
―115―

Tokai J Exp Clin Med., Vol. 47, No. 3, pp. 115-124, 2022

Transitional Changes in Job Stress and Psychological Adjustment of 
Hospital Workers During the COVID-19 Pandemic in Japan

Chizumi YAMADA*1,2 Noriaki KISHIMOTO*1,2, Yurina SAKAI*1, Ichiro KUWAHIRA*3,  
Osamu CHINO*4, Akinori EBIHARA*3, Koichi SHIRAISHI*5 and Yasuhiro NISHIZAKI*1,2

*1Department of Clinical Health Science, Tokai University School of Medicine 
*2Tokai University Tokyo Hospital, Tokyo 

*3Department of Pulmonary Medicine, Tokai University Tokyo Hospital 
*4Department of Surgery, Tokai University Tokyo Hospital 

*5Digestive and Liver Disease Center, Tokai University Tokyo Hospital

(Received March 7, 2022; Accepted April 26, 2022)

Objectives: The aim of the present study was to longitudinally evaluate job stress and burnout before and 
after the third wave of in Japan and identify transitional changes in the mental health status of a cohort of 
employees at a coronavirus disease 2019 (COVID-19)-dedicated hospital.  
Methods: The same surveys were conducted in October 2020 and March 2021. 151 subjects who responded to 
both surveys were included. The Maslach Burnout Inventory-General Survey was used to evaluate burnout. 
Multiple logistic regression analyses were performed to determine odds ratios for factors associated with 
burnout using a non-burnout group as a reference. 
Results: In the cohort, 31.1% of employees showed dropout intention and 13.2% of employees were expe-
riencing burnout in March 2021. Hospital workers were more motivated by a sense of contribution and 
accomplishment, which could balance increased exhaustion in March 2021. The following factors associated 
with burnout remained to be solved: self-quarantine, unfavorable patient prognosis, poor communication of 
information, lack of sleep in comparison to the pre-COVID-19 period, and desire for good communication 
of information.
Conclusion: It is important to continuously evaluate the mental health status of employees and to provide 
targeted prevention and intervention in order to mitigate psychological distress and avoid burnout and resig-
nation.

Key words: Coronavirus disease 2019 (COVID-19), job stress, burnout, medical worker, non-medical worker

INTRODUCTION

As of December 2019, coronavirus disease 2019 
(COVID-19) had spread throughout the world, leading 
to an ongoing pandemic that has affected millions of 
lives. In addition to healthcare professionals, various 
other workers play important roles in the provision 
of medical services in relation to COVID-19, such as 
infection control, isolation, containment, vaccination 
and treatment [1, 2]. Despite advances in the preven-
tion and treatment of COVID-19, this pandemic has 
persisted for a long time and it is necessary to protect 
COVID-19-related workers from psychological distress 
[3-5].

High rates of mental health problems, such as 
generalized anxiety, stress disorder, depression, and 
insomnia have been reported among healthcare 
workers [6-10]. The persistence of these psychological 
burdens may lead to burnout and resignation of 
workers [9-13]. Burnout is a syndrome characterized 
by exhaustion, cynicism, and professional inefficacy 
[14, 15]. We previously reported that both medical and 
non-medical workers experienced burnout based on a 

survey conducted at a COVID-19-dedicated hospital in 
October 2020 [13]. The factors significantly associated 
with burnout at that time were anxiety in relation to 
infection with COVID-19, self-quarantine, stress behav-
ior of patients, lack of sleep in comparison to the pre-
COVID-19 period, and the desire for more days off, 
increased staff, hazard pay, and resources for coping 
with stress [13].

The circumstances surrounding the COVID-19 
pandemic are continuously changing. In comparison 
to the first and second waves in spring to summer in 
2020, there was a significant spike in the number of 
infections in 2021 [16] (Fig. 1), which greatly increased 
the workload of people engaged in the provision of 
COVID-19-related medical services. On the other 
hand, several measures for supporting COVID-19-
related workers have been taken, including financial 
support [17, 18]. In the present study, we performed 
the longitudinal evaluation of job stress and burnout 
before and after the third wave of in Japan to find the 
transitional changes in mental health status using a co-
hort of employees at Tokai University Tokyo Hospital, 
the first COVID-19-dedicated hospital in Japan.
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METHODS

Subjects
Original surveys were conducted by an industrial 

doctor as part of the mental health care program for 
employees of Tokai University Tokyo Hospital. The 
first survey of job stress and burnout was conducted 
in October 2020, as previously described [13] (Fig. 1). 
The second survey was conducted in March 2021 
using the same questionnaire (Fig. 1). Among the 
total of 220 employees, 151 employees (68.6%) who 
responded to the both surveys and who agreed to the 
use of their data were included in this study. A part of 
the result of the 1st survey was reused and analyzed. 
The employees were categorized into 8 occupations 
(doctor, nurse, pharmacist, medical technologist, med-
ical clerk, kitchen staff, ward staff, and other hospital 
staff). Individuals with the following occupations were 
classed as “medical workers”: doctor, nurse, pharma-
cist and medical technologist. Individuals with other 
occupations were classified as “non-medical workers”. 
Anonymized data were used for the analysis and the 
privacy of participants was completely protected by 
unlinkable anonymization. This study was approved 
by the Ethics Committee of Tokai University (20R-318) 
and was conducted in accordance with the Declaration 
of Helsinki.

Questionnaire survey and definition of burnout
The web-based questionnaire used in this study has 

been described previously [14]. Briefly, the question-
naire consisted of 50 questions, including the validated 
Japanese version of the Maslach Burnout Inventory-
General Survey (MBI-GS) [19]. The MBI-GS consists of 
16 items and measures three dimensions of burnout: 

exhaustion, cynicism, and professional efficacy. The 16 
MBI-GS items are scored on a seven-point scale rang-
ing from “0” (never) to “6” (every day), and the total 
scores for each subscale are divided by the number of 
items for the subscale. Individuals with high levels of 
exhaustion ( > 4.0) plus either high cynicism ( > 2.6) or 
low professional efficacy (PE) ( < 1.5) were considered 
to have a high risk of occupational burnout [13, 19].

Statistical analysis
Clinical parameters were compared using the Mann-

Whitney U test. The significance of differences in cate-
gorical variables was determined using the chi-squared 
test. The Wilcoxon signed-rank test or McNemar’s test 
was used to compare two paired samples. Multiple 
logistic regression analyses were performed to calculate 
the odds ratios for burnout using the non-burnout 
group as a reference, with adjustment for age, sex, 
medical or non-medical worker status, presence or ab-
sence of work involving direct contact with COVID-19 
patients, and presence or absence of work not involv-
ing direct contact but which was related to COVID-19 
patients. All results of the multiple logistic regression 
analyses that are reported in the present study were ob-
tained by a forced entry method. A forward-backward 
stepwise selection method also yielded the same results. 
Statistical analyses were performed using SPSS version 
26.0 (SPSS Inc., Chicago, IL, USA). All p values were 
two-tailed and p values of < 0.05 were considered to 
indicate statistical significance.

RESULTS

The characteristics of the subjects and the data 
obtained from the 1st and the 2nd surveys are shown in 
Table 1 and 2, respectively. Among the 151 employees 
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Fig. 1	 Trend in the number of newly confirmed cases in Japan.   
This figure was drawn based on the data from the Ministry of Health, Labour and 
Welfare, Japan (https://covid19.mhlw.go.jp/en/. Accessed 13 February 2022). The timings 
of the 1st and 2nd survey were indicated, along with the pandemic waves and the states of 
emergency in Tokyo.
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enrolled in the present study, 76 (50.3%) were medical 
workers and 75 (49.7%) were non-medical workers. 
There was no difference in the sex ratio of the medical 
and non-medical workers (p = 0.450). In the 2nd survey, 
the median (IQR) of age was 43.0 (32.0-50.0) for 
medical workers and 41.0 (29.0-53.0) for non-medical 
workers (p = 0.958). The median (IQR) of work hours 
was 8.0 (7.0-8.0) for medical workers and 8.0 (7.0-8.5) 
for non-medical workers (p = 0.850). Medical workers 
showed a significantly higher frequency of direct con-
tact with COVID-19 patients (82.9%) in comparison to 
non-medical workers (45.4%) (p < 0.001). Both medical 
and non-medical workers had jobs without direct 
patient contact but which were related to COVID-19 
patients (94.7% vs. 85.3%, p = 0.128). In the 2nd survey, 
overall 31.1% of the employees showed dropout inten-
tion (answered “yes” to the question asking if they had 
ever wanted to quit their job since the hospital started 
admitting COVID-19 patients) (Table 2). The percent-
age of individuals with dropout intention was similar 
between medical workers (31.6%) and non-medical 
workers (30.7%) (p = 0.522). In the overall study pop-
ulation, 13.2% of the employees were experiencing 
burnout (Table 2). Among all occupations, doctors 
showed the highest rate of burnout (33.3%) (Table 2). 
There was no significant difference in the burnout 
rate between medical (15.8%) and non-medical (10.7%) 
workers (p = 0.246).

The burnout rate in the 2nd study (13.2%) was high-
er in comparison to the 1st study (11.3%), though not 
statistically significant (p = 0.629), but we thoroughly 
investigated the difference in the MBI-GS scores in 
both surveys (Fig. 2). The average score of exhaustion 
item 3 (low energy level) was significantly higher 
in the 2nd survey than in the 1st survey, indicating 
negative effect on burnout. On the other hand, the 

average scores of PE item 2 (contribution) and PE item 
5 (accomplishment) were significantly higher in the 2nd 
survey than in the 1st survey, indicating positive effects 
on burnout. The hospital workers were busier during 
the 2nd survey than during the 1st survey, and it was 
natural that they experienced a feeling of exhaustion. 
However, the hospital workers were more motivated by 
a sense of contribution and accomplishment in March, 
which could have balanced the increased exhaustion.

Nest, multiple logistic regression analyses were 
performed to identify factors significantly associated 
with burnout, with adjustment for age, sex, medical 
or non-medical worker status, presence or absence of 
work involving direct contact with COVID-19 patients, 
and presence or absence of work without direct patient 
contact but which was related to COVID-19 patients. 
Fig. 3 shows the factors associated with burnout using 
types of anxiety in relation to self and home as inde-
pendent variables. In contrast to the 1st survey, anxiety 
in relation to infection with COVID-19 was selected 
less frequently in the 2nd survey. Self-quarantine was 
selected as a factor associated with burnout in both 
the 1st and 2nd surveys. Self-quarantine in this context 
means the avoidance of socializing. Hospital workers 
are more restricted in comparison to ordinary people 
in terms of private eating, drinking, and other non-es-
sential outings, which imposes stress on hospital work-
ers [13]. The factors associated with burnout with types 
of anxiety in relation to hospital work as independent 
variables are shown in Fig. 4. Two factors̶ an un-
favorable patient prognosis and poor communication 
of information̶ were selected in the 2nd survey. The 
result was completely different from the results of the 
1st survey, where patient stress behavior was related to 
burnout.

In both the 1st and the 2nd surveys, burnout was sig-

0
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1

1.5

2

2.5

3

＊ ＊

＊

Fig 2.  

: 1st survey
: 2nd survey

Fig. 2	 Comparison of the scores of the MBI-GS items.   
Abbreviations: MBI-GS, Maslach Burnout Inventory-General Survey; EX, exhaustion; Cy, 
cynicism; PE, professional efficacy. The MBI-GS consists of 16 items and measures three 
dimensions of burnout: exhaustion (Ex), cynicism, (Cy) and professional efficacy (PE). 
The scores obtained from the 1st and 2nd survey were compared.
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Infection with COVID-19

Transmission to family members

Childcare and/or elderly care 

Self-quarantine 

2.844 (1.109-7.294)
0.648 (0.300-1.300)

0.797 (0.322-1.976)
1.234 (0.570-2.675)

1.551 (0.773-3.112)
1.557 (0.883-2.817)

2.639 (1.061-6.560)

3.352 (1.134-9.909)

0 1051

Fig 3. 

: 1st survey
: 2nd survey OR (95% CI)

Fig. 3	 Comparison of the factors associated with burnout by multiple logistic regression analysis 
using types of anxiety in relation to self and home as independent variables.  
Abbreviations: COVID-19, coronavirus disease 2019; OR, odds ratio, CI, confidence interval.   
Multiple logistic regression analysis was performed using non-burnout group as a reference 
with adjustment for age, sex, medical or non-medical worker status, presence or absence of 
work involving direct contact with COVID-19 patients, and presence or absence of work with-
out direct patient contact but which was related to COVID-19 patients.

Unfamiliarity with PPE

Spread of hospital infections

Unfavorable patient prognosis

Stress behavior of patients

1.546 (0.748-3.199)
1.152 (0.587-2.262)

1.053 (0.397-2.791)
0.572 (0.264-1.603)

1.158 (0.476-2.816)

2.758 (1.455-5.228)

5.088 (1.681-15.397)

1.131 (0.520-2.459)

0 20101

Poor communication of  information
2.37(0.898-6.253)
2.913 (1.244-6.826)

Fig 4. 

: 1st survey
: 2nd survey

OR (95% CI)

Fig. 4	 Comparison of the factors associated with burnout by multiple logistic regression analysis 
using types of anxiety in relation to hospital work as independent variables.  
Abbreviations: PPE, personal protective equipment; OR, odds ratio, CI, confidence interval.   
Multiple logistic regression analysis was performed using non-burnout group as a reference 
with adjustment for age, sex, medical or non-medical worker status, presence or absence of 
work involving direct contact with COVID-19 patients, and presence or absence of work with-
out direct patient contact but which was related to COVID-19 patients.  
Two factors̶ an unfavorable patient prognosis and poor communication of information̶
were selected in the 2nd survey, where patient stress behavior was related to burnout in the 1st 

survey.
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nificantly more prevalent in employees with a lack of 
sleep in comparison to the pre-COVID-19 period (Fig. 
5). Other lifestyle changes from the pre-COVID-19 
period were not significantly related to burnout. Fig. 6 
shows the factors associated with burnout with types of 
support required as independent variables. Increased 
staff and good communication of information were 
selected in the 2nd survey. Increased staff was also 
selected in the previous study, whereas good commu-
nication of information was a new factor. Because the 
communication of information was found to be poor 
(Fig. 4), it is reasonable that good communication of 
information was desired by the employees. On the oth-
er hand, the two factors selected in the 1st survey, more 
days off and resources for coping with stress, were not 
selected the 2nd survey.

DISCUSSION

In the present study, the longitudinal evaluation 
of job stress and burnout was conducted to find the 
transitional changes among employees of a COVID-
19-dedicated hospital before and after the third wave 
of in Japan. In our cohort, 31.1% of the employees 
showed dropout intention and 13.2% of the employees 
were experiencing burnout in March 2021. Regarding 
psychological adjustment, hospital workers were more 
motivated by a sense of contribution and accomplish-
ment, which could balance increased exhaustion. The 
following factors were found to be associated with 
burnout in March 2021: self-quarantine, unfavorable 
patient prognosis, poor communication of informa-
tion, lack of sleep in comparison to the pre-COVID-19 
period, and desire for good communication of infor-
mation.

Cumulative psychological distress caused by engage-
ment in COVID-19 medical service increases the risk 
of burnout and resignation of workers [9-13]. The 
burnout rate of COVID-19 workers ranges widely from 
8.9% to 50%, depending on the background character-
istics of workers, and different questionnaires and/or 
cutoff points [10, 13, 20]. Most studies on COVID-19 
related burnout were single and cross-sectional in de-
sign. Chen performed a study of mental health status 
and self-psychological adjustment among frontline 
nurses who gathered from different regions in China 
to support Wuhan at two different time points [21]; 
however, their study is considered cross-sectional due 
to the anonymity of the study subjects. Although the 
burnout rate in the 2nd study (13.2%) was not signifi-
cantly increased in comparison to the 1st study (11.3%), 
we thoroughly investigated the underlying difference 
in the MBI-GS scores in both surveys. We found that 
the hospital workers were more motivated by a sense of 
contribution and accomplishment, which could balance 
increased exhaustion. Two relevant aspects have been 
proposed regarding burnout in COVID-19 healthcare 
workers: compassion fatigue and compassion satisfac-
tion [22, 23]. Compassion fatigue is an outcome of pro-
longed exposure to continuous stress, while compassion 
satisfaction is the pleasure and satisfying feeling that 
comes from helping others. Compassion satisfaction is 
an important factor that positively influences the men-
tal health of workers, and our study clearly showed 
that increased professional efficacy contributed to the 
prevention of increased burnout of hospital workers.

The following factors were found to be associated 
with burnout in March 2021: self-quarantine, unfa-
vorable patient prognosis, poor communication of 
information, lack of sleep in comparison to the pre-
COVID-19 period, and desire for good communication 
of information. Regarding the types of anxiety related 
to self and home, anxiety in relation to infection with 
COVID-19 was greatly reduced in the 2nd survey. This 
was because the hospital staff had acquired adequate 
knowledge and skills in relation to COVID-19 infec-
tion, and because the supply of personal protective 
equipment (PPE) was sufficient. Self-quarantine was 
repeatedly selected in both surveys. Unlike many other 
countries that imposed strict lockdowns or curfews 
[24-26], the Japanese government simply asked citi-
zens to refrain from non-essential outings or requested 
shops and restaurants to reduce their operating hours 
and limit the serving of alcoholic beverages. In order 
to protect themselves, workers engaged in COVID-19 
medical service voluntarily refrained from eating or 
drinking with many people and other non-essential 
outings [13], which termed “self-quarantine” in this 
context. Our study revealed that COVID-19 workers 
have been feeling stressed.

Regarding the types of anxiety related to hospital 
work, unfavorable patient prognosis was selected as 
one of the factors related to burnout in March 2021. 
Kuhn et al. pointed out that high anxiety caused by 
concern about bad outcomes was the strongest pre-
dictor of burnout [27]. The most likely explanation 
for our result is that SARS-CoV-2 Alpha variant 
(B.1.1.7) emerged in Japan around the time of the 
2nd survey, which was more transmissible and more 
virulent than the wild-type SARS-CoV-2 [28, 29]. 
Tokai University Tokyo Hospital admits mild (SpO2 ≥
96%) to moderate Ι (SpO2 93% to < 96%) COVID-19 
patients according to the grades of severity defined by 
the Ministry of Health, Labour and Welfare, Japan 
[30]. Our hospital is not equipped with ventilators or 
extracorporeal membrane oxygenation (ECMO), and 
therefore it is reasonable that the staff members were 
afraid that the condition of patients would deteriorate. 
Regarding poor communication of information, many 
staff members felt uneasy at that time because it was 
unknown whether Tokai University Tokyo Hospital 
would continue operating as a COVID-19-dedicated 
hospital. Uncertainty about the future has been known 
to worsen the psychological condition [5]. According 
to a study by Sharma et al., poor communication with 
supervisors was significantly associated with emotional 
distress/burnout [31]. Our hospital previously provided 
advanced medical treatment in various fields as one of 
the university hospitals of Tokai University; however, it 
became a COVID-19-dedicated hospital and the hospi-
tal staff members were therefore forced̶ irrespective 
of their wishes ̶ to directly or indirectly engage 
in work related to COVID-19. Some staff members 
wanted to pursue their specialties and others resigned 
themselves to continuing working for a living. Less 
career satisfaction was considered to be a factor related 
to burnout in our study, as well as in several other 
studies [32-35]. Additionally, COVID-19 workers have 
been facing stigma during the pandemic [31, 36, 37], 
such as avoidance by family or community, as a result 
of the fear. This may have disrupted communication 
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2.145 (0.993-4.634)

Fig 5. 

: 1st survey
: 2nd survey

OR (95% CI)

Fig. 5	 Comparison of the factors associated with burnout by multiple logistic regression analysis 
using lifestyle changes in comparison to the pre-COVID-19 period as independent variables.  
Abbreviations: COVID-19, coronavirus disease 2019; OR, odds ratio, CI, confidence interval. 
Multiple logistic regression analysis was performed using non-burnout group as a reference 
with adjustment for age, sex, medical or non-medical worker status, presence or absence of 
work involving direct contact with COVID-19 patients, and presence or absence of work with-
out direct patient contact but which was related to COVID-19 patients.   
Lack of sleep in comparison to the pre-COVID-19 period was selected as a factor associated 
with burnout in both the 1st and 2nd surveys.
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Resources for coping with stress 
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OR (95% CI)

Fig. 6	 Comparison of the factors associated with burnout by multiple logistic regression analysis 
using types of support required as independent variables.  
Abbreviations: OR, odds ratio, CI, confidence interval.  
Multiple logistic regression analysis was performed using non-burnout group as a reference 
with adjustment for age, sex, medical or non-medical worker status, presence or absence of 
work involving direct contact with COVID-19 patients, and presence or absence of work with-
out direct patient contact but which was related to COVID-19 patients.  
Increased staff and good communication of information were selected in the 2nd survey.
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among workers. Lifestyle factors other than sleep that 
were related to burnout included pre-existing mental 
disorder, especially sleep disorder with history of tak-
ing medications [38], which we did not examine in our 
studies. Since lifestyle factors can be modified, advice 
on lifestyle modification may be effective for prevent-
ing burnout among workers.

We then evaluated the types of support needed to 
improve employee fulfillment and reduce burnout. 
Responding to the fact that poor communication of 
information was associated with burnout, good com-
munication of information was identified as type of 
support that was needed. On the other hand, the need 
for hazard pay greatly decreased in the 2nd survey in 
comparison to the 1st survey. To reward healthcare 
workers, the Japanese government gave a one-time 
special service bonus of 200,000 yen ($1,757) to the 
workers with direct contact with COVID-19 patients, 
and 100,000 yen ($878) to workers without direct con-
tact but whose work was related to COVID-19 patients 
[39]. Additionally, workers in Tokyo with direct contact 
with COVID-19 patients received a special work allow-
ance of 5,000 yen/day ($44/day) [40]. This financial 
compensation from the government was considered to 
have a positive impact on the satisfaction of COVID-19 
workers. The need for resources for coping with stress 
decreased in the 2nd survey in comparison to the 1st 
survey. This was partly because the results of the sur-
veys were fed back to workers by the industrial doctor, 
which provided an opportunity for self-reflection and 
awareness of mental health problems before the prob-
lems became more serious. Some workers spontaneous-
ly visited the industrial doctor for counselling. In that 
regard, our questionnaire survey may well have served 
as a resource for coping with stress.

The present study was associated with several lim-
itations. The single-center study setting and relatively 
small sample size could limit the generalizability of 
this study to other populations. Furthermore, concerns 
in relation to identification by other staff members 
may have resulted in a selection bias. The employees 
were not informed that the surveys were intended to 
evaluate burnout, but we cannot exclude the possibility 
that some of them might have noticed the intention in 
the 2nd survey. Although this study was longitudinal in 
design, the circumstances surrounding the COVID-19 
pandemic are continuously changing and it is import-
ant to continue evaluating the mental health status of 
employees, especially after the explosive surge of the 
delta variant in the summer of 2021 and the omicron 
variant in the winter of 2021-2022. Finally, because 
the MBI asks the respondent to count the frequency of 
a feeling as far back as a year, it may not be optimal 
for assessing changes due to interventions or other 
factors across time periods shorter than 1 year [41].

In conclusion, our longitudinal evaluation of job 
stress and burnout showed that 31.1% of the employees 
showed dropout intention and 13.2% of the employees 
were experiencing burnout in March 2021, and that 
the hospital workers were more motivated by a sense of 
contribution and accomplishment which could balance 
increased exhaustion. The following factors associated 
with burnout remained to be solved; self-quarantine, 
unfavorable patient prognosis, poor communication of 
information, lack of sleep in comparison to the pre-

COVID-19 period, and desire for good communication 
of information. In order to mitigate psychological 
distress and avoid burnout and resignation, it is im-
portant to continuously evaluate employees’ mental 
health status and to provide targeted prevention and 
intervention.

AUTHOR CONTRIBUTIONS

C.Y. and N.K. conceived and designed the analysis 
of the obtained data. C.Y. performed the statistical 
analysis. Y.S. contributed to the analysis and interpre-
tation of data. C.Y. wrote the first draft of the paper. 
I.K., O.C., A.E., K.S., and Y.N. contributed to critical 
revision of the manuscript for important intellectual 
content. Y.N. supervised the study. All authors read 
and approved the final manuscript.

FUNDING

This research received no external funding. This 
study was conducted using research funds distributed 
by the authors’ affiliations.

ACKNOWLEDGMENTS

We express deep appreciation to Dr. Marie 
Yoshikawa, Mr. Satoshi Iwadate, Ms. Junko Sasaki, 
Ms. Chiori Takamatsu, Ms. Asuka Kobayashi and Ms. 
Masayo Hamada for their support in implementing the 
questionnaire survey.

CONFLICTS OF INTEREST

CY has received research support from ITO EN, 
Mizkan Holdings and Mitsubishi Corporation Life 
Sciences Limited, outside the submitted work. NK and 
YN have received research support from Kanagawa 
Prefecture, Isehara City, ITO EN, Mizkan Holdings 
and Mitsubishi Corporation Life Sciences Limited, 
outside the submitted work.  The other authors declare 
no conflicts of interests.

REFERENCES
1) Lotfinejad N, Peters A, Pittet D. Hand hygiene and the novel 

coronavirus pandemic: The role of healthcare workers. J Hosp 
Infect. 2020; 105: 776-777.

2) Wee LEI, Sim XYJ, Conceicao EP, Aung MK, Tan KY, Ko 
KKK, et al. Containing COVID-19 outside the isolation ward: 
The impact of an infection control bundle on environmental 
contamination and transmission in a cohorted general ward. Am 
J Infect Control. 2020; 48: 1056-1061.

3) Firew T, Sano ED, Lee JW, Flores S, Lang K, Salman K, et al. 
Protecting the front line: A cross-sectional survey analysis of the 
occupational factors contributing to healthcare workers' infection 
and psychological distress during the COVID-19 pandemic in 
the USA. BMJ Open. 2020; 10: e042752.

4) Galehdar N, Kamran A, Toulabi T, Heydari H. Exploring nurs-
es' experiences of psychological distress during care of patients 
with COVID-19: A qualitative study. BMC Psychiatry. 2020; 20: 
489.

5) Giorgi G, Lecca LI, Alessio F, Finstad GL, Bondanini G, Lulli 
LG, et al. COVID-19-Related mental health effects in the work-
place: A narrative review. Int J Environ Res Public Health. 2020; 
17: 7857.

6) Liang Y, Wu K, Zhou Y, Huang X, Zhou Y, Liu Z. Mental 
health in frontline medical workers during the 2019 novel 
coronavirus disease epidemic in China: A comparison with the 
general population. Int J Environ Res Public Health. 2020; 17: 
6550.

7) Elbay RY, Kurtulmuş A, Arpacıoğlu S, Karadere E. Depression, 



―124―

C. YAMADA et al. / Transitional Changes in Job Stress Among COVID-19 Hospital Workers

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

8) Bäuerle A, Teufel M, Musche V, Weismüller B, Kohler H, 
Hetkamp M, et al. Increased generalized anxiety, depression and 
distress during the COVID-19 pandemic: A cross-sectional study 
in Germany. J Public Health (Oxf). 2020; 42: 672-678.

9) Luo M, Guo L, Yu M, Jiang W, Wang H. The psychological 
and mental impact of coronavirus disease 2019 (COVID-19) 
on medical staff and general public – A systematic review and 
meta-analysis. Psychiatry Res. 2020; 291: 113190.

10) Matsuo T, Kobayashi D, Taki F, Sakamoto F, Uehara Y, Mori N, 
et al. Prevalence of health care worker burnout during the coro-
navirus disease 2019 (COVID-19) pandemic in Japan. JAMA 
Netw Open. 2020; 3(8): e2017271.

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

12) 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.

13) Yamada C, Kishimoto N, Masuda Y, Tanaka Y, Kuwahira I, 
Chino O, et al. Survey of job stress and burnout among employ-
ees of various occupations at a COVID-19-dedicated hospital. 
Environ Occup Health Practice. 2021. doi:10.1539/eohp.2021-
0014-BR.

14) Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev 
Psychol. 2001; 52: 397-422.

15) Maslach C, Leiter MP. Understanding the burnout experience: 
recent research and its implications for psychiatry. World 
Psychiatry. 2016; 15(2): 103-111.

16) Ministry of Health, Labour and Welfare. Visualizing the data: 
information on COVID-19 infections. https://covid19.mhlw.
go.jp/en/. Accessed 13 February 2022.

17) Hecker S. Hazard pay for COVID-19? Yes, but it’s not a substi-
tute for a living wage and enforceable worker protections. New 
Solut. 2020; 30: 95-101.

18) Ruhnke GW. Physician supply during the coronavirus disease 
2019 (COVID-19) crisis: the role of hazard pay. J Gen Intern 
Med. 2020; 35: 2433-2434.

19) Kitaoka K, Masuda S, Ogino K, Nakagawa H. [The Maslach 
Burnout Inventory-General Survey (MBI-GS) and the Japanese 
version]. Hokuriku Journal of Public Health. 2011; 37: 34-40 [In 
Japanese].

20) Nishimura Y, Miyoshi T, Sato A, Hasegawa K, Hagiya H, Kosaki 
Y, et al. Burnout of healthcare workers amid the COVID-19 
pandemic: A Japanese cross-sectional survey. Int J Environ Res 
Public Health. 2021; 18(5): 2434.

21) Chen H, Sun L, Du Z, Zhao L, Wang L. A cross-sectional 
study of mental health status and self-psychological adjustment 
in nurses who supported Wuhan for fighting against the 
COVID-19. J Clin Nurs. 2020; 29: 4161-4170.

22) Ruiz-Fernández MD, Ramos-Pichardo JD, Ibáñez-Masero O. 
Compassion fatigue, burnout, compassion satisfaction and per-
ceived stress in healthcare professionals during the COVID-19 
health crisis in Spain. J Clin Nurs. 2020; 29: 4321-4330.

23) Trumello C, Bramanti SM, Ballarotto G, Candelori C, Cerniglia L, 
Cimino S, et al. Psychological adjustment of healthcare workers 
in Italy during the COVID-19 pandemic: Differences in stress, 
anxiety, depression, burnout, secondary trauma, and compassion 
satisfaction between frontline and non-frontline professionals. 
Int J Environ Res Public Health. 2020; 17: 8358.

24) Mégarbane B, Bourasset F, Scherrmann JM. Is lockdown effec-
tive in limiting SARS-CoV-2 epidemic progression? A cross-coun-

try comparative evaluation using epidemiokinetic tools. J Gen 
Intern Med. 2021; 36: 746-752.

25) Alfano V, Ercolano S. The efficacy of lockdown against 
COVID-19: A cross-country panel analysis. Appl Health Econ 
Health Policy. 2020; 18: 509-517.

26) Mégarbane B, Bourasset F, Scherrmann JM. Is curfew effective 
in limiting SARS-CoV-2 Progression? An evaluation in France 
based on epidemiokinetic analyses. J Gen Intern Med. 2021; 36: 
2731-2738.

27) Kuhn G, Goldberg R, Compton S. Tolerance for uncertainty, 
burnout, and satisfaction with the career of emergency medicine. 
Ann Emerg Med. 2009; 54: 106-113.

28) Nyberg T, Twohig KA, Harris RJ, Seaman SR, Flannagan 
J, Allen H, et al. Risk of hospital admission for patients with 
SARS-CoV-2 variant B.1.1.7: Cohort analysis. BMJ. 2021; 373: 
n1412.

29) Twohig KA, Nyberg T, Zaidi A, Thelwall S, Sinnathamby 
MA, Aliabadi S, et al. Hospital admission and emergency care 
attendance risk for SARS-CoV-2 delta (B.1.617.2) compared with 
alpha (B.1.1.7) variants of concern: A cohort study. Lancet Infect 
Dis. 2021: S1473-3099(21)00475-8.

30) Ministry of Health, Labour and Welfare. [Guide for COVID-19 
treatment ver 6 .0, 2021] . https://www.mhlw.go.jp/con-
tent/000851077.pdf. Accessed 13 February 2022. [In Japanese].

31) Sharma M, Creutzfeldt CJ, Lewis A, Patel PV, Hartog C, 
Jannotta GE, et al. Health-care professionals’ perceptions of crit-
ical care resource availability and factors associated with mental 
well-being during coronavirus disease 2019 (COVID-19): Results 
from a US survey. Clin Infect Dis. 2021; 72: e566-e576.

32) Shanafelt TD, Balch CM, Bechamps GJ, Russell T, Dyrbye L, 
Satele D, et al. Burnout and career satisfaction among American 
surgeons. Ann Surg. 2009; 250: 463-471.

33) Rao S, Ferris TG, Hidrue MK, Lehrhoff SR, Lenz S, Heffernan J, 
et al. Physician burnout, engagement and career satisfaction in a 
large academic medical practice. Clin Med Res. 2020; 18: 3-10.

34) Busis NA, Shanafelt TD, Keran CM, Levin KH, Schwarz HB, 
Molano JR, et al. Burnout, career satisfaction, and well-being 
among US neurologists in 2016. Neurology. 2017; 88: 797-808.

35) Keeton K, Fenner DE, Johnson TR, Hayward RA. Predictors 
of physician career satisfaction, work-life balance, and burnout. 
Obstet Gynecol. 2007; 109: 949-955.

36) Bagcchi S. Stigma during the COVID-19 pandemic. Lancet 
Infect Dis. 2020; 20: 782.

37) Dye TD, Alcantara L, Siddiqi S, Barbosu M, Sharma S, Panko T, 
et al. Risk of COVID-19-related bullying, harassment and stigma 
among healthcare workers: an analytical cross-sectional global 
study. BMJ Open. 2020; 10: e046620.

38) Alqahtani AM, Awadalla NJ, Alsaleem SA, Alsamghan AS, 
Alsaleem MA. Burnout syndrome among emergency physicians 
and nurses in Abha and Khamis Mushait Cities, Aseer Region, 
Southwestern Saudi Arabia. ScientificWorldJournal. 2019; 2019: 
4515972.

39) Ministry of Health, Labour and Welfare. https://www.mhlw.go.
jp/stf/seisakunitsuite/bunya/0000098580_00001.html. Accessed 
13 February 2022. [In Japanese].

40) Tokyo Metropolitan Government. https://covid19.supportnavi.
metro.tokyo.lg.jp/service/wDR5jjeZVhTPEfdHUs72Ng. Accessed 
13 February 2022. [In Japanese].

41) Trockel M, Bohman B, Lesure E, Hamidi MS, Welle D, Roberts 
L, et al. A Brief Instrument to Assess Both Burnout and 
Professional Fulfillment in Physicians: Reliability and Validity, 
Including Correlation with Self-Reported Medical Errors, in a 
Sample of Resident and Practicing Physicians. Acad Psychiatry. 
2018; 42: 11-24.


