

ORCID

Haruko Fukushima https://orcid.org/0000-0001-8616-8813

Hissei Imai https://orcid.org/0000-0003-3656-5188

Chisato Miyakoshi https://orcid.org/0000-0001-6882-7053

Hiroyuki Miyai https://orcid.org/0000-0002-5903-7559

Kyohei Otani https://orcid.org/0000-0001-7395-8031

Shinsuke Aoyama https://orcid.org/0000-0002-4421-4444

Kunitaka Matsuishi https://orcid.org/0000-0002-8098-8164

REFERENCES

1. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus
outbreak of global health concern. Lancet. 2020;395(10223):470–3.

2. World Health Organization. Naming the coronavirus disease

(COVID‐19) and the virus that causes it 2020 [cited 2021 Nov
06]. Available from: https://www.who.int/emergencies/diseases/
novel‐coronavirus‐2019/technical‐guidance/naming‐the‐
coronavirus‐disease‐(covid‐2019)‐and‐the‐virus‐that‐causes‐it

3. Kang L, Li Y, Hu S, Chen M, Yang C, Yang BX, et al. The mental
health of medical workers in Wuhan, China dealing with the 2019
novel coronavirus. Lancet Psychiatry. 2020;7(3):e14.

4. Bao Y, Sun Y, Meng S, Shi J, Lu L. 2019‐nCoV epidemic: address
mental health care to empower society. Lancet. 2020;395(10224):

e37–8.
5. Maunder R. The experience of the 2003 SARS outbreak as a traumatic

stress among frontline healthcare workers in Toronto: lessons learned.
Philos Trans R Soc Lond B Biol Sci. 2004;359(1447):1117–25.

6. Chan AO, Huak CY. Psychological impact of the 2003 severe acute

respiratory syndrome outbreak on health care workers in a medium
size regional general hospital in Singapore. Occup Med (Lond). 2004;
54(3):190–6.

7. Imai H, Matsuishi K, Ito A, Mouri K, Kitamura N, Akimoto K, et al.
Factors associated with motivation and hesitation to work among

health professionals during a public crisis: a cross sectional study of
hospital workers in Japan during the pandemic (H1N1) 2009. BMC
Public Health. 2010;10:672.

8. Matsuishi K, Kawazoe A, Imai H, Ito A, Mouri K, Kitamura N, et al.

Psychological impact of the pandemic (H1N1) 2009 on general hospital
workers in Kobe. Psychiatry Clin Neurosci. 2012;66(4):353–60.

9. Lee SM, Kang WS, Cho AR, Kim T, Park JK. Psychological impact of
the 2015 MERS outbreak on hospital workers and quarantined
hemodialysis patients. Compr Psychiatry. 2018;87:123–7.

10. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with
mental health outcomes among health care workers exposed to
coronavirus disease 2019. JAMA Network Open. 2020;3(3):e203976.

11. Lee Y, Yang BX, Liu Q, Luo D, Kang L, Yang F, et al. Synergistic effect
of social media use and psychological distress on depression in China

during the COVID‐19 epidemic. Psychiatry Clin Neurosci. 2020;
74(10):552–4.

12. Rossi R, Socci V, Pacitti F, Di Lorenzo G, Di Marco A, Siracusano A,
et al. Mental health outcomes among frontline and second‐line health
care workers during the coronavirus disease 2019 (COVID‐19)
pandemic in Italy. JAMA Network Open. 2020;3(5):e2010185.

13. García‐Fernández L, Romero‐Ferreiro V, López‐Roldán PD, Padilla S,
Calero‐Sierra I, Monzó‐García M, et al. Mental health impact of

COVID‐19 pandemic on Spanish healthcare workers. Psychol Med.
2022;52(1):195–7.

14. Lu W, Wang H, Lin Y, Li L. Psychological status of medical workforce

during the COVID‐19 pandemic: a cross‐sectional study. Psychiatry
Res. 2020;288:112936.

15. Serrano‐Ripoll MJ, Meneses‐Echavez JF, Ricci‐Cabello I, Fraile‐Navarro
D, Fiol‐deRoque MA, Pastor‐Moreno G, et al. Impact of viral epidemic
outbreaks on mental health of healthcare workers: a rapid systematic

review and meta‐analysis. J Affect Disord. 2020;277:347–57.
16. Kisely S, Warren N, McMahon L, Dalais C, Henry I, Siskind D.

Occurrence, prevention, and management of the psychological
effects of emerging virus outbreaks on healthcare workers: rapid
review and meta‐analysis. BMJ. 2020;369:m1642.

17. Weiss DS. The Impact of Event Scale: Revised. In: Wilson JP,
Tang CS, editors. Cross‐cultural assessment of psychological trauma
and PTSD. Boston: Springer; 2007. p. 219–38.

18. Asukai N, Kato H, Kawamura N, Kim Y, Yamamoto K, Kishimoto J,

et al. Reliability and validity of the Japanese‐language version of the
Impact of Event Scale‐Revised (IES‐R‐J): four studies of different
traumatic events. J Nerv Ment Dis. 2002;190(3):175–82.

19. Zhu Z, Xu S, Wang H, Liu Z, Wu J, Li G, et al. COVID‐19 in Wuhan:
sociodemographic characteristics and hospital support measures

associated with the immediate psychological impact on healthcare
workers. EClinicalMedicine. 2020;24:100443.

20. Badahdah A, Khamis F, Al Mahyijari N, Al Balushi M, Al Hatmi H,
Al Salmi I et al. The mental health of health care workers in Oman
during the COVID‐19 pandemic. Int J Soc Psychiatry. 2021;67(1):

90–5.
21. Elbay RY, Kurtulmuş A, Arpacıoğlu S, Karadere E. Depression,

anxiety, stress levels of physicians and associated factors in
COVID‐19 pandemics. Psychiatry Res. 2020;290:113130.

22. Dosil Santamaría M, Ozamiz‐Etxebarria N, Redondo Rodríguez I,

Jaureguizar Alboniga‐Mayor J, Picaza Gorrotxategi M. Psychological
impact of COVID‐19 on a sample of Spanish health professionals.
Rev Psiquiatr Salud Ment (Engl Ed). 2021;14(2):106–12.

23. Kang L, Ma S, Chen M, Yang J, Wang Y, Li R, et al. Impact on mental

health and perceptions of psychological care among medical and nursing
staff in Wuhan during the 2019 novel coronavirus disease outbreak: a
cross‐sectional study. Brain Behav Immun. 2020;87:11–7.

24. Corbett GA, Milne SJ, Mohan S, Reagu S, Farrell T, Lindow SW,
et al. Anxiety and depression scores in maternity healthcare workers

during the Covid‐19 pandemic. Int J Gynaecol Obstet. 2020;151(2):
297–8.

25. Yildirim TT, Atas O, Asafov A, Yildirim K, Balibey H. Psychological
status of healthcare workers during the Covid‐19 pandemic. J Coll
Physicians Surg Pak. 2020;30(6):26–31.

26. Balicer RD, Omer SB, Barnett DJ, Everly Jr. GS. Local public health
workers' perceptions toward responding to an influenza pandemic.
BMC Public Health. 2006;6:99.

27. Austria‐Corrales F, Cruz‐Valdés B, Herrera‐Kiengelher L, Vázquez‐
García JC, Salas‐Hernández J. Sindrome de burnout en medicos

Mexicanos en entrenamiento durante una contingencia sanitaria por
virus de influenza A H1N1 [Burnout syndrome among medical
residents during the influenza A H1N1 sanitary contigency in
Mexico]. Gac Med Mex. 2011;147(2):97–103.

28. Ide K, Asami T, Suda A, Yoshimi A, Fujita J, Nomoto M, et al.
The psychological effects of COVID‐19 on hospital workers at
the beginning of the outbreak with a large disease cluster on the
Diamond Princess cruise ship. PLoS One. 2021;16(1):e0245294.

10 of 11 | COVID‐19 PANDEMIC IN KOBE

https://orcid.org/0000-0001-8616-8813
https://orcid.org/0000-0003-3656-5188
https://orcid.org/0000-0001-6882-7053
https://orcid.org/0000-0002-5903-7559
https://orcid.org/0000-0001-7395-8031
https://orcid.org/0000-0002-4421-4444
https://orcid.org/0000-0002-8098-8164
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it


29. Nickell LA, Crighton EJ, Tracy CS, Al‐Enazy H, Bolaji Y, Hanjrah S,
et al. Psychosocial effects of SARS on hospital staff: survey of a large
tertiary care institution. CMAJ. 2004;170(5):793–8.

30. Song X, Fu W, Liu X, Luo Z, Wang R, Zhou N, et al. Mental health status

of medical staff in emergency departments during the coronavirus
disease 2019 epidemic in China. Brain Behav Immun. 2020;88:60–5.

31. Han L,Wong FKY, She DLM, Li SY, Yang YF, JiangMY, et al. Anxiety and
depression of nurses in a north west province in China during the period
of novel coronavirus pneumonia outbreak. J Nurs Scholarsh. 2020;52(5):

564–73.
32. Wang H, Liu Y, Hu K, Zhang M, Du M, Huang H, et al. Healthcare

workers' stress when caring for COVID‐19 patients: an altruistic
perspective. Nurs Ethics. 2020;27(7):1490–500.

33. Barello S, Palamenghi L, Graffigna G. Burnout and somatic symptoms

among frontline healthcare professionals at the peak of the Italian
COVID‐19 pandemic. Psychiatry Res. 2020;290:113129.

34. Tan BYQ, Chew NWS, Lee GKH, Jing M, Goh Y, Yeo LLL, et al.
Psychological impact of the COVID‐19 pandemic on health care
workers in Singapore. Ann Intern Med. 2020;173(4):317–20.

35. Emanuel EJ. The lessons of SARS. Ann Intern Med. 2003;139(7):589–91.

36. Singer PA, Benatar SR, Bernstein M, Daar AS, Dickens BM,
MacRae SK, et al. Ethics and SARS: lessons from Toronto. BMJ.
2003;327(7427):1342–4.

37. Huber SJ, Wynia MK. When pestilence prevails… physician

responsibilities in epidemics. Am J Bioeth. 2004;4(1):5–11.
38. Peng M, Mo B, Liu Y, Xu M, Song X, Liu L, et al. Prevalence, risk

factors and clinical correlates of depression in quarantined popula-
tion during the COVID‐19 outbreak. J Affect Disord. 2020;275:
119–24.

How to cite this article: Fukushima H, Imai H, Miyakoshi C,

Miyai H, Otani K, Aoyama S, et al. Psychological impact of

the COVID‐19 pandemic on hospital workers in Kobe: a

cross‐sectional survey. Psychiatry Clin Neurosci Rep. 2022;1:e8.

https://doi.org/10.1002/pcn5.8

COVID‐19 PANDEMIC IN KOBE | 11 of 11

https://doi.org/10.1002/pcn5.8



