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[E$ 1] SYTY2000® Self-assessment of Work and Health (JRHR)

Sy
22000

Healthier entrepreneur - Healthier enterprise
Assess the following characteristics of your work and work environment

WORK AND THE WORK ENVIRONMENT

always/ | some- |seldom/

Mental and physical load often times never

My work involves the following mentally loading factors:

- time pressure and tight schedules

- feelings of stress

- excessively long working days

- inappropriate behaviour

e threat of violence or other criminal nature

My work involves the following physically loading factors:

« strenuous physical work

* repetitive movements

e standing or moving continuously for long periods

- carrying, lifting or supporting by hand

- stooped, twisted or awkward positions

« working at a computer all day, or for several hours at a time

- sitting all day, or for several hours at a time

Work environment and risk of accidents

My workspace is adequate

My work tools are safe and suited to their purpose

My workplace is in good order and tidy

I have sufficient lighting for my work

My work involves the following factors which affect my health:

- disruptive, loud, and often repetitive or continuous noise

- vibration affecting hands and/or whole body

« heat, cold, draught, dampness, dryness, changes in temperature

- excessive dust (e.g. sand, flour, metal, fibre)

« paints, solvents, gases, smoke, welding fumes, washing and
cleaning detergents, cosmetics, other chemicals.

* microbes (bacteria, viruses, moulds)

I use personal protective equipment when necessary (e.g. breathing or
hearing protection, goggles, protective gloves or clothing)

I use personal protective equipment in risky situations (e.g. a helmet, safety
shoes and gloves, reflective vest, safety harness etc.)

First aid preparedness in my work is good (supplies, training)

Accidents have occurred in my company

I have assessed the risks in my enterprise, and corrected any defects found

I am able to influence my own working habits and work environment

My company has a contract with an occupational health service provider




HEALTH AND LIFESTYLE S!/ 000

Assess the following factors relating to your health Healthier entrepreneur - Healthier enterprise

always/ | some- |seldom/
often times never

Mental and physical health

I am content with the state of my health and work ability

I am content with my mental well-being

I have time to attend to personal relationships

I am content with my level of physical fithess

I suffer from the following symptoms:

- sleep disorder (e.g. difficulty falling asleep, waking up in the
night, pauses in breathing while sleeping)

- constant irritability and tension

- constant fatigue

« long-lasting low spirits/depression

< muscle and joint pain in the upper or lower limbs, back, neck, or
shoulder area

e chest pains, palpitations

- stomach problems

- respiratory problems

< headache

e dizziness

« eye and sight problems

I know my blood pressure level

I know my cholesterol and blood glucose levels

Lifestyle

I exercise for at least half an hour 2-3 times a week through everyday
exercise or fitness training that makes me sweat

I take enough days off and holidays

I get enough sleep

I have a balanced diet and eat regularly every day

I avoid animal fat in my diet

I avoid sweet foods

My diet consists of lots of vegetables, berries, and fruit

My diet is low in salt

My weight is normal

I smoke daily

I drink over the safe weekly limit of alcohol (upper limit for men 24 units/ week,
women 16 units/week; 1 unit= one bottle of approx. 4% beer)

I can influence my own health

My health is important to my company

I have my own family doctor, occupational health physician, or primary care
physician




[ZH 2] SYTY2000® Self-assessment of Work and Health (EHERoRETHR)

SYTY2000® Self-assessment of Work and Health (EiS&@RICET 2 HCHEMF v IVAR)
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International Journal of Person Centered Medicine 2019 Vol 9 No 4 pp 57-64

WORK-LIFE BALANCE IN THE CURRENT
JAPANESE CONTEXT

Akizumi Tsutsumi, MD*

ABSTRACT

Background: Work style reform in Japan is under way in response to a predicted
shortfall in the workforce owing to the country’s low birth rate and high longevity,
health problems due to excessive working hours, and the need for diversification of
employment. A legal limit for physicians’ overtime work will be introduced in 2024.
Objectives: This study examines the work—life balance among Japan’s doctors in
the context of ongoing work style reform.

Methodology: The study applied included selective reviews of demographic shifts,
legislation against long working hours, and trends in doctors’ participation in the
labor force.

Results: Japan’s doctors work long hours, which creates a conflict between their
working and private lives. The proportion of female doctors in Japan is the lowest
among the Organisation for Economic Co-operation and Development (OECD)
countries. Employment trends among women doctors by age group show an
M-curve: many quit their jobs upon marriage or childbirth. Gender role stereotyping
has led male Japanese doctors to devote themselves entirely to their professions
and working excessively long hours: they leave all family work to their female
partners. This stereotyping obliges female doctors to undertake household chores
in addition to their career tasks, which makes it difficult for them to re-enter their
careers. Because of the harsh working conditions (including long working hours),
there has been a decline in newly graduated doctors in some medical specialties.
Conclusions: For sustainable, effective health care in Japan, it is necessary to
improve the work conditions for Japan’s doctors towards achieving work-life
harmony.

Keywords: burnout, gender role stereotyping, karoshi, long working hours, work-
related mental disorders
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INTRODUCTION

Work-life balance is defined as “the lack of opposition between work and other
life roles. It is the state of equilibrium in which demands of personal life,
professional life, and family life are equal. . . . Areas of life other than work-life
can include personal interests, family and social or leisure activities” [1]. The
definition of work-life balance in Japan is the same as elsewhere in the world.
However, the term has recently received attention in Japan in the context of work
style reform.

OBJECTIVES

In this paper, I describe the current situation regarding the work-life balance
among Japan’s doctors. The main areas of my focus are long working hours and
work-life balance. I cover the following areas: (1) Japanese work style reform, its
background, and regulations on working hours; (2) the situation for Japanese
doctors with respect to their long working hours and work-life balance from the
perspectives of gender and age. I begin with the situation for Japan’s general
working population before considering doctors.

METHODOLOGY

This study conducted selective reviews about the recent demographic shift in
Japan and amendments to work-related legislation there. Using relevant articles
and official statistics, it considers trends in doctors’ participation in the workforce.

RESULTS

Japanese Work Style Reform

Work style reform in Japan has been under way in response to such factors as the
demographic shift in its working population, the country’s long working hours,
and the need for diversification in types of employment. In the 10 years from 2015

to 2025, Japan’s population will have decreased by 4.6 million. The number of
people aged 65 years or older will have increased by 2.9 million; the productive
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age population will have decreased by 5.6 million. Japan’s low birth rate and high
longevity will lead to a shortfall in the country’s workforce. The social insurance
system in Japan depends on the transfer of money from the working to the retired
generation; thus, its demographics have considerable influence on medical service
delivery systems [2].

Overall, the actual working hours of Japanese workers are declining. However,
those figures include part-time workers, who account for 30% of the total
workforce. General Japanese workers work longer hours than their counterparts in
the Organisation for Economic Co-operation and Development (OECD) member
countries. In 2008-2018, 11.6%—15.0% of general Japanese workers worked 60 or
more hours per week [3]. Working long hours is conspicuous among middle-aged
men. That characteristic is (at least partly) attributable to gender role stereotyping
and the current employment structure in Japan (detailed below). Treatment
discrimination between regular and precarious employees is another motivation
for work style reform. The dual structure of regular employees and lower-paid
precarious employees has evidently led to a health disparity among Japanese
workers; the precarious group includes many women [4]. To maintain an effective
workforce in Japan, it is clearly necessary to remove all employment barriers for
older and female workers.

Figure 1 presents the details of claims submitted for worker compensation and
the decisions on cases for work-related mental disorders and suicide in Japan from
1999 to 2018. In 2018, 1,820 claims were submitted requesting compensation for
work-related mental disorders; of those, 465 claims for mental disorders were

2000 -
m Claims submitted
B Mental disorders
1500 1 wsyicide
1000 -
500 -
0 .

99 00 '01 '02 '03 '04 '05 '06 '07 08 09 10 11 12 13 14 15 16 17 18

Figure 1. Claims submitted requesting worker compensation and the decided cases
for work-related mental disorders and suicide in Japan
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approved for compensation as were 76 suicide cases. The number of claims for
mental disorders increased over 10-fold over that two-decade period. Long
working hours and overwork are believed to underlie that phenomenon. It is
notable that five claims from exempt employees were approved for worker
compensation for work-related mental disorders.

In tackling health problems due to long working hours, Japan’s government
has introduced several measures. In 2006, the government amended the Industrial
Safety and Health Law, and it introduced the system of an interview by a doctor
for overworked workers. A law addressing preventive measures for karoshi (death
due to overwork) was promulgated in 2014 [5].

In 2018, Japan’s government produced a set of measures to promote work style
reform. They included an amendment of the Labor Standard Act. Since April
2019, various restrictions have been imposed on the upper limit of overtime hours:
the maximum number of overtime hours during normal periods is 45 hours a
month and 360 hours a year. The upper limit on working hours during busy periods
may increase to 100 hours a month for a total of 6 months in 1 year. In this way, it
is possible to work overtime for up to 720 hours a year.

Situation for Doctors

The regulation to restrict long working hours will become effective in Japan in
2024 in occupations where immediately introducing the regulation might be
difficult. Medical doctors fall into that category. For doctors in general, the total
number of overtime hours has been set at 960 hours a year and up to 100 hours a
month. To sustain crucial medical services to the local community or secure
sufficient time for basic residency training and training in specialized knowledge
and skills, the regulation permits an extension of up to 1,860 hours a year and 100
hours a month.

Over 40% of Japan’s hospital doctors work 60 or more hours a week [6]. The
proportion of long working hours among doctors is much higher than among
general workers [3]. The working hours of Japan’s doctors are also some of the
longest internationally [6, 7]. There are several reasons for this situation, including
a shortage of doctors, uneven distribution of doctors among regions and specialties,
and a lack of task sharing [8, 9].

Because of their heavy workload, doctors in Japan have to choose between
their careers and their personal lives. As a result, male doctors tend to devote
themselves to medical practice regardless of the impact on their families. However,
this also has had the effect of stymying the advance of female doctors in their
careers. Traditional gender role stereotyping with the male breadwinner model in
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Japanese society may have exacerbated the overall situation. Household chores
and care giving are considered women’s work. Many female doctors quit work
temporarily upon marriage or childbirth, which results in an M-shaped curve in
their workforce participation rate by age group [10]. The proportion of women
doctors in Japan is the lowest among OECD countries.

Unequal distribution of doctors among medical specialties reflects the
preferences of young doctors. For example, over the past 20 years, the number of
surgeons and obstetricians or gynecologists has remained almost unchanged or
slightly decreased despite the overall increase in the number of physicians [11].
The number of newly graduated obstetricians and gynecologists has continued to
decline [12]. Growing numbers of physicians have withdrawn from pediatrics;
younger pediatricians appear to leave the specialty earlier than older ones [13].
Some authors have argued that the observed trends reflect harsh working conditions
and job dissatisfaction [12, 13]. According to a survey of the Japan Surgical
Society, the reasons for the decrease in the number of surgeons include severe
working conditions: long working hours (72%), excessive overtime (72%), higher
risk of medical accidents (68%), higher risk of lawsuits (67%), and low wages
(67%) [14].

DISCUSSION

The demographic population shift, long working hours, and need to respond to
diversification of employment have driven Japan’s work style reform. Among those
factors, the demographic population shift (low birth rate and high longevity) is a
concern for medical professionals. Japan’s older population aged 65 or over will be
36 million by 2020 [15]. Medical professions will have to treat a society with a
high mortality rate using a lean workforce.

One important measure in promoting work style reform is provisions that cap
legal overtime. Long working hours, which erode a doctor’s time for personal or
family life, are a major risk factor for burnout [16]. There is also the known health
risk of overwork (karoshi) [17] and the issue of patient safety [8]. The bills related
to work style reform put a limit on overtime work; however, the upper limit for
some doctors is greatly above the “line of karoshi” (where worker compensation
for work-related medical disorders is approved: over 80 hours of overtime a
month).

Several studies have shown that the work-life balance is important for doctors’
health. A poor work-life balance is associated with mental illness, including
burnout or fatigue, among physicians [18, 19]. However, ensuring a good work-life
balance is also key to sustaining Japan’s medical community. Gender role
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stereotyping means it is difficult for many female doctors to demonstrate their
professional ability. Female doctors leaving work — even temporally — further
reduces an insufficient workforce and also obliges male doctors to fill the void
created by their female colleagues. The shortage of doctors in some departments
is a serious concern: there is a grave risk of hospitals becoming overwhelmed by
demand. Unless there is improvement in the current harsh working conditions for
doctors in Japan, it is to be expected that young people will avoid entering
medicine. In addition to the specialties mentioned in the previous section, it will
be necessary to effect marked improvements in working conditions to retain a
viable medical workforce.

CONCLUSIONS

Work style reform in Japan has been undertaken in response to a predicted shortfall
in the country’s workforce owing to low birth rate and high longevity, health
problems resulting from long working hours, and the need to create diversification
of employment. Gender role stereotyping in Japan has led to excessively long
working hours and the need to make family life sacrifices — mainly among male
doctors. It has also produced career breaks among female doctors. Evidently, the
harsh working conditions for doctors deter young people from entering the
profession. For the sustainable provision of effective health care in Japan, it is
imperative to improve working conditions for doctors so that they can achieve
harmony in their working and private lives.

ACKNOWLEDGMENTS AND DISCLOSURES

This work was supported by a Work-related Diseases Clinical Research Grant
2017 (170401-02) and 2020 (200401-01), the Health, Labour and Welfare Sciences
Research Grants (H30-meneki-ippan-001) from the Ministry of Health, Labour
and Welfare, Japan. A summary of this article was presented on November 2, 2019
at the 7th International Congress of Person-Centered Medicine — Promotion of
Well-being: Challenges and Solutions. I thank Edanz Group (https://en-author-
services.edanzgroup.com/ac) for editing a draft of this manuscript.
The author reports no conflicts of interest.

REFERENCES

1. Wikipedia. [July 27, 2020]. Work-Life Balance. Available from: https:/
en.wikipedia.org/wiki/Work%E2%80%93life_balance

62

—160—



10.

I1.

12.

13.

14.

INTERNATIONAL JOURNAL OF PERSON CENTERED MEDICINE 2019 VOL 9 NO 4 PP 57-64

Matsuda S. 2019. Health Policy in Japan: Current Situation and Future
Challenges. JMA Journal 2 (1): 1-10.

Ministry of Health Labour and Welfare. 2020. 2019 White Paper on Prevention
of Overwork Death Prevention Measures.

Tsutsumi A. 2021. Japan’s Miracle Decades: Harmony, Hard Work, and
Health. In Health in Japan: Social Epidemiology of Japan since the 1964
Tokyo Olympics. Brunner E, Cable N, Iso H (Eds). Oxford University Press,
Oxford, UK. pp.85-100.

Tsutsumi A. 2016. Work Stress and Health: The Case of Japan. In Work
Stress and Health in a Globalized Economy Aligning Perspectives on Health,
Safety and Well-Being. Siegrist J, Wahrendorf M (Eds). Springer, Cham.
pp-173-188.

The Japanese Medical Science Federation Work Environment Exploratory
Committee. 2018. [Recommendation] Workstyle Reform in Japanese Doctors
Based on Scientific Evidence: For “Provision of High-Quality and Safety
Medical Care” and “Securing Health for Hospital Doctors.”

Simoens S, Hurst J. 2006. The Supply of Physician Services in
OECD Countries. OECD Health Working Papers, No. 21. OECD Publishing,
Paris.

Ehara A. 2008. Are Long Physician Working Hours Harmful to Patient Safety?
Pediatrics International 50 (2): 175-178.

Kirino T. 2018. Shortage or Surplus of Doctors: The Number of Physicians
and the Origins of Health Care Disparity. University of Tokyo Press, Tokyo.
Kaneto C, Toyokawa S, Inoue K, Kobayashi Y. 2009. Gender Difference in
Physician Workforce Participation in Japan. Health Policy 89 (1): 115-123.
Statistics and Information Department, Minister’s Secretariat, Ministry of
Health, Labour and Welfare. [cited 2020 13 July]. Survey of Physicians,
Dentists and Pharmacists 2018. Available from: https:/www.mhlw.go.jp/
toukei/saikin/hw/ishi/18/index.html (In Japanese).

Ide H, Yasunaga H, Kodama T, Koike S, Taketani Y, Imamura T. 2009. The
Dynamics of Obstetricians and Gynecologists in Japan: A Retrospective
Cohort Model Using the Nationwide Survey of Physicians Data. Journal of
Obstetrics and Gynaecology Research 35 (4): 761-766.

Ide H, Yasunaga H, Koike S, Kodama T, Igarashi T, Imamura T. 2009.
Shortage of Pediatricians in Japan: A Longitudinal Analysis Using Physicians’
Survey Data. Pediatrics International 51 (5): 645—649.

Mori M, Baba H. [cited 2020 July 13]. Agenda and Necessary Counter
Measurements Related Work Style Reform of Surgeon. Material for
Investigative Commission on Work Style Reform of Doctors 2018. Available
from: https://www.mhlw.go.jp/content/10800000/000349216.pdf

63

—161—



TSUTSUMI WORK-LIFE BALANCE IN THE CURRENT JAPANESE CONTEXT

15.

16.

17.

18.

19.

Ministry of Internal Affairs and Communications Statistics Bureau of Japan.
[cited 2020 Jul 29]. Elderly Population. Available from: https://www.stat.go.jp/
data/topics/topil211.html

Shanafelt TD, Balch CM, Bechamps GJ, Russell T, Dyrbye L, Satele D et al.
2009. Burnout and Career Satisfaction among American Surgeons. Annals of
Surgery 250 (3): 463—471.

Descatha A, Sembajwe G, Pega F, Ujita Y, Baer M, Boccuni F et al. 2020. The
Effect of Exposure to Long Working Hours on Stroke: A Systematic Review
and Meta-analysis from the WHO/ILO Joint Estimates of the Work-Related
Burden of Disease and Injury. Environment International 142: 105746.
Gander P, Briar C, Garden A, Purnell H, Woodward A. 2010. A Gender-Based
Analysis of Work Patterns, Fatigue, and Work/Life Balance among Physicians
in Postgraduate Training. Academic Medicine 85 (9): 1526-1536.

Oskrochi Y, Maruthappu M, Henriksson M, Davies AH, Shalhoub J. 2016.
Beyond the Body: A Systematic Review of the Nonphysical Effects of a
Surgical Career. Surgery 159 (2): 650—664.

64

—162—



[ I
W YEnvironmental and

Q¥ Occupational Health Practice

Environ Occup Health Practice 2021; 3
doi:10.1539/e0hp.2020-0020-OP

Opinion

Suicide prevention for workers in the era of with- and

after-Corona

Akizumi Tsutsumi

Department of Public Health, Kitasato University School of Medicine, Kanagawa, Japan

Abstract

In Japan, over 6,000 workers commit suicide every year, and the Japanese government has taken several counter-
measures to prevent Karoshi (death due to overwork) and mental health disorders among workers. Risk factors for
suicide among workers include long working hours, adverse psychosocial job characteristics, economic recession
or financial crisis, job insecurity, and workplace harassment. Depressive symptoms are supposed to play a vital
role in mediating mechanisms. Owing to the coronavirus disease (COVID-19) pandemic, economic crises continue
and seemingly deepen, and the risk of unemployment increases. Workers with low socioeconomic status and who
do not enjoy occupational health services are considered vulnerable, and essential workers (including health care
workers) require special attention. Little evidence prevails with respect to workplace suicide prevention measures
in a population approach, and hence, suicide prevention should be integrated into the existing workplace mental
health activities. Although evidence of secondary prevention, such as screening for depression, is scarce for work-
place mental health, such measures, including regular psychological counseling, should be applicable during this
crisis. Research is thus crucial for preventing suicide in the workplace using surrogate outcomes, such as suicidal-
ity, help-seeking, stigma, access to means, and improving workplace support. Prevention of suicide among tem-
porary workers, freelancers, foreign workers, and self-employed individuals who lack support from regional and
occupational healthcare domains remains an untackled issue.

Keywords: COVID-19, depression, long working hours, occupational stress, small-sized enterprises, regional/
workplace co-operation
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Suicide and mental health at work-
place in Japan

Japan has a large number of suicides, and the number
of workers’ suicides soared to approximately 9,000 in
1998. This level remained until 2009 and then gradually
decreased. During this period, infrastructure against sui-
cide was developed. Based on the Basic Act on Suicide
Prevention, which was issued and enforced in 2006,
the Suicide Comprehensive Measures Charter was for-
mulated in 2007, and the overall review was conducted
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in 2012 to realize a society where no one is forced to
commit suicide. Additionally, several important acts and
systems, such as the support system for people in need of
living and the Basic Act on Measures Against Alcohol-
related Harm, were formulated. It is considered that the
amendment to the Money Lending Business Act in 2006
was attributable to the reduction of the suicide rate of
middle-aged and older men by protecting the debtors
and preventing heavy debts. Even so, over 6,000 workers
commit suicide every year.

Almost 60% of the employees in Japan report strong
worry, anxiety, or stress at work or in their working lives.
A total of 1,820 claims were submitted requesting worker
compensation for work-related mental disorders in 2018.
In all, 465 claims for mental disorders were approved for
compensation, with 76 cases for suicide”. The number
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of claims submitted requesting worker compensation for
mental disorders has increased almost 10-fold during the
past 2 decades”.

As a countermeasure, the Japanese government
released several remedies, including the promotion of
law on preventive measures against Karoshi (death due
to overwork) (enforced in 2014)” and the Stress Check
Program (enforced in 2015)”. A series of remedies to
promote Japanese work style reform have been enforced
since 2019. Among them, an amendment to the Labor
Standard Act includes new regulations on working hours
(upper limit on overtime work) and the introduction of the
work-interval system (minimum daily rest period)”. In
2020, the legalization of measures against power harass-
ment at workplaces has made it mandatory for employers
to take necessary measures for employment management
to prevent such harassment.

Risk factors for suicide among workers

Most studies on the risk factors of worker suicide use
an observational study design. However, a few systematic
reviews and meta-analyses exist, and such works reveal
the following plausible risk factors (Table 1).

Long working hours

A recent study conducted in Korea (7,797 men and
6,687 women) has revealed that long working hours,
even a moderate level of 45-52 working hours per week,
were associated with suicide risk”. The observed asso-
ciations were statistically significant, but the confidence
intervals were wide. Compared with working 35-44 h
per week, the hazard ratio was 3.89 (95% confidence
interval [CI], 1.06-14.29) for working 4552 h per week
and 3.74 (95% CI, 1.03—13.64) for working >52 h per
week. A United Kingdom census-based longitudinal study
(270,011 men and 144,938 women) showed an elevated
risk of completed suicide among male professionals/man-
agers and routine occupations although the association
did not reach statistical significance (hazard ratios were
1.23; 95% CI, 0.63-2.39 and 1.24; 95% CI, 0.67-2.31,

Table 1. Work-related risk factors for suicide

Long working hours (overtime work)
Psychosocial job characteristics
Lack of support from supervisors/colleagues
Low job control
Job insecurity
Downsizing (economic recession, financial crisis)
Harassment and bullying at workplace
Shift work; night work; physically challenging or dangerous work
Adverse chrono-biological and/or physical working conditions
Occupation-based access to lethal means of suicide

Sources: 9,15,19,44)

20f7

respectively). Depressive symptoms” and/or suicidal ide-
ation® induced by long working hours were observed to
play a role in mechanisms.

Psychosocial job characteristics

A meta-analysis has affirmed that the lack of support
from supervisors and colleagues and low job control are
risk factors for suicide”. Although research is still ongo-
ing™'”, job insecurity is evaluated as a risk factor for sui-
cide ideation”. Moreover, robust evidence prevails on the
occupational stress that predicts the incidence of mental
health disorders. Underlying mechanisms through which
occupational stress leads to suicide may include clinical
depression caused by stress'"'?.

Economic recession

Economic recession or financial crisis is associated with
an increase in the number of suicides, particularly among
men, and poor mental health is closely associated with this
factor'™'?. A considerable surge in the number of suicides
in the late 1990s in Japan was characterized by an increase
in the number of suicides among male, middle-aged, and
older employees and supervisors in metropolitan areas.
The economic recession and deterioration of employ-
ment situations were associated with this phenomenon.
Recession does not necessarily shorten the working hours.
Economists observed the increase in the working hours
of regular male employees in Japan during the severe
recession in the early 2000s and speculated that the work
load of the employees who were retained after downsiz-
ing increased'”. The increased number of suicides among
Japanese managers and professionals around the year

2000 was explained by the similar mechanisms'®.

Workplace harassment and bullying

A recent relatively increasing trend of younger work-
ers committing suicide has suggested the change of risk
factors for suicide among workers. Associations between
workplace harassment and suicidality have been studied
among specific occupations, such as medical profession-
als'” and (female) firefighters'®, whereas studies among
general working populations are scarce'”. The systematic
review results validated that a positive association pre-
vails between workplace bullying and suicidal ideation,
but the absence of high-quality epidemiological studies
precludes a definite conclusion. A recent Swedish pro-
spective study of 85,205 men and women has corrobo-
rated that workplace sexual harassment was associated
with suicides and suicide attempts. After adjustment
for potential confounding factors, the increased risks
of suicide were 2.8-fold for suicides (hazard ratio 2.82;
95% CI, 1.49-5.34) and 1.6-fold for suicide attempts
(hazard ratio 1.59; 95% CI, 1.21-2.08)*”. Bullying has
a significant impact on the development of depressive

symptoms®".
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Mounting stressors during the corona-
virus disease (COVID-19) pandemic

Working populations that require special care include
essential and healthcare workers. The fear of infection,
prejudice (or lack of respect), and overtime work are
large stressors for essential workers. Healthcare workers,
particularly those who are frontline care providers, also
experience the fear of infection, high job demands while
providing care to patients, discrimination, stigma, and
violence. In some circumstances, medical professionals
are compelled to make difficult decisions related to life or
death®™. Thus, these stressors would become strong risk
factors for mental health disorders that may lead to suicide.

The COVID-19 pandemic has tremendously impacted
the global economy. From February through early Sep-
tember 2020, over 500 bankruptcies have been recorded
within Japan. Between January and August 2020, over
50,000 employees have been forced to leave their jobs.
The number of dispatched workers decreased by 160,000
in July 2020 as a result of COVID-19, and this is the larg-
est drop since the comparable year of 2014. Many work-
ers are under the threat of job or income loss. By the end
of August 2020, the number of cancellations of informal
appointments of new graduates reached approximately
5-fold that of the previous year. Lost revenue and job
insecurity have increased uncertainty for the future, and
it is expected that economic recovery will decelerate. The
cumulative number of suicides is estimated to increase by
140,000-270,000 resulting from the economic downturn
caused by COVID-19*. Those most vulnerable to this
situation are female workers, temporary workers (owing
to their being laid off), freelancers, foreign workers, and
self-employed individuals. Furthermore, depression is
reported to have increased due to the COVID-19 pan-
demic among vulnerable populations, such as those who
have lost their jobs, with lower resources and increased
exposure to stress>.

The COVID-19 pandemic has forced many workers to
alter their working styles and patterns — for example, by
switching to telecommuting. Moreover, the altered work-
ing styles and patterns have ushered in several benefits
for workers, such as increased job control and decreased
commuting hours. Previous analyses have concluded
that telecommuting has small but beneficial effects on
the mental health of workers™*?. Conversely, telecom-
muting has some negative impacts, such as decreased
professional and personal support’™ and deteriorating
health, including the risk of being vulnerable to alcohol
and substance abuse. It is unforeseeable how large and far
reaching the impact of reduced professional and private
support will be on Japanese employees who are used to
working in a collectivity culture®™. Blurred boundaries
between work and home are likely to increase overtime

Akizumi Tsutsumi

work and decrease recovery hours™”. Owing to the abrupt
shutdown of school and childcare facilities, working
from home while caring for children at the same time is
expected to become an enormous burden, particularly for
female workers. As a further concern, domestic violence
has been reported to be increasing since the COVID-19
outbreak™.

Workplace suicide prevention coun-
termeasures

Little evidence exists on a population approach for
workplace prevention’”. The consensus is that workplace
suicide prevention should be integrated into ordinal occu-
pational health practices along with the guidelines for the
promotion and maintenance of the metal health of work-
ers3l,32).

The effect of promoting law on preventive measures
against Karoshi appears to have a positive impact on the
reduction in working hours and overtime-related cerebro-
vascular and cardiovascular diseases’™. Because evidence
is lacking on mental health problems and Karojisatsu
(suicide from overwork), further studies are necessary
to confirm the effectiveness of the implementation of the
health management and programs. However, conducting
countermeasures against overtime work in a proper fash-
ion is indispensable. Psychosocial job characteristics are
modifiable risk factors for mental health disorders. Occu-
pational health practitioners can improve their workplace
environment using group analyses based on the Stress
Check Program. Although there is no evidence since
the Stress Check Program started, the improvement of
work environments based on stress surveillance has been
shown to be effective against deterioration in workers’
mental health®®. A recent study suggests a combination
of a stress checks and improvements in the work environ-
ment reduces workers’ psychological stress responses.

Special attention to medical professionals and health-
care workers should be considered during the COVID-19
pandemic. In an ordinary period, screening for mental
health cases, such as depression, is less common and rec-
ommended only with a rigorous after-screening follow-
up’®. Frontline healthcare workers facing COVID-19-re-
lated challenges may be an exceptional target population.
Occupational healthcare staff members should consider
regular screening for depression and suicidality of front-
line healthcare workers and provide timely treatments
for those with severe mental health problems. Safe com-
munication channels are crucial to reduce the isolation
of healthcare workers, and employee assistance program
(EAP) services (such as psychological counseling) would
be helpful. Clear communication with regular and accu-
rate updates about COVID-19 is essential to mitigate the
fears of workers®”*" (Table 2).
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Table 2. Suicide prevention components in the workplace

Primary level

Countermeasures against long working hours

Resilience training (for individual workers)
Leadership training (for supervisors)
Training for occupational health staffs

Workplace improvement (based on the Stress Check Program)
Communication with accurate information (on COVID-19 crisis)

Secondary level
Awareness training
Gatekeeper training/Peer support programs

Mental health/suicide surveillance procedures

Employee wellbeing training

Addiction training (vs treatment programs incl. consultation support for alcohol/drug abuse, etc.)
Mental health “check-ups” (the Stress Check Program) or, screening for depression

Tertiary level
Crisis telephone hotline (EAP service)

Grief care of the people involved in the victims

The abovementioned components are not necessarily specific for suicide but for general mental

health.

Sources: 31,37,38,44)

Untackled issues

To date, more than half of Karoshi cases in Japan have
occurred in small-sized enterprises’. According to the
scale of enterprises, small-sized enterprises do the least
work on mental health measures, while being the most
likely to not conduct or to not have decided how to con-
duct medical interviews for those workers with overtime
work. The reasons include the difficulty of securing doc-
tors who are in charge of interviews and the considerable
associated costs’”. The medical interview for those work-
ers who accumulated 100 or more hours of overtime work
per month (80 or more hours since 2019) and complained
of fatigue began after the amendment of the Industrial
Safety and Health Law issued in 2006. This obligation
was applied to the employers of small-sized enterprises in
2008, but it was not thoroughly implemented.

It is difficult for occupational healthcare staff members
for small-sized enterprises, such as retail and wholesale
— the very enterprises most affected by the COVID-19
pandemic — to take countermeasures. Prefectural and
regional occupational health centers should function
to support such enterprises*”. Collaborations between
regional and occupational health fields in mental health
care have long been in the planning stage. Workers often
do not gain appropriate support owing to the gap between
the regional and occupational support systems in the
healthcare domains*”. For instance, employees on sick
leave are easily lost to follow-up with when they fail to
apply invalidity benefits because occupational health
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staff members and/or those who in charge of personnel
labor management often do not involve them. In such a
case, health outreach workers (public health nurses) may
become key supporters. Promoting “regional/workplace
co-operation” for seamless support for those workers at
risk of lost is vital.

Milner et al. argued that workplace suicide preven-
tion programs require multi-faceted, comprehensive, and
community-based approaches®. As they noted, worker
suicide cannot fully be prevented unless preventive
approaches extend beyond workplaces. Workers who
have not enjoyed occupational health services, such as
temporary workers, freelancers, foreign workers, and
self-employed individuals, must be supported. In the cur-
rent Japanese occupational health service system, most
of them cannot be reached in ordinal occupational health
practice activities. The United Nations proposes to sup-
port community actions that strengthen social cohesion,
solidarity, and healthy coping; reduce loneliness; and pro-
mote psychosocial well-being, especially among people
who have lost their livelihoods*. Outreach, both online
and by phone, is necessary for seamless support.

Ensuring labor power is a key to prevent overwork,
enabling the building of societies in which those who
want to work can do so, and in a decent manner. Enter-
prises are required to offer flexible jobs in which every
worker — including the elderly and women — can work
according to their personal situations. Balancing work
and long-term care is important to prevent long-term care
leave. The male breadwinner model, which has deeply
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permeated Japanese society, leads to long working hours
among men (at least in part) while reduces working
opportunities among women. Thus, rigid gender role ste-
reotyping should also be corrected*”.

Future research for occupational
health practices

High-quality longitudinal studies on the associations
between harassment at work/workplace bullying and
suicide/suicidal behavior/suicidal ideation are scarce. The
effectiveness of workplace suicide prevention has been
understudied. Therefore, controlled trials using outcomes
of suicide death and other proximal outcomes (such as
suicidality [suicide ideation and attempts/self-harm],
help-seeking, stigma, and access to means) are needed’”.
Future research should include discussions on the prac-
tices that should be incorporated to maintain or enhance
workplace support during the COVID-19 pandemic.

Self-employers and/or small-scale enterprises appear
to not well understand mental health issues; hence, they
should receive proper information. How to deliver the
necessary and useful information to them is an important
research question. Methodologies using patient and pub-
lic involvement can be applied.

Conclusion

We must be vigilant in mitigating the increase in the
number of worker suicides as the COVID-19 pandemic
brings about short- and long-term or sustained psy-
chological impacts. Within the scope of society, social
security should be timely, considered, and adequately
delivered to vulnerable workers. Regional/workplace
co-operation should be strengthened to provide seamless
support to the needy, thus building resilient communi-
ties. In occupational healthcare practices, in addition to
the ordinal mental healthcare at workplace, specific care
should be considered for essential and healthcare work-
ers. The effects of new normal working styles, including
telecommuting, on the mental health of workers are to be
observed and examined®"*"***,
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ORIGINAL ARTICLE

Association Between Adaptation of Management Philosophy
and Mission Statement, and Work Engagement Among
Japanese Workers

A T-year Prospective Cohort Study in a Japanese Company

Hisashi Eguchi, MD, MBA, PhD, Akiomi Inoue, PhD, Yuko Kachi, PhD, and Akizumi Tsutsumi, MD

Objective: To investigate the association between individual adaptation of
management philosophy and mission statement, and work engagement
among employees in a single Japanese company. Methods: We carried
out a 1-year prospective cohort study on all workers aged 18 to 65 years in a
Japanese electrical components manufacturer. Our cohort included 2044
men and 721 women. We used multiple regression analysis to examine
associations between variables. Results: Higher individual adaptation of
management philosophy and mission statement at baseline was significantly
associated with better work engagement at follow-up after adjusting for
potential confounders and work engagement at baseline (8 =0.085, 95%
confidence interval 0.054 to 0.117). Conclusions: There is a positive
association between higher individual adaptation of management philosophy
and mission statement with work engagement.

Keywords: cohort study, corporate values, Japan, mission statement, work
engagement

anagement philosophy and mission statement are the central,

distinctive, and enduring concepts, beliefs, principles, and
attitudes guiding business management, which are critical in the
pursuit of an organizational mission." Articulating and delivering on
the management philosophy and mission statement may help to
transform commitment into productive effort, because these ele-
ments may provide direction for individuals, set constraints on
employee behavior, and enhance individual motivation by providing
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a clear picture of the organizational goals, norms, and values.”> A
previous study found that individual adaptation of management
philosophy and mission statement affected individual attitudinal and
behavioral outcomes in the workplace, such as job involvement and
organizational citizenship behavior.?

Over the past several decades, focus in research on workplace
psychosocial factors has shifted from negative aspects, such as
burnout and psychological distress, to positive aspects of work.*
These include work engagement, which is defined as “a positive,
fulfilling, work-related state of mind characterized by vigor, dedi-
cation, and absorption.”> The positive effects of work engagement
on mental and physical health have been extensively reported.®~®

The Job Demands—Resources (JD-R) Model is one of the
most frequently used models to explain work engagement.”~"" Job
resources are physical, social, or organizational aspects of the job
that may: (a) reduce job demands and the associated physiological
and psychological costs; (b) help to achieve work %oals; or (c)
stimulate personal growth, learning, and development.'® Individual
adaptation of management philosophy and mission statement may
be a job resource, because it has been found to promote behaviors
that help others and the organization.’

Self-determination theory may offer a useful perspective
regarding the underlying mechanisms explaining how individual
adaptation of the management philosophy and mission statement
leads to higher levels of work engagement.'? At the core of self-
determination theory lies the assumption that human beings are
active social agents that take in life experiences in social contexts
and integrate these with their sense of self, thus creating meaning
and developing a more unified sense of self-identity.'? Based on
self-determination theory, a previous study reported that corporate
purpose was positively associated with work engagement.'® In
addition, the organization’s mission and vision statement affected
the broader or higher corporate purpose.'? Therefore, we hypothe-
sized that the individual adaptation of management philosophy and
mission statement would be associated with work engagement. To
the best of our knowledge, no previous studies have examined
this association.

In the current study, we sought to investigate the prospective
associations between individual adaptation of management philos-
ophy and mission statement, and work engagement in a cohort of
Japanese workers in a company, comparing results by sex. We
hypothesized that higher levels of individual adaptation of manage-
ment philosophy and mission statement at baseline would be
associated with higher work engagement levels at follow-up.

MATERIALS AND METHODS

Study Design and Population

We carried out a 1-year prospective cohort study among all
workers aged 18 to 65 years (n =3593) at two manufacturing sites
operated by an electrical components company in the Kinki region
in Japan (Fig. 1). All staff employed at the two sites were invited to
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| Enrollment in the baseline survey (n=3,593) |

Non-respondents (n=131)

| Respondent (n=3,462) (Response rate: 96.4%) |

Lost to follow-up (n=337)

Valid Respondents (n=3,125)

| One or more missing data items (n=360) |

Valid Respondents (n=2,765)

FIGURE 1. Flow of participants of the study sample (n=2765).

participate in a baseline survey, which ran from April to June 2011.
Data were collected using a self-administered questionnaire that
included measures of adaptation of management philosophy and
mission statement, work engagement, and other individual-level
characteristics. At baseline, a total of 3462 questionnaires were
returned in sealed envelopes, and 131 employees did not agree to
participate in this study (response rate: 96.4%). The mean values of
the age and sex ratios of participants in our study were almost the
same as for the working population of the two manufacturing
worksites. During the 1-year follow-up period, 337 employees were
transferred, took a leave of absence (ie, sick leave, maternity leave,
or childcare leave), retired, or declined to participate. There were no
significant differences between baseline and follow-up groups on
measures of individual adaptation of management philosophy and
mission statement, work engagement, or other covariates such as
sex, age, educational level, weekly working hours, and prevalence
of chronic diseases. However, the proportion of the group aged <29
and >50years was higher among workers lost to follow-up com-
pared with the baseline group. The proportions of professionals,
technicians, clerks, and service workers were also higher, and the
proportion of manual workers was lower, among those lost to
follow-up. We excluded employees who had at least one missing
data item (n =2360). Therefore, we analyzed data from 2765 work-
ers. Before completing the baseline questionnaire, workers were
informed that participation was strictly voluntary and that all
information provided would remain confidential. Written informed
consent was obtained from all participants. The study aims and the
protocol were reviewed by the Research Ethics Review Committee
of the Graduate School of Medicine/Faculty of Medicine at the
University of Tokyo (No. 2772), Kitasato University School of
Medicine/Hospital (B12-103), and University of Occupational and
Environmental Health, Japan (10-004).

Measurement of Work Engagement

We used the nine-item Japanese version of the Utrecht
Work Engagement Scale (UWES-9)'*' to assess work engage-
ment at baseline and follow-up. The UWES-9 includes measures
of vigor (three items), dedication (three items), and absorption
(three items) on a seven-point response scale from 0 (never) to
6 (always/every day). Overall scores for the UWES-9 (range 0 to 6)
were calculated by averaging individual item scores. The UWES-9
was translated into Japanese with acceptable internal consistency
and reliability, and factor and construct validity.'> Cronbach’s «

€602

coefficient for the total score was 0.93 at baseline and 0.94 at
follow-up.

Measurement of Individual Adaptation of
Management Philosophy and Mission Statement

The individual adaptation of management philosophy and
mission statement at baseline was assessed using three questions
derived from the previous studies.>'® The original questionnaire to
assess the individual adaptation of management philosophy and
mission statement was composed of 11 items in three categories:
emotional empathy for the management philosophy (three items),
cognitive understanding of the content of the management philoso-
phy (three items), and behavioral en_gagement that reflects the
management philosophy (five items).'” To create a parsimonious
questionnaire to conduct the study in the workplace, an item from
each category was chosen, as follows: “My company’s management
philosophy fits my sense of values” (emotional empathy for the
management philosophy), “I understand my company’s manage-
ment philosophy” (cognitive understanding of the content of the
management philosophy), and “My company’s management phi-
losophy has a strong effect on my attitudes towards my work”
(behavioral engagement that reflects the management philosophy).
Responses were measured on a 5-point scale (1 =completely
disagree to 5=completely agree). Item scores were summed,
and greater scores indicated greater penetration of the management
philosophy. In our study sample, Cronbach’s a coefficient was 0.86
for the individual adaptation of management philosophy and mis-
sion statement scale.

Measurement of Covariates

Covariates were measured using a self-administered question-
naire, and included demographic factors such as sex, age, educational
attainment, occupation, weekly working hours, and annual familial
income. Age was expressed as a continuous variable. Educational
attainment was classified into five categories: junior high school, high
school, technical college or junior college, university, and graduate
school. We grouped occupations using the International Standard
Classification of Occupation, which is based on skill level and
specialization.'® Participants chose one of nine options: (i) managers;
(i1) professionals; (iii) technicians and associate professionals; (iv)
clerical support workers; (v) service and sales workers; (vi) craft and
related trade workers; (vii) plant and machine operators, and assem-
blers; (viii) armed forces occupations; and (ix) others. Responses
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Management Philosophy and Work Engagement

TABLE 1. Demographic Characteristics, Management Phi-
losophy, and Work Engagement Among Employees Who
Participated in the Study (n=2765)

Mean SD n (%)
Age, yrs 39.1 10.9
Educational attainment
Junior high school 45 (1.6)
High school 1620 (58.6)
Junior college/technical school 514 (18.6)
University 354 (12.8)
Graduate school 232 (8.4)
Occupation
Managerial 253 9.2)
Non-manual workers 758 (27.4)
Manual workers 1307 47.3)
Other 447 (16.2)
Weekly working hours
30 hours or less 593 (21.5)
From 31 to 40 hours 624 (22.6)
From 41 to 50 hours 957 (34.6)
From 51 to 60 hours 450 (16.3)
More than 61 hours 141 5.1
Yearly familial income
<3 million yen 361 (13.1)
3-5 million yen 682 (24.7)
5-8 million yen 1120 (40.5)
8—10 million yen 376 (13.6)
10—15 million yen 205 (7.4)
15 million yen+
Having chronic disease
No 2105 (76.1)
Yes 660 (23.9)
Penetration of management 11.1 2.0
philosophy (3-15)
Work engagement at 3.0 0.9
baseline (0-6)
Work engagement at 2.9 1.0

follow-up (0-6)

were classified into four categories: managerial workers (managers),
non-manual workers (professionals, technicians and associate pro-
fessionals, clerical support workers, and service and sales workers),
manual workers (craft and related trade workers, plant and machine
operators and assemblers, and armed forces occupations), and other
(others). Weekly working hours were categorized as: 30 hours or less,
from 31 to 40 hours, from 41 to 50 hours, from 51 to 60 hours, and
61 hours and more. Study participants were asked to indicate their
yearly familial income from six income bands: (i) less than 3 million
JPY (37,500 USD); (ii) 3 to 5 million JPY (37,500 to 62,500 USD);
(iii) 5 to 8 million JPY (62,500 to 100,000 USD); (iv) 8 to 10 million
JPY (100,000 to 12,500 USD); (v) 10 to 15 million JPY (12,500 to

187,500 USD); and (vi) more than 15 million JPY (187,500 USD).
History of or current chronic physical conditions was assessed using a
multiple-choice questionnaire with hypertension, diabetes mellitus,
hyperlipidemia, and depression as covariates.

Statistical Analysis

Multiple regression analyses were used to examine the
association between the individual adaptation of management phi-
losophy and mission statement at baseline and work engagement at
follow-up. We standardized all study variables before inclusion in
the analysis. The adjusted standardized coefficients were estimated
after first adjusting for sex and age (Model 1), then for educational
attainment, occupation, weekly working hours, yearly familial
income, and presence of chronic diseases (Model 2), and, finally,
for work engagement at baseline (Model 3). All analyses were
conducted using STATA V.14.0 (STATA). We defined statistical
significance as a two-sided P value < .05.

RESULTS

Participants’ characteristics are shown in Table 1.

Table 2 shows that, after adjusting for sex and age (Model 1)
and for other demographics (Model 2), individual adaptation of
management philosophy was significantly associated with an
increase in work engagement at follow-up (3 =0.388, 95% confi-
dence interval [CI] 0.352 to 0.423). This association remained
significant after adjusting for work engagement at baseline (Model
3) (B=0.085, 95% CI 0.054 to 0.117).

DISCUSSION

In this prospective cohort study with a large sample of workers
in a single company, we found that higher individual adaptation of
management philosophy and mission statement was a predictor of
better work engagement 1 year later. To our knowledge, this is the first
study to demonstrate a positive association between individual adap-
tation of management philosophy and work engagement, after adjust-
ing for potential confounders in an occupational setting.

Our study lends support to the hypothesis that individual
adaptation of management philosophy and mission statement is
positively associated with work engagement. When individuals
adapted the company’s management philosophy and mission state-
ment more strongly, they were more involved in the job and engaged
in behaviors that helped others and the organization, consistent with
previous studies.” Individual adaptation of management philosophy
and mission statement may therefore be considered a job resource.

Different companies have different management philoso-
phies and mission statements, reflecting differing value orienta-
tions. Organizational value can be reflected in organizational
culture and implicit, broad goals that guide individuals’ behavior
at work. Value orientation is the assumed beliefs and thoughts
determining the company’s fundamental direction.'>*® A previ-
ous study reported that employees’ work value orientations (eg,
collectivism or individualism) moderated the relationship among

TABLE 2. Association Between Penetration of Management Philosophy at Baseline and Work Engagement at 1-year Follow-

up (n=2765)
Model 1 Model 2 Model 3
Standardized 95%CI Standardized 95% CI Standardized (3 95%CI
0.400 (0.365-0.435) 0.388 (0.352-0.423) 0.085 (0.054-0.117)
Adjusted R* 0.215 0.220 0.524

Model 1: Adjusted for sex and age. Model 2: Additionally adjusted for educational attainment, occupation, familial income, and having chronic disease. Model 3: Additionally

adjusted for work engagement at baseline.
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their perceived corporate social responsibility, organizational
pride, and perceived administrative support, together with work
engagement.”’ High unit cohesion may be achieved by forcing
employees to adapt to the management philosophy and mission
statement, but may also be associated with bullying of those who
do not ““fit” the organizational culture.

Our study’s strengths included its prospective design and high
follow-up rate, as well as its focus on individual adaptation of
management philosophy and adjustment for relevant potential con-
founding factors. However, our study also had several potential
limitations. First, the study participants were all employed by a single
electrical components manufacturing company in Japan. Therefore,
the results may not be generalizable to workers in other occupations,
countries or settings. Second, we chose one item from each of three
categories from a total of 11 items to create a parsimonious question-
naire to conduct the study in the workplace. Future studies should
consider replicating the results using the full 11-item scale. Third,
further studies are needed to evaluate whether including other con-
founding factors clarifies the possible mechanisms for the association
between the individual adaptation of management philosophy and
mission statement, and work engagement. For example, employees’
attitudes toward work—life balance may also play a significant role in
the association between individual adaptation of management phi-
losophy and work engagement.

CONCLUSION

Greater individual adaptation of management philosophy
may be associated with increased work engagement.
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Abstract

Objective To investigate an association between quality-adjusted life years (QALY) and work-related stressors (job strain,
effort/reward imbalance, and poor support from supervisor and coworkers), and estimate loss in QALY caused by these
stressors.

Methods A cross-sectional study investigated data from a third-wave survey (in December 2017) of a 2-year prospective
cohort study of Japanese workers. At baseline (first-wave survey), 5000 participants were recruited from workers who
registered with an internet survey company. A total of 2530 participants responded to the second-wave survey 1 year later.
Participants were then further recruited to the third-wave survey. An online questionnaire collected information regarding
health-related quality of life (measured by EQ-5D-5L), job strain, supervisor and coworker support (Brief Job Stress Ques-
tionnaire), effort/reward imbalance (Effort/reward Imbalance Questionnaire), and demographic variables (age, sex, educa-
tion, occupation, work contract, smoking, and alcohol drinking). Multiple linear regression analysis of the QALY score
calculated from responses to EQ-5D-5L was employed on standardized scores of the work-related stressors and adjusted for
demographic variables (SPSS version 26).

Results Data of 1986 participants were analyzed. Job strain (unstandardized coefficient, b= — 0.013, p<0.01) and effort/
reward imbalance (b= — 0.011, p <0.01) and coworker support (b=0017, p <0.01) were significantly associated with QALY
score in the fully adjusted model.

Conclusion Job strain, effort/reward imbalance, and poor coworker support may be associated with a reduced QALY score
among workers. A substantial impairment in QALY associated with the work-related stressors indicates that workplace
interventions targeting work-related stressors may be cost-effective.

Keywords Quality-adjusted life years - Health-related quality of life - Demand—control-support model - Effort-reward
imbalance model - General working population

Introduction an important measurement in occupational health (McDon-

ald et al. 2011).

Health-related quality of life (HRQoL) is a global bench-
mark for measuring how disability caused by health prob-
lems perceptually affects the life of a person or population
across disorders and covers health domains ranging from
negatively valued aspects of life to role function or happi-
ness (Guyatt et al. 1993). HRQoL is the ultimate general
goal for health care and public health (Tengland 2006) and is

< Norito Kawakami
nkawakami@m.u-tokyo.ac.jp

Extended author information available on the last page of the article

Work-related stressors are widely known as a major risk
factor for physical and mental health problems among work-
ers (Kiviméki et al. 2006; Harvey et al. 2017). Thus, work-
related stressors may also be associated with a deterioration
in HRQoL among workers. For instance, a previous cross-
sectional study sampled from the general working popu-
lation reported a significant negative association with job
demand and job control (decision latitude) (Karasek 1979)
and HRQoL (La Torre et al. 2018). Effort/reward imbal-
ance (Siegrist et al. 2009) was also negatively associated
with HRQoL (Krause et al. 2010; Liu et al. 2015). Lack of
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support from supervisors or coworkers has been associated
with low HRQoL (Yamada et al. 2016). In specific occu-
pations, such as nursing, occupation-specific work-related
stressors such as dealing with death, conflict with colleagues
or other medical staff, or pressure from patient and family,
were negatively associated with HRQoL (Sarafis et al. 2016).
These previous findings suggest that work-related stressors
are negatively associated with the HRQoL of workers. How-
ever, most indicators of HRQoL are based on the number of
symptoms and disabilities due to health problems. Thus, it is
difficult to quantitatively estimate the impact of work-related
stressors on HRQoL when comparing it with other chronic
health conditions, such as hypertension or diabetes.

Among HRQoL indicators, quality-adjusted life years
(QALYS5) is a unique measure of utility or values assigned
to different health states (Whitehead and Ali 2010) and
has been applied to personal decision-making, economic
evaluation to assess the value of medical interventions,
and decision-making to prioritize policy in future medical/
public health programs (Weinstein et al. 2009). QALY are
used to determine the cost-effectiveness or the relative cost-
effectiveness of one intervention for a person or a popu-
lation. QALY can be calculated only by limited measures
of HRQoL, such as ED-5D (Herdman et al. 2011), SF-6D
(Ferreira et al. 2013), or HUI (Horsman et al. 2003), and is
done by multiplying the QALY score (ranging from O to 1)
and the length (years) of one person life (Sassi 2006). To
determine the impact of work-related stressors on HRQoL
measured based on values of health, the association between
work-related stressors and QALY should be investigated. To
date, only one previous study has done this by reporting that
home-care workers in Sweden with a high workload had a
statistically significantly lower QALY than their counter-
parts (Sjoberg et al. 2020). In this study, workers exposed to
a high workload had a 0.035-unit lower QALY score than
their counterparts. However, the finding is limited, because
it was done in a special occupation, i.e., home-care workers.
The association of work-related stress with QALY should be
investigated among a broader range of occupations, based
on well-established theoretical models of work-related
stress, such as the job strain model (Karasek 1979) and
effort-reward imbalance model (Siegrist et al. 2009). Once
the impact is estimated, it would be useful to quantitatively
understand the possible impact of work-related stressors on
QALY, compared to that of other health conditions. Such
research would also be useful for roughly estimating how
much investment would be cost-effective for a workplace
intervention targeting work-related stressors.

The aim of this cross-sectional study is to investigate the
association between work-related stressors (i.e., job strain,
effort/reward imbalance, and workplace support) and QALY,
assessed by EQ-5D-5L (Herdman et al. 2011), and detect
a quantitative decrease of QALY caused by work-related
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stressors in a sample from the general working population in
Japan. Our study would provide an estimate of loss in QALY
associated with the work-related stressors, and such an esti-
mation would be useful in planning cost-effective workplace
interventions to reduce work-related stressors.

Method
Study design and settings

This was a cross-sectional study using the last year of data
from a three-wave cohort study, which was conducted with a
working population in Japan in 2017. We only used the data
obtained during the last survey, because QALY was only
measured in that time. At the final survey, we approached
those who were regular workers at the point of the second
survey. We utilized an online questionnaire survey hosted by
a Japanese online survey company (Macromill, Inc.), which
at the time had access to more than 2 million registered
members. This study procedure received ethical approved
from the research ethics committee of the Graduate School
of Medicine and Faculty of Medicine, The University of
Tokyo, Japan (No. 10856). Under the approved protocol, we
obtained informed consent from every participant through
questionnaire instructions on the website. Our study has
been reported according to the Strengthening the Report-
ing of Observational studies in Epidemiology (STROBE)
guidelines (Vandenbroucke et al. 2007).

Participants

At the baseline survey from November in 2015 to February
in 2016, a total of 5000 workers who had registered with
the internet survey company were recruited and completed
the survey in order of arrival. Participant recruitment was
stratified by sex (male, female) and age (in years; 18-29,
30-39, 40-49, and 50 or more) among sampled workers of
registered members. The inclusion criteria were: (a) work-
ers who lived in Japan; and (b) workers employed by pri-
vate companies, public servants, or freelancers. The Internet
survey company has a system that sends an email with a
survey to registered members. If the invited workers agree
with the terms and conditions, they are able to access the
self-reported questionnaire. Participants were first asked
some questions about their characteristics, and those who
were eligible per the inclusion criteria were able to con-
tinue to answer the survey. The email with the survey was
sent three times a day (morning, noon, and night), so that
the respondents were not biased by the time that the email
was sent. Since the Internet survey company approached a
target number of the respondents who had met the inclu-
sion criteria, the response rate could not be determined.
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At the second survey in December 2016, a total of 3915
workers, who were regular workers at the baseline, were
recruited and 2599 workers completed the second survey
(response rate: 66.4%). At the final survey, a total of 2530
workers, who were regular workers at the second survey,
were recruited. This company provides approximately 80
“Macromill points” (equivalent to 80 yen) for completing
the questionnaire.

Variables and measurements

All variables were measured using the online self-report
questionnaire and obtained from the third-wave survey.

Outcome variable: QALY (HRQol)

HRQoL was measured using the Japanese version of The
EuroQoL-5 Dimensions-5 Levels (EQ-5D-5L) (Herdman
et al. 2011). This is the most widely used preference-based
HRQoL questionnaire and is applicable to a wide range of
health conditions. It comprises five dimensions (mobility,
self-care, usual activities, pain or discomfort, and anxiety
or depression) and each dimension has five levels to express
the perceived problems. A higher score indicates a higher
HRQoL. The value set of the Japanese version of the EQ-
5D-5L has been developed (Ikeda et al. 2015).

Exposure variables
Job strain, supervisor support, and coworker support

Quantitative job demand, job control, supervisor support,
and coworker support were assessed by the Brief Job Stress
Questionnaire (BJSQ) (Shimomitsu 2000). The question-
naire includes three items for each variable and all items
were rated on a 4-point Likert scale. Job strain was the quo-
tient of the score for quantity of job overload divided by
the score for job control. A higher score indicates higher
job strain. Supervisor support and coworker support were
obtained by dividing the total scores by the number of items
(three items each), respectively. A higher score indicates
better support. The BJSQ has been widely used in Japan
to assess psychosocial factors at work and the scales have
demonstrated acceptable levels of internal consistency and
test—retest reliability, and convergent validity (Inoue et al.
2014). Cronbach’s alpha coefficients for the job demand and
job control scales in this study sample were 0.84 and 0.76,
respectively. Cronbach’s alpha coefficients for the supervisor
support and coworker support scales in this study sample
were 0.84 and 0.83, respectively.

Effort/reward imbalance

Effort/reward imbalance was assessed by the Japanese ver-
sion of the short version of the Effort/Reward Imbalance
(ERI) scale (Siegrist et al. 2009). The scale consists of three
questions for effort at work (e.g., ‘‘I have constant time pres-
sure due to a heavy work load’”) and seven questions for
reward at work (e.g., ‘‘I receive the respect I deserve from
my superior or a respective relevant person.’’), and each
item was rated on a 4-point Likert scale from 1 (strongly
disagree) to 4 (strongly agree). Effort/reward imbalance
was calculated as the score of effort divided by the score of
reward (then was multiplied by 3/7 to adjust for the number
of items for each score). A higher score indicates a higher
effort/reward imbalance. These scales have shown good reli-
ability and validity (Kurioka et al. 2013). Cronbach’s alpha
coefficients for the effort and reward scales in this study
sample were 0.79 and 0.52, respectively.

Covariates and other demographic variables

Demographic variables and other covariates collected in the
questionnaire included sex, age, educational status (junior
high school, high school, college, university, or graduate
school), occupation (manager, professional and technician,
clerk, service worker, production worker, or other), work
contract (regular worker, non-regular worker, business
owner, or other), smoking habits (no smoking or currently
smoking), and alcohol intake (no or yes).

Post hoc sample size calculation

This study is a secondary analysis using the last-year data
from a three-wave cohort study and as such a prior sample
size calculation was not conducted. Post hoc calculation was
employed to estimate statistical power (1-f), using G¥*power
(Faul et al. 2007; Erdfelder et al. 2009). When the o error
was 0.05, total sample size was 1986 and the number of
predictors were 20, effect size were 0.009, 0.006, and 0.008,
for job strain, effort-reward imbalance, and co-worker sup-
port, respectively. As a result, the estimated statistical power
was 0.989, 0.989, and 0.933, respectively. The effect size
of supervisor support was close to zero, and the estimated
statistical power was not able to be calculated.

Analysis

To calculate the change of the QALY score made by a one
standard deviation (SD) change of the score for each work-
related stressor, multiple linear regression with a forced
entry method was employed for the QALY scores on stand-
ardized scores of work-related stressors (job strain, supervi-
sor support, coworker support, and effort-reward imbalance)
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with the means being equal to zero and the SD being equal to
one. We constructed a bivariate, a crude model, and another
model adjusted by sex, age, educational status, occupation,
work contract, smoking habit, and alcohol intake. Statistical
analysis was performed with SPSS (IBM SPSS Statistic for
Windows, version 26.0 Armonk, NY, USA). A two-tailed
p value of 0.05 was considered significant. We estimated
loss of QALY for a 1-year interval associated with these
work-related stressors, based on the coefficients obtained
from the full-model multiple linear regression assuming that
participants would live 1 year with the same level of QALY
score. The formula for the multiple linear regression analysis
is as follows:

y = by + b, * (jobStrain) + b, * (effort — rewardimbalance)
+ by * (supoervisorsupport) + b, * (co — workersupport)
+ b5 * (1 = women;0 = men) + b * (age)

+ by * (1 = juniorhighschool;0 = otherwise)

+ bg * (1 = highschool;o = otherwise)

+ by * (1 = college;0 = otherwise)

+ by * (1 = graduateschool;0 = otherwise)

+ b, * (1 = professionalsandtechnicians;0 = otherwise)
+ b, * (1 = clerks;0 = otherwise)

+ b5 * (0 = serviceworkers;0 = otherwise)

+ by, * (1 = productionworkers;0 = otherwise)

+ b5 * (1 = otheroccupation;0 = otherwise)

+ big * (1 = non — regularworkers;;0 = otherwise)
+ b7 * (1 = businessowners;0 = otherwise)

+ b3 * (1 = otherworkcontract;0 = otherwise)

+ by * (1 = currentlysmoking;0 = otherwise)

+ by, * (1 = yesforalcoholintake;0 = no) + (e).

We also conducted a similar multiple regression analysis
with appropriate weights to make the distribution of sex, age
groups (20-34, 35-49, 50-), and occupation of the sample
comparable to that of the entire working population of Japan.
The weights were created using data from the Japanese
National Labor Force Survey conducted in December 2017
(Ministry of Internal Affairs and Communications, Japan,
2017). However, only a tabulation for the combination of
sex and age or sex and occupation was available from this
national data. We created the final weight by multiplying a
weight based on age distribution and that based on sex and
occupation.
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Baseline survey
5,000 individuals answered

1,085 individuals, who were
unemployed were not recruited
in the 2" survey

2 survey
2,599 individuals answered
(response rate: 66.4%)

69 individuals, who were
unemployed were not recruited
in the 3" survey

31 survey
2,060 individuals answered
(response rate: 81.4%)

74 individuals were excluded
because of unemployment

1,986 individuals were
included in the analysis

Fig. 1 Participant flowchart

Results
Participant characteristics

Of the total 2530 workers who were invited to the final
survey, 2060 workers completed the survey (response rate:
81.4%). Due to use of the Internet survey company, we were
unable to obtain reasons for no response (N=470). Seventy-
four individuals out of the 2060 had lost their jobs and were
converted to non-workers, and as such were excluded from
the analyses. Finally, a total of 1986 workers (78.5%) were
included in the analyses (see Fig. 1). Since we hired an
Internet survey company, which required the participants to
answer all of the questionnaire, there were no missing values
in any of the variables or items. Characteristics of those who
were included in the analyses are shown in Table 1. Approxi-
mately 65% were men and the average age was 45.2 years
old. More than half graduated from university or graduate
school (54.3%) and most were working as regular workers
(83.3%), non-smokers (75.8%), and alcohol intake was a
custom (78.9%).

Association between work-related stressors
and QALY

Table 2 shows the cross-sectional association between each
work-related stressor and QALY. In the crude model, job
strain (b= — 0.013, p<0.01) and effort-reward imbalance
(b= —0.010, p<0.01) were negatively and significantly
associated with QALY, and coworker support (b=0.016,
p<0.01) was positively and significantly associated with
QALY. In the fully adjusted model, job strain (b= — 0.013,
p=<0.01) and effort-reward imbalance (b= — 0.011,
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Table 1 Demographic and work-related characteristics and job stress-
ors in an Internet sample from the general working population of
Japan (N=1986)

N (%) Mean (SD)
Sex
Men 1,286 (64.8 %)
Women 700 (35.2 %)
Age 45.2 (10.4)
Marital status
Currently married 1,130 (56.9 %)
Currently not married 856 (43.1 %)
Educational history
Junior high school 6 (0.3 %)
High school 494 (24.9 %)
College 406 (20.4 %)
University 946 (47.6 %)
Graduate school 134 (6.7 %)
Occupation
Managers 297 (15.0 %)
Professionals and Technicians 413 (20.8 %)
Clerks 721 (36.3 %)
Service workers 228 (11.5 %)
Production workers 273 (13.7 %)
Others4 54 (2.7 %)
Work contract
Regular workers 1,655 (83.3 %)
Non-regular workers 273 (13.8 %)
Business owners 25 (1.3 %)
Others 33 (1.7 %)
Smoking habits
No smoking 1,505 (75.8%)
Currently smoking 481 (24.2%)
Alcohol intake
No 420 (21.1%)
Yes 1,566 (78.9%)
QALY (HRQoL: Eq5d51) 0.91 (0.12)
BISQ? scores
Quantitative job overload 2.38 (0.74)
Job control 2.36 (0.66)
Job strain® 1.12 (0.59)
Supervisor support 2.20 (0.73)
Coworker support 2.34 (0.70)
Effort/Reward imbalance questionnaire
Effort score 7.63 (2.07)
Reward score 17.1 (2.76)
Effort/reward imbalance 1.06 (0.32)

“Brief job stress questionnaire

®Job strain was calculated by dividing quantitative job overload by
job control.

p<0.01) were negatively and significantly associated with
QALY, and coworker support (b=0.017, p<0.01) was pos-
itively and significantly associated with QALY. However,
supervisor support did not show a significant association
with QALY in both the crude (b=0.003, p=0.380) and
adjusted models (b=0.001, p=0.716). In the multiple linear
regression using the sampling weights, the results were very
similar (Supplementary table S1): job strain (b= — 0.017,
p=<0.01) and effort-reward imbalance (b= — 0.011,
p<0.01) were negatively and significantly associated with
QALY, and coworker support (b=0.017, p <0.01) was posi-
tively and significantly associated with QALY.

Discussion

To the best of our knowledge, the present study is the first
to investigate the association between work-related stressors
(job strain, effort-reward imbalance, and workplace support)
and QALY in a sample from the general working popula-
tion. This study showed significant associations of job strain,
effort/reward imbalance, and support from coworkers with
QALY among respondents, even after adjusting for demo-
graphics, lifestyle, and work-related variables. The results
were similar when the sample was weighted to match the
distribution of sex, age, and occupation to national statistics.
This study indicated that these work-related stressors were
associated with a decrement of QALY, i.e., value in health
status.

Job strain and effort/reward imbalance were significantly
and negatively associated with QALY in a general working
population. The observed association between job strain and
QALY was consistent with an earlier study (Sjoberg et al.
2020) that reported the association of job demands and job
control with QALY among home-care workers. The finding
was also consistent with previous studies where job strain
and effort/reward imbalance were associated with lower
HRQoL (Krause et al. 2010; Liu et al. 2015; Sarafis et al.
2016; La Torre et al. 2018). Thus, the findings suggest that
job strain and effort/reward imbalance are risk factors for
lowering QALY and HRQoL in a general working popu-
lation. Both high job strain and high effort/reward imbal-
ance are predictors of depression and anxiety (Harvey et al.
2017). Additionally, both are also known to be risk factors
of musculoskeletal pain that evoke physiological responses
(e.g., increased muscle tension) (Lang et al. 2012; Herr et al.
2015). Such conditions, induced by high job strain and high
effort-reward imbalance, impose impaired functioning of
the body and result in a lower QALY.

This study showed a significant association between cow-
orker support and QALY. It has been reported that social
support can buffer the effect of work overload on QALY
(Sjoberg et al. 2020). This is the first study to investigate
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Table 2 The association between work-related stressor and QALY measured by EQ-5D-5L in an Internet sample from the general working pop-

ulation of Japan. (N=1,986)*

Bivariate Crude Fully adjusted®

be SE p B¢ SE p B¢ SE P
Work-related stressor®
Job strain —0.013** 0.003 <0.001 -0.013*%*  0.003 <0.001 —0.013**  0.003 <0.001
Effort-reward imbalance —0.010** 0.003 <0.001 -0.010%*  0.003 <0.001 —0.011*%*  0.003 <0.001
Supervisor support —0.003 0.004 <0.380 —0.003 0.004 <0.380 —0.001 0.004 <0.716
Coworker support —0.016** 0.004 <0.001 -0.016*%*  0.004 <0.001 —0.017*%*  0.004 <0.001
Sex (ref: Man)
Woman —0.021** 0.006 <0.001 —0.001**  0.000 <0.004
Age —0.001%* <0.001 <0.001 —0.019* 0.007 <0.032
Education (ref: University)
Junior high school —0.005 0.007 0.437 —0.004 0.007 <0.581
High school —0.010 0.007 0.181 —0.001 0.007 <0.867
College —0.007 0.011 0.512 -0.014 0.011 <0.211
Graduate school —0.035 0.050 0.479 —0.053 0.049 <0.279
Occupation (ref: Managers)
Professionals and technicians —0.027** 0.009 0.003 -0.014 0.009 <0.131
Clerks — 0.023%* 0.008 0.005 —0.003 0.009 <0.751
Service workers —0.018 0.011 0.098 —0.010 0.011 <0.369
Production workers —0.023* 0.010 0.022 —0.002 0.011 <0.856
Others —0.001 0.018 0.970 -0.012 0.018 <0.495
Work contract (ref: Regular workers)
Non-regular workers —0.018* 0.008 0.021 —0.020 0.008 <0.014
Business owners —0.002 0.025 0.939 —-0.012 0.024 <0.623
Others —0.021 0.021 0.327 —0.026 0.021 <0.214
Smoking habits (ref: no smoking)
Currently smoking —0.004 0.006 0.564 —0.008 0.006 <0.219
Alcohol intake (ref: no)
Yes 0.005 0.007 0.452 —0.002 0.007 <0.801
R? —0.058** <0.01 —0.075%* <0.001
AR? —0.017#* <0.002

#p<0.05, #*p<0.01

*Multiple regression analysis was conducted, and the exposure variables were standardized to examine the association

b Adjusted by sex, age, educational status, occupations, work contract, smoking habits, and alcohol intake

¢ Standardized scores

4 An unstandardized coefficient for one SD increase in psychosocial factors at work is shown

the direct effects on QALY. This result was consistent with
a previous finding that low coworker support was associated
with HRQoL among workers with chronic pain (Yamada
et al. 2016). Low workplace support has a significant associ-
ation with the development of depression (Netterstrgm et al.
2008) and is a risk factor for back pain (Hoogendoorn et al.
2000). These negative impacts of low workplace support in
the health outcomes of workers can be considered as rea-
sons for decreased QALY. In this study, supervisor support
was not significantly associated with QALY, even though
the association was slightly positive. The reason could be
that there might be a difference in recognizing supervisor

@ Springer

and coworker support. In a systematic review, the impact
of coworker support on depression was reported as greater
than that of supervisor support (Netterstrgm et al. 2008). In
a team-based workplace where individuals work with one
another to complete projects, coworker support is thought
to have a greater impact and brings about a positive effect
by improving role perceptions, work attitudes, and individ-
ual effectiveness (Chiaburu and Harrison 2008). Coworker
support may be more important for QALY than supervisor
support. However, the differential impact of source-specific
social support on QALY should be further investigated in a
future study.
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The decrease of QALY associated with one SD change in
job strain, effort-reward imbalance, and co-worker support
were — 0.013, — 0.011, and — 0.017, respectively. The sum
of the estimated loss of QALY due to these work-related
stressors ( — 0.041) is larger than a previous estimate of
loss of QALY due to high workload (— 0.035) in a sample
of home-care workers (Sjoberg et al. 2020), and is close to
QALY losses due to chronic diseases such as hypertension
(— 0.03), stage 1 chronic kidney disease (— 0.04), asthma
(= 0.05), or neuropathic pain (— 0.07) (Van Wilder et al.
2019). If combined, these work-related stressors may impact
QALY at a similar or even greater extent than these chronic
diseases.

Guidelines from the cost-effectiveness analysis indicate
that an intervention costing 20,000-30,000 Ib per one QALY
gain is cost-effective (McCabe et al. 2008). Accordingly,
it is cost-effective if a workplace intervention improves 1
SD of job strain at a cost of 260-390 British pounds per
employee (=20,000-30,000x%0.013) or 1 SD of these three
work-related stressors at a cost of 820—1,230 1b per employee
(=20,000-30,000 % 0.041). This might be too simple an esti-
mation. Additionally, this is from a societal perspective and
not from an employer perspective. However, a workplace
intervention to improve work-related stressors (such as job
strain, effort-reward imbalance, and coworker support) may
be quite cost-effective.

Limitations

Our study has several limitations. First, the study employed
a cross-sectional design and as such the findings have a
possibility of reverse causality. To determine valid prospec-
tive associations between occupational stress factors and
HRQoL, a longitudinal or cohort study is needed. Second,
the present study uses the final-year data of a cohort study.
Every survey in this cohort study was conducted via a Japa-
nese Internet survey company and we were unable to calcu-
late the initial response rate at baseline or obtain the reasons
for dropouts in the second and the last survey, and thus, there
may be response bias. Third, all variables were measured by
a self-reported survey, and as such, there is a possibility that
the participants answered the questionnaire to be socially
desirable, which may cause reporting bias. Fourth, diagnosis
of chronic disease or psychiatric disorders at baseline was
not adjusted in this research. This may produce an overesti-
mation of the results. Fifth, participant recruitment was not
done thru random sampling. All participants were recruited
through the survey company, and thus, the results may not
adequately reflect the whole Japanese working population.

Conclusion

The current study found that job strain, effort/reward imbal-
ance, and lack of coworker support were significantly asso-
ciated with QALY in a sample of Japanese workers. These
work-related stressors may be important risk factors for
decreased QALY.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00420-021-01710-1.
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Abstract: The 12-item psychosocial safety climate scale (PSC-12) has been used extensively in
previous research, but its reliability and validity in a Japanese context are still unknown. We
examined the psychometrics of the Japanese version of the PSC-12 (PSC-12]). The PSC-12] and scales
on the relevant variables were administered to 2200 employees registered with an online survey
company. A follow-up survey with 1400 of the respondents was conducted two weeks later. Internal
consistency and test-retest reliability were examined via Cronbach’s alpha and Cohen’s weighted
kappa coefficients, respectively. Structural, convergent, and known-group validities were examined
using confirmatory factor analysis (CFA) and item response theory (IRT) analysis, correlation analysis,
and Kruskal-Wallis test, respectively. Cronbach’s alpha and Cohen’s weighted kappa coefficients
were 0.97 and 0.53, respectively. CFA based on the four-factor structure established in the previous
literature showed an acceptable model fit. IRT analysis showed that each item was an adequate
measure of the respondent’s latent trait. Correlations of the PSC-12J with the relevant variables and
distribution of scores by demographic characteristics were also observed in the theoretically expected
directions, supporting the construct validity of the PSC-12]. Our findings establish the PSC-12] as a
reliable and valid measure of the psychosocial safety climate construct in the Japanese context.

Keywords: job demands-resources (JD-R) model; primary prevention; psychometric properties;
psychosocial risks; work stress

1. Introduction

In Japan, nearly 60% of employees suffer from stress and other problems at work [1].
Applications for compensation for work-related injuries due to mental disorders have seen
more than a tenfold increase over the past two decades [2], and the further dissemination
of not only approaches to individuals, but also to organizations via improvements in
psychosocial work environment, is required as a measure for mental health among em-
ployees [3]. Psychosocial safety climate (PSC) is a dimension of organizational climate and
refers to shared employee perceptions regarding “policies, practices, and procedures for
the protection of psychological health and safety among employees” [4]. Previous studies
in Australia, where PSC was first proposed and developed, have shown that employee
perceptions of low PSC were associated with a variety of adverse mental and physical
health, as well as safety outcomes, such as psychological distress, emotional exhaustion,
circulatory diseases, and occupational injuries [5-7]. Given that PSC is an upstream predic-
tor of these outcomes, it is important to establish whether this construct is generalizable to
different cultural settings, and to assess it in a variety of national contexts.
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PSC is proposed as an organizational factor that stems primarily from management and
is an antecedent of task-level or workgroup-level hazards [8]. Therefore, PSC is a precursor to
factors covered in previous dominant job stress theories, such as the job demand-resources
(JD-R) model [9] and its foundations, i.e., the job demands-control (JD-C)/demand-control-
support (DCS) [10,11] and effort-reward imbalance (ERI) models [12].

PSC theory extends pathways inherent in the above-mentioned job stress theories,
because it is an antecedent to the job hazards specified in them. In the present study, we
use the PSC-extended JD-R model [4] to frame our expectations about how PSC relates
to its variables and our decisions in selecting variables for study. In this model, PSC
extends the health erosion path of the JD-R model, whereby low PSC increases job de-
mands (e.g., psychological demands and emotional demands), which in turn deteriorate
employee mental and physical health (i.e., the health impairment process). PSC extends
the motivational path of the JD-R model, whereby high PSC increases the available job
resources (e.g., job control, extrinsic reward, and workplace social support), which in turn
enhances work engagement (i.e., the motivational process). These extended theoretical
paths were supported by empirical studies [4,5,13].

In terms of PSC composition, there are four components: management commitment
(MC); management priority (MP); organizational communication (OC); and organizational
participation (OP). MC refers to whether senior management is supportive and committed
to stress prevention through involvement and commitment. MP refers to whether manage-
ment prioritizes the psychological health and safety of their employees over productivity
goals. OC refers to whether an organization listens to contributions from employees in rela-
tion to factors that affect psychological health. OP refers to whether there is a consultation
and active participation in health and safety matters from all levels of the organization.

Whilst the first measurement scale that was developed based on the definition of
PSC contained 26 items [14], with successive large-scale, population-based research, the
scale was systematically reduced to 12 items (three for each subscale). This “PSC-12" [8]
was shown to have an acceptable internal consistency (Cronbach’s alpha coefficients, PSC-
12: 0.94-0.97; MC: 0.88-0.91; MP: 0.90; OC: 0.76-0.77; and OP: 0.80), structural validity
(confirmatory factor analysis (CFA) demonstrated an acceptable model fit and supported
the four-factor model), and other aspects of construct validity (mainly convergent validity),
such as correlations with other relevant psychosocial work environments and health-related
outcomes [5-8]. Moreover, the PSC-12 was translated into some Asian (e.g., Malay and
Chinese) and European languages (e.g., Dutch, French, German, and Swedish), and their
reliability and validity, as well as epidemiological findings using the translated scales, were
reported [15-19]. On the other hand, in Japan, the concept of PSC is not well known, and
thus there are no epidemiological findings on the association of PSC with health among
Japanese employees. The concept of PSC, which focuses on “whether management and
employees are working together to maintain and promote mental health”, may have a high
affinity with Japanese workplaces that are promoting health and productivity management
(H&PM), a positive movement that is expected to spread in Japan in the future. Therefore,
translating the PSC-12 into Japanese and establishing its psychometrics will be beneficial
for research and the practice of occupational health in Japan.

The purpose of the present study was to examine the reliability (i.e., internal consis-
tency and test—retest reliability) and validity (i.e., structural, convergent, and known-group
validities) of the Japanese version of the PSC-12 (hereinafter called “PSC-12]”) in a gen-
eral working population in Japan. The present study was reported in accordance with
the Consensus-Based Standards for the Selection of Health Measurement Instruments
(COSMIN) Risk of Bias (RoB) checklist (Boxes 3, 4, 6, 7, and 9), which is used to improve
the quality of efforts to develop health-related, self-report measurement instruments [20].
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2. Materials and Methods
2.1. Participants

From October to November 2020, an online survey was conducted with registrants of
Rakuten Insight, Inc., a private Japanese online survey company. A total of 87,060 people
(42,784 men and 44,276 women) were randomly selected from approximately 1.19 million
possible registrants (570,000 men and 620,000 women). In the advertisement to the ran-
domly selected audience, participation was incentivized with online shopping points
valued at approximately a few US dollars. Responses were on a first-come-first-served ba-
sis, and, due to the project budget, the recruitment ceased when the number of respondents
reached our target N = 2200 (RoB Box 3-3). The 2200 participants answered (1) “I am cur-
rently working.” and (2) “I am employed by a company, organization, government office,
or self-employed person or private family to earn a salary or wage (including executives).”
in the preliminary eligibility screening in order to participate in the main (baseline) survey,
which included the PSC-12] and scales on relevant variables. In this baseline survey, the
sex ratio was 1:1 and there were an equal number of participants in each age group (20-29,
30-39, 4049, 50-59, and 60-69 years) due to the ‘stratified sample’ recruitment process.

To further examine the test-retest reliability of the PSC-12], a follow-up online survey
using the PSC-12] was conducted two weeks later, which is the recommended time interval
for test-retest reliability (RoB Boxes 6-2 and 7-2) [21]. As with the baseline survey, responses
to the follow-up survey were on a first-come-first-served basis and ceased when the number
of respondents reached N = 1400 (RoB Boxes 6-1, 6-3, 7-1, and 7-3). Because the online
survey required all questions to be answered, no participants had missing items.

2.2. Measures
2.2.1. PSC-12]

The Japanese translation of the PSC-12 was conducted in collaboration with an Aus-
tralian team who worked in PSC research (5.5.M. and M.ED.; S.5.M. is fluent in Japanese)
and a Japanese team of experts in job stress research (A.L, HE., and A.T.). The PSC-
12 comprises four subscales (MC, MP, OC, and OP) based on the reflective model, and
each subscale is measured with three items (e.g., MC: “In my workplace, senior manage-
ment acts quickly to correct problems/issues that affect employees’ psychological health”.
MP: “Psychological well-being of staff is a priority for this organization”. OC: “There is
good communication here about psychological safety issues which affect me”. OP: “Partici-
pation and consultation in psychological health and safety occurs with employees, unions,
and health and safety representatives in my workplace”.). Each item is measured on a
five-point Likert-type response option: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree
nor disagree; 4 = Agree; and 5 = Strongly agree. The total scores of the PSC-12 (range: 12-60)
and its subscales (range: 3-15) are calculated by summing item scores, with higher score
indicative of better status.

The translation process of the PSC-12 was based on the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) taskforce guidelines [22]. For the
forward translation (from English to Japanese), the Japanese team prepared a draft of the
translation and conducted cognitive interviews with occupational health professionals,
researchers, and laypersons, asking them to comment on its readability. In parallel, the
Japanese team asked the Australian team to make general comments on the draft. After
slight amendments to the draft based on comments from cognitive interviews and the
Australian team, the amended version was back-translated into English by an independent
translator who was blind to the original English version. The back-translated version was
reviewed again and harmonized by the Australian team, and the Japanese version was
finalized after further slight amendments based on their suggestions. The result was a
robust translation of the PSC-12, which in theory presents an accurate reflection of the PSC
construct and its four subscales in Japanese.
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2.2.2. Relevant Variables (RoB Boxes 9-1 and 9-2)

e Job demands

Based on a previous study on the development of the original PSC-12 [8], we selected
(1) psychological demands; (2) physical demands; and (3) emotional demands as the job
demands that should show negative relationships with PSC. Scales that measure these
constructs were selected from existing well-validated Japanese versions that demonstrated
reliable metrics in previous research [23-25].

Psychological demands were measured with the 22-item version of the Job Con-
tent Questionnaire (JCQ) [23,26]. The JCQ includes a five-item psychological demands
scale, measured on a four-point Likert-type scale ranging from 1 = Strongly disagree to
4 = Strongly agree. The total score (range: 12-48) was calculated according to the JCQ user’s
guide [26]. In this sample, Cronbach’s alpha coefficient was 0.65.

Physical demands were measured with the Brief Job Stress Questionnaire (BJSQ) [24].
The BJSQ includes a single-item physical demands scale, “My job requires a lot of phys-
ical work.”, measured on a four-point Likert-type scale ranging from 1 = Not at all to
4 = Very much so.

Emotional demands were measured with the New Brief Job Stress Questionnaire
(NBJSQ) [25]. The NBJSQ includes a three-item emotional demands scale, measured
on a four-point Likert-type scale ranging from 1 = Not at all to 4 = Definitely. The total
score (range: 3-12) was calculated by summing the scores for each item. In this sample,
Cronbach’s alpha coefficient was 0.91.

For these scales, higher scores indicate a more demanding or stressful situation.

e Job resources

For the same reason as mentioned above [8], we selected (1) decision authority; (2) skill
discretion; (3) extrinsic reward; (4) supervisor support; and (5) coworker support as job
resources which should show positive relationships with PSC. Again, we used existing
well-validated Japanese versions of scales that measure these constructs [23,27].

Decision authority, skill discretion, supervisor support, and coworker support were
measured with the JCQ [23,26] introduced above. The JCQ includes a three-item deci-
sion authority; a six-item skill discretion; a four-item supervisor support; and a four-
item coworker support scales, measured on a four-point Likert-type scale ranging from
1 = Strongly disagree to 4 = Strongly agree. The total scores (range: 12—48 for decision author-
ity and skill discretion; 4-16 for supervisor support and coworker support) were calculated
according to the JCQ user’s guide [26]. In this sample, Cronbach’s alpha coefficients were
0.72,0.67, 0.91, and 0.87 for decision authority, skill discretion, supervisor support, and
coworker support, respectively.

Extrinsic reward was measured with the short version of the Effort-Reward Imbalance
Questionnaire (Short ERIQ) [27,28]. The Short ERIQ includes a seven-item extrinsic reward
scale measured on a four-point Likert-type scale ranging from 1 = Strongly disagree to
4 = Strongly agree. Of the seven items, three items indicate an adverse condition, and the
other four do not; the scoring for the former adverse items is reversed such that the overall
scale measured ‘positive” extrinsic rewards. The total score (range: 7-28) was calculated by
summing the scores for each item. In this sample, Cronbach’s alpha coefficient was 0.68.

For these scales, higher scores indicate more resources at work.

e  Outcomes

For outcome measures which should show significant relationships with PSC, we focused
not only on negative measures, but also positive measures. For the negative measures, we
selected (1) psychological distress and (2) emotional exhaustion, whereas, for the positive
measures, we selected (3) self-rated health; (4) work engagement; and (5) job satisfaction [8].
Established Japanese versions of scales were used to measure these constructs [24,29-31].

Psychological distress was measured with the K6 scale [29,32]. The K6 scale comprises
six items measuring the levels of psychological distress on a five-point Likert-type scale
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ranging from 0 = None of the time to 4 = All of the time. The total score (range: 0-24) was
calculated by summing the scores for each item. In this sample, Cronbach’s alpha coefficient
was 0.94.

Emotional exhaustion was measured with the Burnout Assessment Tool (BAT) [30,33].
The BAT includes an eight-item emotional exhaustion scale, measured on a five-point Likert-
type scale ranging from 1 = Never to 5 = Always. The total score (range: 1-5) was calculated by
averaging the scores for each item. In this sample, Cronbach’s alpha coefficient was 0.94.

Self-rated health was measured with a single-item question “What is your current
state of health?”, on a five-point Likert-type scale ranging from 1 = Not good to 5 = Good.

Work engagement was measured with the nine-item version of the Utrecht Work
Engagement Scale (UWES-9) [31,34]. The UWES-9 comprises nine items measuring the
levels of work engagement on a seven-point Likert-type scale ranging from 0 = Never to
6 = Always (everyday). The total score (range: 0-6) was calculated by averaging the scores
for each item. In this sample, Cronbach’s alpha coefficient was 0.96.

Job satisfaction was measured with the BJSQ [24] introduced above. The BJSQ includes
a single-item job satisfaction scale “I am satisfied with my job.” measured on a four-point
Likert-type scale ranging from 1 = Dissatisfied to 4 = Satisfied.

For the negative measures (i.e., psychological distress and emotional exhaustion),
higher scores indicate higher levels of distress or exhaustion, whereas, for the positive
measures (i.e., self-rated health, work engagement, and job satisfaction), higher scores
indicate a better condition.

2.2.3. Demographic Characteristics

For demographic characteristics, we measured sex, age group, education, and occupa-
tion. Information regarding sex and age group (20-29, 30-39, 40-49, 50-59, and 60—69 years)
was obtained from the participant data that were registered to the online survey company.
Information on education and occupation was obtained from the online survey. Education
was classified into four groups: graduate school, college, junior college, and high school or
junior high school. Occupation was also classified into four groups: manager, non-manual,
manual, and others (RoB Box 9-5).

2.3. Statistical Analysis

Because the Kolmogorov—-Smirnov test did not show normality in the distribution of the
total scores of the PSC-12] and its subscales (p < 0.001), nonparametric tests were mainly used
to test the hypotheses. We first calculated the means, standard deviations (SDs), medians, and
quartile deviations (QDs) for the total scores of the PSC-12] and its subscales.

Then, to examine the internal consistency and test-retest reliability, Cronbach’s alpha
coefficient (RoB Box 4-2) and Cohen’s weighted kappa coefficient with linear weight (RoB
Boxes 6-5 to 6-7) were calculated, respectively. As parametric statistics for test-retest
reliability, intraclass correlation coefficient (ICC [1,1]) (RoB Box 6-4) and standard error of
measurement (SEM) (RoB Box 7-4) were also calculated. For the calculation of the Cohen’s
weighted kappa coefficient, ICC, and SEM, we used data from 1400 participants who
responded to the follow-up survey.

Furthermore, to examine the structural validity, CFA was conducted, which allowed us to
assess the goodness of fit for the structure of PSC established in other literature (i.e., four-factor
structure of MC, MP, OC, and OP) (RoB Box 3-1). Model fit was assessed using a combination
of fit indices including the goodness of fit index (GFI), the adjusted goodness of fit index
(AGEFI), the comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root mean
square error of approximation (RMSEA). The acceptability of model fit was judged by the
following criteria: GFI, AGFI, CFI, and TLI > 0.90 and RMSEA < 0.08 [35]. Then, an item
response theory (IRT) analysis with the generalized partial credit model [36] (RoB Box 3-2)
was conducted for each subscale to estimate discrimination (2) and difficulty (b/threshold) for
each item. If the discrimination was a > 0.50 and the difficulty was 15| < 4.00, the item was
judged to be an adequate measure of the respondent’s latent trait [37,38].
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Furthermore, as a hypothesis test for convergent validity, Spearman’s rank correlation
coefficients were calculated between scores on the PSC-12] and its subscales and relevant
variables introduced earlier (RoB Box 9-3). Following Cohen [39], we describe effects as
small (0.10), medium (0.30), and large (0.50). Based on findings from a previous study [8], it
was hypothesized that the PSC-12] (and its subscales) would show small-to-medium nega-
tive correlations with psychological demands and emotional demands (—0.30 < p < —0.10).
It was also hypothesized that the PSC-12] would show a negative correlation with physical
demands, but that it would be quite small (—0.10 < p < 0) since PSC focuses mainly on
psychosocial safety rather than physical safety. For job resources, it was hypothesized that
the PSC-12] would show small-to-medium positive correlations regarding decision author-
ity, skill discretion, and coworker support (0.10 < p < 0.30), which are individual-level or
interpersonal-level resources; and medium-to-large positive correlations with extrinsic
reward and supervisor support (o > 0.30), which are more closely related to manage-
ment behavior. For outcome measures, it was hypothesized that the PSC-12] would show
small-to-medium negative correlations with poor psychological-health-related measures
(psychological distress and emotional exhaustion) (—0.30 < p < —0.10) and a positive corre-
lation with self-rated health (0.10 < p < 0.30); and medium-to-large positive correlations
with work motivation (work engagement and job satisfaction) (o > 0.30) [8].

Lastly, the Kruskal-Wallis test was conducted as another hypothesis test for known-
group validity to compare the mean ranks of the PSC-12J and its subscales on each demo-
graphic characteristic (RoB Box 9-6). Japanese companies have a male-oriented corporate
culture [40], and people with higher education levels are more likely to have a job with a
better (or more resourceful) work environment [41]. Since people in managerial positions
are directly involved in the construction of the PSC, we hypothesized that the mean ranks
of the PSC-12] would be higher among men, those with a higher education, and managers.

The level of significance was 0.05 (two-tailed). All the analyses were conducted using
the IBM SPSS Statistics Version 27.0, Amos Version 27.0, and Stata 14.2.

3. Results

Table 1 shows the detailed characteristics of the participants at the baseline and follow-
up surveys. As noted earlier, the sex ratio and the number of participants in each age group
were equal. For education and occupation, college graduates and non-manual employees
had the highest proportions. There were no differences in the distribution of demographic
characteristics between the baseline and follow-up surveys (RoB Box 9-5).

Table 2 shows means, SDs, medians, QDs, Cronbach’s alpha coefficients, Cohen'’s
weighted kappa coefficients, ICCs, and SEM for the PSC-12] and its subscales (RoB boxes
4-1, 4-2, 6-4, 6-6, and 7-4). Cronbach’s alpha coefficients were high for all subscales,
suggesting good internal consistency. Furthermore, Cohen’s weighted kappa coefficients
and ICCs showed a moderate test—retest reliability.

Table 1. Demographic characteristics of employees who participated in the present study.

. . Baseline Follow-Up !
Demographic Characteristics
n (%) 1 (%)
Sex
Men 1100 (50.0) 700 (50.0)
Women 1100 (50.0) 700 (50.0)
Age
20-29 years old 440 (20.0) 281 (20.1)
30-39 years old 440 (20.0) 281 (20.1)
40-49 years old 440 (20.0) 279 (19.9)
50-59 years old 440 (20.0) 281 (20.1)
60-69 years old 440 (20.0) 278 (19.9)
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Table 1. Cont.

. L. Baseline Follow-Up !
Demographic Characteristics
n (%) n (%)
Education
Graduate school 126 (5.73) 87 (6.21)
College 1054 (47.9) 655 (46.8)
Junior college 491 (22.3) 299 (21.4)
High school/Junior high school 529 (24.0) 359 (25.6)
Occupation
Manager 249 (11.3) 158 (11.3)
Non-manual 1508 (68.5) 959 (68.5)
Manual 294 (13.4) 188 (13.4)
Others 149 (6.77) 95 (6.79)

! Follow-up sample was used only to examine the test-retest reliability.

Table 2. Means, standard deviations (SDs), medians, quartile deviations (QDs), Cronbach’s a coefficients, Cohen’s weighted
k coefficients, intraclass correlation coefficients (ICCs), and standard error of measurement (SEM) for the PSC-12] and its
subscales (N = 2200 for mean, SD, median, QD, and Cronbach’s « coefficient; N = 1400 for Cohen’s weighted « coefficient,

ICC, and SEM).

(ScorseC aIl{I:nge) Mean  SD  Median QD  Cronbach’s « Cohe(n;’;o/vov Ziﬁll“ed" (95*5/351)1 (95§/.15 12?/11)1
PSC(1122—]6((§;) w0 348 114360 75 0.97 (0.5(())'5’3.56) (0.6(;f(?.72) (6.0?’;?(}.59)
PSC-12] subscales

Mnﬁg 71 37 90 25 09 P PO R
M%_gl%l);ent 87731790 25 0.94 (0.4%'%3.52) (O.6?fé67) (1.8%5?.96)
gﬁﬁ%é%ﬁﬂ 877 301 90 2.0 0.91 (0.4%%352) (0.6%_63 68) (1.619.—716.84)

1 CI = confidence interval.

Table 3 shows the results of the CFA and IRT analysis assuming the four-factor
structure of MC, MP, OC, and OP. For CFA, standardized factor loadings were greater than
0.85 and all significant for each factor. Furthermore, covariances among factors were greater
than 0.80 and all significant. Fit indices showed that the originally hypothesized four-factor
structure yielded an acceptable model fit (GFI = 0.97; AGFI = 0.94; CFI = 0.99; TLI = 0.98;
and RMSEA = 0.06) (RoB Box 3-1). For IRT analysis, all items met the criteria of a > 0.50 for
discrimination and b1 < 4.00 for difficulty, indicating that each item adequately measured
the respondent’s latent trait. The standard errors of the theta (SE()) for each subscale were
all 0.020 (RoB Box 4-4).
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Table 3. Confirmatory factor analysis (standardized factor loading of items in the four-factor structure and covariance
among factors) and item response theory analysis (discrimination and difficulty of items and standard error of the theta
(SE(6)) in each subscale) of the PSC-12] (N = 2200).

Confirmatory -
Factor Analysis (CFA) ! Item Response Theory (IRT) Analysis
FSt::ndirdlng Difficulty (b/Threshold) SE()
actor Loading Discrimination
(a) by by bs by
MC MP OC OP 2vs.1) (Bvs.2) (@vs.3) (5vs.4)
Management commitment (MC) 0.020
Q1. MC1 _ _
(Act quickly) 0.90 431 1.17 0.44 0.49 1.55
Q2. MC2 B B
(Act decisively) 0.93 7.62 1.10 0.40 0.52 1.55
Q3. MC3 090 3.80 ~109 038 064 163
(Show support)
Management priority (MP) 0.020
Q4. MP1 0.88 313 ~105  -039 063 165
(Priority)
Q5. MP2 0.93 6.17 —1.07 —0.38 0.43 1.34
(Importance)
Q6. MP3 _ _
(As important as productivity) 0.94 8.98 1.00 0.37 0.49 1.35
Organizational communication (OC) 0.020
Q. OCl. . 0.86 2.96 —-1.27 —0.61 0.44 1.66
(Good communication)
Q8. 0C2
(Information available) 0.88 415 —1.04 —0.39 0.63 1.59
Q9. 0C3
(Contribution being listened to) 0-90 351 —1.20 —0.54 0-55 1.67
Organizational participation (OP) 0.020
Q10. OP1
(Actual participation) 0.86 3.12 —1.01 —0.41 0.68 1.61
Q11.0P2 B B
(Participation being encouraged) 091 491 112 045 0-52 157
Q12. OP3 _ _
(Prevention involves all levels) 088 3.27 0.97 0.35 0.76 172
Covariance
Management priority (MP) 0.95

Organizational communication (OC) 0.80 0.87
Organizational participation (OP) 0.81 0.89 0.85

! For the CFA, all standardized factor loadings with numbers listed and covariances were significant at the p < 0.01 level. A blank indicates
that there was no path from a factor to an item (i.e., zero factor loading), as hypothetically defined in the model. ? For the IRT analysis,
generalized partial credit model was used.

Table 4 shows Spearman’s rank correlation coefficients of the PSC-12] (and its sub-
scales) with other variables of interest. For job demands, psychological demands and
emotional demands showed small-to-medium negative correlations with the PSC-12].
Physical demands also showed a negative correlation with the PSC-12] whilst it was
relatively small. For job resources, decision authority and skill discretion showed small-to-
medium positive correlations; extrinsic reward, supervisor support, and coworker support
showed medium-to-large positive correlations with the PSC-12]. For negative outcome mea-
sures, psychological distress and emotional exhaustion showed small-to-medium negative
correlations with the PSC-12]. For positive outcome measures, self-rated health showed
small-to-medium positive correlations; work engagement and job satisfaction showed
medium-to-large positive correlations with the PSC-12]. Similar tendencies were observed
for the subscales (RoB Box 9-3).
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Table 4. Spearman’s rank correlation coefficients of the PSC-12] and its subscales with other relevant variables (N = 2200) 1.

PSC-12] Subscales

PSC-12] (Total)

MC MP ocC or
PSC-12] subscales
Management commitment (MC) 0.91
Management priority (MP) 0.92 0.85
Organizational communication (OC) 0.90 0.76 0.77
Organizational participation (OP) 0.90 0.76 0.78 0.80
Relevant variables (job demands and resources)

Psychological demands —0.14 —0.12 —0.16 —0.13 —0.13
Physical demands —0.09 —0.07 —0.10 —0.07 —0.08
Emotional demands —0.21 —0.20 —0.20 —0.20 —0.19

Decision authority 0.25 0.23 0.25 0.25 0.23

Skill discretion 0.27 0.23 0.24 0.25 0.27

Extrinsic reward 0.47 0.41 0.43 0.47 0.42

Supervisor support 0.58 0.50 0.52 0.61 0.51

Coworker support 0.45 0.40 0.41 0.46 0.40

Relevant variables (outcomes)

Psychological distress —0.25 —0.22 —0.25 —0.24 —0.20
Emotional exhaustion —0.24 —0.21 —0.24 —0.22 —0.21

Self-rated health 0.21 0.19 0.19 0.22 0.18

Work engagement 0.38 0.34 0.35 0.38 0.34

Job satisfaction 0.38 0.34 0.35 0.39 0.33

1 All coefficients are significant at the p < 0.01 level.

Table 5 shows the comparison of the mean ranks of the PSC-12] and its subscales
by demographic characteristics. The results of the Kruskal-Wallis test showed that there
were significant group differences in the mean ranks of the PSC-12] for sex, education, and
occupation. More specifically, men, those with higher education (i.e., college graduate or
higher), and managers had higher mean ranks compared to the counterparts. On the other
hand, a significant group difference in the mean ranks of the PSC-12] was not observed for
age. With two exceptions (i.e., a significant group difference in the mean ranks of the MC
and OC for age), similar tendencies were observed for subscales (RoB Box 9-6).

Table 5. Comparison of the mean ranks of the PSC-12] and its subscales by demographic characteristics (Kruskal-Wallis
test) (N = 2200).

PSC-12] Subscales !

PSC-12] (Total)

MC MP ocC or
Mean Mean Mean Mean Mean
Rank P Value Rank P Value Rank P Value Rank P Value Rank P Value
Sex 0.005 0.034 0.028 0.028 <0.001
Men
(1 = 1100) 1138.15 1128.93 1129.91 1129.99 1151.24
Women 1062.85 1072.07 1071.09 1071.01 1049.76
(n = 1100)
Age 0.062 0.046 0.054 0.024 0.141
20-29yearsold 44, 4, 1131.88 1125.45 1155.62 1135.65

(n = 440)
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Table 5. Cont.

PSC-12] (Total)

PSC-12] Subscales !

MC MP ocC oP
Mean Mean Mean Mean Mean
Rank P Value Rank P Value Rank P Value Rank P Value Rank P Value
30-39yearsold s g 1077.77 1062.04 1114.42 1086.29
(n = 440)
d049yearsold 3 o) 1037.57 1049.41 1021.88 1040.34
(n = 440)
50-59 years old 1100.43 1098.19 1105.05 1087.43 1107.50
(n = 440)
60-69 years old 1149.96 1157.09 1160.55 1123.15 1132.72
(n = 440)
Education <0.001 <0.001 <0.001 <0.001 <0.001
Graduate school 1142.73 1154.60 1133.73 1129.81 1172.40
(n =126)
College
o 117423 1153.43 1164.36 1174.79 1168.28
Junior college ;137 o9 1051.75 1057.24 1034.70 1017.29
(n =491)
High school/
Junior high school ~ 1005.92 1027.39 1005.50 1006.58 1025.56
(n = 529)
Occupation <0.001 <0.001 <0.001 <0.001 <0.001
Manager 1343.94 1346.22 1351.31 1288.39 1314.60
(n =249)
Non-manual ;40 5¢ 1080.60 1087.17 1091.65 1089.72
(n = 1508)
Manual 1018.21 1021.67 1006.18 1042.48 1031.85
(n =294)
Others 997 16 1046.85 1002.35 990.60 987.33
(n =149)

! MC = management commitment; MP = management priority; OC = organizational communication; OP = organizational participation.

In summary, the PSC-12] showed excellent psychometric qualities, suggesting that
the Japanese translation is an accurate and reliable reflection of the PSC construct in a
Japanese context.

4. Discussion

In the present study, the English version of the PSC-12 was translated into Japanese, and
the reliability and validity of the PSC-12] were examined in a general working population
in Japan. The PSC-12] and its subscales showed a high internal consistency and moderate
test-retest reliability. The factor structure, correlations with other relevant psychosocial work
environments and health-related outcomes, and the distribution of scores by demographic
characteristics were also observed to be in the theoretically expected directions.

Specifically, the PSC-12] and its subscales had Cronbach’s alpha coefficients of >0.90,
indicating a high internal consistency. These coefficients are similar to or higher than those
reported in the previous study in Australia [8]; therefore, the new PSC-12] seems to have
a level of reliability that is comparable to the original English version. Furthermore, it
showed a moderate test—retest reliability (Cohen’s weighted kappa = 0.53 and ICC = 0.69),
which was similar to the result of a previous study reported in Australia with a 12-month
interval [42]. There is ongoing discussion in the literature about how stable climate factors
should be expected to act over time, with some experts suggesting that a fluctuation can
be expected, whilst others claim that climate endures in an organization (especially when
disenfranchised employees or toxic workplace behaviors persist). In the online survey
conducted in the present study, PSC was asked first in both the baseline and follow-up
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surveys. In addition, considering that the interval between the surveys was only two weeks,
the moderate test-retest reliability observed in the present study is unlikely to be due to a
lack of attention when answering the PSC-12], but rather due to a certain factor causing
PSC to fluctuate between the surveys. For example, some of the managers who participated
in the present study may have been inspired by the PSC-12] items and started working
on improving their PSC immediately after the baseline survey. Another possibility is that
some participants may have become more aware of psychosocial risks and hazards due to
answering questions about PSC in the baseline survey, and their response patterns to the
PSC-12] may have changed in the follow-up survey. There is also a dearth of research on
PSC over very short time intervals, so the potential for PSC to fluctuate over the course of
two weeks is still unknown. Together, all of these factors may have affected the test-retest
reliability. Therefore, whilst our findings suggest that the PSC-12] has a certain level of
reproducibility, the temporal stability of PSC needs further detailed discussions, including
international comparisons.

The results of CFA based on the originally assumed four-factor structure showed an
acceptable model fit. The fit indices are similar to or better than those reported in the
previous study in Australia [8], indicating that the PSC-12] has a similar factor structure
to the original English version and they are comparable to each other. Furthermore,
the IRT analysis showed that all items had a sufficient discrimination and appropriate
difficulty, suggesting that the items comprising the subscales of the PSC-12] are sensitive in
identifying PSC and are suitable for measuring PSC in Japanese workplaces.

The results of the correlations of the PSC-12] and its subscales with the relevant
psychosocial work environment and health-related outcomes were generally in line with
the hypotheses and consistent with the previous study in Australia [8]. The only exception
was that in our study, the correlation coefficient of the PSC-12] with coworker support
was much greater than in the previous study in Australia (0.45 and 0.17, respectively).
Compared to Western countries, Japanese workplaces are characterized by not only a
more collectivistic approach among coworkers, but also a hierarchy oriented between
senpai and kohai (which refers to the social dynamics of a senior—junior relationship) [43];
therefore, policies that are established and implemented to protect psychological health
and safety among employees may be more likely to have an impact on the relationships
among coworkers in Japanese workplaces compared to Australian (or similar Western)
workplaces. Further cross-cultural research on the association of PSC with various kinds of
relevant variables is needed.

The results of the Kruskal-Wallis test showed that there were significant group differ-
ences in the mean ranks of the PSC-12] for sex, education, and occupation. Particularly,
men, those with higher education, and managers had higher mean ranks compared to
their counterparts. Although known-group validity was not examined or reported in the
previous study in Australia [8], our findings are reasonable since Japanese workplaces have
a male-oriented culture (i.e., the participation of women in the important decision-making
process has yet to be promoted) [40]; people with higher education are reported to be
more likely to have a job in a more resourceful work environment [41]; and people in
managerial positions are directly involved in the construction of the PSC. People with such
demographic characteristics may have been more likely to more highly rate the PSC of
their own workplace. Our findings suggest that the Japanese version of the PSC-12 has a
certain level of known-group validity.

Possible limitations of the present study should be considered. First, the present study
was conducted among registrants of one particular private online survey company. Our
study sample may be more likely to be healthy individuals who are satisfied with their
circumstances (i.e., less likely to be overworked, bullied, depressed, or dissatisfied with
their jobs). On the other hand, it is also possible that our study sample included individuals
who were in need and participated in the survey to obtain incentives. Therefore, the
mean scores of the PSC-12] and its subscales shown in Table 2 are only preliminary and
generalizability should be made with caution. Further research using recruitment strategies
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that account for non-Internet users should be conducted to calculate mean scores that are
more generalizable to Japan as a whole. Second, in the present study, the PSC-12] showed
a high internal consistency, but the Cronbach’s alpha coefficient was over 0.90, indicating
that there may be a redundancy in the scale items. Third, some of the relevant variables
used to examine convergent validity (e.g., physical demands) were measured with single-
item scales. Because single-item scales have a low content validity and sensitivity, and
internal consistency cannot be calculated, and it is possible that the true association with
the PSC-12] was masked. In the future, it is necessary to confirm whether the association
found in the present study can be replicated using a multi-item scale with a confirmed
reliability and validity. Lastly, some important properties of the scale, such as cross-cultural
validity (RoB Box 5), criterion validity (RoB Box 8), and responsiveness (RoB Box 10), were
not examined in the present study, and such properties should be examined in the future.

Nevertheless, we cannot understate the notable strengths of the present study. First,
we base our analysis on a very large sample of the general community (stratified to account
for sex and age brackets), and used matched data for the same people over time. Next,
the reliability and validity results were based on extensive testing via different metrics;
therefore, we could be confident the PSC-12] tapped into the same fundamental construct
that was measured in Western countries. Lastly, the thorough back-translation process and
the IRT analysis were a commitment that very few research measures engaged in when
translating a scale into a different language, a first for PSC-12 translation, and we can be
confident that the PSC-12] is a robust reflection of the psychosocial safety climate in a
Japanese context, accounting for the subtleties in language and culture.

Future research could explore the psychometrics of the PSC-12] short form; since
the internal consistency of the PSC-12] was so high, this implies some redundancy. For
example, a single-item measure of each of the four domains (i.e., a PSC-4]) could present a
reliable way of measuring PSC whilst balancing the practicalities of reducing participant
burden [42,44]. Given that the PSC construct refers to a shared perception, the reliability
and validity of the measure could be explored further using multilevel modelling and CFA.
Grouping data by organization was not possible in the current population study across
numerous organizations.

5. Conclusions

Our findings provided evidence that the PSC-12] is reliable, valid, and a comparable
measure to the established English version. Although more detailed validity needs to
be examined in the future, we hope that the PSC-12] will be a useful instrument for
assessing PSC in Japanese workplaces, and by extension can further lead the charge for
primary prevention and intervention research [45] for improved psychological health
among Japanese employees.
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Organizational Justice and Cognitive Failures in
Japanese Employees

A Cross-Sectional Study

Akiomi Inoue, PhD, Hisashi Eguchi, MD, Yuko Kachi, PhD, and Akizumi Tsutsumi, MD

Objective: We examined the association of organizational justice (ie,
procedural justice and interactional justice) with cognitive failures, and
the mediation effect of psychological distress on this association in Japanese
employees. Methods: A total of 189 men and 35 women from two sites of a
manufacturing company in Japan were surveyed using a self-administered
web-based questionnaire. A multiple mediation analysis was conducted.
Results: A significant negative total effect of procedural justice on
cognitive failures was observed (¢ =—0.180 [95% confidence interval:
—0.315 to —0.044]). Furthermore, the mediation effect of psychological
distress was significant (c—¢' = —0.213 [95% confidence interval: —0.323
to —0.115]). Similar patterns were observed for interactional justice.
Conclusions: Employees may be more likely to experience cognitive
failures in daily activities in work settings where organizational justice
is lower, which seems to be explained by psychological distress.

Keywords: caseness, distractibility, fairness, false triggering, forgetfulness,
indirect effect

W ith the aging of the workforce, increasingly more occupa-
tional health research is focusing on cognitive function
among employees.' In particular, cognitive decline (or cognitive
impairment) has adverse impacts on both companies and employ-
ees, such as lower productivity and occupational injury.>~* At the
same time, it has also been reported that cognitive decline is
reversible if it is in an early stage’; therefore occupational health
research has examined the association of psychosocial working
conditions with cognitive function to explore a possible contribution
of a better work organization for the prevention of cognitive
decline.! According to systematic reviews on the prospective asso-
ciation of psychosocial working conditions with cognitive
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function,” low job control®® and long working hours'® were
associated with lower levels of cognitive function, while mental
work demands (including intellectual demands and cognitive stim-
ulation at work),''~!> active job (ie, the combination of high job
demands and high job control),”'® and work complexity'”'® had
protective effects on cognitive decline.

In addition, organizational justice has also been considered as
a psychosocial working condition that has an impact on cognitive
function among employees.® Particularly in occupational health
research, procedural justice (ie, the fairness of formal decision-
making grocedures, such as dispute resolution and resource alloca-
tion)'>? and interactional justice (ie, the extent to which super-
visors treat their subordinates with respect and dignity and provide a
rationale for their decisions)?! have been viewed as primary char-
acteristics of organizational justice within a workplace.?* To date,
one prospective study has examined the association of organiza-
tional justice (mainly interactional justice) with cognitive function
and revealed that low organizational justice had an impact on
cognitive decline.”

All of the previous studies on the association of psychosocial
working conditions with cognitive function introduced above mea-
sured cognitive function using neuropsychological testing; however,
in the field of occupational health practice, where caseness as well as
illness is important,* it is necessary to focus not only on cognitive
decline but also on the behavioral problems that arise from such
decline in the “real world.” We therefore focused on cognitive
failures, which can be defined as cognitive-based errors resulting
from problems with memory, attention, or action, occurring in a
simple task that a person should normally perform without mistakes. >
To date, two studies have examined the association of psychosocial
work conditions (eg, task-related stressors, job control, role clarity,
and insecurity at work) with cognitive failures.**?’ However, these
studies were conducted with nurses in the context of patient safety,
limiting the generalizability of the results, and did not examine the
association of organizational justice with cognitive failures.

Furthermore, there is a growing interest in the pathways
linking psychosocial working conditions and cognitive function.?®
Specifically, Elovainio et al*® argued that a potential pathway
linking organizational justice and cognitive function may include
psychological distress. In fact, previous studies reported that low
organizational justice was prospectively associated with poor men-
tal health including psychological distress®*~>° and that psycholog-
ical distress affected multiple memory systems and learning
strategies as well as the encoding/retrieval of words.***” To our
knowledge, however, the mediation effect of psychological distress
on the association of organizational justice with cognitive function
or cognitive failures has not been previously examined.

The purpose of the present study was twofold. The first aim
was to examine the association of organizational justice (ie, proce-
dural justice and interactional justice) with cognitive failures. The
second aim was to examine the mediation effect of psychological
distress on this association. We hypothesized that organizational
justice would be negatively associated with cognitive failures,
mediated (or explained) by psychological distress.
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METHODS Covariates

. Covariates included demographic characteristics (ie, age,

Participants gender, education, medical history of stroke, and occupational

A cross-sectional study with employees from two sites (ie,
headquarters and one branch) of a manufacturing company located
in the east coast region of Japan was conducted from July to
August 2018. All variables used in the present study were measured
using a self-administered web-based questionnaire. All employees
except for non-executive directors, disabled employees who cannot
use a computer, and absentees (N =353) were invited to participate
in the present study. A total of 224 employees completed the web-
based questionnaire (response rate, 63%). Because the web-based
questionnaire required participants to answer all the questions, no
participants had missing items. The study purposes and procedures
were explained to the employees, and online informed consent was
obtained from them prior to study initiation. Kitasato University
Medical Ethics Organization reviewed and approved the aims and
procedures of the present study (No. B18-047).

Measures

Exposure: Organizational Justice

Organizational justice was measured using the Japanese
version of the Organizational Justice Questionnaire (0JQ),3840
which comprises a seven-item procedural justice scale and a six-
item interactional justice scale, both measured on a five-point
Likert-type scale ranging from 1=Strongly disagree to 5=
Strongly agree. The total score for each OJQ subscale is calculated
by averaging the item scores (score range, 1 to 5). In this sample,
Cronbach’s alpha coefficients were 0.88 for the procedural justice
scale and 0.94 for the interactional justice scale.

Mediator: Psychological Distress

Psychological distress was measured using the Japanese
version of the K6 scale.*'*? The K6 scale comprises six items
measuring the level of psychological distress on a five-point Likert-
type scale ranging from 0 = None of the time to 4 = All of the time.
The total score is calculated by summing item scores (score range, 0
to 24). In this sample, Cronbach’s alpha coefficient was 0.89.

Outcome: Cognitive Failures

Cognitive failures were measured using the Japanese version
of the Cognitive Failures Questionnaire (CFQ).*** The CFQ was
developed by Broadbent et al** and comprises 25 items measuring
cognitive slips and failures in daily activities during the past
6 months on a five-point Likert-type scale ranging from 0 = Never
1 to 4 = Very often. The total score is calculated by summing item
scores (score range, 0 to 100). Because Broadbent et al® argued
that a single factor adequately captured the structure of the CFQ,
we mainly used the total score of 25 items. However, a recent study
by Rast et al® indicated that the CFQ items loaded on three
different factors: forgetfulness (ie, a tendency to let go from one’s
mind something known or planned, such as names, intentions,
appointments, and words), distractibility (ie, being absentminded
or easily disturbed in one’s focused attention mainly in social
situations or interactions with other people), and false triggering
(ie, interrupted processing of sequences of cognitive and motor
actions). Therefore, we also calculated the scores for these three
dimensions (score range for each dimension, 0 to 32) and used them
in the sub-analysis. It should be noted that the sum of scores for
these three dimensions does not equal the total score of the CFQ, as
some items belong to more than one dimension or do not belong to
any dimension. In this sample, Cronbach’s alpha coefficient for the
total CFQ was 0.94, and that for the three dimensions ranged from
0.84 to 0.86.

position) and lifestyle factors (ie, drinking and smoking habits).
Age was used as a continuous variable. Education was classified
into four groups: graduate school, college, junior college, and high
school or junior high school. Medical history of stroke was dichot-
omized into yes and no. Occupational position was classified into
four groups: managerial employee, non-manual employee, manual
employee, and other. Drinking habit was classified into three
groups: rarely, sometimes, and daily. Smoking habit was also
classified into three groups: never smoker, ex-smoker, and current
smoker.

Statistical Analysis

Using the PROCESS macro (http://www.athayes.com/pub-
lic/processv33.zip)*® for SPSS (IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp.), we conducted a multiple
mediation analysis*’ with the bootstrap method*® to estimate the
total and direct effects of organizational justice on cognitive failures
as well as the mediation (or indirect) effect of psychological
distress. Procedural justice and interactional justice were analyzed
separately. In the analysis, procedural justice or interactional justice
(ie, OJQ subscale score) was included as an exposure (or indepen-
dent) variable; psychological distress (ie, K6 scale score) was
included as a mediator variable; and cognitive failures (ie, CFQ
score) were included as an outcome (or dependent) variable. After
standardizing these variables, we calculated (i) the ¢ coefficient
(indicating the total effect of each justice dimension on cognitive
failures), (ii) the ¢’ coefficient (indicating the direct effect of each
justice dimension on cognitive failures), and (iii) the difference
between ¢ and ¢ (ie, c—c’) (indicating the mediation effect of
psychological distress), as well as their 95% confidence intervals
(CIs), based on 5000 bootstrap samples. If the 95% CI of c—¢’ did
not include zero, it was determined that psychological distress
significantly mediated the effect of each justice dimension on
cognitive failures. On that basis, if the 95% CI of ¢’ included zero,
it was determined that the effect of psychological distress was that
of full mediation. Conversely, if the 95% CI of ¢’ did not include
zero, the effect of psychological distress was that of partial media-
tion. In the series of analysis, we first calculated the crude coef-
ficients (ie, without any adjustment) (Model 1) and subsequently
adjusted for demographic characteristics and lifestyle factors
(Model 2). In addition, a similar analysis was conducted using
each dimension of cognitive failures (ie, forgetfulness, distractibil-
ity, and false triggering) as an outcome variable. The level of
significance was 0.05 (two-tailed).

RESULTS

Detailed characteristics of the 224 study participants and
Pearson’s correlation coefficients for age and scale scores are shown
in Tables 1 and 2, respectively.

Table 3 shows the results of the main analysis. In the crude
model (Model 1), procedural justice had a significant negative total
effect on cognitive failures (c=-0.164 [95% CI: —0.295 to
—0.034]). When we included psychological distress in the model
as a mediator variable, the mediation effect of psychological distress
was significant (¢c—c¢’ = —0.199 [95% CI: —0.307 to —0.107]), and
the direct effect of procedural justice on cognitive failures was not
significant (¢’ =0.034 [95% CI. —0.082 to 0.150]). Therefore,
psychological distress fully mediated the effect of procedural justice
on cognitive failures. These patterns were unchanged after adjusting
for demographic characteristics and lifestyle factors (Model 2).
Furthermore, for interactional justice, patterns similar to those of
procedural justice were observed.
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TABLE 1. Characteristics of Employees Who Participated in
the Study

Demographic Characteristics Mean (SD) n (%)
Age 42.9 (9.51)
Gender
Men 189 (84.4)
‘Women 35 (15.6)
Education
Graduate school 30 (13.4)
College 99 (44.2)
Junior college 22 (9.8)
High school or junior high school 73 (32.6)
Medical history of stroke
Yes 3(1.3)
No 221 (98.7)
Occupational position
Managerial employee 42 (18.8)
Non-manual employee 148 (66.1)
Manual employee 12 (5.4)
Other 22 (9.8)
Drinking habit
Rarely 64 (28.6)
Sometimes 94 (42.0)
Daily 66 (29.5)
Smoking habit
Never smoker 119 (53.1)
Ex-smoker 30 (13.4)
Current smoker 75 (33.5)
Scale scores” Mean (SD)  Cronbach’s «
Procedural justice (OJQ) (1-5) 3.21 (0.70) 0.88
Interactional justice (0JQ) (1-5) 3.62 (0.87) 0.94
Psychological distress (K6) (0-24) 6.64 (5.11) 0.89
Cognitive failures (total) (CFQ) (0-100)  30.8 (14.4) 0.94
Forgetfulness (CFQ) (0-32) 11.2 (5.45) 0.86
Distractibility (CFQ) (0-32) 11.8 (5.27) 0.84
False triggering (CFQ) (0-32) 7.27 (4.93) 0.85

*CFQ, Cognitive Failures Questionnaire; OJQ, Organizational Justice
Questionnaire.

When we conducted a similar analysis using each dimension
of cognitive failures (ie, forgetfulness, distractibility, and false
triggering) as the outcome variable, patterns similar to those in
the main analysis were observed for forgetfulness and distractibility
(Table 4). For false triggering, the total effects of procedural and
interactional justice were weaker than those on forgetfulness and
distractibility. Especially, the total effect of procedural justice on

false triggering was not statistically significant (¢ = —0.095 [95%
CI: —0.227 to 0.037] and —0.097 [95% CI: —0.233 to 0.038] for
Models 1 and 2, respectively).

DISCUSSION

The present study demonstrated significant negative total
effects of procedural and interactional justice on cognitive failures.
Furthermore, a significant full mediation effect of psychological
distress on the associations was observed. With one exception (ie,
the total effect of procedural justice on false triggering), patterns
similar to those in the main analysis were observed when we used
each dimension of cognitive failures as the outcome variable.

Our results showed that both procedural and interactional
justice had significant negative total effects on cognitive failures.
This finding is consistent with a previous study that found that low
organizational justice had an impact on cognitive decline.>® The
present study expanded this evidence including the behavioral
problems that arise from cognitive decline. Given the previous
finding that low job control was associated with lower levels of
cognitive function,®’ our finding is reasonable because organiza-
tional justice captures more basic elements of the social structure
where task-level job characteristics, such as job control, are operat-
ing.*” Our finding suggests that employees are more likely to
experience cognitive slips and failures in daily activities in work
settings where organizational justice is lower.

We also found a significant mediation effect of psychological
distress on the association of procedural and interactional justice
with cognitive failures. This finding is also reasonable, since
previous studies reported that lower organizational justice was
prospectively associated with depressive symptoms and psycholog-
ical distress™** and that psychological distress adversely affected
cognitive function, such as multiple memory systems, learning
strategies, and encoding/retrieval of words.***” When employees
perceive unfair and unclear decision-making procedures in their
workplace and/or unfair and disrespectful treatment from super-
visors, they may be more psychologically distressed. Such distress
may have an adverse effect on cognitive function, which may
consequently lead to more cognitive slips and failures in daily
activities. Furthermore, it is noteworthy that the significant media-
tion effect of psychological distress on the association of organiza-
tional justice with cognitive failures remained unchanged even after
adjusting for demographic characteristics including age. The pos-
sibility that the association of organizational justice with cognitive
failures can be explained by psychological distress may be true for
all age groups.

A theoretical framework of the “allostatic load model”*°
could explain the pathways linking psychosocial working condi-
tions, including organizational justice, and health.”">> According to
the model, if the activation of the bodily systems by stressors is

TABLE 2. Pearson’s Correlation Coefficients for Age and Scale Scores (189 Men and 35 Women)

1 2 3 4 5 6 7
1. Age
2. Procedural justice (0JQ) 0.172°
3. Interactional justice (OJQ) 0.109 0.710°
4. Psychological distress (K6) —0.111 —0.341° —0.445°
5. Cognitive failures (total) (CFQ) —0.006 —0.164* —0.186" 0.570°
6. Forgetfulness (CFQ) 0.011 —0.159° —0.180° 0.521° 0.956°
7. Distractibility (CFQ) —0.084 —0.201° —0.183° 0.591° 0.925° 0.833°
8. False triggering (CFQ) 0.016 —0.095 —0.150* 0.483° 0.912° 0.887° 0.738°
CFQ, Cognitive Failures Questionnaire; OJQ, Organizational Justice Questionnaire.
4P <0.05.
*P<0.01.
© 2021 American College of Occupational and Environmental Medicine 903
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TABLE 3. Total and Direct Effects of Organizational Justice on Cognitive Failures, and Mediation Effect of Psychological
Distress: Multiple Mediation Analyses With Bootstrap Method (189 Men and 35 Women)

Point Estimate (95% Confidence Interval)

Model 1*

Model 2

Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c’)
Interactional justice
Total effect (c coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c’)

—0.164 (—0.295 to —0.034)
0.034 (—0.082 to 0.150)
—0.199 (—0.307 to —0.107)

—0.186 (—0.316 to —0.056)
0.084 (—0.037 to 0.206)
—0.271 (—0.380 to —0.168)

—0.180 (—0.315 to —0.044)
0.034 (—0.085 to 0.152)
—0.213 (—0.323 to —0.115)

—0.193 (—0.328 to —0.057)
0.085 (—0.038 to 0.207)
—0.277 (—0.394 to —0.174)

“Crude (ie, without any adjustment).

fFully adjusted (ie, adjusted for age, gender, education, medical history of stroke, occupational position, drinking habits, and smoking habits).

sustained (ie, exposed to repetitive or chronic stressors), harm is
done to the body through allostatic load, which can lead to psy-
chological distress or consequently to depression.>>** Furthermore,
for the pathways linking psychological distress and cognitive
function, studies on brain regions suggest that the hippocampus,
a limbic area involved in learning and memory, is particularly
sensitive to the effects of distress because it is enriched with
receptors for corticosterone (ie, a glucocorticoid hormone released
in response to stress) and plays a role in glucocorticoid negative
feedback.”> Based on this, when people perceive psychological

distress, corticosterone is released, which may reduce cognitive
function through damaging hippocampal neurons.”® Such psycho-
physiological and neurophysiological mechanisms may explain our
findings, and further research on more detailed mechanisms
is promising.

When we used each dimension of cognitive failures as an
outcome variable, the total effect of procedural justice on false
triggering was not significant. Furthermore, although statistically
significant, the total effect of interactional justice on false triggering
was weaker than that on forgetfulness and distractibility. This

TABLE 4. Total and Direct Effects of Organizational Justice on Each Dimension of Cognitive Failures, and Mediation Effect of
Psychological Distress: Multiple Mediation Analyses with Bootstrap Method (189 Men and 35 Women)

Point Estimate (95% Confidence Interval)

Model 1*

Model 2

Outcome: forgetfulness
Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c)
Interactional justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)

Mediation effect (c—c’)

—0.159 (—0.290 to —0.029)
0.021 (—0.099 to 0.141)
—0.180 (—0.284 to —0.096)

—0.176 (—0.312 to —0.040)
0.021 (—0.102 to 0.144)

—0.198 (—0.301 to —0.108)

—0.180 (—0.310 to —0.049)
0.066 (—0.061 to 0.192)
—0.245 (—0.348 to —0.152)

—0.191 (—0.327 to —0.055)
0.065 (—0.063 to 0.192)

—0.256 (—0.351 to —0.167)

Outcome: distractibility
Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c’)
Interactional justice
Total effect (c coefficient)
Direct effect (¢’ coefficient)

Mediation effect (c—c)

—0.201 (—0.330 to —0.071)
0.001 (—=0.113 to 0.115)
—0.202 (—0.311 to —0.112)

—0.183 (—0.313 to —0.053)
0.099 (—0.019 to 0.218)

—0.283 (—0.391 to —0.182)

—0.215 (—0.349 to —0.081)
0.000 (—=0.116 to 0.116)
—0.215 (—0.326 to —0.121)

—0.194 (—0.329 to —0.059)
0.092 (—-0.028 to 0.212)

—0.286 (—0.396 to —0.182)

Outcome: false triggering
Procedural justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c)
Interactional justice
Total effect (¢ coefficient)
Direct effect (¢’ coefficient)
Mediation effect (c—c)

—0.095 (—0.227 to 0.037)
0.079 (—0.044 to 0.202)
—0.174 (—0.284 to —0.089)

—0.150 (—0.281 to —0.019)
0.081 (—0.048 to 0.210)
—0.231 (-0.335 to —0.137)

—0.097 (—0.233 to 0.038)
0.090 (—0.035 to 0.215)
—0.187 (—0.289 to —0.099)

—0.140 (—0.275 to —0.005)
0.099 (—0.031 to 0.229)
—0.239 (—0.348 to —0.145)

*Crude (ie, without any adjustment).

TFully adjusted (ie, adjusted for age, gender, education, medical history of stroke, occupational position, drinking habits, and smoking habits).
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finding may be explained by the temporal stability of false trigger-
ing. Rast et al*> have found that the three dimensions of cognitive
failures change in different rates and follow different patterns of
change over the life course, and that false triggering is the most
stable dimension across the life span, including during tenure and
even after retirement. In support of this, the present sample showed
that false triggering had a smallest standard deviation (SD) among
the three dimensions (see Table 1). In that sense, false triggering
may be relatively less affected by external factors, such as psycho-
social working conditions, compared with the other two dimensions.
Future research is promising to elucidate more detailed mechanisms
underlying the effects of various kinds of psychosocial working
conditions on each dimension of cognitive failures.

Possible limitations of the present study should be consid-
ered. First, the present sample was drawn from one particular
manufacturing company in Japan with a large proportion of highly
educated non-manual male employees, who are considered to be
exposed to higher levels of intellectual demands®’; therefore, the
generalization of the present findings should be performed with
caution. Second, although the response rate in the present study
reached 60%, which should be the goal in most research,58 those
who perceived lower levels of organizational justice and were more
psychologically distressed may have been less likely to participate
in the present study. Such nonresponse bias may have underesti-
mated the true association. Third, various factors that were not
measured in the present study may have confounded our findings.
For example, participants with higher levels of neuroticism ma
have been more likely to evaluate organizational justice as lower>”
and to recall their own experiences of cognitive failures.®® However,
this risk of bias seems to be manageable because a recent study
found the effects of organizational justice to be independent of
personality traits.® Finally, causal inferences are limited due to the
cross-sectional nature of the study. The present findings seem to
indicate that those who frequently experienced cognitive failures
may have been more psychologically distressed and perceived lower
levels of organizational justice.5*® Therefore, further longitudinal
studies are promising to confirm causal relationships between
organizational justice, psychological distress, and cognitive failures.

In conclusion, our findings suggest that employees are more
likely to experience cognitive failures in daily activities in work
settings where organizational justice is lower, which seems to be
explained by psychological distress. Future research should repli-
cate our findings using a prospective design. Furthermore, in light of
the reversibility of cognitive decline introduced earlier,” interven-
tion studies examining whether improvements in organizational
justice contribute to a decrease in cognitive failures through a
reduction in psychological distress are also promising.
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Abstract

Objectives: We aim to examine the extent to which role ambiguity modifies the
association between job stressors and workers’ psychological ill-being.
Methods: We used data from 41 962 observations from 13 811 individuals
(10 269 males and 3542 females) who participated in three to eight waves of an
occupational survey conducted in Japan. We estimated fixed-effects models to
explain psychological distress (defined by Kessler 6 score >13) by role ambiguity.
Four types of job stressors (i.e., high job demands, low job control, high effort,
and low reward), and their interactions were examined along with potential con-
founders. We repeated a similar analysis for job dissatisfaction.

Results: The fixed-effects models showed that role ambiguity as well as the four
job stressors were positively associated with psychological distress, albeit some-
what more modestly than the results of the pooled cross-sectional models. More
notably, we found that role ambiguity substantially amplified the association be-
tween job stressors and psychological distress; for example, a combination of high
job demands and high role ambiguity added to the risk of psychological distress
by 3.5% (95% confidence interval [CI]: 2.5%-4.5%), compared with 1.4% (95% CIL:
0.4%-2.3%) for a combination of high job demands and low role ambiguity. In
contrast, we did not find a modifying effect of role ambiguity on the association
between low job control and psychological distress. Similar results were observed
for job dissatisfaction.

Conclusion: The results underscore the importance of reducing role ambiguity
to mitigate the adverse impact of job stressors on workers’ psychological ill-being.
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1 | INTRODUCTION

Role ambiguity (RA) is defined as the lack of clarity in
understanding the actions to be taken to achieve the pro-
posed individual goals.! RA makes employees doubt how
their objectives can be achieved and how their perfor-
mance will be assessed, causing a negative relationship
between RA and job performance.”” Hence, we consider
RA as a key job stressor that forces employees to invest
effort in clarifying the ambiguity of their role and corre-
spondingly increases their psychological ill-being. Indeed,
many studies have revealed that RA is related to depres-
sion,® emotional exhaustion,’ lower job satisfaction,® and
other poor mental health outcomes.

However, it might be possible that RA may work not
only as a job stressor but also as an amplifier of the as-
sociation between job stressors and workers’ psycholog-
ical ill-being. In line with this view, RA has been found
to amplify the association between abusive supervision
and job burnout’ as well as between job instability and
psychological distress.'” RA is considered to have a
negative effect on the motivational process in the Job
Demands-Control (JD-C) model*! via a perception of in-
creased job demands due to their uncertainty. Further,
RA is considered to lower perceived control over work
tasks if those tasks are ambiguous. Similarly, additional
effort needed to clarify RA and ambiguity about the
expected evaluation of job performance may lead to a
deterioration in the balance between effort and reward
within the framework of the Effort-Reward Imbalance
(ERI) model."*

In this study, we attempted to provide new insights into
the relevance of RA in occupational health in two ways.
First, we examined how RA modified the associations be-
tween key job stressors (i.e., high job demands, low job
control, high effort, and low reward), which are derived
from the JD-C and ERI models, and workers’ psycho-
logical ill-being (i.e., psychological distress [PD] and job
dissatisfaction [JD]). Based on the observations in previ-
ous studies,”'® we predicted that RA would amplify the
adverse impact of job stressors. Unlike previous studies,
however, we compared the modifying effects on key job
stressors within the same analytic framework.

Second, we conducted an analysis using data from the
same participants collected at different points to address
this issue, in contrast to a majority of previous studies,
which relied on cross-sectional data. Specifically, we esti-
mated fixed-effects (FE) models, which control for a partic-
ipant's attributes, both observed and unobserved.'*** The
associations observed from the cross-sectional data can-
not be free from biases due to these factors, as suggested
by previous FE model studies,'>'° especially because RA,

job stressors, and psychological ill-being are all subjec-
tively evaluated, presumably leading to overestimation of
their correlations.

2 | METHODS

2.1 | Studysample

We used panel data from eight survey waves of an occu-
pational cohort study on social class and health in Japan
(Japanese Study of Health, Occupation, and Psychosocial
Factors Related Equity [J-HOPE]). The first wave was
conducted from April 2010 to March 2011; the follow-
ing waves were conducted approximately one year after
the first wave. The eighth wave was conducted between
April 2017 and March 2018. The study population con-
sisted of employees working for 13 firms. The surveyed
firms covered 12 industries and participated in three to
eight waves. The original sample consisted of 47 960 ob-
servations from 14 388 individuals. The response rates
were 77.0%, 81.6%, 78.6%, 67.5%, 63.9%, 64.6%, 64.2%,
and 64.8% in the first to eighth waves, respectively.
After removing 4007 observations in one industry (code
11, transportation industry) over the fourth and eighth
waves (because they were asked only about their experi-
ences in sick leave) and respondents missing key vari-
ables of RA, PD, JD, and/or job stressors, we ended up
utilizing 41 962 observations from 13 811 individuals
(10 269 men and 3542 women). The structures of the
firms, waves, and participants in the study sample are
summarized in Table S1.

The Research Ethics Committee of the Graduate School
of Medicine and Faculty of Medicine, The University
of Tokyo (No. 2772), Kitasato University Medical Ethics
Organization (No. B12-103), and the Ethics Committee
of Medical Research, University of Occupational and
Environmental Health, Japan (No. 10-004 and H26-115)
reviewed and approved the aims and procedures of the
present study. This study was conducted with the J-HOPE
dataset as of June 1, 2021.

2.2 | Measures

Table 1 summarizes the key measures obtained from the
survey and the definitions of the binary variables that were
used in the statistical analysis. For the binary variables of
high RA, high job demands, low job control, high effort,
and low reward, we used the sample means of their cor-
responding measures as the cut-off points. More detailed
explanations are provided below.
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TABLE 1 Summary of key measures in the survey and the definition of the binary variables

Score
Measures in the
survey Cronbach’s alpha Range M SD Definition of the binary variable
Role clarity 0.88 6-42 29.7 6.0 High role ambiguity Score? < M
K6 score 0.90 0-24 5.5 5.0 Psychological distress ~ Score 2 13
Job satisfaction N.A. 1-4 2.6 0.8 Job dissatisfaction Score =1

(dissatisfied)

Job demands 0.69 12-48 32.8 5.4 High job demands Score > M
Job control 0.78 24-96 65.7 10.1 Low job control Score < M
Effort 0.78 3-12 7.9 1.9 High effort Score > M
Reward 0.76 7-28 18.1 3.0 Low reward Score < M

A higher score in the survey indicated lower role ambiguity (i.e., higher role clarity).

2.2.1 | Role ambiguity (RA)

We measured RA based on the Japanese version of the
National Institute for Occupational Safety and Health
Generic Job Stress Questionnaire (NIOSH-GJSQ).'”'® The
internal consistency reliability and validity of the Japanese
version of the NIOSH-GJSQ has been reported to be ac-
ceptable.'® Respondents were asked to assess the accuracy
of each of the six statements about their role clarity, such
as “I feel certain about how much authority I have” on a
seven-point scale (1 = very inaccurate to 7 = very accu-
rate; see Table S2 for the full questionnaire). Cronbach's
alpha for this sample was 0.88. We summed up the scores
(range: 6-42; lower scores indicating higher levels of RA)
and constructed a binary variable for high RA by allocat-
ing “1” to the score below the sample mean (29.7) and “0”
to others.

2.2.2 | Psychological distress (PD) and job
dissatisfaction (JD)

We considered PD and JD as workers’ psychological ill-
being measures. To measure PD, we used Kessler 6 (K6)
scores'*? as the reliability and validity have been demon-
strated previously in a Japanese population.*** From the
survey, we first obtained the respondents’ assessments of
psychological distress using a six-item psychological dis-
tress questionnaire: “During the past 30 days, how often
did you feel (a) nervous, (b) hopeless, (c) restless or fidgety,
(d) so depressed that nothing could cheer you up, (e) that
everything was an effort, and (f) worthless.” This question-
naire was rated on a five-point scale (0 = none of the time
to 4 = all of the time). The sum of the reported scores was
then calculated (range: 0-24; higher K6 scores indicating
higher levels of psychological distress). Cronbach's alpha
for this sample was 0.90. A binary variable of psychologi-
cal distress was constructed and defined as K6 > 13, as this

cutoff indicator has been found to indicate serious psycho-
logical distress in the Japanese population."** Regarding
job satisfaction, the survey asked questions using a four-
point scale (1 = dissatisfied, 2 = somewhat dissatisfied,
3 = somewhat satisfied, and 4 = satisfied). A binary vari-
able of JD was constructed by allocating “1” to answers
equaling 1, and “0” to others.

2.2.3 | Jobdemands and control

We utilized the items investigating job demands and
control from the Japanese version of the Job Content
Questionnaire (JCQ).? It is based on the JD-C model,*
and includes scales related to job demands (five items)
and job control (nine items) rated on a four-point scale
(1 = strongly disagree to 4 = strongly agree). The internal
consistency, reliability, and validity of the Japanese ver-
sion of the JCQ have been shown to be acceptable.* In
the present sample, Cronbach's alpha coefficients were
0.69 and 0.78 for job demands and control scales, respec-
tively. Following the JCQ User's Guide,* we summarized
the responses to these items into single indices of job de-
mands (range: 12-48) and control (range: 24-96). Finally,
we used their sample means (32.8 and 65.7, respectively)
as the cut-off points for the binary variables that classified
each worker as having either high or low job demands and
control.

2.2.4 | Effort and reward

To assess effort and reward, we utilized data collected
from a simplified Japanese version of the Effort-Reward
Imbalance Questionnaire (ERIQ). The ERIQ was devel-
oped based on the ERI model," and its Japanese version
and that of the simplified ERIQ® used in the present study
have been shown to have acceptable internal consistency,
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reliability, and validity scores.*>*” The simplified version
includes sub-scales for effort (three items) and reward
(seven items) rated on a four-point scale (1 = strongly dis-
agree to 4 = strongly agree). Cronbach's alpha coefficients
were 0.78 and 0.76 for the effort and reward scales, respec-
tively. We summed the responses into single indices for ef-
fort (range: 3-12) and reward (range: 7-28). Subsequently,
we used their sample means (7.9 and 18.1, respectively) as
the cut-off points for the binary variables classifying each
worker as exhibiting either high or low effort and rewards.

2.2.5 | Potential confounders

As potential confounders, we considered gender, age (i.e.,
20s, 30s, 40s, 50s, and 60s), educational attainment (i.e.,
high school or below, junior college, college, and gradu-
ate school), household income, job category (i.e., mana-
gerial, manual, non-manual, and others), health behavior
(i.e., smoking, daily alcohol consumption, and physical
inactivity), and firm codes (i.e., 1-13). Regarding house-
hold income, we divided reported household income by
the square root of the number of household members to
adjust for household size,?® and constructed binary vari-
ables for each quartile. We also constructed binary varia-
bles of “unanswered” for age, educational attainment, and
household income. Among these variables, gender, edu-
cational attainment, and firm codes were time-invariant
and were automatically removed from the FE regression.

2.3 | Statistical analysis
Following the descriptive analysis, which examined
pairwise correlations across key variables, we estimated
three linear probability models®®*? (LPM, models 1-3), all
of which linearly regressed the binary variable of PD or
JD on RA, four job stressors, and potential confounders.
Model 1 was a pooled cross-sectional regression model.
Model 2 was a FE regression model using data from the
same participants collected at different points in three to
eight waves depending on the firms, as summarized in
Table S1. Model 3 included the interaction terms between
RA and each of the four job stressors. The estimated coef-
ficient of the interaction term with each stressor indicates
the magnitude of the modifying effect of RA on the asso-
ciation between each stressor and PD or JD. After regres-
sion, we calculated the sum of the estimated coefficient of
each job stressor and that of its interaction term with RA
to measure the RA-modified association between each job
stressor and PD or JD.

In the FE models, all variables were mean-centered for
each participant over the estimation period, which varied

from three to eight waves depending on the participant.
Unlike the pooled cross-sectional regression models,
which used simply pooled data for individuals over the es-
timation period, FE models controlled for a participant's
time-invariant attributes, both observed and unobserved,
which allowed us to focus exclusively on within-participant
variations.?’ We further chose LPMs, which are known to
provide good estimates of the partial effects of the inde-
pendent variables on the response probability,**>® rather
than probit or logistic models for two practical reasons.
First, the estimated coefficient of the interaction term can
be directly interpreted in LPMs.*! Second, FE models con-
centrate on within-participant variations in outcome and
hence would remove participants who reported no change
in PD (or JD), which was measured by its binary variable,
over the estimation period.*

We checked the robustness of the estimation results
by replacing binary variables for PD and JD with contin-
uous variables for K6 scores (range: 0-24) and job dissat-
isfaction scores (range: 1-4; reversing the original order
to make higher scores indicate higher dissatisfaction). We
used the Stata Software Package (release 17) to perform all
statistical analyses.

3 | RESULTS
3.1 | Descriptive analysis

Table 2 summarizes the key features of the study sam-
ple, dividing the respondents into those with high PA
and those with low RA. As seen in this table, higher RA
was associated with lower educational attainment, non-
managerial jobs, higher levels of job stressors, PD, JD, and
lower household income. Table 3 also confirms a high cor-
relation between RA and job stressors, PD, and JD.

3.2 | Regression results
Table 4 presents the key estimation results obtained from
models 1 to 3 to explain the probability of PD, with more
detailed results provided in Table S3 in the Supplementary
file. Model 1, which used pooled, cross-sectional data,
confirmed that PD was positively associated with high
RA and all job stressors; notably, high RA corresponded
to a 4.8% (95% confidence interval [CI]: 4.3%-5.4%) higher
probability of PD, compared to low RA. The magnitude of
the association between RA and PD was similar to that for
the four job stressors.

We observed the associations of PD with RA and job
stressors in model 2, even after controlling for a partici-
pant's time-invariant attributes. However, the magnitude
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Role ambiguity All High Low
Gender
Males 31 256 (74.5) 13 876 (69.3) 17 380 (79.2)
Females 10 706 (25.5) 6133 (30.7) 4573 (20.8)
Educational attainment
High school or below 16 349 (39.0) 8594 (43.0) 7755 (35.3)
Junior college 7122 (17.0) 3774 (18.9) 3348 (15.3)
College 14 098 (33.6) 5738 (28.7) 8360 (38.1)
Graduate school 4341 (10.3) 1880 (9.4) 2461 (11.2)
Job category
Managerial 7403 (17.6) 1889 (9.4) 5514 (25.1)
Manual 19 015 (45.3) 9621 (48.1) 9394 (42.8)
Non-manual 9856 (23.5) 5476 (27.4) 4380 (20.0)
Other 5688 (13.6) 3023 (15.1) 2665 (12.1)
Health behavior
Smoking 11 656 (27.8) 5327 (26.6) 6329 (28.8)
Daily alcoholic consumption 11 750 (28.0) 4988 (24.9) 6762 (30.8)

Physical inactivity

Job stressor

25 214 (60.1)

12 750 (63.7)

12 464 (56.8)

Job insecurity (high) 15 756 (37.5) 8964 (44.8) 6792 (30.9)
Effort (high) 23 574(56.2) 11 795 (58.9) 11 779 (53.7)
Reward (low) 21156 (50.4) 13 403 (67.0) 7753 (35.3)
Job demand (high) 21 054 (50.2) 10 666 (53.3) 10 388 (47.3)
Job control (low) 17 293 (41.2) 10 886 (54.4) 6407 (29.2)
Psychological distress 3977 (9.5) 2867 (14.3) 1110 (5.1)
Job dissatisfaction 3911 (9.3) 3165 (15.8) 746 (3.4)
Age (years) M41.5(SD10.6) M41.5(SD10.5) M 42.3(SD
10.5)
Household income (annual, M 4320 (SD M 4027 (SD M 4585 (SD
thousand JPY) 2144) 2003) 2231)
N 41 962 20 009 21953

*Figures in parentheses indicate the proportion (%) of the total sample.

of the observed associations was somewhat attenuated
compared to those in model 1, suggesting that the asso-
ciations observed from cross-sectional data were overesti-
mated. Although we did not report the results, the F test
showed that the null hypothesis that individual-specific
effects were equal to zero could be rejected (P < .001), and
the Hausman test showed that the null hypothesis that
individual-specific effects were not correlated with inde-
pendent variables could be rejected (P < .001). The results
of these tests confirmed that the FE model was preferred
to pooled cross-sectional and random-effects models.
Model 3 showed that the coefficient of the interaction
term with high RA was significantly positive for high job
demands, high effort, and low reward. For example, the
coefficient of the interaction between high job demands
and high RA was 2.1% (95% CI: 0.8%-3.4%; denoted by

“a” in the table). As seen in the bottom part of the table,
post-regression calculations showed that a combination of
high job demands and high RA added to the risk of PD
by 3.5% (95% CI: 2.5%-4.5%; denoted by “A + a”), com-
pared with 1.4% (95% CI: 0.4-2.3; denoted by “A”) for a
combination of high job demands and low RA (denoted
by “A”), both using low job demands as a reference. These
results indicated that high RA amplified the association
between high job demands and PD by approximately 2.5
times (=3.5%/1.4%). Such an amplifying effect of PD was
observed for high effort and low reward, while it was non-
significant for low job control. Meanwhile, the estimated
coefficient of high RA became slightly negative and non-
significant, suggesting that the association between high
RA and PD was mainly through RA’s amplifying effects on
the association between job stressors and PD.
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@
(1) High role 1
ambiguity
(2) High job 0.053
demands
(3) Low job control 0.316
(4) High effort 0.060
(5) Low reward 0.256
(6) Psychological 0.158
distress

(7) Job dissatisfaction 0.213

*P < .001 for all pairwise correlations.

(2

0.067
0.452
-0.135
0.118

0.081
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3

1

0.079
0.222
0.182

0.252

TABLE 3 Pairwise correlation

4 5 6 7 *
@ ) © @ coefficients across key variables
1

-0.132 1

0.124  0.077 1

0.088 0.157 0.311 1

TABLE 4 Estimated associations with psychological distress® (N = 41 962 observations from 13 811 individuals)

Main effects
High role ambiguity
High job demands
Low job control
High effort

Low reward

g aQ w >

Pooled cross-sectional

Fixed effects

Model 1

Model 2

Model 3

Coef. (95% CI)

0.048 (0.043, 0.054)
0.038 (0.032, 0.045)
0.030 (0.024, 0.036)
0.040 (0.034, 0.046)
0.078 (0.072, 0.084)

Coef. (95% CI)

0.032 (0.025, 0.039)
0.024 (0.017, 0.031)
0.019 (0.011, 0.027)
0.029 (0.022, 0.037)
0.049 (0.041, 0.056)

Coef. (95% CI)

—0.008 (-0.022, 0.006)
0.014 (0.004, 0.023)
0.014 (0.003, 0.025)
0.019 (0.009, 0.029)
0.037 (0.027, 0.047)

Interaction terms
High role ambiguity
XHigh job demands

c &

XLow job control

xHigh effort

o

XLow reward
Post-regression calculations

High job demands with high role A+a
ambiguity

Low job control with high role B+b
ambiguity

High effort with high role
ambiguity

C+c

Low reward with high role D+d

ambiguity

Abbreviation: CI, confidence interval.

0.021 (0.008, 0.034)
0.009 (~0.004, 0.022)
0.021 (0.008, 0.035)
0.024 (0.011, 0.037)

0.035 (0.025, 0.045)

0.023 (0.013, 0.033)

0.040 (0.030, 0.051)

0.061 (0.051, 0.071)

Controlled for confounders (gender, age, health activity, educational attainment, and firms). See Table S3 for the full estimation results.

Figure 1 graphically illustrates the amplifying effect of
RA for each job stressor to help understand the estimation
results in Table 4. For each stressor, except for job control,
the line for high RA has a greater slope than that for low
RA, reflecting the RA’s amplifying effect on the associa-
tion between that stressor and PD. The line for high RA

is also located above that for low RA for each job stressor,
reflecting RA’s amplifying effect on the associations be-
tween the other three stressors and PD.

Table 5 presents the estimation results obtained by re-
placing PD with JD as a dependent variable, with more
detailed results provided in Table S4. We obtained results
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FIGURE 1 The probability of 0.15
psychological distress corresponding to a
combination of different levels of each job
stressor and role ambiguity’
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similar to those in Table 4 and confirmed RA’s amplify-
ing effect, except for job control. Tables S5 and S6 present
the detailed estimation results for the continuous vari-
ables of the K6 and JD scores, respectively. The results in
these tables were similar to those in Tables 4 and 5, except
for the observation that RA’s amplifying effect was non-
significant for the association between high effort and JD
score.

4 | DISCUSSION

In this study, we examined the extent to which RA modi-
fies the association between job stressors and workers’
psychological ill-being. Unlike most preceding studies,
we estimated the FE models to control for a participant's

—e— High role ambiguity

—e—Low role ambiguity

0.15
—e— High role ambiguity

—o— Low role ambiguity

0.10

Probability of pyschological distress

0.05
High Job control Low

0.15
—e— High role ambiguity

=—e—Low role ambiguity

0.10

Probability of pyschological distress

0.05

Effort High High Reward Low

time-invariant attributes using occupational survey data
from the same participants collected at different points.
The key findings and their practical implications are sum-
marized as follows.

First, we confirmed that higher RA was related to a
higher risk of PD and JD, as other job stressors were, gen-
erally in line with previous studies that have indicated the
adverse impact of RA on workers’ job performance and
mental health outcomes.>*® Although the FE model re-
sults showed that the association between RA and workers’
psychological ill-being observed from the cross-sectional
data was somewhat overestimated, we confirmed the rele-
vance of RA for occupational health.

Second, and more importantly, the results underscored
that RA worked as a key amplifier for the association be-
tween job stressors and workers’ psychological ill-being.
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TABLE 5 Estimated associations with job dissatisfaction (N = 41 962 observations from 13 811 individuals)*

Pooled cross-sectional

Fixed effects

Model 1

Model 2 Model 3

Coef. (95% CI)

Main effects

High role ambiguity

0.069 (0.064, 0.075)

Coef. (95% CI) Coef. (95% CI)

0.050 (0.043, 0.057) —0.006 (~0.020, 0.008)

High job demands
Low job control
High effort

Low reward

g Q w »

0.030 (0.024, 0.037)
0.063 (0.057, 0.069)
0.023 (0.017, 0.029)
0.107 (0.101, 0.113)

0.020 (0.013, 0.027)
0.044 (0.036, 0.052)
0.021 (0.014, 0.028)
0.065 (0.057, 0.072)

0.010 (0.000, 0.019)
0.028 (0.018, 0.039)
0.013 (0.004, 0.023)
0.042 (0.033, 0.052)

Interaction terms
High role ambiguity
XHigh job demands

o &

XLow job control
XHigh effort

(=N o}

XLow reward
Post-regression calculations
High job demands with high role A+a
ambiguity
Low job control with high role B+b
ambiguity
High effort with high role ambiguity C+c¢
Low reward with high role D+d
ambiguity

Abbreviation: CI, Confidence interval.

0.021 (0.008, 0.034)
0.028 (~0.015, 0.041)
0.016 (0.003, 0.030)
0.046 (0.033, 0.058)

0.031 (0.021, 0.041)

0.057 (0.047, 0.066)

0.029 (0.019, 0.040)
0.088 (0.078, 0.098)

Controlled for confounders (gender, age, health activity, educational attainment, and firms). See Table S4 for the full estimation results.

The correlations between job stressors and PD or JD were
substantially strengthened by interaction with high RA,
a result consistent with previous studies that indicated
the amplifying effect of RA on the negative impact of
adverse job conditions on workers’ health.*'° We also
observed that the association between RA and PD or JD
became non-significant after controlling for the effects of
job stressors and their interactions. This result highlights
the importance of the role of RA in amplifying the effects
of job stressors on psychological ill-being, while the direct
effect of RA is generally limited.

Third, it should be noted that the modifying effect of
RA was not uniform across types of job stressors. As seen
in Tables 4 and 5 and Figure 1, the association between
job control and psychological ill-being was less sensitive
to RA compared to other job stressors. This is probably
because low job control may be closely related to, or even
caused by, high RA, implying that the concepts of low job
control and high RA may overlap with each other to some
extent.

This study had several limitations. First, caution should
be exercised when generalizing the obtained observations.
The study sample, which consisted of full-time workers

in 13 firms in Japan, was dominated by men (74.5% of the
total sample) and lacks representativeness of the entire
working population. Second, we did not identify causation
across job stressors, RA, and psychological ill-being, even
though we controlled for participants’ time-invariant at-
tributes. Specifically, we cannot exclude the feedback loop
from psychological ill-being to job stressors or RA. Higher
levels of PD or JD are expected to enhance job stressors or
RA, which were treated as exogenous variables and would
likely, in turn, raise the levels of psychological ill-being fur-
ther. Third, and related to the second limitation, we must
extend the analysis to address the dynamics of RA and its
relationships with job stressors and psychological ill-being.
Longer and more successful job experiences may reduce RA
over time, and in turn, its negative impact on psychological
ill-being will decline. We cannot exclude the possibility that
performance recognition changes the effect of RA on en-
gagement from negative to positive, as suggested by a re-
cent study.® Lastly, we did not control for potential attrition
biases; participants with higher levels of psychological ill-
being may have more likely dropped from the survey.
Despite these limitations and issues bring addressed in
future research, the results of this study underscore the

—223—



OSHIO ET AL.

importance of RA for occupational health. Managers, su-
pervisors, and colleagues should help workers clarify their
roles in mitigating the adverse impact of job stressors on
their psychological ill-being.
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