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Abstract
Objectives: This study aimed to examine the effectiveness of vaccination to improve 
mental health among employees in Japan based on a prospective study.
Methods: The data were retrieved from the Employee Cohort Study conducted dur-
ing the COVID- 19 pandemic in Japan (E-  COCO- J) at T1 (4– 10 February 2021) and T2 
(22– 29 June 2021). Psychological distress was measured by using an 18- item scale 
of the Brief Job Stress Questionnaire (BJSQ). The analytic sample was limited to in-
dividuals employed at both T1 and T2 without missing covariates. Vaccination status 
was measured at T2. Statistical analysis was conducted to test the differential change 
in the psychological distress at T1 and T2 with the time × group interactions by using 
repeated ANOVA, adjusting for the covariates (gender, age, marital status, education, 
chronic disease, company size, industry, and occupation).
Results: Of the total sample (N = 948), 105 (11.1%) were vaccinated at least once 
at T2. The crude mean scores of psychological distress at T1 and T2 were 41.8 and 
42.0 for vaccinated participants and 41.2 and 41.2 for nonvaccinated participants, 
respectively, with no significant effect of having been vaccinated (Cohen's d = 0.02, 
P = 0.833). After adjusting the covariates, there was no significance (P = 0.446).
Conclusions: The COVID- 19 vaccination was supposed to have a limited effect on 
mental health among Japanese employees in an early phase of vaccination. To keep 
providing mental health care for employees is important even after starting the vac-
cination program.

K E Y W O R D S
anxiety, depression, epidemiology, occupational health, prevention, public health, SARS- 
CoV- 2, vaccine

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2022 The Authors. Neuropsychopharmacology Reports published by John Wiley & Sons Australia, Ltd on behalf of The Japanese Society of 
Neuropsychopharmacology.

www.wileyonlinelibrary.com/journal/nppr
https://orcid.org/0000-0002-6097-5948
https://orcid.org/0000-0002-4063-0141
https://orcid.org/0000-0001-9399-6596
https://orcid.org/0000-0003-2584-0666
mailto:
https://orcid.org/0000-0003-1080-2720
mailto:nkawakami@m.u-tokyo.ac.jp
http://creativecommons.org/licenses/by/4.0/


    | 231SASAKI et Al.

Deteriorated mental health is a major public health concern during 
the COVID- 19 outbreaks among working populations, including 
healthcare workers (HCWs) and non- HCWs, and the community 
overall.1 Vaccination is considered an effective individual- based pre-
ventive measure to control the COVID- 19 outbreaks.2 People ad-
opted individual- based preventive measures, such as hand- washing, 
wearing masks, and others, to cope with the COVID- 19- related 
stress.3 A previous study showed using a COVID- 19 contact tracking 
app as an individual- based measure was associated with better men-
tal health.4 The effect of the COVID- 19 vaccination as an individual- 
based preventive measure on mental health is still controversial: 
some studies suggested the associations of vaccination on better 
mental health in public residence,5- 7 but another cross- sectional 
study in HCWs showed vaccinated nurses significantly presented 
higher anxiety than those nonvaccinated,8 and one Japanese study 
in HCWs suggested that those with high distress at baseline were 
likely to receive vaccines and better changes in mental health can 
be observed as a result.9 The effect of the COVID- 19 vaccination on 
mental health among employees, who may have more distress than 
community- dwelling people, needs to be examined. We thus report 
a preliminary finding on whether vaccination effectively improves 
mental health among employees in Japan based on a prospective 
study.

The data were retrieved from the Employee Cohort Study con-
ducted during the COVID- 19 pandemic in Japan (E-  COCO- J).10,11 
The Research Ethics Committee of The University of Tokyo approved 
this study (No. 10856- [2][3][4][5]). We measured psychological dis-
tress using an 18- item scale of the Brief Job Stress Questionnaire 
(BJSQ) [possible range: 18– 72]12 at T1 (4– 10 February 2021) and T2 
(22– 29 June 2021). Psychological distress was composed of lack of 
vigor, anger- irritability, fatigue, anxiety, and depression. Screening 
ability to detect severe mental illness in the Japanese population 
has been testified.13 We limited the analytic sample to individuals 
employed at both T1 and T2 without missing covariates. Statistical 
analysis was conducted to test the differential change in the psy-
chological distress at T1 and T2 with the time x group interactions 
by using repeated ANOVA, adjusting for the covariates (gender, age, 
marital status, education, chronic disease, company size, industry, 
and occupation). The covariates were selected because of their po-
tential associations both with the vaccination experience and with 
the mental health.14,15 In Japan, priority vaccination for HCWs 
began on February 17, followed by people over 65 and people with 
chronic diseases. Vaccination programs started on June 21 in a few 
workplaces.

Of the total sample (N = 948), 105 (11.1%) were vaccinated at least 
once at T2. Participants vaccinated at least once were more likely to 
be females, employed in a company with 300– 999 employees, work 
in the medical and welfare industry, and attain college/vocational 
education. Proportions of vaccinated participants were healthcare 
workers (HCWs; n = 56/103:54.4%), non- HCWs (n = 47/817:5.8%) 
and participants with unknown occupation (n = 2/28:7.1%).

The crude mean scores (standard deviations, SDs) of psycho-
logical distress measured by the BJSQ [possible range: 18– 72] at 

T1 and T2 were 41.8 (10.9) and 42.0 (11.9) for vaccinated par-
ticipants and 41.2 (11.4) and 41.2 (11.6) for nonvaccinated par-
ticipants, respectively, with no significant effect of having been 
vaccinated (Cohen's d = 0.02, P = 0.833 for the time x group in-
teraction by repeated ANOVA). After adjusting for gender, age, 
marital status, education, chronic disease, company size, industry, 
and occupation (HCWs or non- HCWs), the estimated mean scores 
(standard errors, SEs) of psychological distress at T1 and T2 were 
41.4 (1.7) and 42.4 (1.8) for vaccinated participants and 43.3 (1.2) 
and 43.4 (1.2) for nonvaccinated participants, respectively, with no 
significant effect (P = 0.446). There was no significance in any of 
the subscales of the BJSQ, lack of vigor, anger- irritability, fatigue, 
anxiety, or depression.

Our study did not show improved psychological distress among 
participants vaccinated at least once compared with nonvaccinated 
individuals immediately after vaccination started in Japan. The find-
ings suggest that vaccination for COVID- 19 did not improve workers' 
mental health in the early phase of the vaccination program. Since 
the worsened and sustained psychological distress during COVID- 19 
outbreaks was reported,10 workplace measures for promotion of 
mental health and prevention of mental health problems among 
workers should be continued. An effort to continuously monitor and 
improve workers' mental health during the COVID- 19 should con-
tinue despite vaccination.

A previous study reported that people who had higher stress are 
more likely to use individual- based preventive behaviors (eg, wash-
ing hands).16 There can be associations between psychological dis-
tress and intention to be vaccinated. However, since we adjusted 
for psychological distress before the vaccination in our study, this 
expectation does not apply to our findings. Another possible reason 
is that the study was conducted in an early phase of vaccination in 
this country. People may not be fully convinced that the vaccination 
effectively reduces the risk of COVID- 19 infection. In addition, em-
ployees' mental health may be affected not only by a perceived risk 
of COVID- 19 infection but also by social and economic problems due 
to the outbreaks.

Several limitations should be addressed. The sample was small, 
comprising full- time employees recruited via an online platform in 
Japan. HCWs included employees working in nonclinical settings. 
Only a few participants were vaccinated, and some were vaccinated 
only once. Analyzing samples of fully vaccinated individuals in other 
countries and another phase of outbreaks may lead to different con-
clusions. Participants with missing information on covariates or who 
did not respond to T1 or T2 were not included in the analysis, leading 
the sampling bias and limited generalizability.

In conclusion, COVID- 19 vaccination was supposed to have a lim-
ited effect on mental health among Japanese employees. Therefore, 
to keep providing mental health care for employees is important 
even after starting the vaccination program.
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