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workplace improvement), and “examination rate”, to refer to the proportion of workers who
underwent stress checks among those who were expected to do so.

Implementation rate of the Stress Check Program
Asai et al. (2018) conducted an online survey with 3,891 full-time workers across Japan to
clarify the implementation status of the Stress Check Program in its first year. They found
that among respondents working at enterprises with >50 workers, 52.5% had received
notification of the implementation of the Stress Check Program. Stratified analyses based on
respondents’ demographics revealed that notification of program implementation was more
common among workers aged 40—49 years and those in manufacturing positions. An
analysis based on the scale of enterprises showed that larger enterprises had more workers
who received notification. That study also reported that 12.1% of workers at small-scale
enterprises had received a notification of the implementation of the Stress Check Program
from their employer.

In addition, two reports examined small-scale enterprises. Takeishi et al (2017) conducted
a survey of 38 small-scale enterprises in Saitama Prefecture and reported a low
implementation rate of stress checks (13 workplaces, 34%). The most common reason for
not implementing the Stress Check Program in small-scale enterprises was because they were
only obliged to make “reasonable efforts.” Saito et al. (2019) examined the implementation rate
of stress checks in small-scale enterprises in Aichi Prefecture by dividing them into
independent companies (# = 290) and branches of companies with multiple locations
(n = 331, e.g. offices, branches, sales offices). The results showed that the implementation rate
of stress checks was 15% for independent enterprises and 56% for branches, which clearly
showed a difference based on enterprise size. That study also reported that enterprises with
mental health staff had significantly higher implementation rates of stress checks than
enterprises without mental health staff.

Examination rate of stress checks

The nation-wide survey by Asai et al. (2018) showed that among workers who were notified of
the Stress Check Program, 92.0% actually underwent stress checks at enterprises with 50 or
more workers, and 84.7% underwent stress checks at small-scale enterprises. Ishimaru ef al.
(2018) used data for 31,156 workers who received both a stress check from an occupational
health agency and a routine health checkup, and they reported that 90.8% of workers had
received a stress check. In terms of the scale of enterprises, stress checks were reported by
91.1% of workers at enterprises with >50 workers and 87.3% of workers at small-scale
enterprises. In addition, that study reported the examination rate varied based on workers’
attributes. A higher examination rate was reported among workers aged >30 years, those
with occupations such as construction, transportation and postal services and those in
enterprises with 5-999 workers compared with workers aged 1-29 years, those in
manufacturing jobs and those in enterprises with 1-49 workers. However, those in
occupations such as medical and welfare services and who worked in enterprises with >1,000
employees had significantly lower examination rates compared with those in manufacturing
jobs and enterprises with 1-49 workers. In addition, stress checks implemented on dates
closer to routine health checkups had higher examination rates.

Muratani (2017) reported the stress check examination rate was 78% in an academic
mmstitution (a university and junior college) with 683 staff. Nakatani (2017) reported that the
examination rate of stress checks implemented over two years at corporate groups that included
multiple occupations (e.g., sales, manufacturing, and distribution) was 100% in 2016 and 99.6%
in 2017. However, the examination rate for workers at each workplace was not reported in the
two papers that examined small-scale enterprises (Saito et al, 2019; Takeishi et al, 2017).
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Prevalence of workers under high levels of stress

Asai et al. (2018) reported that among workers who received a stress check, the prevalence of
workers who were identified as under high levels of stress was 14.2% in enterprises with >50
workers and 14.4% at small-scale enterprises. Tsutsumi et al (2017) conducted an online
survey involving 1,650 workers. They reported that the prevalence of workers under high
levels of stress as determined using the BJSQ (Shimomitsu, 2000) based on the assessment
criteria indicated in the Stress Check Program Implementation Manual (Ministry of Health,
Labour and Welfare, Japan, 2015) (referred to as the Manual) and according to the Industrial
Safety and Health Act was 16.7% with the 57-item version and 15.5% with the 23-item (short)
version. In addition, Tsutsumi et al (2018) conducted a prospective cohort study with 14,718
workers at a financial service company (7,356 men, 7,362 women) and reported that the
prevalence of workers under high levels of stress calculated with similar assessment criteria
(57-item version of the BJSQ) was 5.6% for men and 15.0% for women. The survey of the
academic institution (university and junior college) found that 11% of staff was under high
stress (Muratani, 2017). In addition, the study focussed on stress checks among workers at
corporate groups (sales, manufacturing and distribution) concluded that among 1,009 full-time
workers who received stress checks in 2016 and 2017, 5% were under high stress in both years,
whereas 6% were under high stress in 2016 and 6% reported high stress in 2017 (Nakatani,
2017). That study also reported that 83% of workers were not under high stress in either year.

Implementation rate of interviews with physicians

Asai et al. (2018) found that among workers who received a stress check, 2.6% requested an
interview with a physician at enterprises with >50 workers, whereas no workers made such
request at small-scale enterprises. That study also reported that among those who were
identified as under high stress, 18.6% of those at enterprises with >50 workers requested
physician interviews, whereas no workers small-scale enterprises made such a request.

In this study, workers were asked for the reasons why not they requested an interview
with a physician at enterprises. The followings were the reasons that workers with high
stress did not see a doctor: did not receive notice, 19%; forgot to request 1%; had no time,
20%; felt no need, 29%; did not know how useful the interview was, 36%; the problem was
solved, 1%; did not think they had stress, 3%; thought they could cope with by themselves,
14%; felt no special need because they consulted on a regular basis, 4%; already saw a doctor,
4%; did not want to let the company know the results, 10%; were anxious about the fact that
they saw a doctor being introduced to the company, 11%. Wada et al (2018) surveyed 214
medical facilities in the Kanto region and examined implementation of interviews with
physicians for those with high levels of stress. They found that 92.5% of medical facilities
indicated they had a system ready to implement interviews with occupational physicians for
those identified as under high stress that wished to have such a meeting.

Implementation rate of group analysis and work environment improvement

In the national survey by Asai ef al. (2018), 3.3% of workers who received a stress check
reported that their work environment was improved. The survey by Takeishi et al. (2017) that
targeted small-scale enterprises found that eight of the 10 companies surveyed (80%)
indicated that they would “implement” group analysis.

Utility and validity of tools for stress checks

Eight of the 18 reviewed papers examined the utility and validity of the BJSQ for the Stress
Check Program (Table 1). Three papers examined the relationship between BJSQ scores and
mental health indicators, three examined the relationship between the BJSQ and work-related
factors and two discussed the necessity of supplementary tools.
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Relationship between BJSQ scorves and mental health indicators

Adachi and Inaba (2018) examined the relationship between scores on the BJSQ stress
response scale (total of 29 items) and the Center for Epidemiological Studies-Depression scale
(a depression self-assessment scale) in a cross-sectional study involving 368 workers at an
enterprise (288 men, 80 women). That study revealed a strong correlation between the scores
for the two scales (Spearman’s rank correlation coefficient = 0.800, p < 0.001).

Tsutsumi et al. (2017) changed the assessment criteria (i.e., the cutoff value) to screen for
high stress using the BJSQ as indicated in the Manual (Ministry of Health, Labour and
Welfare, Japan, 2015) and examined the screening efficiency of the Kessler Screening Scale for
Psychological Distress (Furukawa et al., 2008; Kessler et al., 2002), with a score of 13 or higher
(equivalent to a severe mental disorder) being the outcome indicator. The results showed that
when the cutoff value (stress responsescore of >77) in the Manual was used, the prevalence of
those with high stress was 16.7%, with sensitivity of 60.5%, specificity of 88.9%, Youden
index of 0.504, positive predictive value of 47.3% and negative predictive value of 93.8%. The
highest screening efficiency (highest Youden index) was observed when the cutoff value was
lowered to 65, where the prevalence of those with high stress increased to 32.3% and the
positive predictive value dropped to 33.0%.

Similarly, Tsutsumi et al (2018) examined the relationship between presence/absence of
high stress at baseline (determined based on the assessment criteria in the Manual (Ministry
of Health, Labour and Welfare, Japan, 2015) and long-term sick leave of >1 month during the
following year (obtained from human resources data) using a Cox proportional hazards
model. The results showed that compared with those who were not under high stress, those
with high stress had a long-term sick leave risk due to subsequent mental health issues. The
hazard ratios (adjusted for age, years of work, occupation, position, and receiving an
interview with occupational health staff after the stress check) were 8.68 for men and 3.67 for
women. The equivalent population-attributable risk proportion was 30.1% for men and
25.6% for women.

Relationship between BJSQ scores and work-velated factors
Takahara (2018) conducted a survey that included items from the BJSQ with 1,895 temporary
workers from a single company and examined the relationship between scores for these items
and workers’ voluntary retirement. They found that personal-level job satisfaction,
workplace-level satisfaction and life satisfaction, as measured by the BJSQ, had a
significant negative correlation with voluntary retirement.

Adachi (2017) examined BJSQ items that were strongly related to job satisfaction for 368
workers at a single company (288 men, 80 women) based on sex. The results showed that for
men, factors that were significantly correlated with job satisfaction were the significance of
work, control at work, support from superiors, aptitude in work and the amount of work. For
women, aptitude at work, significance of work and the amount of work were significantly
correlated with job satisfaction.

Higuchi et al (2015) used BJSQ items at a baseline assessment for 661 male workers at a
machine manufacturing factory to examine factors related to deterioration in respondents’
job adaptability in the subsequent four years. They found that levels of physical burden, job
satisfaction and support from superiors were significantly related to deterioration in job
adaptability.

Necessity of supplementary tools

Shimura et al (2018) used structural equation modelling, in which sleep-related issues
(identified with the Pittsburgh Sleep Quality Index) were added to factors of stress and
support at work drawn from the BJSQ. They showed that 55.2% of psychological and
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physical stress could be explained through these factors. Those authors argued for the
importance of also addressing sleep-related issues in stress checks. Ito (2017) noted that
because the physicians that conduct interviews with those under high levels of work stress
are not necessarily familiar with mental disorders, a support tool to accurately evaluate the
risk for mental health issues is necessary. Therefore, that study proposed the use of a
depression screening test (Ji test) that could be easily used in the Stress Check Program.

Effects of the Stress Check Program

Among the 18 papers reviewed, three examined the effects of the Stress Check Program
(Table 1). One paper examined the effects of improvements in the work environment, one
examined the effect of the method by which the stress check results were shared with
individuals and the last paper examined the effects of other combined approaches.

Imamura et al. (2018) examined the links between implementation of improvements to the
work environment through the Stress Check Program, stress responses and work
performance. That study included data for 3,891 full-time workers that completed surveys
before and after the Stress Check Program (November 2015 and February 2016) (the same
subjects as used in the national survey by Asai ef al (2018)). A follow-up survey was
conducted one year later, in which participants were interviewed about to whether they
received a stress check at their workplace and if there had been any improvements to their
work environment. Participants were divided into groups based on whether they had
completed stress checks and experienced work environment improvements: “neither”
(53.9%), “stress check only” (40.5%), “improvement to work environment only” (3.0%) and
“both” (2.6%). Possible differences in changes to psychological stress responses and work
performance scores were examined. The “both” group had significantly lower stress
responses compared with the “neither” group. Imamura et al (2018) concluded that
implementation of the stress check as mandated by the Stress Check Program alone may not
be effective in reducing the stress responses of workers and may be more effective in
combination with improvements to the work environment.

In terms of sharing the stress check results with workers, Ito et al (2016) reported on
sharing the results of a questionnaire that involved 371 workers at an information technology
(I'T) company using an Internet-based system. Respondents’ stress status, related factors,
individual stress management results and related advice were immediately provided by the
system based on their answers to a questionnaire. That study showed that when the stress
check results were conveyed to respondents using this system, respondents were more aware
of the characteristics of stress management and more motivated to implement measures
compared with before the intervention. The desire to implement measures continued for two
months, and this maintained motivation impacted the maintenance of psychological health. A
reason for this result may be that it was effective to have information in the individual report
such as: the importance of having repertoires of measures for coping with stress on a daily
basis, meaning multiple measures could be used as appropriate when individuals faced
various stress-related factors and stressful situations; advice on how changes in mood and
perspective could be useful in reducing work-related stress and specific examples that could
be incorporated to everyday situations.

In another combined approach, Shintani et al. (2018) examined improvements in stress-
related factors and stress responses after implementing the stress check following several
strategies: interviewing all workers, providing stress self-care training for individual workers
and providing training for managers and supervisors. Participants were workers at a food
manufacturing company (168 total: 134 men, 34 women). In terms of stress-related factors,
they reported role-related conflicts increased and skill use declined. With regard to stress
responses, there was improvement in physical stress responses but no improvement in
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psychological stress responses. The reason for the lack of improvement in stress-related
factors may have been related to insufficient sorting of detailed tasks, which could have led to
inefficient use of workers’ skills.

Discussion

Implementation of the Stress Check Program

This review showed the implementation rate of the Stress Check Program was 53% at
enterprises with >50 workers and 12-56% at small-scale enterprises. However, the national
survey by Asai et al. (2018) was conducted in the early December of 2016, and numbers from
any subsequent surveys were not included. Therefore, implementation rates for the following
three years (2017—2019) may be expected to be higher (Asai ef al,, 2018). According to the
report on the implementation of the Stress Check Program prepared by the Ministry of
Health, Labour and Welfare based on the reports submitted by enterprises to labour
standards inspection offices (2017) (Ministry of Health, Labour and Welfare, Japan, 2017a),
the Stress Check Program was implemented at 82.9% of enterprises in which it was
mandated. In a survey that included workers at small-scale enterprises, which are not legally
mandated to implement the Stress Check Program, implementation rates tended to be
underestimated (Imamura and Kawakami, 2017); therefore, caution is needed when
evaluating the program implementation rate in small-scale enterprises. However,
implementation rates tended to below in small-scale enterprises, especially small-scale
independent enterprises (Saito et al, 2019). The official report on the Stress Check Program
implementation (2017) (Ministry of Health, Labour and Welfare, Japan, 2017a) presented
implementation rates for each type of enterprise, which were particularly low in the
hospitality and entertainment, cleaning and animal husbandry areas.

Within the scope of the survey, the examination rate of the stress check exceeded 90% in
workplaces with>50 or more workers and 80% in workplaces with <50 workers. In terms of
occupation, the examination rate was particularly low for medical workers (Saito ef al., 2019)
and educators (Muratani, 2017).

Although stress levels may depend on the individual workplace, 10-15% of workers on
average were identified as under high levels of stress. However, only a limited number of
workers received an interview with a physician. According to the 2017 Ministry of Health,
Labour and Welfare report (Ministry of Health, Labour and Welfare, Japan, 2017a), among all
those examined (examination rate of 78.0%), only 0.6% received an interview with a
physician.

According to the survey by (Asai et al, 2018), 3.3% of workers that received a stress check
reported that their work environment had improved (Asai ef al., 2018). If workers were not
involved in these changes to the work environment, it is likely that many workers may be
unaware of improvements to their work environment, which could have resulted in
underestimation of workplace improvements. In a subsequent national survey (Ministry of
Health, Labour and Welfare, Japan, 2017b), the implementation rate was reported as 69% for
enterprises with >50 workers and 58.3% overall. In the same survey, more than 70% of
workplaces conducted group analyses using the stress check results, but specific details are
unknown. In the survey of workplaces across Japan conducted by Kawakami (2012), the
proportion of workplaces where any measures to improve the work environment were
implemented after the stress checks increased from 37.0% in 2016 to 44.2% in 2017. However,
many of these measures were “reporting and providing explanations to management,”
whereas only 4-7.5% of workplaces implemented “participatory improvements to the work
environment” that were considered effective in reducing workers’ stress.

Implementation rates, examination rates and use of results for group analysis (including those
separated by the scale of enterprises and industry) are important indicators in the distribution of
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the Stress Check Program, and a further detailed survey is necessary. The reviewed literature
showed that to further promote the Stress Check Program among small-scale enterprises, it is
important to increase implementation efforts, such as tackling projects by appointing someone in
charge of promoting mental health (Saito et al, 2019) and implementing a stress check with routine
health checkups (Ishimaru ef al, 2018). The literature also showed the necessity of managing the
financial burden and other complexities, such as privacy in implementing stress checks, while
making sure that the subsidy system is well known (Takeishi et al, 2017).

Utility and validity of tools used for stress checks

The BJSQ has a certain level of validity for mental health-related outcomes (Adachi and
Inaba, 2018; Tsutsumi et al,, 2017; Tsutsumi et al., 2018) and work-related outcomes (Adachi,
2017; Higuchi et al., 2015; Takahara, 2018). Specifically, the fact that a high level of stress has
over a 25% population-attributable risk for mental health-related sick leave (Tsutsumi et al,
2018) indicated that the BJSQ is a valid measure to identify high-risk groups for mental health
issues. Although there is no evidence since the Stress Check Program started, the “Job Stress
Assessment Diagram” that was prepared based on BJSQ responses to visualize health risks
associated with job stressors has shown positive effects on the improvement of work
environments (Kobayashi ef af., 2008; Tsutsumi ef /., 2009), and was used as a tool for group
analysis in many studies.

Overall, the effectiveness of the Stress Check Program has not been shown for stress-
related factors that are not identified by the Job Stress Assessment Diagram (i.e. factors other
than workload, control at work and support at work). It is therefore necessary to examine
whether unused items could be useful to understand high stress and inform measures to
mprove work environments. Although they may differ between industries, “subjective
physical burden,” “job satisfaction,” “significance of work,” and “aptitude at work” (for which
the link with work-related factors has been shown) may be items that could provide useful
information for stress-related measures (Adachi, 2017; Higuchi et al., 2015; Takahara, 2018).
However, further empirical findings are needed.

Screening of those under high levels of stress by the BJSQ using assessment criteria as
specified in the Manual (Ministry of Health, Labour and Welfare, Japan, 2015) is considered
useful (T'sutsumi ef al., 2017). However, among those identified as under high stress, less than
half presented psychological stress responses equivalent to a severe mental disorder;
therefore the ability to screen individuals during implementation of the Stress Check
Program has limitations. It is necessary to verify if it is useful to consider sleep-related issues
(Shimura et al., 2018), combining the BJSQ with supplementary tests (e.g. an assessment scale
for depression (Ito, 2017)) and other related tools.

Effects of the stress check program
Reducing the visk for mental health issues through conducting routine surveys of workers and
sharing the results. A previous randomized controlled trial did not support the idea that
providing feedback from stress surveys to workers reduced the risk for mental health issues
(Kawakami et al., 1999; Ketelaar et al,, 2013). The present review found one study that showed
that sharing individual results and providing advice to improve issues using an IT-based
system improved awareness of stress management and motivation to implement measures
(Ito et al., 2016). However, that study was a before-and-after trial conducted without controls.
Whether the immediacy of feedback from a stress check and the validity of advice can
contribute to its effectiveness need to be verified in further studies.

Screening of those under high levels of stress and interviews with physicians. No available
study investigated the effect of interviews with physicians for those under high levels of
stress following a stress check. There are few studies worldwide that have shown the
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effectiveness of screening for mental disorders such as depression following stress checks.
Wang et al. (2007) reported that intensive care by trained social workers and experts
following screening was effective (Wang et al, 2007). Considering the low implementation
rates of interviews with physicians in the Stress Check Program in Japan, interviews with
physicians are unlikely to be effective in the present system that targets those under high
levels of stress.

It is difficult to demonstrate the effectiveness of the secondary preventative functions of
the Stress Check Program within current mandatory frameworks, but measures for
managing those under high levels of stress at risk for mental health-related sick leave are
necessary. The studies we reviewed recommended tools such as, self-care using existing
points of contact with workers, preliminary interviews with public health nurses (Masuzawa
et al., 2018), frameworks for ex-post actions that could be passed onto experts and the creation
of a simple manual that includes the previous options. In addition, re-examination of
procedures for interviews with physicians including requests filed by workers was proposed
to create a system where stress-related consultation was easy for workers.

Interviews with workers and self-care training related to the Stress Check Program
(Shintani et al., 2018) could be designed to fit the capacity of workplaces and occupational
health staff within the framework of comprehensive mental health measures. The cost of
measures for workplace stress is also being examined, which can be used as a further
reference in reviewing the system (Yoshimura et al, 2013).

Reducing psychological stress responses through improvement of the work envivonment
based on group analysis (including education for management and supervisors). A
combination of a stress checks and improvements in the work environment may reduce
workers’ psychological stress responses (Imamura ef al, 2018). As the Stress Check Program
started, no study has verified the effect of the program on workers’ mental health by using
group analysis of stress check results. However, some studies verified the effects of
improvements in the work environment implemented based on the stress check results using
the occupational stress model within a similar framework (Egan et al, 2007; Lamontagne
et al, 2005; Montano et al, 2014). The present results are consistent with these reports.

What the relevance of the stress check program is as implemented in Japan to other countries
The Japanese Stress Check Program focuses on prevention of mental health problems by
combining an annual stress survey that aims to decrease the risk for mental health problems
by increasing workers’ awareness of their own stress and allowing group analysis to improve
the workplace psychosocial environment. The major strategy for improving worker mental
health in European countries is risk assessment and management of psychosocial factors at
work (e.g. Psychosocial Risk Management Excellence Framework: PRIMA-EF) (International
Labour Organization, 2012; Leka et al, 2011). This approach focuses on the psychosocial
work environment. The ordinal procedure for the psychosocial risk assessment at work is
conducted by using an anonymous survey, and the report is summarized based on the group.
Compared with national policies and programs to prevent occupational stress conducted in
other countries (Brookes et al., 2013; Daniels et al, 2012; Mackay et al., 2004; Malachowski
et al., 2017), Japan’s program is unique in that individual workers are identified (for screening
purposes) and group analysis is not mandatory.

It may reflect a culture of paternalistic approach of Japanese occupational health system, in
which employers are expected to protect employees’ health and welfare (Kawakami and
Tsutsumi, 2016). Such individualized approach could be easily adopted by the countries with
similar cultural backgrounds and/or occupational health systems, such as general health
examination at workplace (Kang et al, 2017). It is also interesting to see the effects of the Stress
Check System in the countries sharing common occupational health issues (T'sutsumi, 2019).
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However, the effect of the program needs to wait for the future evaluation on the longer-term
impact of the program.

Conclusions
The aim of the 13th Occupational Safety and Health Program (2018-2022) (Japan Ministry of
Health, Labour and Welfare) is to increase the proportion of workplaces that perform group
analysis using the results of stress checks and utilize the results to 60% or higher (Ministry of
Health, Labourand Welfare, Japan, 2018). The results of group analysis can be used at various
levels, such as comparisons of overall enterprises with the national average, comparisons
between departments and improvements in the work environment based on the results. As
discussed earlier, implementation of improvements in the work environment as part of the
Stress Check Program was observed in a number of workplaces; however, few workplaces
had made improvements based on stress check results. Improvements in the work
environment that are linked with the Stress Check Program need to be further promoted.
Further efforts are needed to narrow the gap between evidence and implementation,
including improving guidance manuals and introducing different methods based on
successful cases to increase the on-site implementation potential of the Stress Check Program.
The Japanese Stress Check Program contrasts with risk management of psychosocial
factors at work as a strategy for improving workers’ mental health proposed by international
bodies such as the World Health Organization and the International Labor Organization.
These strategies target the psychosocial work environment rather than psychosocial stress
among individual workers. Although the effectiveness of the Japanese program needs further
evaluation, future developments of the program would provide insight for national policies on
psychosocial risks/psychosocial stress at work.
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Work functioning impairment
in the course of pharmacotherapy
treatment for depression

Tomohisa Nagata®™, Yoshihisa Fujino?, Makoto Ohtani?, Kenji Fujimoto*, Masako Nagata*,
Shigeyuki Kajiki', Makoto Okawara? & Koji Mori*

This study investigated the association between the duration of pharmacotherapy treatment

for depression, or discontinuation from treatment, and work functioning impairment. This was a
retrospective cohort study examining 30,409 workers. Work functioning impairment was assessed
using a questionnaire, and treatment status was assessed using medical claims data. Odds ratios (ORs)
of workers with severe work functioning impairment compared with healthy workers (control group)
were calculated using logistic regression analysis. Continuous medical treatment was associated with
severely impaired work functioning regardless of treatment period [continuous medical treatment;

4 months <: OR=3.2, 4 months =, 10 months <: OR=2.6, 10 months =, 14 months<: OR=2.3,

14 months 2, 16 months <: OR=2.3, which are all statistically significant (p <0.05)]. Workers who
initially received pharmacotherapy treatment but discontinued in <11 months had a significantly
higher OR (treatment discontinuation period; 3 months <: OR=2.3, 3 monthsz, 8 months<;

OR=2.0, 8 months 2, 11 months <; OR =3.0), while those who discontinued at =11 months did not
(OR=1.4, 95% Cl 0.6-3.5). The sensitivity analysis excluding participants with at least one psychiatric
comorbidity other than depression did not change the final result. It is important for the occupational
health practitioners and attending psychiatrists to follow up in cooperation with each other, paying
attention to the decrease in work functioning in addition to the symptoms.

Patients with depression are likely to experience many years lived with disability (YLDs). This is a global health
issue because major depressive disorder (MDD) is among the five leading causes of YLDs worldwide, contribut-
ing 34.1 million of the total YLDs (805 million) as of 2016'. Depression reduces quality of life and affects work
performance quality>?. Presenteeism, defined as working while sick, is associated with reduced productivity
and is a topic gaining increasing attention. A study found 6.4% of workers met the criteria for 12-month MDD,
which is associated with 27.2 lost work days per sick worker per year and, in the United States, an overall loss of
225 million work days and $36.6 billion*. Based on total health-related costs due to absenteeism, presenteeism,
and medical and pharmaceutical expenses, mental health disorders, including depression, comprise the largest
burden of disease in the United States® and Japan®. Our past study revealed that the presenteeism costs due to
mental and behavioural disorders were $948 per 1000 full-time equivalent per year®. The other study revealed
that sickness presence accounted for an average of 45.1 work days lost per employee per year’.

Undiagnosed and untreated depression had caused enormous socio-economic losses such as a decrease in
labor force and an increase in social security costs due to the severity and chronicity of depression®. It has been
shown that mild depression should be an intervention target because it has a high risk of becoming severe®'?. It
is important to detect and treat depression during its early stages. Proper treatment throughout the acute phase
can relieve related symptoms, and achieve remission and a return to full functioning and quality of life'*-"*. It
is also strongly recommended to continue pharmacotherapy after remission following successful acute phase
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treatment for preventing relapse'“'*. American Psychiatric Association guidelines recommend treating patients
with primary depression with the same dose of antidepressants as used in the acute phase, for 4-9 months or
longer after remission, and assuming good and consistent control of depression symptoms!"'*. Meanwhile, dis-
continuation and dose reduction of antidepressant drugs in the early phases can increase the risk of exacerbating
symptoms; early discontinuation of antidepressants results in a 77% increase in the risk of relapse and recurrence
of depression in two years '°. In order to decide the treatment policy, it is important not only to monitor the
patient’s psychiatric status but also to evaluate functional impairment and quality of life'".

Many depressed patients present with cognitive dysfunction such as slowed thoughts, poor concentration,
distractibility, and reduce capacity to process information''. Understanding the type and extent of cognitive
dysfunction is important in assessing the course of treatment. Attending physicians can evaluate functional
impairment for their patients, and neuropsychological testing can be performed in the hospital'’. However, it is
difficult for the attending physician to intervene if the treatment is interrupted. If the patients were workers, the
occupational health staft such as occupational physician and occupational health nurse can intervene with them
in the workplace. Workers with depression tend to appear disabilities as work functions. Therefore, if the work
functioning can be evaluated, it will be possible to find the timing of intervention by the occupational health staff.
We previously developed and validated a self-administered questionnaire using the work functioning impairment
scale (WFun) for assessment'®. We also verified that the results of WFun assessments were correlated with the
results of fit-to-work assessments conducted by occupational health nurses".

Clinical treatment aims not only to relieve related symptoms, but to help patients recover their social function-
ing. Work functioning is an important social function for workers with depression. Information on the degree
of work functioning in each phase of the treatment process is useful when deciding the necessity of cooperation
between the occupational health staff and the attending physician, and when the attending physician decides the
treatment content. However, to the best of our knowledge, there are no reports on changes in work functioning
impairment based on treatment duration and discontinuation.

The purpose of this study is to describe the degree of work functioning impairment according to the course
of pharmacotherapy treatment for depression (Objective 1: the duration of pharmacotherapy treatment, and
Objective 2: the duration of discontinuation from pharmacotherapy treatment).

Methods
This was a retrospective cohort study of 45,404 workers, from 13 companies in Japan. All 13 companies were man-
ufacturers (five pharmaceutical, six automobile-related, one nonferrous metals, and one precision equipment).

Data collection and ethical approval. The participants completed the WFun questionnaire between
July and October 2015. The objectives of the study were explained to the participants, who were informed that
participation was voluntary and that only the researchers, who were unaffiliated with the companies, would have
access to the data. Ultimately, of the 45,404 workers, 33,415 (73.6%) participated.

We obtained participants’ medical claims data from the companies’ health insurance unions retrospectively,
back to 15 months before the WFun questionnaire was given. These claims contained information on the date of
any visits to a medical institution (outpatient or inpatient), the name of the institution, the disease(s), treatment/
medication(s), and medical expenditures. Because Japan has a universal health insurance system, these claims
data contained complete records on services used by the participants and covered under the system.

All methods were carried out in accordance with relevant guidelines and regulations. All data were labelled
with unique codes assigned to each participant for personal information protection. Informed consent including
implied consent was obtained from all subjects. The study was approved by the Ethics Committee of University
of Occupational and Environmental Health, Japan (H26-026).

Measurements for treatment of depression with pharmacotherapy. Medical claims data were
used for determining whether the participants had visited medical institutions and received pharmacotherapy
treatment for depression there each month within the 15 months prior to their completing the WFun question-
naire. Participants were determined to have received pharmacotherapy treatment if they satisfied both of the
following two inclusion criteria and one exclusion criteria:

We included by two criteria as follow.

1. International Classification of Diseases 10 (ICD 10) codes F30-F39 (mood [affective] disorders) was given
as the disease name.
2. Antidepressants and/or psychoneurotic drugs (therapeutic category of drugs in Japan: 117) were prescribed®.

We excluded workers who had International Classification of Diseases 10 (ICD 10) codes F30 (Manic episode)
or F31 (Bipolar affective disorder) given as the disease name of the claims data. A total of 126 participants had
F30 (Manic episode) or F31 (Bipolar affective disorder), and we excluded their data in the final analysis.

Based on information obtained from medical claims data and WFun, the participants were divided into five
categories in accordance with their duration of pharmacotherapy treatment (Objective 1) and duration of dis-
continuation from treatment (Objective 2). Detailed definitions are provided below and in Fig. 1.

Objective 1: Association between the duration of pharmacotherapy treatment for depression and work func-
tioning impairment.
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Figure 1. Definitions of the five categories of the study objectives.

-l ol

control group (healthy workers with no pharmacotherapy treatment): those who had received no related
treatment within 15 months preceding the WFun

continuous pharmacotherapy treatment (<4 months)

continuous pharmacotherapy treatment (4 to < 10 months)

continuous pharmacotherapy treatment (10 to < 14 months)

continuous pharmacotherapy treatment (14 to < 16 months).

A total of 315 participants were not classified under any of the above categories because they had received

irregular pharmacotherapy treatment. Accordingly, we excluded their data in the final analysis.

Objective 2: Association between the duration of discontinuation of pharmacotherapy treatment for depres-

sion and work functioning impairment.

Sl ol

control group (healthy workers with no pharmacotherapy treatment): those who had received no related
treatment within 15 months preceding the WFun

treatment discontinuation period (< 3 months)

treatment discontinuation period (3 to <8 months)

treatment discontinuation period (8 to <11 months)

treatment discontinuation period (11 to < 14 months).

A total of 546 participants were not classified under any of the above categories because they had received

irregular pharmacotherapy treatment. Accordingly, we excluded their data in the final analysis.

Outcome measurements.

WFun is a self-administered questionnaire developed using the Rasch model'®.

It assesses the severity of work functioning impairment and has been validated in accordance with the Con-
sensus-based Standards for the Selection of Health Measurement Instruments (COSMIN). Items of WFun and
the scoring method was shown in Table 1. A higher total suggests greater work functioning impairment due
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Items of Work Functioning Questionnaire (WFun)

(1) I have not been able to behave socially | 1 2 3 4 5
(2) T have not been able to maintain the 1 2 3 4 5
quality of my work

(3) I'have had trouble thinking clearly 1 2 3 4 5
(4) I have taken more rests during my 1 5 3 4 5
work

(5) I have felt that my work is not going 1 5 3 4 5
well

(6) I have not been able to make rational 1 5 3 4 5
decisions

(7) I have not been proactive about my 1 5 3 4 5
work

Table 1. Items of Work Functioning Questionnaire (WFun) and the scoring method. The total score is the
sum of the scores of all items. The score range is 7 to 35 points. A high score means that the work impairment
is large.

to health problems. A total of =21 points suggests severely impaired work functioning: a previous study found
approximately 20% of employees had a WFun score of 21 points, and an assessment by occupational health
nurses found these people were likely to have severely impaired work functioning and that they demonstrated
high detectability with an area under the ROC curve of 0.83". Cronbach’s alpha coefficient for the seven items
of WFun was 0.92 in this study.

Other measurements. We used a self-administered questionnaire to determine the participants’ sex, age,
job type and job title. Age in years was categorised into five groups (< 30, 30-39, 40-49, 50-59, and > 60 years), as
was job type (clerical and administrative support, sales, research and development, production line, and other),
while job title was categorised as manager or rank-and-file employee.

Statistical analysis. Inaddressing each of the two objectives indicated above, we performed logistic regres-
sion analyses using each category as an explanatory variable and a total WFun score of =21 points as an outcome
variable. Using the category of no pharmacotherapy treatment (healthy workers) as a reference, we calculated
the OR (and 95% CI) for each category. Stata version 14.2 (StataCorp LLC; TX, USA) was used for analyses, with
significance set at <0.05.

Sensitivity analysis. Many patients can be expected to have at least one psychiatric comorbidity and this
can quite significantly alter work functioning. Sensitivity analysis was performed in order to confirm that the
results did not change even if these individuals were excluded. We excluded participants below (exclusion crite-
ria) and performed logistic regression analyses in the same way.

Exclusion criteria.

1. International Classification of Diseases 10 (ICD 10) codes FOO-F09 (organic, including symptomatic, mental
disorders) was given as the disease name. F00-09 includes FOO (Dementia in Alzheimer disease) and FO1
(Vascular dementia).

2. International Classification of Diseases 10 (ICD 10) codes F10-F19 (mental and behavioural disorders due to
psychoactive substance use) was given as the disease name. F10-F19 includes F10 (mental and behavioural
disorders due to use of alcohol) and F11 (mental and behavioural disorders due to use of opioids).

3. International Classification of Diseases 10 (ICD 10) codes F20-F29 (schizophrenia, schizotypal and delu-
sional disorders).

Results

Participants’ characteristics. Among the 33,415 participants, we were unable to obtain the medical
claims data of 2,533 participants and 473 did not answer at least one of the seven WFun questions. After exclud-
ing them, we had data from 30,409 participants for analysis.

Table 2 shows the participants’ characteristics. Male employees comprised 85% of the participants, and the
largest proportion of participants (32%) were 40-49 years old, followed by 30-39 (24%), 50-59 (22%). Partici-
pants primarily worked in research and development (20%), clerical and administrative support (18%), and
sales (18%).

Objective 1. Table 3 shows the association between the duration of pharmacotherapy treatment for depression
and work functioning impairment.
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Sex

Men 25,882 | 85
‘Women 4527 |15
Age (years)

<29 5681 19
30-39 7448 | 24
40-49 9786 | 32
50-59 6621 |22
260 873 3
Job type

Clerical and administrative support 5423 | 18
Sales 5390 |18
Research and development 5939 |20
Production line 2845 9
Other 10,569 | 35
Missing 243 1
Job title

Manager 5394 |18
Rank-and-file employee 15,555 | 51
Missing 9460 | 31

Table 2. Participants’ characteristics.

(1) Control group (healthy workers) 29,564 |14.7 6.4 |20 Reference

(2) Continuous medical treatment (4 months <) 63 19.1 8.1 |44 32 1.9 52 <0.001
(3) Continuous medical treatment (4 months >, 58 | 187 81 |40 26 15 44 <0.001
10 months <)

(4) Continuous medical treatment (10 months >, 33 185 78 |36 23 11 46 0.024
14 months <)

(5) Continuous medical treatment (14 months >, 250 17.9 73 |37 23 18 3.0 <0.001

16 months <)

Table 3. Number of workers, mean WFun score, and proportion of workers with a high WFun score (21
points or more), and logistic regression analyses for Objective 1: association between the duration of medical
treatment for depression and work functioning impairment. OR odds ratio, CI confidence interval.

Continuous medical treatment was associated with severely impaired work functioning regardless of treatment
period [continuous medical treatment; 4 months <: OR=3.2, 4 months>, 10 months <: OR=2.6, 10 months >,
14 months <: OR=2.3, 14 months >, 16 months <: OR=2.3, which are all statistically significant (p <0.05)].

Objective 2. Table 4 shows the association between the duration of discontinuation from pharmacotherapy
treatment for depression and work functioning impairment.

Workers who initially received pharmacotherapy treatment but discontinued in <11 months had a signifi-
cantly higher OR (treatment discontinuation period; 3 months <: OR=2.3, 3 months >, 8 months <; OR=2.0,
8 months 2, 11 months <; OR=3.0), while those who discontinued at > 11 months did not show a significantly
higher risk of work functioning impairment (OR =1.4, 95% CI 0.6-3.5).

A sensitivity analysis was performed on both objectives 1 and 2. The results excluding participants with at
least one psychiatric comorbidity other than depression did not change (Supplementary Table S1, S2).

Discussion

This study investigated the association between the duration of pharmacotherapy treatment and work functioning
impairment as well as the association between the duration of discontinuation from pharmacotherapy treatment
and work functioning impairment. Continuous medical treatment was associated with severely impaired work
functioning regardless of treatment period. Further, workers who initially received pharmacotherapy treatment
but discontinued in <11 months had a significantly higher OR compared to healthy workers (control group),
while those who discontinued at >11 months did not (OR=1.4, 95% CI 0.6-3.5).
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(1) Control group (healthy workers) 29,564 | 14.7 6.4 |20 Reference

(2) Treatment discontinuation period (3 months <) 81 17.9 6.8 |37 2.3 1.5 3.7 <0.001
(3) Treatment discontinuation period (3 months >, 48 191 58 |33 20 11 36 0.026
8 months <)

(4) Treatment discontinuation period (8 months >, 21 192 68 |43 3.0 13 71 0014
11 months <)

(5) Treatment discontinuation period (11 months >, 23 162 67 |26 14 06 35 0481

14 months <)

Table 4. Number of workers, mean WFun score, and proportion of workers with a high WFun score

(21 points or more), and logistic regression analyses for Objective 2: association between the duration of
discontinuation from medical treatment for depression and work functioning impairment. OR odds ratio, CI
confidence interval.

The present results have several implications for future interventions. First, in this study, the risk of experienc-
ing severe work functioning impairment was higher even with >1 year of antidepressant treatment. While most
recent systematic reviews have shown antidepressant treatment improves functional outcomes, one reported
that 60% of patients had persistent functional impairment even 6 months after symptom remission?'. Job per-
formance is also improved over time following symptom amelioration®’. These results are consistent with the
present findings. Based on these findings, if the symptoms were recovered by the treatment of antidepressants
but the work function was deteriorated, it may be necessary to consider a side effects of antidepressants or a
cognitive impairment due to causes other than depression such as Alzheimer’s disease.

Second, in addition to symptom amelioration, job-related functioning and performance are important for
continued employment. Our study suggests the importance of monitoring patients for 21 year after finishing
treatment (Table 4), assuming work performance is only restored after recovery from symptoms. The risk of work
functioning impairment is markedly higher, particularly in the acute phase (<4 months as shown in Table 3),
wherein the risk is threefold that of healthy controls. It is therefore important to assess workers’ degree of recovery
from impairment after starting treatment, even if their symptoms have remitted. Additionally, given that severe
work functioning impairment (WFun>21 points) can increase the risk of taking sick leave in the future, such
assessments are important for preventing depression-related work leave?.

Third, in the present study, the risk of severe work functioning impairment remained high for about 1 year
after discontinuation of antidepressant treatment (Table 4). This is the first study to assess work functioning fol-
lowing treatment discontinuation. To deter workers impatience with their recovery, attending psychiatrists or
occupational physicians should explain the likelihood of being at an increased risk of work functioning impair-
ment for >1 year after discontinuing antidepressant treatment. This explanation may give motivation to seek
medical assistance when experiencing a symptom relapse. Additionally, Japanese companies with > 50 employees
are legally obliged to employ corporate healthcare professionals, mainly occupational physicians, in the work-
place. In these companies, importance should be placed on collaboration between the attending psychiatrist and
healthcare professionals via the patient, and these healthcare professionals should follow-up patients after the
patients discontinue antidepressant treatment.

The present study has a number of strengths. It is the first study to investigate work functioning impairment in
employees across several phases of antidepressant treatment for depression by comparing findings with healthy
workers who have never received such treatment. The study also examined work functioning impairment across
several phases after discontinuation of pharmacotherapy treatment for depression. Additionally, this study used
a large-scale, workplace cohort and was based on mutually exclusive and collectively exhaustive medical claims
data obtained via Japan’s universal health insurance system.

The study does also have some limitations. First, we did not obtain information on the responsiveness of
treatment for depression and the reason for discontinuation of treatment. We could not evaluate the effects of
these situations on work functioning.

Second, we did not assess depression severity. We therefore did not account for its effect on work functioning
impairment. However, a recent systematic review reported, based on several studies, that although antidepressant
treatment ameliorates functional outcomes, the severity of depression at the start of treatment does not affect
this amelioration?. We were also unable to examine non-pharmaceutical treatments, such as psychotherapy,
concurrent with pharmacotherapy; therefore we did not evaluate the effects of such treatments. Additionally,
we did not examine other aspects, such as the effects of job styles at certain workplaces, with relation to work
performance. Finally, because the study population comprised employees from companies listed on the First
Section of the Tokyo Stock Exchange, and thus generally representing those of higher socioeconomic status,
care should be taken in generalising the findings. Furthermore, roughly half were pharmaceutical company
employees and therefore likely have greater medical knowledge than the general public. People with higher
socioeconomic attributes, such as higher education levels, are also more accepting of mental health services?.
The proportion of participants who had depression but were not using such services was therefore likely lower
than that in the general population. This limitation should be taken into account when interpreting the results.
Those taking oral antidepressants accounted for 2.7% of all participants, which is similar to the proportion in
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a large-scale survey on mood (emotional) disorders among general residents in Japan (in which the 12-month
prevalence of depression was 2.1%)%.

Conclusions

The present study showed an association between the duration of pharmacotherapy treatment and work func-
tioning impairment as well as the relationship between the duration of discontinuation from treatment and such
impairment. Patients were found to be at an increased risk of severe work functioning impairment for > 1 year
after discontinuing antidepressants. It is important for the occupational health practitioners and attending psy-
chiatrists to follow up in cooperation with each other, paying attention to the decrease in work functioning in
addition to the symptoms.

Data availability

The analysis presents clinical data of a large-scale workplace-based cohort with ongoing follow-up examinations.
This project constitutes a major scientific effort, therefore data are not made available for the scientific community
outside. Interested researchers make their requests to the leader of the Collabo-Health Study (Tomohisa Nagata;
tomohisa@med.uoeh-u.ac.jp).
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1 | INTRODUCTION

The globalization of economic activities has also seen the ex-
pansion of Japanese companies abroad. A survey of Japanese
companies and their overseas subsidiaries and business
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Abstract

Objectives: To develop and validate a global occupational health and safety man-
agement system (OHSMS) model for Japanese companies.

Methods: In cooperation with a Japanese company, we established a research team
and gathered information on occupational health and safety (OHS) practices in nine
countries where the target company operated manufacturing sites. We then devel-
oped a model hypothesis via research team meeting. The model hypothesis was in-
troduced to local factories in Indonesia and Thailand as trial sites. We evaluated the
roles of the company headquarters, the implementation process, and any improve-
ments in OHS practices at the sites. Based on the results, a global OHSMS model was
formalized for global introduction.

Results: The model consisted of both headquarters and site roles. These roles were
well-functioning, and OHS at the sites improved. Two issues concerning the func-
tioning of the headquarters were identified: the need to establish a reporting system
to the headquarters and the need to support the improvement of specialized human
resources. By improving the model hypothesis to address these issues, the model was
formalized for global introduction.

Conclusions: The global OHSMS model was based on the use of methods and spe-
cialized human resources relevant to each region and their common objectives, as
well as evaluation indicators based on the minimum requirements of the company
headquarters. To verify the effectiveness of this model, the experiment should be
extended to other countries.

KEYWORDS

global OHSMS, Japanese companies, performance audit, reporting system, specialized human resources

activities found that there were 24 959 overseas subsidiar-
ies of Japanese companies as of July 2017.' Regarding occu-
pational health and safety (OHS) for workers in Japan, staff
in charge of OHS generally provide the necessary services
in compliance with local laws and regulations. However,
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developing and emerging countries often lag far behind de-
veloped countries in terms of OHS training for profession-
als, and practices in these countries do not always keep pace
with the development of laws and regulations of their home
country.

Large companies in Europe and the United States typi-
cally apply global standards, which usually have stricter re-
quirements than local regulations, to local sites, as well as
complying with local OHS laws and regulations.z’3 They
often establish a unified OHS management system (OHSMS)
whereby each site is required to meet common requirements,
and this system is typically controlled and managed by the
company's OHS department located at its headquarters.4
Furthermore, most OHSMSs also include international stan-
dards or company standards that reflect the laws and practices
of the area in which the company's headquarters is located.*

In addition to considering the requirements in the location
of the company's headquarters, which is involved in person-
nel allocation and investment decision-making through cap-
ital relationships, as part of risk management and corporate
social responsibility strategies, Japanese companies, as well
as Western companies, need to improve their OHS standards
at their subsidiaries, regardless of location.*?

When considering OHS practices based on Japanese
regulations, it should be noted that Japanese OHSMSs are
based on minimizing requirements and assume that the re-
sources and personnel are adjusted to the actual situation in
each region as much as possible to achieve the same objec-
tive. Thus, we call our system a “global OHSMS for Japanese
companies.”

In developing a global OHSMS for Japanese companies,
it is necessary to gather information on the OHS environ-
ments in the target countries and regions where overseas
subsidiaries are located and to establish a system that en-
ables both the involvement of the company headquarters
and the autonomous efforts of local sites. Thus, we devel-
oped an “Information Collection Check Sheet for OHSMSs
at Overseas Plants” as a tool for efficient information gath-
ering,6 and investigated the actual conditions regarding, for
example, OHS regulations and human resource development
in a number of countries.”'?

In this study, we developed a global OHSMS model for
Japanese companies and confirmed its validity via coopera-
tion with the headquarters of a global Japanese manufactur-
ing company that produces construction equipment.

2 | METHOD

2.1 |

We established a research team that consisted of two expe-
rienced occupational physicians (OPs: SK, KM) working at
a Japanese branch of a US-based global company, two chief

Research team

OPs (YK, MS) with Japanese-based global enterprises, and
the chief OP (SN) and two in-house OPs (KH, NF) from the
target company, which is described below.

22 |

The target company is a manufacturer of construction and
mining equipment that has 12 production sites in Japan and
31 overseas sites. Of the overseas sites, 18 are located in five
Asian countries, including China, seven are located in five
European countries, including Russia, five are located in the
United States, and one is located in Brazil. The company has
approximately 60 000 employees worldwide, of which 60%
are non-Japanese employees working at the overseas sites.

The company produces a diverse range of products, and
total sales in the 2016 fiscal year were approximately 1.8
trillion yen. The possible health hazards for workers include
noise, heat, dust, organic solvents, and bad posture. Company
management displayed a clear willingness to promote both
OHS and OHS investment in all workplaces, including its
overseas sites.

Target company

2.3 | Model development process

The model was developed in four steps: (a) information gath-
ering; (b) establishing the model hypothesis and developing
evaluation indicators; (c) introducing the model hypothesis at
test sites and evaluating the roles of the company headquar-
ters; and (d) improvement of the model hypothesis based on
the results of the pilot implementation and completion of the
global OHSMS model.

231 |

Because most European sites exist in countries that are mem-
bers of the European Union, the OHS requirements are con-
sidered to be similar across these sites. Therefore, to better
understand the overall picture of the similarities and differ-
ences among the overseas sites, we surveyed nine countries
from various continents, including Japan.

To conduct the survey, we visited each of the nine coun-
tries following a literature and Internet search and gathered
information using the “Information Collection Check Sheet
for OHSMS at Overseas Plants”.® Members of the research
team visited the Japanese Embassy, local administrative agen-
cies such as the Ministry of Health, Labor and Welfare, ISO
(International Organization for Standardization) accreditation
bodies, and institutions that train OHS experts, such as uni-
versities, in each country. We conducted interviews with rep-
resentatives in each location that lasted for about 2-3 hours.
If sufficient information was not obtained during the initial
visit, we returned to the site as many times as necessary. A
flow chart of the survey procedure is shown in Figure 1.

Information gathering
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FIGURE 1
flow of this research for about 6 years

This figure shows the

Collection of various information on occupational health and safety (OHS)

in 9 countries using check sheets.

e

Members of the research team conducted the following based on the information

collected

(D Creation of model hypothesis at headquaters level and site level.
@ Creation of evaluation indicators for effectiveness of model hypotheses

2-1) Process evaluation index at headquarters.

2-2) Performance audit index on OHS at the test site.

—

Introducing the model hypothesisa at test sites (Indonesia and Thailand) and evaluating

the role of the company headquarters.

3-1) Verification based on the process evaluation index at the headquarters.
3-2) Verification based on the performance audit index on OHS at the test site.

——

Improvement of model hypothesis and completion of global OHSMS model

2.3.2 | Establishing the model
hypothesis and developing evaluation indicators

We conducted a meeting of the research team to establish
a model hypothesis based on the information obtained.
Following a brainstorming session with members of the re-
search team, we created the categories at headquarters level
and site level respectively. To establish a hypothesis based
on a global OHSMS perspective, we clarified that it will be
implemented at the headquarters and sites on the premise of
utilizing the basic policy and OHSMS.

Then, we created evaluation indicators for headquarters
and test sites to confirm the validity of the model hypothesis.
Evaluation indicators were also developed based on the ideas
presented by the research team members during the discussion.
The evaluation indicators made it possible to evaluate the level
of improvement in detail and to describe what kind of reach
(state) each criterion is specifically. Headquarters adopted pro-
cess evaluation and test sites created performance audit on OHS.

2.3.3 | Introducing the model hypothesis
at test sites and evaluating the roles of the
company headquarters

We conducted a pilot implementation of the global OHSMS
for Japanese companies in Indonesia and Thailand based on
the model hypothesis. While the sites in these countries had
already introduced a number of OHS initiatives, there was
considerable room for improvement, mainly in the field of
occupational health. For example, neither the established
OHS practices based on laws and regulations nor the risk
management system addressing hazardous factors not cov-
ered by laws and regulations were satisfactory. The train-
ing system in these two countries was relatively clear, and it
was easy to obtain specialized human resources from major

universities and administrative agencies. Furthermore, these
countries were selected because local management was com-
mitted to introducing the OHSMS.

Based on the hypothesis, we gained an understanding of
the OHS conditions at the sites in these countries through an
interview and field patrol with local health and safety per-
sonnel. Then, the research team presented proposals to the
site management teams regarding the measures necessary to
address OHS issues that had been identified. In cases where
the site personnel required assistance from OHS experts, we
introduced local experts to management, and also recom-
mended the use of OHS experts when it was necessary to
provide education and training for workers.

Then, we evaluated the effects of our intervention after
a period of time. The research team examined the functions
and roles of the company headquarters and evaluated after
developing efforts to test sites. The evaluation result of the
company headquarters was determined by the members of
the research team. Evaluation of the local sites was based on
previously determined evaluation indicators (performance
audit consists of evaluation items and criteria). Members of
the survey team discussed the audit results with the top man-
agement and safety and health managers of the target factory
and discussed until the audit team and the audited organiza-
tion were satisfied.

2.3.4 | Improvement of model

hypothesis based on the results of the pilot
implementation and completion of the global
OHSMS model

We reviewed the results of the performance audit and evalu-
ation following the pilot implementation. Then, we reviewed
the model hypothesis, discussed any necessary improve-
ments, and completed the global OHSMS model.
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3 | RESULTS
31 |

The results of the survey of OHS systems in nine countries,
including Japan, are as follows.

Information gathering

3.1.1 | Lawson OHSMS and status of
specialized human resources

Regarding presence of laws and guidelines on OHSMS,
Japan, Thailand, and China welcomed the introduction of an
OHSMS.

Regarding professionals mainly responsible for OHS ac-
tivities, OPs were active in Japan, Indonesia, Germany, and
Brazil. Safety Officers are active in Thailand and China. In
the United Kingdom, family physicians, and in the United
States, Safety Professionals and Industrial Hygienists have
been the main activities.

Regarding legal requirements concerning the appointment
and utilization of expert personnel in OHS, Japan, Indonesia,
Germany, and Brazil are all legally required to appoint OPs.
Japan, Thailand, China, and Germany have legal obligations
regarding the appointment of safety managers or safety officers.

Regarding status of training specialized human resources
on OHS, OPs in Japan and Indonesia were able to obtain quali-
fications by receiving more than 50 hours (Japan) and 56 hours
(Indonesia) of training. Different levels of SOs were developed
in Thailand and China. OP specialists were trained in Germany,
the United Kingdom, the United States, and Brazil. Although
there is no requirement to employ specialist staft such as OPs
and safety officers, the responsibilities of businesses are stip-
ulated, and specialist personnel are employed in the United
Kingdom and the United States (see Table 1).

3.1.2 | Status of major programs related to
occupational health

Regarding presence of law of risk assessment for harmful
factors, Japan, Germany, the United Kingdom and Brazil
have to conduct and personal exposure monitoring for haz-
ardous work is conducted in the United States.

Regarding evaluation of health effects by hazardous work,
employers are obliged to carry out evaluation of health effects by
hazardous work in all countries except for Myanmar. There are
those in which health checks and laboratory standards are reg-
ulated by law (eg, China) and those where they are selected by
specialized personnel (eg, Indonesia, Thailand, and Germany).

Regarding fit for work programs, all countries except for
Myanmar have laws and regulations prescribing pre-deploy-
ment health checks for workers engaged in hazardous work.
The United States is only required when a worker returns to
work after injury.

Regarding management of personal information, personal
health information is only shared between the workers and
medical professionals, and only health-related information
that is relevant to the workers’ employment is conveyed to
employers. In Myanmar, OHS legislation is not well-devel-
oped, and there is no clear provision for any of the above
practices (see Table 2).

3.2 | Establishing the model hypothesis and
developing evaluation indicators

321 |

We assumed a model consisting of two levels of practices at
the company headquarters and at each manufacturing site. In
the headquarters, the following eight practices were imple-
mented at the headquarters level: “formulation and dissemina-
tion of health and safety policies by the CEO (Chief Executive
Officer),” “establishment of a global safety and health confer-
ence,” “determination of OHSMS standards,” ‘“formulation
and notification of global standards,” “formulation and noti-
fication of performance audit standards,” “training of auditors
and conduct performance audit,” “support for securing and fos-
tering appropriate human resources at each site,” and “techni-
cal support in the case of a shortage of specialized resources.”

Of these, the global standards issued by the headquar-
ters of Japanese companies included those used to promote
the autonomous activities of the organization and to acquire
budget funding. To facilitate verification of the introduction
of global standards, we developed the following global stan-
dards: “risk assessment,” “chemical substance management,”
and “facilities and personal protective equipment standards.”

The components of an OHSMS that were developed and
applied at each site are as follows: “formulation of the basic
policy,” “specialized human resources in OHS or utilization
of external resources,” “companies’ global standards and reg-
ulations compliance,” “promotion of autonomous activities,”
and “internal audit and continuous improvement.”

The OHSMS at each site was based on the Occupational
Health and Safety Assessment Series (OHSAS) 18001 in
consideration of an integrated review with ISO 14001 and
the possibility of future global integrated authentication. At
the time of the development of the model hypothesis, ISO
45001 (which is similar to OHSAS 18001) was expected to
become an ISO standard in the near future. Therefore, it was
decided to replace OHSAS 18001 with ISO 45001 when it
was made official.

Model hypothesis

3.2.2 | Evaluation indicators

To evaluate the global OHSMSs of Japanese companies, we
decided to use process evaluations at the headquarters level
and performance audits at the test sites. Process evaluation
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(Continued)

TABLE 2

Evaluation of health effects by

hazardous work

Presence of Law of RA for harmful

factors

Management of personal information

Fit for work program

Country name

No

The results of SME are managed by

There is an obligation to conduct SME At the time of reinstatement after oc-

for special work obtained by law.

No

United State of
America

8

the company (in-house personnel in

charge).

cupational accidents or labor diseases, it

Using the results of PEM, voluntary

is required to prepare a workplace where
businesses can arrange by referring to the
opinion written on the doctor's medical
certificate at the time of reinstatement.

RA and measures based on the

results are required.

The results of GME (voluntary im-

plementation) are managed only by

individual workers and are not notified

to business operators.

Only workers and OPs can view the
results of SME and GME.

OPs conduct assessment of job aptitude

There is an obligation to conduct

SME.

Yes

Brazil

9

and state opinions to companies.

The risk of hazardous work inside the

workplace is identified by experts
in occupational health and safety

outside the company.

Abbreviations: GME, general medical examination; MH, mental health; OI, occupational injury; OP, occupational physician; PEM, personal exposure monitoring; PI, personal information; RA, risk assessment; SME, specific

medical examination; WRD, work-related disease.

Journal of Occupational Health \p/; | =y 7o

Open Access,

items at the headquarters level were “expression of company-
wide basic policy on health and safety,” “development and
dissemination of company-wide global standards required to
be implemented at each site,” “opportunities for information
sharing among staffs in charge of OHS at each site,” and “es-
tablishment of indicators for performance audits conducted
from the headquarters standpoint and training of auditors.”

The performance audits at the test sites were conducted
over 2 days by four researchers at each site. The audit team
proposed the scoring system in relation to the performance
audit evaluation (evaluation items and criteria) to top man-
agement and the OHS manager at the test site, and the scores
were determined based on mutual agreement. Evaluation
items at the test site were based on the following 12 items
after discussion among research team members: (1) introduc-
tion of management systems, (2) appointment of personnel
in charge of safety and health, organizational positioning,
and job authority, (3) competency of personnel in charge of
safety and health, (4) description in the management system
of specialized resources (people/organizations) in relation to
safety and health, (5) compliance, (6) risk assessment, (7)
risk reduction measures, (8) evaluation of health of workers
exposed to harmful factors, (9) evaluation of job aptitude and
suitability for employment (fit for work), (10) management
of personal information, (11) emergency preparedness in re-
lation to OHS functions, and (12) prevention of recurrence of
work-related illnesses. Each evaluation criteria was scored on
a 10-point Likert scale ranging from “0: Procedure (criterion)
does not exist” to “9: Procedure (criterion) is executed reli-
ably and continuously until it reaches a level that is a model
both inside and outside the company” (see Table 3).

3.3 | Introducing the model hypothesis
at test sites and evaluating the roles of the
company headquarters

3.3.1 | Testsite in Indonesia

Problems before introduction of model hypothesis

We conducted the first performance audit at the Indonesian
test site in August 2013. The audit showed that this site com-
plied with laws and regulations, that an OHSMS had not been
introduced, and that there were problems regarding a number
of occupational health practices including risk assessment,
chemical substance management, and health checks.

Specific activities to improve (September 2013 to May
2016)

After being introduced to global policies and draft global
standards, professional staff from the company's headquar-
ters provided education and training for workers. We also
assisted site personnel in obtaining advice from local OHS
experts.
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TABLE 3 Trends in evaluation indicators before and after interventions in Indonesia and Thailand (test sites)
Site in Indonesia Site in Thailand
Evaluation item Aug.2013 Jun.2016  Jun.2013 Aug.2016
(1) Introduction of management system 2 5 2 3
(2) Appointment of the persons in charge of safety and health, organizational 3 5 3 4
positioning, job authority
(3) Competency of person in charge of safety and health, 5 3
(4) Description in the management system of specialized resources 2 5 2 3
(people/organization) for safety and health
(5) Compliance 4 5 4 5
(6) Risk assessment 3 4 0 3
(7) Risk reduction measures 2 3 0 3
(8) Evaluation of health effects of workers exposed to harmful factors 2 4 2 4
(9) Evaluation of job aptitude and consideration of employment (fit for work) 0 4 0 3
(10) Management of personal information 4 4 0 5
(11) Labor during crisis management function that takes safety and health into 4 5 3 5
consideration
(12)Prevention of recurrence after occurrence of work-related illness 4 4 2 4

Definition of numbers: 0: Procedure (criteria) does not exist. 1: There is a procedure (criteria) but it has not been introduced. 2: There are procedures (criteria) and
some have been introduced. 3: There is a procedure (criteria) but there is a significant issue that needs to be addressed before it can be introduced. 4: There is a proce-
dure (criteria) but there is a minor issue that needs to be addressed before it can be introduced. 5: Procedure (criteria) is clearly executed. 6: Evaluation of effectiveness
of procedure (criteria) is continually performed (there is a mechanism). 7: Procedures (criteria) are executed (reliably and continually) and have achieved consistent
results. 8: The procedure (criteria) has been (reliably and continually) executed and has achieved high results. 9: Procedure (criteria) is (reliably and continually)

executed, and it is at a level whereby it is a model inside and outside the company.

Improvements after implementation and evaluation

We conducted a second performance audit in June 2016, and
the results from before and after the implementation of the
model hypothesis were compared. OHSAS 18001 certifica-
tion, which is an international standard for OHS management,
was acquired in January 2014, and practices from the Japanese-
based sites such as “Safety Dojo,” KY (danger prediction),
and 5S (Sorting, Setting-in-Order, Shining, Standardizing, and
Sustaining the Discipline) activities were implemented at the
Indonesian site. The test site entered into a consultancy con-
tract with the Department of community medicine, University
of Indonesia, and under the guidance of an occupational medi-
cine expert, hazard identification was performed and a hazard
list (eg, the creation of a noise map) was compiled. Then, risk
assessment was undertaken based on the hazard list. The rel-
evant aspects of the health-check process for workers engaged
in hazardous work were also reviewed. Selection and educa-
tion in the use of personal protective equipment was carried
out and a professional OP was hired.

As a result of these efforts, the following six evalua-
tion items improved by 2 points or more. (1) introduction
of management systems, (2) appointment of personnel in
charge of safety and health, organizational positioning, and
job authority, (3) competency of personnel in charge of
safety and health, (4) description in the management sys-
tem of specialized resources (people/organizations) in rela-
tion to safety and health, (8) evaluation of health of workers

exposed to harmful factors and (9) evaluation of job apti-
tude and suitability for employment (fit for work).These
efforts resulted in changes in the site's scores, as shown in
Table 3.

3.3.2 | Testsite in Thailand

Problems before introduction of model hypothesis

We conducted the first performance audit at the site in
Thailand in June 2013. The audit showed that safety and
health management was being carried out under ISO 14001,
and that there was compliance with the relevant laws and reg-
ulations. However, we found some problems regarding the
development of risk management processes based on risk as-
sessment and occupational health practices such as chemical
substance management and health checks. A safety officer
was hired and provided with appropriate training, including
training in occupational health.

Specific activities to improve (July 2013 to July 2016)

We did not seek support for the expert personnel, but we did
explain the global policy and the global standard plan, and
the specialist staff at the company headquarters continued to
implement risk assessment training. Because the safety of-
ficer who was hired did not have sufficient knowledge and
experience, we recommended external training.
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Improvements after implementation and evaluation

We conducted a second performance audit in August 2016.
OHSAS 18001 certification was obtained in April 2015, and
existing practices from the Japanese-based factories were
implemented. Furthermore, a health and safety officer was
placed in the manufacturing department, and existing work-
place hazards were identified and a hazard list was created.
Health checks for workers engaged in hazardous work were
reviewed by the new safety officer. The health-check pro-
cedure was amended based on recommendations from an
external OP. The in-house safety officer worked with exter-
nal labor health agencies and began to use the results of the
health checks to determine fit for work.

As a result of these efforts, the following eight evaluation
items improved by 2 points or more. (1) Competency of per-
sonnel in charge of safety and health, (2) risk assessment, (3)
risk reduction measures, (4) evaluation of health of workers
exposed to harmful factors, (5) evaluation of job aptitude and
suitability for employment (fit for work), (6) management of
personal information, (7) emergency preparedness in relation
to OHS functions and (8) prevention of recurrence of work-
related illnesses. These efforts resulted in changes in the site's
scores, as shown in Table 3.

3.3.3 | Evaluation of the company
headquarters

The Japanese headquarters published global safety and health
policies from April 2011 to August 2016. These outlined the
company's behavioral standards, and global safety and health
policies were transmitted to domestic and overseas business
sites. It was decided that annual global health and safety
meetings would be held and that OHSAS 18001 (now ISO
45001) or equivalent management system standards would
be introduced. Performance audit related to OHS were also
formulated, and initiatives to systematically audit a num-
ber of domestic and overseas business sites each year in ac-
cordance with the appropriate standards were implemented.
Regarding the training of auditors, staff with relevant knowl-
edge and experience were selected from within the company,
and on-the-job training was provided. Efforts were made to
secure and nurture specialized talent in each country to fulfill
contracts between local institutions and overseas affiliates. If
difficulties arose in dealings with a specific country, an OHS
expert from Japan was dispatched to the site. Regarding global
standards, guidelines for risk assessment, personal protective
equipment, and chemical substance management were formu-
lated and communicated.

The eight practices included in the model hypothesis at
the company headquarters level were discussed and exam-
ined by the research team, who evaluated the degree to which
each item had been achieved. Discussion continued until a
unanimous decision was reached in relation to each item. As
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a result, the following nine practices were identified as the
roles of headquarters. To establish and disseminate basic pol-
icy on health and safety by CEO. To establish global safety
and health conference. To determine OHSMS standard. To
formulate and notify global standards for OHS. To formu-
late and notify performance audit standards. To train auditors
and conduct performance audits. To evaluate the competence
and expertise of employed professionals and provide support
to secure and develop specialized human resources as nec-
essary. To provide technical support in the case of shortage
of specialized resources. To clarify the reporting route to the
headquarters of activities related to OHS at the site.

3.4 | Improvement of model hypothesis
based on the results of the pilot
implementation and completion of the global
OHSMS model

As a result of the pilot implementation, the effectiveness of
the model hypothesis was generally confirmed, with two
issues being identified by the research team. First, it was
deemed necessary to clarify the reporting mechanism to en-
able the company headquarters to better understand and com-
pare the situation at each site. Second, the local professionals
who were appointed lacked sufficient knowledge and experi-
ence in relation to the hygiene and health sectors.

As mentioned previously, safety awareness processes that
are unique to Japanese companies, such as “Safety Dojo” and
KY, were also introduced to overseas sites. However, when
the research team first developed the model hypothesis and
evaluation indicators, we did not see the need to evaluate
these activities. Therefore, they were excluded from the eval-
uation in the pilot implementation. After these issues were
addressed, the global OHSMS model for Japanese companies
was completed, as shown in Figure 2.

The global OHSMS model included the following features:
the inclusion of OHSAS 18001 (now ISO 45001), which is an
international management system standard, the announcement of
the policy by the CEO, the establishment of a coordination sys-
tem between the company headquarters and local sites, the use
of local expertise to collaborate with universities and other in-
stitutions, education and training of personnel, compliance with
laws and regulations, preparation of in-house global OHS stan-
dards, and performance audits. After obtaining approval from
management at the headquarters in Japan, the company finalized
the global OHSMS model and decided to implement it globally.

4 | DISCUSSION
We developed a global OHSMS model in four steps to enable
a common standard of OHS practice at all of a company's
sites, including overseas sites.
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Roles of headquarters

To establish and disseminate basic policy on health and safety by
Chief Executive Officer (CEO).

To establish global safety and health conference.

To determine OHSMS standard.

To formulate and notify global standards for OHS.

To formulate and notify performance audit standards.

To train auditors and conduct performance audits.

To evaluate the competence and expertise of employed
professionals and provide support to secure and develop specialized
human resources as necessary.

To provide technical support in the case of shortage of specialized OHS.
resources.

To clarify the reporting route to the headquarters of activities

related to OHS at the site.

Roles of local sites

To establish OHS basic policy of the site
referring to companywide safety and
health policy.

To develop OHSMS for the site.

To utilize human resources and external
resources in OHS specialized fields.

To  comply
standards and regulations.

To promote autonomous activities for

To implement internal audits and
continuous improvement.

FIGURE 2 This figure shows
the global OHSMS model for Japanese
companies newly developed by this research

group

with  corporate  global

In the first step, based on a previous study,6 it was neces-
sary to gather detailed information on OHS activities, which
are conducted in accordance with each country's laws and
regulations and the available human resources in terms of
OHS professionals. Therefore, the research team gathered in-
formation in advance using the Internet, visited each country
selected in the study sample, and gathered information on site
by conducting interviews with various stakeholders.”

In the second step, it was necessary to develop and verify a
model for an OHS system that could be used at overseas sites.
Therefore, the research team discussed the information that
had been compiled and developed a model hypothesis based
on the results. In addition, evaluation indicators were devel-
oped. Furthermore, we emphasized the promotion of autono-
mous practice and human resource development at each site.

In the third step, it was necessary to select overseas sites
to test the model hypothesis and verify the effects, and to un-
dertake pilot implementations. In addition, it was necessary
to enumerate the efforts that were necessary on the part of
the Japanese headquarters. Therefore, based on the informa-
tion relating to each country gathered during the first step,7'9
and with the cooperation of the management of the company,
two countries, Indonesia and Thailand, were selected for pilot
implementations.

In the fourth step, based on the results obtained from the
pilot implementations, the research team verified the validity
of the model hypothesis and evaluation indicators. Finally,
we improved the model based on our findings following the
above process.

4.1 | Pilot implementation in two countries
(Indonesia and Thailand)

Based on the theory assumed at the research team meet-
ing, we conducted pilot implementation in Indonesia and
Thailand. In the results using the evaluation indicator, the six
and eight items have significantly improved in Indonesia and
Thailand, respectively.

The common weakness was observed in occupational
health programs, such as evaluation of health of workers
exposed to harmful factors and evaluation of job aptitude
and suitability for employment (fit for work) before imple-
mentation. One of the success factors at the pilot sites was
evaluating the existing OHS expertise and improving it by
obtaining advice external experts or enhancing skills of in-
ternal experts with training.” In addition, the implementation
of risk assessment and risk reduction was not sufficiently
implemented at the sites. Therefore, when introducing the
global OHSMS, it was considered important to strengthen
risk assessment education,’ provide company-wide guide-
lines,* and secure experts who completed comprehensive
OHS training.5

4.2 | Headquarters functions and roles
promoting the global OHSMS model

In order to support the introduction of the global OHS model,
the headquarters played several significant roles.’ Among
them, OHS policies by CEO and the OHS global conference,
which brings together representatives from around the world,
show the direction of the company and it is presumed that it
was effective for information sharing and network construc-
tion.*” It is also speculated that the common safety and health
system was established at sites around the world by recom-
mendation of obtaining the certification of the international
standard of OHSMS (1S045001').

Performance audit that evaluates OHS activities with
common items clarifies the characteristics and issues of each
business site, and it offers opportunities for improvement of
OHS activities.>'? The process and report of the performance
audit should be accepted not only by the headquarters of
Japan but also by the management of local business sites. The
performance audit team was composed mainly of members of
the research team who had auditor experience in the past.12
Since audits require conversations in English, they may need
to have certain language skills as well as OHS knowledge.
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Since the performance audit was extremely important for the
operation of the global OHSMS model and verification of
the effects,”'? it should be considered to secure competent
auditors by training inside resources contracting with outside
ones.

4.3 | Reporting system to the health and
safety department in headquarters regarding
performance audit results

The evaluation of the performance audit identified two issues
regarding the model hypothesis. In relation to the company
headquarters’ reporting system, each site currently reports
to the manufacturing department, but not to the health and
safety department. To enable an understanding of the OHS
situation at each site and an evaluation of the effectiveness
of the global standards, it is necessary to build a regular busi-
ness reporting line to the company headquarters’ health and
safety department.

4.4 | Need for utilization of occupational
health experts

To promote autonomous practices based on the minimum
standards contained in the model hypothesis, it is essential
to use specialized OHS resources.” While such specialized
resources are used in Europe and the United States,13 14 most
Asian countries only have access to limited resources. The
legal obligations in relation to the appointment of specialized
staff also vary widely among countries.

Of the countries in which the model was introduced,
Indonesia is required to appoint a doctor who has undergone
a short period of training.7 This legal requirement already
existed at the time of the pilot implementation. However,
the level of expertise was not considered sufficient, and was
greatly improved by using an OP who undertook systematic
training to obtain a professional qualification.

Meanwhile, in Thailand, the placement of a safety offi-
cer with an undergraduate degree from a faculty of public
health is mandatory,8 and this was already in place at the time
of the pilot implementation. However, this requirement did
not provide the officer with sufficient experience, and there-
fore the existing occupational health programs need further
improvement.

Thus, in this model, it is desirable to select experts who
are familiar with the local situation (eg, OPs and certified
experts) in each country. This means that this need will
be secured as a special resource in the occupational health
field, and its effect will be clarified by recognizing it as a
requirement. In developing countries, where it is difficult
to obtain specialized resources, it is necessary to consider
support from company headquarters and/or neighboring
countries.
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4.5 | Necessity of evaluation of practices to
increase workers’ awareness

Some practices were not subject to evaluation in the per-
formance audits. These included Safety Dojo and KY" ac-
tivities. In Japan, major safety practices must comply with
various laws and regulations, and until risk assessment
becomes mandatory,m’17 measures must be developed to
increase safety awareness. Thus, many overseas sites are
making significant efforts in areas other than risk manage-
ment. It is necessary to promote risk assessment, prioritize
risks in the workplace, and strategically promote risk reduc-
tion. In addition, voluntary efforts to raise awareness of the
health and safety of workers are also important.18 A perfor-
mance audit evaluates such efforts, and therefore improve-
ments are essential, and are also a feature of the proposed
management system.’

4.6 |

Managing a global OHSMS requires leadership from top
managc:ment19 and this initiative was implemented with
strong support from top management. They recognized that
OHS issues at their overseas sites involved numerous risky
practices. Thus, recognition and cooperation from top man-
agement at the company headquarters is indispensable for
successful implementation at the local sites.

Necessity of management leadership

4.7 | Characteristics of a global OHSMS
model for Japanese companies

Our global OHSMS model has the following features: (a) it
introduces 1SO 45001 as the framework for the OHSMS'!;
(b) the standard issued by the company headquarters is the
minimum standard, including the basic global policy for
OHS; (c) it uses the most appropriate professionals in the
area; and (d) it includes a performance audit to confirm the
effectiveness of the system and to provide opportunities for
improvement.

To enable Japanese companies to establish consistently
sound OHS practices at all sites, including overseas sites,
we propose to introduce a management system that serves as
an overall framework. ISO 45001 is a global standard,"' and
each country has appropriate resources such as a certifica-
tion body. Furthermore, from the viewpoint of the company,
it is advantageous if it possesses the possibility of integrated
authentication with other ISO systems (eg, ISO 14001 and
ISO 9001). However, by only introducing ISO 45001, we
do not believe that OHS practices at overseas sites will im-
prove to the level required. The introduction of ISO 45001 by
Japanese companies is considered to be merely a “necessary
condition” for the development of global OHS activities, in-
cluding at overseas sites. ™
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Regarding the items issued by the company headquar-
ters, these are limited to understanding the situation at
each site and enabling comparisons, and by the need to se-
cure OHS budget allocations. In countries where detailed
requirements are already set out in various laws and or-
dinance,'” there may be discrepancies and duplications be-
tween the company headquarters’ standards and local laws
and customs. For example, if health checks are mandatory
in Japan, inconsistencies will arise in Western countries
where health-check results are not used to determine a
worker's ability to perform certain tasks because of privacy
concerns. In addition, if measurement of the working envi-
ronment is mandated, duplication occurs (such as requir-
ing both practices in the country of management) based on
personal exposure measurements. Thus, the company head-
quarters needs to act consistently in accordance with the
global OHSMS model.

Under the proposed model, it is necessary to conduct per-
formance audits on a regular basis, for example, every three
years. This will ensure that conformity with standards is
monitored, as well as the degree of conformity. Continuous
improvement can also be evaluated. Therefore, it is essential
that quality is maintained via performance audits conducted
by internally trained auditors. If a global OHSMS model for
Japanese companies is introduced and the understanding of
the necessary internal standards by experts and staff in charge
of OHS at each site is improved, then it will also be possible
for them to act as auditors.

4.8 | Limitations

This model was established in relation to a specific company,
and its validity was only confirmed in two emerging coun-
tries. Therefore, it is necessary to verify its effectiveness via
full implementation throughout all of the company's overseas
sites and through its application in other industries.

5 | CONCLUSION

The validity of our global OHSMS model was confirmed by
the fact that company headquarters’ roles functioned prop-
erly under the model, while OHS practices at the test sites
were improved as a result of the intervention. We will further
evaluate the effectiveness of the model by introducing it to all
of the major manufacturing sites of the target company and
by extending it to other companies in the near future.
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Systems and actual practices of occupational safety and health risk management in the
People’s Republic of China

Naoto Ito', Ko Hiraoka™?, Shigeyuki Kajkr**, Yuichi Kopavasur® °, Masamichi UeHaArA®, Shigemoto Nakanisar> ’
and Koji Mor?®

'Occupational Health Training Center, University of Occupational and Environmental Health, Japan

*Komatsu, Ltd.

*Department of Occupational Health Practice and Management, Institute of Industrial Ecological Science University of Occupational
and Environmental Health, Japan

*Advanced Occupational Health Research and Consulting (AORC), Ltd.
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"Simulation Lab Center, Federation of National Public Service Personnel Mutual Aid

Abstract: Objectives: To investigate the systems and actual practices of occupational safety and health risk management in China.
Methods: First, we gathered basic information through a literature review using an academic search engine (Japan Medical Abstracts
society, Pubmed, and Google Scholar), as well as a general search on the Internet. Next, we conducted field surveys at a graduate
school for public health, providers of occupational health services (e.g. medical examinations, working environment measurements),
and local workplaces of a Japanese construction machinery company in China. This information was analyzed in terms of legal
framework, professional staff, working environment measurements, medical examinations, occupational diseases, and occupational
health service providers. Results: Health and safety-related matters have become codified in Chinese workplaces as a result of safety
laws and measures to prevent occupational diseases. While the country does have safety and hygiene officers, they lack official
frameworks for occupational physicians and nursing professionals. The employers are not obligated to appoint medical professionals.
While general medical examinations are not provided for under Chinese law, businesses are obligated to bring in external providers
of occupational safety to perform special medical exams and working environment measurements. Occupational diseases are on the
rise; pneumoconiosis comprises roughly 80% of cases. In addition, occupational health technical service providers have specialized
staff and are not permitted to perform medical examinations or other services without government accreditation. Discussion/Conclu-
sion: There are great disparities in specialist knowledge about health and hygiene between company staff and external organizations,
thus running the risk of corporate health and safety policies existing only on paper. This issue demands greater utilization of public
health physicians in Chinese workplaces and support from Japanese professionals who understand how occupational safety and
health risk management operate in China.

(Sangyo Eiseigaku Zasshi 2020; 62: 72-82)
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Cardiovascular and cerebrovascular diseases risk associated with
the incidence of presenteeism and the costs of presenteeism
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IDepartmv:nt of Occupational Health
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Industrial Ecological Sciences, University Objectives: The objective of this study was to estimate a risk of cardiovascular and
of Occupational and Environmental Health cerebrovascular diseases for each worker and to determine whether this risk is asso-

Japan, Kitakyushu, Japan . . L. . . .
) i i ciated with the incidence and costs of presenteeism, absenteeism, and medical/drug
Data Science Center of Occupational

Health, University of Occupational and treatments.
Environmental Health, Japan, Kitakyushu, Methods: Established risk equations were used to estimate the 10-year probability
Japan

of developing coronary artery disease and ischemic stroke in male workers aged
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and Community Health, University of 40-65 years who were recruited from four pharmaceutical companies in Japan. The

Occupational and Environmental Health, incidence of presenteeism was defined as existence of presenteeism for the past a
Japan, Kitakyushu, Japan month, and the incidence of absenteeism was defined as existence of sick-leave for
Correspondence the past three months by a self-administered questionnaire. Each cost was calculated
Tomohisa Nagata, Department of based on the human capital method. Data on medical/drug treatments were collected

Occupational Health Practice and
Management, Institute of Industrial

from health insurance claims.

Ecological Sciences, University of Results: The risks were calculated for 6047 workers. Individuals at moderate and

Occupational and Environmental Health, high risk of coronary artery disease had a significantly higher rate of presenteeism
Japan, 1-1 Iseigaoka, Yahatanishi-ku,

Kitakyushu 807-8555, Japan.
Email: tomohisa@med.uoeh-u.ac.jp ischemic stroke also had a significantly higher rate of presenteeism and absenteeism

and absenteeism than workers at low risk. Workers at moderate and high risk of

than workers at low risk. Mean costs for absenteeism and medical/drug treatments
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JP16K19264; the Collabo-Health Study while costs for presenteeism did not.

increased with the risk of developing coronary artery disease or ischemic stroke,

Group Conclusions: To prevent the costs of presenteeism, workers not only at high risk
but also at low and moderate risk of developing cardiovascular and cerebrovascular

diseases should receive health care services.
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Employee illness results in both medical expenses and
productivity loss from disability, absenteeism, and presen-
teeism. The role of health in productivity management has
gradually garnered attention from government agencies
and employers in Japan, where the working population is
shrinking and aging.' Studies have shown that a detailed
breakdown of costs by medical condition is required for
decision-making in the field of employee health,> and we
previously reported that the burden of presenteeism was
greater than that of medical expenses and absenteeism in
Japanese workers.* The importance of health management
measures targeting a decline in productivity that is attribut-
able to presenteeism is becoming increasingly recognized
in Japan.

Presenteeism has been associated with a stressful work
environment® and modulated by individual worker risk
factors® and the incidence of chronic illnesses.” To reduce
presenteeism, measures should incorporate both a popula-
tion approach and a high-risk approach. In the high-risk ap-
proach, the employees at high risk of presenteeism should
be identified and treated individually. In Japan, employers
are obligated to conduct general periodic health examina-
tions for all workers under the Industrial Safety and Health
Act,8 while additional health assessments require cumber-
some procedures to protect employees’ personal informa-
tion.” The general health examination therefore offers an
effective opportunity to identify employees at high risk of
presenteeism.

The costs of cardiovascular and cerebrovascular diseases
constitute a great burden, and account for half of all causes
of death and one-quarter of work disability causes in the
working population in J apan.lo Since employees are now
expected to work more years than in the past because of
the shrinking workforce, more individuals are projected to
develop these diseases prior to retirement.!! Furthermore,
the health effects of long working hours have become a
major social issue, and cardiovascular and cerebrovascular
diseases are regarded as the main adverse health effect of
long working hours and industrial accidents.'? For these
reasons, the Ministry of Health, Labour and Welfare has
placed an emphasis on testing for and preventing these
diseases.

Studies have reported that medical and absenteeism costs
increase with disease-related risks,M']7 and that the costs of
presenteeism are also associated with a number of health risk
factors and with the sum of risk factors identified in each
employee.”'®?? These may also include non-physical factors,
such as the refusal to use safety belts or dissatisfaction with
life.? The costs of presenteeism may therefore not reflect
the risk of cardiovascular and cerebrovascular diseases accu-
rately. To the best of our knowledge, there are no published

studies that correlate these risks with presenteeism. Such data
would be an important resource for managing health and pro-
ductivity in the workplace.

Risk equations have been developed to estimate the 10-
year probability of coronary artery disease and ischemic
stroke in Japanese individuals.”® This probability can be cal-
culated from age, sex, smoking status, systolic blood pres-
sure, antihypertensive medication use, diabetes mellitus, and
cholesterol levels; these data can be obtained from standard-
ized laboratory tests and questionnaires during the general
periodic health examinations. Coronary artery disease and
ischemic stroke are major diseases in Japan. We hypothe-
sized that employees at high risk of cardiovascular and cere-
brovascular diseases, as estimated by the risk equations for
coronary artery disease and ischemic stroke, would exhibit
greater presenteeism than employees deemed at lower risk.
We hypothesized as well that employees at high risk would
exhibit greater absenteeism and medical/drug costs than em-
ployees deemed at lower risk. The purpose of this study was
to examine the association between the 10-year probability
of developing these diseases and the incidence or costs of
presenteeism, as well as the association with medical/drug
treatment and absenteeism. By clarifying these associations,
it is possible to estimate the effect and economic impact of
preventing cardiovascular and cerebrovascular disease, and
to clarify the characteristics of the target population for pre-
venting presenteeism.

2 | MATERIALS AND METHODS
We conducted a cross-sectional study of male employees
aged 40-65 years in four pharmaceutical companies and
their health insurance society. This age group was selected
because the minimum age for the applicability of the risk
equation method® estimating the 10-year probability of
coronary artery disease and ischemic stroke is 40 years,
and 65 is a retirement age. The predicted probability of
incident coronary artery disease within 10 years and the
predicted probability of ischemic stroke within 10 years
were calculated for each employee by combinations of age,
sex, smoking status, systolic blood pressure, cholesterol
levels, antihypertensive medication use, and use of medica-
tions to control diabetes.?® These data were obtained from
the standardized laboratory tests and health questionnaires
administered to employees in 2014 in each participating
company.

We divided the subjects into three groups according to the
probability of incident coronary artery disease. We defined
the workers whose probabilities were less than 0.5% as “low-
risk,” the workers whose probabilities were 0.5%—2.0% as
“moderate-risk,” and the workers whose probabilities were
more than 2.0% as “high-risk.” The cutoff points were set
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by reference to low-density lipoprotein cholesterol manage-
ment target-setting.24 We also divided the probability of in-
cident ischemic stroke into three categories using the same
definition.

This study was approved by the ethics committee of the
University of Occupational and Environmental Health, Japan,
Kitakyushu, Japan (H26-026 Date: 7/August/2019).

We designed a web-based, self-administered question-
naire about presenteeism and absenteeism in 2014. We
asked participants whether they had experienced health is-
sues at work over the preceding month. If the answer was
yes, we asked whether the symptoms affected the quality
and quantity of their work, in comparison with productivity
during periods without symptoms. The quality and quantity
were scored on a 0-10 scale.”>*> When participants had no
health issues or indicated that their health issues had not
affected the quality and quantity of their work at all, we
defined the situation as “no presenteeism.” When partici-
pants indicated that their health issues did affect their work
to any degree, we defined the situation as “presenteeism,”
and the incidence of presenteeism was defined as existence
of “presenteeism.” We calculated the presenteeism costs
using the following formula®*:

Presenteeism costs =JPY3, 300 x 8 (working hours per day)
X (1 —quantity (0— 10) X quality (0— 10) /100)

X (days with symptoms in a year)

The mean payroll per person per hour was set at 3,300
Japanese Yen (JPY) and based on the average in large manu-
facturing companies in 2014 in J apan.26

We asked participants how many sick-leave days they had
taken over the preceding 3 months. All subjects of this study
were full-time employees, and they were guaranteed a suffi-
cient sick leave according to their years of service. The salary
was guaranteed by the company or health insurance unions de-
pending on the number of days off. If the answer was none, we
defined the situation as ‘“no absenteeism.” All other answers
were scored as “absenteeism,” and the incidence of absentee-
ism was defined as existence of “absenteeism.” We calculated
the absenteeism costs using the following formula®:

Absenteeism costs =JPY3300 x 8 (working hours per day)

X (sick —leave days in a year)

We received inpatient medical and pharmaceutical claims,
outpatient medical claims, and outpatient pharmaceutical
claims data for all participants from the health insurance
unions, which covered the period between 1 April 2014 and
31 March 2015. The claims did not include dental treatments
or over-the-counter drug expenses. We defined the sum of

Joural of Occupational Health \p/; | =y "
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inpatient medical and pharmaceutical claims, outpatient med-
ical claims, and outpatient pharmaceutical claims as medical/
drug costs. We excluded employees who spent more than 10
million JPY in medical expenses during that period to avoid
the influence of catastrophic events.

2.1 | Statistical analysis

We first calculated descriptive statistics (percentages,
means, and standard deviation) in each risk category.
Logistic regression was used to calculate the odds ratio
of each incidence of presenteeism and absenteeism com-
paring each category of coronary artery disease and
ischemic stroke risk. We calculated the odds ratio ad-
justed for occupation (categorical variables) and body
mass index (continuous variable), which were not used
for estimating the 10-year probability of coronary artery
disease and ischemic stroke. Next, we compared absen-
teeism, presenteeism, and medical/drug costs between
the three categories. Statistical analysis was conducted
using the Kruskal-Wallis test, and post-hoc multiple com-
parisons were made using the Mann-Whitney U test with
Bonferroni corrections. All tests were two-tailed, with
differences reported as significant if P < .05. All analyses
were performed in SPSS version 25 (IBM SPSS, Armonk,
NY, USA) and Stata version 16 (StataCorp, College
Station, TX, USA).

3 | RESULTS

We sent an e-mail solicitation for questionnaires to 11 774
male employees aged 40-65 years in four companies, and
6,581 individuals (56%) responded. We excluded 530 em-
ployees for missing data and four employees who experi-
enced catastrophic events that required extensive medical
treatment (more than 10 million JPY in medical expenses).
The number of employees eligible for inclusion in the analy-
sis was 6047. The numbers of employees in each coronary
artery disease risk category (low, moderate, and high) were
2374, 1808, and 1865, respectively. The numbers of employ-
ees in each ischemic stroke risk category were 2319, 1628,
and 2100, respectively. Table 1 lists the characteristics of
study participants, stratified by each category.

Regarding coronary artery disease, the incidence of pre-
senteeism (defined as existence of presenteeism for the past
a month) was recorded for 19%, 22%, and 27% of partici-
pants at low, moderate, and high risk, respectively (Table
2). The incidence of absenteeism (defined as existence of
sick-leave for the past three months) was recorded for 17%,
21%, and 30% of participants at low, moderate and high
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TABLE 1 Demographic characteristics of the study population

Total Coronary artery disease risk Ischemic stroke risk
Moderate Moderate
Low risk risk High risk Low risk risk High risk
N = 1125 N = 4004 N =918 N = 2319 N = 3014 N =714
N % N % N % N % N % N % N %
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Age*
40-49 3,107 51 1,125 100 1,866 47 116 13 2,319 100 780 26 8 1
50-59 2,679 44 0 0 2,022 50 657 72 0 0 2,183 72 496 69
60-65 261 4 0 0 116 3 145 16 0 0 51 2 210 29
Occupation
Clerical 830 14 148 13 559 14 123 13 299 13 436 14 95 13
administrative
support
Sales 2,507 41 403 36 1,643 41 461 50 970 42 1,213 40 324 45
Research and 1,036 17 218 19 701 18 117 13 460 20 480 16 96 13
development
Production line 521 9 84 7 361 9 76 8 180 8 263 9 78 11
Other 1,153 19 272 24 740 18 141 15 410 18 622 21 121 17
Smoking®
Yes 1,669 28 0 0 1,202 30 467 51 501 22 822 27 346 48
Treatment for
hypertension®
Yes 1,171 19 0 0 483 12 688 75 0 0 659 22 512 72

Treatment for
diabetes mellitus®

Yes 266 4 0 0 73 2 193 21 0 0 79 3 187 26
Treatment for
hyperlipidemia®
Yes 965 16 83 7 554 14 328 36 172 7 523 17 270 38

Body mass index ~ 23.9 32 229 25 238 3.1 25.7 3.6 232 28 241 32 252 35
(kg/m?)
Systolic blood 121 14 115 9 121 14 127 15 115 11 123 14 127 15
pressure
(mmHg)*
Diastolic blood 77 10 73 8 78 10 82 11 74 9 79 10 81 11
pressure
(mmHg)
Total cholesterol 202 32 197 28 204 31 204 37 202 31 205 31 194 33
(mg/dL)
Low-density 123 29 118 25 124 30 123 32 124 29 124 29 114 29
lipoprotein
cholesterol (mg/
dL)
High-density 58 14 60 13 59 15 53 14 58 14 59 15 55 14
lipoprotein
cholesterol (mg/
dL)

(Continues)
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TABLE 1 (Continued)
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Total Coronary artery disease risk Ischemic stroke risk
Moderate Moderate
Low risk risk High risk Low risk risk High risk
N = 1125 N = 4004 N =918 N =2319 N = 3014 N =714
N % N % N % N % N % N % N %
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Triglycerides 127 99 97 50 124 84 175 165 114 74 130 106 155 126
(mg/dL)
Fasting blood 97 16 92 8 96 14 108 27 93 10 97 15 109 27
glucose (mg/dL)
Glycated 5.5 06 53 0.3 54 0.5 5.9 0.9 5.3 0.4 5.5 06 59 0.9
hemoglobin
(HbAlc, %)

*These variables were used to calculate the risk of coronary artery disease and ischemnic stroke.

risk, respectively. Workers at moderate and high risk also
had a significantly higher risk of incidence of presenteeism
than workers at low risk (OR: 1.18; CI: 1.00-1.40 for mod-
erate-risk workers and 1.46 [CI: 1.18-1.81] for high-risk
workers). Workers at moderate and high risk had a signifi-
cantly higher risk of incidence of absenteeism than workers
at low risk (odds ratio [OR]: 1.29; 95% confidence interval
[CI]: 1.08-1.53 for moderate-risk workers and 2.11 [CI:
1.69-2.63] for high-risk workers).

Regarding of ischemic stroke, the incidence of presen-
teeism was recorded for 20%, 23%, and 25% of participants
at low, moderate, and high risk, respectively. The incidence
of absenteeism was recorded for 19%, 22%, and 31% of
participants at low, moderate and high risk, respectively.
Workers at moderate and high risk also had a significantly
higher risk of incidence of presenteeism than workers at
low risk (OR: 1.17; CI: 1.02-1.33 for moderate-risk workers
and 1.24 [CI: 1.01-1.51] for high-risk workers). Workers at
moderate and high risk of ischemic stroke had a signifi-
cantly higher risk of incidence of absenteeism than work-
ers at low risk (OR: 1.23; CI: 1.07-1.41 for moderate-risk
workers and 1.94 [CI: 1.59-2.36] for high-risk workers).

The mean presenteeism costs per person per year in groups
at low, moderate, and high risk for coronary artery disease
were JPY 322 418, JPY 341 768, and JPY 337 277, respec-
tively (Figure 1). Only the high-risk and low-risk groups dif-
fered significantly (P < .01). The mean absenteeism costs per
person per year in groups at low, moderate, and high risk for
coronary artery disease were JPY 35 388, JPY 47 697, and
JPY 75 059, respectively. All risk groups differed signifi-
cantly (P < .001). Mean medical/drug costs per person per
year in the high-risk group were highest (JPY 240 486), fol-
lowed by costs in the moderate-risk group (JPY 133 820) and
in the low-risk group (JPY 97 816). There was a significant
cost difference between all risk groups (P < .001).

The mean presenteeism costs per person per year in groups
at low, moderate, and high risk for ischemic stroke were
JPY 330,213, JPY 353 118, and JPY 295 122, respectively
(Figure 2). The three risk groups differed significantly in the
Kruskal-Wallis test (P = .031) but not in the post-hoc multi-
ple comparisons test (Mann-Whitney U-test with Bonferroni
correction). The mean absenteeism costs per person per year
in groups at low, moderate, and high risk for ischemic stroke
were JPY 38 729, JPY 50 733, and JPY 79 792, respectively.
All risk groups differed significantly. Mean medical/drug
costs per person per year in the low-, moderate-, and high-risk
groups were JPY 90 838, JPY 157 818, and JPY 252 531, re-
spectively. The three groups differed significantly (P < .001).

4 | DISCUSSION

We sought to associate the probability of developing coro-
nary artery disease and ischemic stroke with the incidence
of presenteeism and absenteeism, as well as with the annual
mean cost per employee of presenteeism, absenteeism, and
medical/drug treatments. Presenteeism and absenteeism
were higher in workers at moderate and high risk of coro-
nary artery disease and ischemic stroke. The mean costs of
absenteeism and medical/drug treatments were higher in
the high-risk groups, and presenteeism costs were higher
in the group at high risk for coronary artery disease but not
ischemic stroke. Overall, the costs of presenteeism were
much higher than those of absenteeism or medical/drug
treatments, which is consistent with the findings of our
previous study.® As far as we know, this is the first study to
assess the association between risks of cardiovascular and
cerebrovascular diseases calculated with risk equations and
presenteeism, absenteeism, and medical/drug treatment
simultaneously.
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TABLE 2 Adjusted odds ratio of incidence of presentecism and absenteeism by risk category
Incidence of presenteeism® Incidence of absenteeism”
95% 95%
Proportion Adjusted confidence P Proportion  Adjusted confidence P
(%) odds ratio®  interval value (%) odds ratio® interval value
Coronary artery disease
Low risk 19 ref 17 ref
Moderate risk 22 1.18 1.00-1.40 .048 21 1.29 1.08-1.53 .005
High risk 27 1.46 1.18-1.81 <.001 30 2.11 1.69-2.63 <.001
Ischemic stroke
Low risk 20 ref 19 ref
Moderate risk 23 1.17 1.02-1.33 .022 22 1.23 1.07-1.41 .003
High risk 25 1.24 1.01-1.51 .039 31 1.94 1.59-2.36 <.001
* The incidence of presenteeism was defined as existence of presenteeism for the past a month by a self-administered questionnaire.
® The incidence of absenteeism was defined as existence of sick-leave for the past three months by a self-administered questionnaire.
¢ Adjusted for occupation (categorical variables) and body mass index (continuous variable).
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FIGURE 1
risk of coronary artery disease. **P < .01; ***P < .001

Our findings of increased absenteeism and medical/drug
treatments in the high-risk group are in accordance with
those of studies that reported that absenteeism or medical/
drug costs increased as the number of cardiometabolic risk
factors increased,'*'” and suggest that employers would ben-
efit from reducing absenteeism and medical/drug treatments
to intervene in high-risk individuals identified from health
examinations.

The percentage of employees displaying symptoms
that cause presenteeism is reported to be approximately
16%-22%"" among workers in large Japanese companies.
Therefore, identifying individuals at high risk and offering

Mean costs of absenteeism, presenteeism, and medical/drug treatments per person per year (Japanese Yen in 2014) stratified by

them treatment measures would constitute an effective ap-
proach. In Japan, employers are required to implement inter-
vention measures in occupational health after general health
examination. Since studies have shown that presenteeism
increases as the number of risk factors for cardiovascular
and cerebrovascular diseases increase:s,7’18'22 we examined
the feasibility of screening individuals at high risk of pre-
senteeism using the disease risk factors that can be identified
by the general health examination. We found that presentee-
ism was higher in individuals at high risk of coronary artery
disease and ischemic stroke, suggesting that this approach
is effective. This result contradicts the fact that costs of
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FIGURE 2 Mean costs of absenteeism, presenteeism, and medical/drug treatments per person per year (Japanese Yen in 2014) stratified by

risk of ischemic stroke. **P < .01; ***P < .001

presenteeism were not higher according to rising the risk of
coronary artery disease and ischemic stroke. Presenteeism
costs are calculated not only by the existence of preesntee-
ism but also by factors that affect the work. A past study
revealed that the highest cost burdens of presenteeism from
chronic illness were related to mental (behavioral) health
conditions.* Although the rate of co-morbidity between car-
diovascular and cerebrovascular disease and depression is
relatively high at around 20%,%® the risk factors for those
diseases are not exactly the same. There might be many peo-
ple with mental health illness in the low or moderate risk
group of cardiovascular and cerebrovascular diseases as
those in the high-risk group. In addition to this, the amount
of presenteeism costs for people with symptoms of mental
illness is higher than for other symptoms.* For that reason,
costs of presenteeism in workers at low and moderate risk
for both coronary artery disease and ischemic stroke may
contain costs of presenteeism related to mental health condi-
tions. Costs of presenteeism in workers at low and moderate
risk should not be neglected since it involves much higher
than costs of absenteeism or medical/drug. These findings
also indicate that employers should consider investing in
countermeasures against presenteeism, such as interventions
to relieve stressful conditions in the workplace.

This study has several limitations. First, we used data from
employees of large pharmaceutical companies. The smok-
ing rate was 28% among the subjects of this study (mostly
40-59 year old men). According to the National Health and
Nutrition Survey,29 which is a representative sample of the
general population in Japan, smoking rate was 44.2% among
men in their 40s and 36.4% in men in their 50s in the 2014

survey. The subjects in this study may be healthier than the
general population. However, since this study calculates the
absolute risk of cardiovascular and cerebrovascular diseases
using data from lifestyle and blood tests, the results of this
study can be used in other groups. The future study is needed
to confirm reproducibility of this results in small and me-
dium enterprises and other industries. This study was con-
ducted only among men, and it will be necessary to consider
it among women in the future. Second, we could not calculate
the costs of over-the-counter drugs, but as sales of such drugs
in Japan total only JPY 94 billion, compared with JPY 985
billion for prescription drugs,30 we estimate that the influ-
ence of the former is small. Third, dental claims were not
included in the medical/drug costs. Again, as dental costs
are estimated at only 6.8% of total expenditure for medical
care.”! we surmise that their influence on our findings is neg-
ligible. Fourth, this study was cross-sectional, so we were
unable to estimate whether programs aimed at preventing
cardiovascular and cerebrovascular diseases reduce the eco-
nomic burdens of presenteeism, absenteeism, and medical/
drug treatments. Determining the efficacy of prevention pro-
grams would require intervention studies.

Despite the limitations, our study adds to the literature as-
sessing health-related costs in the context of cardiovascular
and cerebrovascular diseases. The findings could assist em-
ployers in developing effective strategies for the promotion
of workplace health and human capital, especially in Japan.
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