Chapter 8
Work Stress and Health: The Case of Japan

AKkizumi Tsutsumi

8.1 Work Stress and Policy Responses in Japan: A Brief
Overview

The Japanese Ministry of Health, Labour, and Welfare has conducted a representa-
tive survey of companies and employees in Japan every 5 years since 1982.
Currently, more than 50 % of employees in Japan report strong worry, anxiety, or
stress at work or in their working life. The number of suicides among employees
increased from about 6000 per year in 1997 to about 9000 per year in 1998 and
remained stable until 2009. However, there has been a declining trend in recent
years. In 2014, a total of 1456 claims were submitted requesting worker compensa-
tion for work-related mental disorders, and among these, 213 were suicide-related.
Yet, only 497 claims for mental disorders were approved for compensation in 2014.
The number of claims for mental disorders increased almost five times during the
last 14 years. At the macro level, some calculations of the economic burden of men-
tal health problems were conducted. Assuming there were neither suicides nor
depressive disorders in Japan, the economic benefit for a single fiscal year was esti-
mated to amount to 26 billion USD. Likewise, an increase of GDP by some 16 bil-
lion USD within 1 year (2010) was estimated (Ministry of Health, Labour and
Welfare 2010). Another estimation of the annual national cost of major depressive
disorder among adults 20 years and older in Japan showed that the economic burden
of depression was approximately 11 billion USD (Okumura and Higuchi 2011).
Worker compensation for work related physical health problems due to psychoso-
cial risk have been monitored, too. In 2014, 763 claims were submitted and 277
cases were compensated due to cerebro-cardiovascular disorders.
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Increasing irregular workers in Japan
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Annual Report on the Labor Force Survey
Irregular employment include part-time employees, temporary employees, and
contract employees.

Fig. 8.1 Increasing irregular workers in Japan

The number of workers in atypical or irregular employment has steadily
increased. To date, 40 % of the entire workforce belong to this category, as showed
in Fig. 8.1, thus contributing to widening income inequalities in this country.
Moreover, according to OECD data Japan was among the countries ranking on the
top of all OECD countries with regard to long working hours. As a result, the com-
bination of a high amount of overtime work with atypical employment and low pay
has been considered a serious cause of workers’ distress. As shown later, this stress-
enhancing combination is captured by the model of effort-reward imbalance at
work.

Japanese legislation on health and safety at work to some extent addresses psy-
chosocial health risks. The Japanese Industrial Health and Safety Law states that
employers are responsible for protecting the health and safety of their employees,
and this responsibility includes preventing health-adverse psychosocial work envi-
ronments. To enhance effectiveness of the law, the government released several
guidelines. In 1999, the Labor Standard Bureau released an official standard for
judging the work-relatedness of psychiatric diseases, which has been updated in
2009 and 2012 by adding “harassment at work” as a possible cause. Consequently,
the ‘Guideline for Promotion and Maintenance of Mental Health of Workers’” and
the ‘Guideline for Return-to-Work of the Mentally III’ were released and updated
several times.
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Among the guidelines, the ‘Guideline for Promotion and Maintenance of Mental
Health of Workers’ is of core relevance. It is not mandatory for employers to follow
the Guideline. However, recent court decisions refer to it as a standard practice in
mental health care at the workplace. This latter development has motivated several
large-scale companies to apply the Guideline to their employees. More specifically,
the Guideline requires employers to establish procedures to maintain and improve
the mental health of workers at particular workplaces, based on a participatory
approach including the employer, employee representatives, and occupational
health professionals belonging to the safety and health committee of the workplace.
These procedures should implement evaluations, thus contributing to continuous
improvement of processes. Furthermore, the system and plan should ensure that
“four types of care” are provided, requiring that each one of the following four
groups of personnel (employees, managers/supervisors, occupational health profes-
sionals, and service providers external to the workplace) meets the demands and
responsibilities described in the Guideline. The Guideline emphasizes the impor-
tance of protecting the health information and privacy of employees in activities
related to workplace mental health.

In this country, a fundamental law on the prevention of suicide was issued and
enforced in 2006, addressing the whole population, not just working people.
Detailed measures were developed in 2007 and revised in 2012. Although there has
been a trend of declining suicide rates, these rates are still rather high, and of special
concern is an increasing recent rate of suicides among younger people aged 20—40’.

A further important law concerns preventive measures against Karoshi (death
from overwork). It was enforced on Nov 1, 2014. This law aims to create a society
where people can be free from threats of Karoshi and can continue to work produc-
tively in good health, with a reasonable work-life balance. There are four pillars to
guarantee that the aims of the law are met: (1) to encourage research on the causes
and mechanisms of Karoshi; (2) to strengthen education to better understand, iden-
tify, and prevent the danger of Karoshi; (3) to establish counseling services for
workers at risk of work overload; and (4) to support nongovernmental organizations
to raise awareness through preventive activities and campaigns.

The Industrial Safety and Health Law has been amended several times. Important
amendments related to psychosocial factors at work include the ‘Doctor’s Interview
of Workers with Long Working Hours’. This amendment issued in 2006 targeted
specifically the prevention of job stress-related diseases, such as cerebro-
cardiovascular diseases and depressive disorders. Accordingly, employers are
obliged to refer those employees who accumulated 100 or more hours of overtime
work and complained of fatigue, to a professional consultation and health checkup
with a physician if they asked for a respective activity.

Most recently, in 2014, this law was extended to include a Stress Check Program
where regular yearly screenings of high psychosocial stress in the workplace is
mandatory in enterprises with 50 or more employees. The program requires an
employer to (1) provide a survey of psychosocial stress of workers, (2) report the
individual’s result to each worker, (3) arrange an interview by a physician with a
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worker with high stress at the worker’s request, and (4) follow the recommendations
of the physician by respective improvement of adverse working conditions.

Taken together, Japan by now has a set of regulations and laws to protect the
working people’s health and wellbeing, addressing specifically the growing prob-
lem of work-related psychosocial stress. It remains to see to what extent these regu-
lations are observed in practice and to what extent they may contribute towards
reducing the burden of work-related diseases.

8.2 Relevance of Effort-Reward Imbalance for Working
People in Japan

The Japanese economic background briefly described and several widely prevalent
behavioral patterns and attitudes of Japanese workers are very closely related to the
core notions of the effort-reward imbalance (ERI) model. Japan has suffered from a
prolonged economic recession which forced companies to restructure their busi-
ness, especially so around the late 1990s, following the burst of an economic bubble
and the challenges of economic globalization. Many Japanese workers lost their
feeling of job security that they had enjoyed for a long time (Kawakami and Haratani
1999; Tsutsumi et al. 2015). Precarious work has been increasing, and even workers
in regular employment with more secure jobs were threatened by occupational
instability (Tsutsumi et al. 2015). Contrary to many Western societies, a solid safety
net against unemployment has not been established in Japan (Kawahito 2014). Due
to the current situation of increasing job insecurity a large number of Japanese
workers are suffering from this threat, given the fact that they enjoyed permanent
employment and were rarely exposed to forced mobility for a long period (Brinton
2010).

Over-commitment reflects a cognitive-motivational pattern of coping with
demands based on elements of Type A behavior. The concept of over-commitment
has some elements in common with the conceptualization of a ‘Japanese coronary-
prone behavior’ as described in a Japanese multi-center study (Hayano et al. 1997).
This behavioral pattern is characterized by a job-centered lifestyle and a strong
social dominance, in some analogy to the excessive job involvement inherent in the
concept of ‘over-commitment’. It is therefore likely that this latter concept may
contribute to the explanation of work-stress related health risks in Japanese
workers.

As clearly stated in Chap. 1 of this book, the model of effort-reward imbalance
at work maintains that failed contractual reciprocity in terms of high cost and low
gain is often experienced by people who have no alternative choice in the labor
market, by those exposed to heavy job competition, and by those who are overcom-
mitted to their work. We repeatedly demonstrated that this assumption also holds
true in the Japanese setting and that health consequences are particularly pro-
nounced under these conditions (Tsutsumi et al. 2002b). Despite the national
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development described above, the recent amendment of the Worker Dispatching Act
concerning the prevention of work-related stress has not gone far enough in its
analysis and intervention. It has therefore provoked a vivid public debate. The
Government party insisted that the enforcement of the law would have beneficial
effects by increasing the number of regular workers. However, the opposite parties
and labor organizations claimed that the law would prevent irregular workers from
becoming regular workers. Given these latter restrictions, those irregularly employed
workers who are striving to get a permanent job may be particularly susceptible to
the continued experience of effort-reward imbalance at work.

8.3 Reviewing Research on the ERI Model in Japan

8.3.1 Validation of the ERI Model

In accordance with the development and revision of the original ERI questionnaire,
the Japanese versions of the ERI questionnaire have been developed and updated
several times. The original ERI questionnaire was developed through a back-
translation process (Tsutsumi et al. 2001a). Since then, the ERI model has been
tested in many studies, and a high internal consistency of the ERI scales was con-
firmed throughout the studies. Validation studies on the Japanese ERI questionnaire
are ample (Tsutsumi et al. 2002a). The ERI indices including over-commitment
were associated with several health outcomes, strengthening their validity.
Confirmatory factor analyses replicated the theory-driven factorial structures of the
scales (Tsutsumi 2004), and explanatory factor analyses resulted in comparable
findings (Tsutsumi et al. 2001a). Furthermore, the dynamic responsiveness of the
ERI measures to a series of organizational changes occurring over time was demon-
strated (Tsutsumi et al. 2002a). In a longitudinal analysis of 543 employees who
experienced several measures of organizational restructuring in terms of exposure
to more competitive work environments exhibited a respective substantial increased
of their ERI measures over time.

The reliability and validity of the short version of the ERI questionnaire were
also confirmed (Kurioka et al. 2013). The internal consistency and test-retest reli-
ability were acceptable. It was also confirmed that the ER-ratio was associated with
an elevated risk of psychiatric disorder. However, the ER ratio based on the short
version is not strongly correlated with the ER ratio based on the original question-
naire and runs the risk of producing a high number of false-positive cases.

Several Japanese studies showed that the over-commitment scale was internally
reliable (Tsutsumi et al. 2002a). The over-commitment scale was also validated in
several Japanese settings. One of the validations was done by examining the theo-
retical association between the person-specific model component and a measure of
motivational behavior at workplace, using a path analytic approach as well as show-
ing the standard psychometrics (Tsutsumi et al. 2008b). In this study, motivation
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was significantly and positively associated with over-commitment, and over-
commitment was significantly and positively associated with psychiatric disorder
measured by the GHQ, whereas motivation was significantly negatively associated
with the GHQ score.

8.3.2 ERI at Work and Health Outcomes

In the first part of this section, I review a summary of research published so far on
ERI at work and health outcomes in Japan from three perspectives: (1) health out-
comes; (2) subjects studied; and (3) causality of reported associations. Following
this, findings regarding the associations of ERI/over-commitment with other occu-
pational stress components and with socioeconomic status are summarized, and a
few findings on the interaction of ERI with over-commitment are added.

A variety of studies examined associations between ERI and psychological dis-
tress in various occupations. Depression is the health measure most often studied in
association with the ERI model (Kikuchi et al. 2010; Sakata et al. 2008; Tsutsumi
et al. 2001b, 2012), including over-commitment (Kikuchi et al. 2010). The relative
risks shown in these studies range from 2.8 to 8.8 for the ER ratio (or single scales),
and from 1.3 to 2.6 for the scale over-commitment. Other than depression, ERI was
found to be associated with general psychological distress (Inoue et al. 2010), and
with fatigue (Takaki et al. 2006). As for an objective outcome, Inoue et al. (2011)
showed in their study of 756 permanent and fixed-term male workers that ERI was
associated with increased utilization of the company’s clinic for mental health
concerns.

Musculoskeletal disorders were also well studied (Tsutsumi et al. 2001a;
Yokoyama et al. 2014), in particular among employees engaged in the jobs with
physically strenuous work in combination with high psychological strain. Dental
technicians are a profession characterized by this combination as their work is char-
acterized by constant posture over a long time period and by psychological demands,
such as meeting deadlines, working overtime, and working with high precision and
responsibility. In addition, there are socio-emotional stressors given an obvious dis-
crepancy between high amounts of work spent and low monetary rewards received
in turn. Tsutsumi et al. (2001a) revealed a significantly elevated risk of musculo-
skeletal symptoms in dental technicians exhibiting a high level of over-commitment
(Odds ratio (OR) = 4.6; 95% CI 1.4-12.6). A large physical burden among elder-
care workers is well known. Yokoyama et al. (2014) showed a high ERI prevalence
among eldercare workers and an association of ERI with low back pain (OR = 1.96;
95 % CI11.02-3.77).

In a cross-sectional study of 1198 male and female workers, Nakagawa et al.
(2014) showed that reward at work significantly enhanced job performance, using
the WHO-HPQ measurement. This is a new finding with potential policy impact.
Furthermore, ERI was shown to be negatively associated with health-related quality
of life. Watanabe et al. (2008) conducted a cross-sectional study of 1057 male
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workers using the SF-8 scale and showed that ERI was associated with the poor
health functioning, as indicated by a physical and a mental summary score, and that
these associations remained significant after adjustment for relevant confounding
factors.

Health-related behaviors define another category of relevant outcome measures.
In this respect, ERI was associated with several health-damaging behaviors. Takaki
et al. (2010) found that over-eating was more frequent among people with work
stress (ERI), and an interactive effect of ERI and body mass index on over-eating
was suggested. Angry driving in traffic may be health-damaging as well, and a study
by McLinton and Dollard (2010), using the Driving Anger scale, concluded that
ERI may spillover to driving anger among Japanese workers. Concerning a further,
very important health-related behavior, smoking cessation, it appears however that
ERI has no respective effect. Ota et al. (2010), in their 2-year follow-up study of 579
male smokers, did not find that ERI was associated with smoking cessation at
follow-up.

Other cross-sectional studies showed that ERI was related to insomnia (Ota et al.
2005; Utsugi et al. 2005). Of particular relevance are the results obtained from a
prospective study where Ota et al. (2009) followed 1022 workers for 2 years. The
authors observed that ERI had a significant association with the persistence of
insomnia (adjusted OR = 2.40; 95 % CI 1.13-5.10). Moreover, over-commitment
was significantly related to future onset of insomnia (OR = 1.75; 95% CI 1.16—
2.66). In this study, occupational stress factors other than ERI were also tested, but
ERI showed the relatively strongest impact on insomnia, followed by work social
support (OR =2.00; 95 % CI 1.18-3.40).

Compared with the job demand-control (DC) model, evidence on ‘hard’ health
outcomes based on the ERI model is rather scarce in Japan. While ERI was found to
be associated with unfavorable lipid profiles (Irie et al. 2004; Kobayashi et al. 2005),
an association with a respective clinically relevant outcome measure, arterial stiff-
ness, was not found (Utsugi et al. 2009).

Finally, several investigations explored the role of ERI in association with bio-
logical markers that are suspected to be involved in stress mechanisms. In one such
investigation, Irie et al. (2004) studied employees of a recently downsized manufac-
turing company where they found that ERI was associated with increased GPT and
that over-commitment was associated with elevated blood glucose. However, these
changes were not associated with cortisol and biopyrrins. Inoue et al. (2009) found
no association between ERI and urinary 8-OHdG. As some types of oxidative bio-
markers may mediate the association of ERI with coronary heart disease, their study
offers an interesting new perspective. Takaki (2013) showed in a study of 567 male
and female workers that ERI is associated with urinary H,O,, but not with 8-OHdG.

In summary, while substantial evidence on associations of ERI with a variety of
health markers has been reported in recent research from Japan, it seems premature
to draw firm conclusions, given the paucity of prospective studies and the limited
knowledge on psychobiological pathways.
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8.3.3 Subjects Included in the Studies

ERI was often tested to have stronger impact among workers with economically
disadvantageous status than among those with more favorable socioeconomic cir-
cumstances. In a cross-sectional study of a medium-sized manufacturing company,
the two complementary models of ERI and of job strain were simultaneously tested
(Tsutsumi et al. 2001b). ERI was found to be more frequent among employees in
lower socioeconomic positions, defined by indirect support tasks that were at risk of
being downsized. Among these workers, a high prevalence of depressive symptoms
was observed. After adjustment for several confounding factors, ERI was signifi-
cantly associated with depression, and this association was particularly strong in the
subgroup suffering from potential job loss.

ERI and health problems were often studied among medical professionals in
Japan. There is evidence suggesting that the prevalence of ERI among them is
higher than is the case among other professions (Tsutsumi et al. 2002a, 2012). In
addition, in these professions the relationships of ERI with adverse health seem to
be particularly strong (Sakata et al. 2008; Tsutsumi et al. 2012).

While a majority of studies addressed employed populations, there is very lim-
ited research available on the effect of occupational stress among self-employed
people, as well as among administrators involved in management. Private practice
physicians are one such self-employed group exposed to severe market competition
and economic fluctuation. In a study of private practice physicians, 57 % of physi-
cians were exposed to stressful work in terms of high ERI (Tsutsumi et al. 2012). In
this professional group, high effort in combination with low organizational reward
was most often experienced, and the effect of this imbalance on depression was
clearly more pronounced than the effects of the two remaining reward components
(see Fig. 8.2 and discussion). This finding underlines the importance of considering
employment contexts both in terms of scientific knowledge and implications for
practical intervention.

8.3.4 Causality of Associations

Scarce knowledge based on prospective studies obtained so far in Japan precludes
any assessment of potential causal links between ERI and health outcomes.
However, two panel studies addressed this problem and provided some interesting
insights. In a three-wave panel study of 211 male workers, Shimazu and de Jonge
(2009) analyzed and discussed reversed effects of employees’ adverse health on
ERI. They pointed to a possible mechanism by which reduced health may contribute
to changes in the perception of effort and reward at work. At the same time, stressful
work may also affect their health, thus resulting in a reciprocal relationship between
ERI and health. The second investigation was performed by Oshio and his col-
leagues (2015). They confirmed a robust association between ERI and
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Utility of context analysis
Prevalence of ERI and the impact on depression were highestin terms of
organizational low reward among private practice physicians
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Fig. 8.2 Utility of context analysis prevalence of ERI and the impact on depression were highest
in terms of organizational low reward among private practice physicians

psychological distress that was independent of employees’ personality traits such as
neuroticism and negative affectivity. Using panel data from three to four waves of
an occupational Japanese cohort survey, focusing on 31382 observations of 9741
individuals who participated in at least two consecutive waves, they estimated
mean-centered fixed effects models to explain psychological distress by ERI indica-
tors. Mean-centered fixed effects models reduced the magnitude of the association
between ERI and psychological distress of those observed from pooled ordinary
least squares substantially. However, the association remained highly significant
even after controlling for unobserved time-invariant confounders.

8.3.5 Associations of ERI with Other Components

Associations of ERI or over-commitment with other occupational stress models
were well tested in several Japanese studies. As described in the former section,
Tsutsumi et al. (2001b) suggests a complementary association between the ERI and
DC models. Utsugi et al. (2005) observed in their large-scale cross-sectional study
(6997 male and 1773 female workers) that ERI was related to insomnia and short
sleep for men and women and the associations were stronger than in case of
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DC. Oshio et al. (2014) demonstrated that workplace social capital had mediate or
moderate effects on the association between ERI and psychological distress.
Watanabe et al. (2004) showed that workplace social support mediated the associa-
tion between ERI and depression. On the positive side of the ERI model’s predic-
tions, Inoue et al. (2010), in a cross-sectional analysis of 243 men and women,
observed that reward at work significantly mediated associations of procedural and
interactional justice with psychological distress. Although there are scarce studies
showing the interaction between ERI and over-commitment, Takaki et al. (2006)
found an interactive association between ERI and over-commitment. They studied
94 overtime workers and found that ERI was associated with fatigue, and increase
of fatigue accompanying the increase of ERI was greater in individuals with high
over-commitment than in those with low over-commitment.

Despite some evidence the observation of a social gradient of ERI does not nec-
essarily hold true for every working population, assuming that work stress is more
prevalent among lower SES groups than higher SES groups. One reason of incon-
sistent findings may be that high levels of effort are often more prevalent among
higher SES groups (Inoue et al. 2011; Tsutsumi 2004, 2010). However, evidence did
show that the impact of ERI was different across occupational classes (Kawaharada
et al. 2007), such that the effect on health was stronger among lower than higher
SES groups (Tsutsumi et al. 2001b; Yoshioka et al. 2013). Using a big database of
6423 male and 1606 female workers, Kawaharada et al. (2007) examined occupa-
tional class and occupational stress models. They found that ERI and the DC indices
provided different results with regard to occupational class groups with high stress
level and concluded that ERI and DC played a complementary role in predicting
health effects. Yoshioka et al. (2013) conducted a cross-sectional study of 5951
male employees of local governments where they found that ERI, Job strain and
employment levels were each associated with insomnia. More specifically, a signifi-
cant relative excess risk due to the interaction between employment level and ERI
components (ERI and over-commitment) was observed. Further analyses revealed
an interaction with employment level and ERI/over-commitment that was not
observed for the job strain model. Inoue et al. (2011) demonstrated different aspects
of adverse psychosocial work environments according to the workers’ status. In
their study, permanent workers exhibited a higher amount of distress about job pres-
sure or unrewarded efforts in their job, whereas fixed-term workers were more dis-
tressed by job insecurity and the lack of job promotion prospects. These latter
findings suggest that the inclusion of employment contexts into the analysis of work
stress and health may enrich future findings.

8.4 Discussion and Conclusion

The ERI model defines an effective approach towards elucidating adverse working
conditions in current Japan. Recent economic circumstances and job insecurity have
strengthened this conclusion. In addition to the environmental aspects, the
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coronary-prone behavioral pattern of Japanese workers characterized as ‘job-
centered life-style’ (i.e., devoting oneself to work) shares some basic notions with
the concept of over-commitment. As Karoshi provides an extreme problem where
workers devote themselves too much to work, whether forced or not, the evidence
produced by the ERI model could offer some guidance on how to reduce the risk of
Karoshi.

A series of Japanese research efforts produced unique, internationally relevant
contributions to the methodology, especially to the problem of scaling of ERI. It is
difficult to develop completely compatible scales between areas with culturally dif-
ferent background. However, application of a new test theory such as item response
theory could give us the clue to fine-tune the differences (Tsutsumi et al. 2008a,
2009). Accordingly, validation studies have been performed from several Asian
countries (Buapetch et al. 2008; Li et al. 2012).

Although prospective studies are scarce and studies with hard outcome such as
cardiovascular diseases are limited, there have been important studies in Japanese
settings. Psychological distress including depression was consistently found to be
associated with ERI and over-commitment, and their robust associations were con-
firmed by panel studies. So far, there are no definite studies showing associations of
ERI with hormonal dysregulation such as excretion of cortisol (Irie et al. 2004; Ota
et al. 2014). Moreover, an association between ERI and oxidative damage reported
from other places was not observed in Japanese studies (Inoue et al. 2009; Takaki
2013). Therefore, further studies in this field are required. Importantly, a newly
detected association of ERI with job performance (Nakagawa et al. 2014) can have
direct policy implications by motivating employers to improve their work environ-
ment along the principles inherent in the ERI model.

In the recently enforced Stress Check Program, the government’s recommenda-
tion on the surveillance (screening) tool in order to screen workers with high psy-
chosocial stress in the workplace is based on the job demand-control model. As
three dimensions (demand, control and support) cannot appropriately cover the
wide range of psychosocial occupational hazards, we need more relevant tools to
cover them. Considering the reflection on current working situations as well as the
predictive value of the ERI model with regard to health outcomes, the ERI question-
naire may be a prominent candidate to strengthen respective screening and preven-
tive efforts. More intervention studies would certainly be useful to convince potential
users of the suitability of this approach. Beneficial effects of organizational-level
environmental improvements of work settings according to the ERI model were
demonstrated in a relevant study from Canada (Bourbonnais et al. 2011; Tsutsumi
and Kawakami 2004), and such intervention needs employers’ approval and com-
mitment because organizational-level interventions are necessary. Interestingly, in a
recent study in Japan, high reward was found to be associated with high job perfor-
mance (Nakagawa et al. 2014). As mentioned, this finding may motivate employers
to adopt workplace improvement according to the ERI model. We also need to con-
duct cost-benefit studies to provide a convincing case to employers.

Although environment-level improvement is the first line to prevent occupational
stress-related disorders, the ERI model offers an interpersonal and an individual
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level of intervention as well. Irie et al. (2003) administered an ERI questionnaire to
employees of a production company. They then selected those 69 employees who
had reported long working hours, and they conducted individual counseling to mod-
ify the Type A behavior pattern. Comparisons between intervention and control
groups 1 year following the intervention suggested that an individual approach
towards modifying Type A behavior leads to a reduction in over-commitment, self-
reported sleepiness, dullness, and the frequency of burnout symptoms.

Several pathways through which ERI leads to health outcomes provide entry
points for intervention. Workplace social capital could mediate/moderate the effect
of ERI on psychological distress (Oshio et al. 2014), and workplace social support
was shown to mediate the association between ERI and depression (Watanabe et al.
2004). Additional measures complementing the ERI model might be instrumental in
developing favorable working environments in terms of social capital at work.
Combining research on ERI with research on personality traits could offer new
knowledge of scientific and practical interest. Kikuchi et al. (2013) conducted a
cross-sectional analysis of 296 female nurses and showed that temperament pre-
dicted part of the variance of ERI ratios (18-27 %). Temperament may exert an
influence on over-commitment as well. Tei-Tominaga et al. (2009) showed that tem-
perament explained 36 % of the variance of over-commitment (the variance was
more than that of working hours); temperament explained 27 % and 14 % of the
variance of Effort and Reward, respectively. As cognitive-behavioral therapy may
assist workers in adopting more constructive coping patterns when exposed to
stressful work circumstances, as well as in helping them to reflect on the motiva-
tions underlying their need to be over-committed (Preckel et al. 2005), mental health
practitioners might offer intervention strategies in accordance with the client’s indi-
vidual temperament (Kikuchi et al. 2013). The same study also revealed that long
working hours had a strong impact on high effort (Tei-Tominaga et al. 2009), which
suggests that reduction of overtime work is an important approach in decreasing
high effort (Tsutsumi and Kawakami 2004). McLinton and Dollard (2010) dis-
cussed the hypothesis that ERI exerts an indirect effect on driving anger through its
mediating influence on trait anger. Anger control could therefore to some extent
reduce the adverse effects of ERI on health.

Finally, according to my personal view, the ERI model can play a unique role in
emphasizing intervention dimensions that reach beyond single workplaces. This
characteristic is unique as other established work stress models are more limited in
this regard. Importantly, this model includes three different reward factors where
salaries and job promotion/job security address regional or even national policy
frameworks. At least one study included in this review elucidates this latter aspect.
A cross-sectional questionnaire study of 1103 private practice physicians involved
in management and exposed to severe market competition and economic fluctua-
tions demonstrated that ERI in terms of low organizational reward was most rele-
vant and most strongly associated with depression (Tsutsumi et al. 2012). Additional
qualitative analyses confirmed that respondents proposed an increase in remunera-
tion of medical services as a priority measure.
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In conclusion, ERI is particularly important for Japanese workers because of the
current economic situation and their behavioral attitudes towards work. A large
number of empirical studies showed robust associations between ERI and psycho-
logical distress, but stronger evidence derived from prospective studies with hard
outcomes and from studies examining biological mechanisms is desirable. As is the
case for other work stress models as well, intervention studies bridging theory with
practice are badly needed. Because the ERI model has a promising potential to
include broader policy dimensions beyond single workplaces it should be addressed
by those who are responsible for work-related health in a societal perspective.
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