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In Japan, the working-age population is declining and it is important to support workers with diabetes who
continue to work while receiving treatment. Workplace support is essential to improve the decline in labor pro-
ductivity attributed to diabetes. In this paper, we summarized the basic concepts of occupational workplace
support for workers with diabetes. We also clarified support methods for continuous treatment and good glyce-
mic control and their effects. The role of occupational health staff includes estimating the risk of work making
diabetes worse and the risk for accidents, and evaluating the work ability of workers with diabetes. We investi-
gated cases in which occupational health staff conducted interviews with workers with poor glycemic control
and evaluated their job suitability based on detailed information. Glycemic control was improved within a few
years through cooperation among occupational health staff, the person, their boss, and their attending physi-
cian. From the perspective of labor productivity, reduced productivity due to health problems (called “presen-
teeism”) is greatly affected by work conditions. Among those with diabetes, presenteeism is attributable to hy-
poglycemia, diabetic neuropathy, and mood disorders. Measures such as compliance with medication, improve-
ment of lifestyles, evaluating the effect of treatment on work and adjusting work as necessary, and providing
psychological support are considered effective. Collaboration between occupational health staff and attending
physicians is central to the success of such measures.
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Abstract

Objectives: We prospectively examined the combined effect of high stress (i.e., being under great work-related
stress), as defined in the Japanese Stress Check Program manual using the Brief Job Stress Questionnaire (BJSQ),
and job dissatisfaction on long-term sickness absence lasting 1 month or more. Methods: Participants were 7,343
male and 7,344 female financial service company employees who completed the BJSQ. We obtained personnel
records covering a 1-year period to identify employees with long-term sickness absence, which was treated as a
dichotomous variable. Participants were classified into four groups (high-stress + dissatisfied, high-stress + satisfied,
not high-stress +dissatisfied, and not high-stress + satisfied groups) to calculate the hazard ratios (HRs) of long-
term sickness absence for these groups using Cox’s proportional hazard regression analysis. Furthermore, to
examine whether the combined effect of high stress and job dissatisfaction is synergistic or additive, we calculated
relative excess risk due to interaction (RERI), attributable proportion due to interaction (AP), synergy index (SI),
and their 95% confidence intervals (CIs). Results: After adjustment for covariates, the HR of long-term sickness
absence was highest among the high-stress + dissatisfied group (HR 6.49; 95% CI, 3.42—12.3) followed by the high-
stress +satisfied group (HR 5.01; 95% CI, 1.91-13.1). The combined effect of high stress and job dissatisfaction
was additive (95% CIs of RERI and AP included 0 and that of SI included 1). Conclusions: Our findings suggest
incorporating high stress with job dissatisfaction improves the predictability of long-term sickness absence. How-
ever, employees reporting high stress but satisfaction with their jobs may still at increased risk of developing long-
term sickness absence.

Keywords: absenteeism, interaction effect, job satisfaction, job stress, longitudinal studies, survival analysis
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Introduction

Sickness absence is a major public health and eco-
nomic concern in Japan'”, as well as in other coun-
tries”™. In particular, long-term sickness absence (i.e.,
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sickness absence lasting 4 weeks/l month or more)”
results in high costs for various stakeholders, such as
employees, employers, insurance agencies, and society at
large™. According to a report from the Organization for
Economic Co-operation and Development (OECD), its
member countries spend around 1.9% of the gross domes-
tic product (GDP) on sickness absence benefits”, which
are due in large part to long-term sickness absence®. Fur-
thermore, long-term sickness absence has adverse effects
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License, which permits use and distribution in any medium, provided the original work is properly cited, the use is
non-commercial and no modifications or adaptations are made.© 2020 The Authors.
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on the probability of returning to work'®'", as well as
on mortality'*™¥; therefore, identifying those who are at
high risk of long-term sickness absence at an early stage
and preventing it are beneficial for both employees and
employers.

In Japan, the Industrial Safety and Health Act was par-
tially amended on June 25th, 2014; all workplaces with
50 or more employees were obligated to implement the
Stress Check Program annually for employees starting
on December 1st, 2015. This program requires employers
to (1) conduct a self-administered questionnaire survey
(called a “Stress Check”), which measures job stressors,
stress responses, and social support; (2) identify employ-
ees under great work-related stress (called “high-stress”
employees) based on the results of the Stress Check and
arrange a physician interview for them (at their own
request); and (3) improve working conditions according
to physician’s recommendations'”.

A recent study has reported that high stress, as
defined in the Stress Check Program implementation
manual (hereinafter called “Stress Check Program man-
ual” or simply “program manual”)'® described below,
significantly predicted subsequent long-term sickness
absence'”. The Ministry of Health, Labour and Welfare
has published the Stress Check Program manual'”, which
proposes that high-stress employees are defined using the
job stressors, stress responses, and social support scores
of the Brief Job Stress Questionnaire (BJSQ)" (more
detailed proposed criteria are described in the Methods
section). Although using the BJSQ is not mandatory to
conduct the Stress Check or define high-stress employees
in the Stress Check Program, it has been widely used in
research and practice in the field of mental health in the
Japanese workplace and can measure various aspects of
job stressors, stress responses, and social support, as well
as job and life satisfaction, with a total of 57 items'®.

In the Stress Check Program, information on job dissat-
isfaction has been underutilized for defining high-stress
employees, although it can be measured using the BJSQ
and has been reported to significantly and consistently
predict long-term sickness absence by several prospec-
tive studies in Japan, as well as in other countries (i.e.,
Norway and the Netherlands)'*™”. Given the empirical
findings introduced above, those who meet the criteria for
high stress and are also dissatisfied with their jobs may be
at higher risk of a long-term sickness absence. Tsutsumi
et al.”” have pointed out that screening performance of
high stress using the definition of the Stress Check Pro-
gram manual is limited and that the combination of high
stress with other related indicators needs to be examined.
Furthermore, Asai et al.”® have reported that more than
80% of high-stress employees did not request employers
to arrange a physician interview. If we can better predict
long-term sickness absence by incorporating high stress
with job dissatisfaction measures, occupational health

20f9

staff can identify high-stress employees who are more
strongly encouraged to request a physician interview.
Even with limited resources, the efficiency of physician
interviews may be improved and eventually lead to pre-
vention of long-term sickness absence, thereby saving
companies money and resources.

The purpose of the present study was to examine the
combined effect of high stress, as defined in the Stress
Check Program manual using the BJSQ, and job dissatis-
faction on long-term sickness absence. We hypothesized
that those who met the criteria for high stress and were
also dissatisfied with their jobs would be at higher risk of
long-term sickness absence.

Methods

Participants

From July 2015 to July 2016, we conducted a 1-year
prospective study of employees from a financial service
company of Japan. We gathered information on work-
related stress, demographic and occupational character-
istics, and long-term sickness absence using the BJSQ
and the personnel records of the surveyed company. At
baseline (July to August 2015), we invited all employees
except board members; employees who were temporar-
ily transferred, overseas, and dispatched; and absentees
(n=15,615) to participate in this study; a total of 14,711
employees completed the BISQ (response rate: 94.2%).
After excluding 24 employees who had taken long-term
sickness absence in the past 3 years, we studied 14,687
employees (7,343 men and 7,344 women) aged 20-66
years for 1 year (until July 31st, 2016) (see Figure 1).
We obtained informed consent from participants using
the opt-out method for the secondary analysis of exist-
ing anonymous data. Kitasato University Medical Ethics
Organization reviewed and approved the study procedure
(No. B15-113).

Exposure: combination of high stress and job dissatisfac-
tion

High stress was determined and job dissatisfaction was
measured using the BJSQ. The BJSQ has high levels of
internal consistency reliability and factor-based validity'”
and comprises nine scales of job stressors (i.e., quantita-
tive job overload [3 items], qualitative job overload [3
items], physical demands [1 item], interpersonal conflict
[3 items], poor physical environment [1 item], job control
[3 items], skill utilization [1 item], suitable jobs [1 item],
and meaningfulness of work [1 item]), six scales of stress
responses (i.e., vigor [3 items], anger-irritability [3 items],
fatigue [3 items], anxiety [3 items], depression [6 items],
and physical complaints [11 items]), three scales of social
support (supervisor support [3 items], coworker support
[3 items], and support from family and friends [3 items]),
and two scales of satisfaction (job satisfaction [1 item]
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Fig. 1. Recruitment and follow-up flow diagram

and life satisfaction [1 item]). Each item is measured with
a four-point response option (1 =Not at all, 2= Somewhat,
3=Moderately so, and 4= Very much so for job stressors;
1 =Almost never, 2 =Sometimes, 3 = Often, and 4= Almost
always for stress responses; 1 =Not at all, 2=Somewhat,
3=Very much, and 4= Extremely for social support; and
1 = Dissatisfied, 2=Somewhat dissatisfied, 3 =Somewhat
satisfied, and 4 = Satisfied for satisfaction).

The Stress Check Program manual proposes criteria for
defining high-stress employees using the BISQ'?: those
who have a higher level of stress responses (criterion A)
or have above a certain level of stress responses together
with remarkably higher level of job stressors and/or lower
level of social support (criterion B) are defined as high-
stress employees. According to the program manual, a
total score of stress responses was calculated by summing
up the scale scores of vigor (reversed), anger-irritability,
fatigue, anxiety, depression, and physical complaints
(score range: 29—116). In a similar way, a total score of
job stressors and social support was calculated by sum-
ming up the scale scores of quantitative job overload,
qualitative job overload, physical demands, interper-
sonal conflict, poor physical environment, job control
(reversed), skill utilization (reversed), suitable jobs
(reversed), meaningfulness of work (reversed), supervi-

sor support (reversed), coworker support (reversed), and
support from family and friends (reversed) (score range:
26—104). For both scores, a higher score indicates worse
(or more stressful) situation. Using the proposed cutoff
points by the program manual, those who had 77 or more
on the stress responses score (criterion A) or 63—76 on
the stress responses score together with 76 or more on the
job stressors and social support score (criterion B) were
classified as “high-stress (HS)” group; and those who did
not meet these criteria were classified as “not high-stress
(NH)” group (see Figure 2).

For job dissatisfaction, using the single-item job
satisfaction scale of the BJSQ “I am satisfied with my
job,” those who answered 1= Dissatisfied or 2=Some-
what dissatisfied were classified as the “dissatisfied (D)”
group; and those who answered 3 =Somewhat satisfied or
4 =Satisfied were classified as the “satisfied (S)” group.

On that basis, participants were classified into four
groups according to the combination of the classification
of high stress and job dissatisfaction (i.e., HS+D, HS+S,
NH+D, and NH+ S groups).

Outcome: long-term sickness absence

Long-term sickness absence was treated as a dichoto-
mous variable. We obtained information on the dates of
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Fig. 2. Criteria for high stress proposed in the Stress Check
Program manual'®

application for invalidity benefit with medical certifica-
tion for long-term sickness absence lasting 1 month or
more from the personnel records of the surveyed com-
pany. In the surveyed company, employees were required
to submit medical certification from their attending
physician to the human resources/labor department when
applying for invalidity benefit. Furthermore, because the
personnel records included information on the resigna-
tion/retirement dates, those who resigned/retired from
the surveyed company during the follow-up period were
treated as censored cases. The follow-up started when
participants answered the BJSQ and ended when they
started to take long-term sickness absence (i.e., applied
for invalidity benefit), resigned/retired, or when the study
concluded on July 31st, 2016, whichever came first.

Covariates: demographic and occupational characteristics

We also obtained information on the demographic and
occupational characteristics from the surveyed company.
Demographic characteristics included age (years; con-
tinuous variable) and gender. Occupational characteristics
included length of service (years; continuous variable),
job type (four groups: sales, claims service, administra-
tive, and others), and employment position (five groups:
manager, staff, senior employee, temporary employee,
and others).

Statistical analysis

First, we conducted descriptive analysis to summarize
the basic features of each group on the basis of high stress
and job dissatisfaction. Then, taking the NH+S group
as a reference, we conducted Cox’s proportional hazard
regression analysis to estimate the hazard ratios (HRs)
and their 95% confidence intervals (CIs) of the incidence
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of long-term sickness absence during the follow-up
period among the HS+D, HS+S, and NH+D groups.
Furthermore, to examine whether the combined effect of
high stress and job dissatisfaction is synergistic or addi-
tive, we calculated relative excess risk due to interaction
(RERI), attributable proportion due to interaction (AP),
and synergy index (SI) as well as their 95% Cls as fol-

lows™:

RERI = HR yys:p — HRusss — HRnpsp +1

RERI
AP =
HRHS+D

HRpsip —1

SI=
(HRHS+S - 1) + (HRNH+D - 1)

If 95% CIs of RERI and AP were greater than 0 and
that of SI was greater than 1, the combined effect was
determined to be synergistic. Conversely, if 95% Cls of
RERI and AP included 0 and that of SI included 1, the
combined effect was determined to be additive. In the
series of the analyses, we first calculated the crude HRs,
RERI, AP, and SI (i.e., without any adjustment) (model
1). Subsequently, we incrementally adjusted for demo-
graphic characteristics (i.e., age and gender) (model 2)
and occupational characteristics (i.e., length of service,
job type, and employment position) (model 3). Further-
more, to be consistent with the main purpose of the Stress
Check Program (i.e., primary prevention of mental health
problems) and to confirm the robustness of the main
results, we conducted a similar analysis taking long-term
sickness absence due to mental disorders as an outcome
variable. The level of significance was 0.05 (two-tailed).
Most statistical analyses were conducted using Stata 14.0
(Stata Corp., College Station, TX, USA), while 95% Cls
for RERI, AP, and SI were calculated using the Excel
spreadsheet available from the EpiNET (http://epinet.se/

res/xls/epinetcalculation.xls)*.

Results

Table 1 shows the detailed characteristics of each
group on the basis of high stress and job dissatisfaction.
Compared to the NH+S group, the other three groups
were younger, had a shorter length of service, and had a
greater proportion of women, claims service personnel,
and staff represented, but a lower proportion of adminis-
trative, managerial, and senior employees. Among others,
the HS+D group had the highest proportion of women
and claims service personnel; and the HS+S group had
the highest proportion of staff.

Table 2 shows the results of the Cox’s proportional
hazard regression analysis and the combined effect of
high stress and job dissatisfaction. During 5,258,910
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Table 1. Demographic and occupational characteristics among employees who participated in the study

High-stress +dissatisfied
(HS +D) group (n=1,086)

High-stress + satisfied
(HS +S) group (n=431)

Not high-stress + dissatisfied
(NH+D) group (n=2,462)

Not high-stress + satisfied
(NH+S) group (n=10,708)

Mean (SD) n (%) Mean (SD) n (%) Mean (SD) n (%) Mean (SD) n (%)
Age, years 40.4 (11.4) 38.9(11.0) 41.4 (12.5) 41.8 (12.5)
Gender
Men 290 (26.7) 121 (28.1) 972 (39.5) 5,960 (55.7)
Women 796 (73.3) 310(71.9) 1,490 (60.5) 4,748 (44.3)
Length of service, years  12.4 (9.51) 12.0 (8.76) 12.0 (10.0) 12.7 (10.3)
Job type
Sales 523 (48.2) 205 (47.6) 1,153 (46.8) 5,155 (48.1)
Claims service 439 (40.4) 160 (37.1) 987 (40.1) 3,669 (34.3)
Administrative 124 (11.4) 66 (15.3) 318 (12.9) 1,875 (17.5)
Others —(0.0) —(0.0) 4(0.2) 9(0.1)
Employment position
Manager 54 (5.0) 34(7.9) 203 (8.2) 2,052 (19.2)
Staff 822 (75.7) 340 (78.9) 1,635 (66.4) 6,250 (58.4)
Senior employee 15(1.4) 6(1.4) 77 (3.1) 459 (4.3)
Temporary employee 195 (18.0) 51 (11.8) 543 (22.1) 1,938 (18.1)
Others —(0.0) —(0.0) 4(0.2) 9(0.1)

SD, standard deviation.

person-days (mean: 358 days, range: 3-373 days), a
total of 62 employees (32 men and 30 women) took a
long-term sickness absence (mental disorders: 51 cases,
musculoskeletal disorders: 6 cases, cerebrovascular dis-
ease: 3 cases, and cardiovascular disease: 2 cases). In the
crude model (model 1), the HS +D group had the highest
HR of long-term sickness absence (HR 5.70; 95% CI,
3.08-10.5) followed by the HS+S group (HR 4.44; 95%
ClI, 1.72—11.5) and then the NH+D group (HR 2.03; 95%
CI, 1.05-3.92). For the combined effect of high stress and
job dissatisfaction, RERI and AP were small and ST was
close to 1; none of the indicators were statistically signifi-
cant. These patterns were unchanged after adjustment for
demographic and occupational characteristics (models 2
and 3).

When we conducted similar analysis taking long-term
sickness absence due to mental disorders as an outcome
variable, the combined effect of high stress and job dis-
satisfaction was similar to the main results, while the esti-
mated risks increased for all three groups (i.e., HS+D,
HS+S, and NH+ D groups) (Table 3).

Discussion

The present study demonstrated that those who met the
criteria for high stress, as identified in the Stress Check
Program manual, and were also dissatisfied with their
jobs were at highest risk of long-term sickness absence,
and that the combined effect of high stress and job dis-
satisfaction on long-term sickness absence was additive.

Among the groups on the basis of high stress and job
dissatisfaction, the HS+D group had the highest HR of
long-term sickness absence. This finding is reasonable

because, although separately examined, high stress and
job dissatisfaction were reported to be associated with
increased risk of long-term sickness absence'”'**”. Our
findings suggest that high-stress employees are at higher
risk of subsequent long-term sickness absence compared
to their counterparts, and that the risk is further increased
when high-stress employees are dissatisfied with their
jobs.

The present study found that none of the indicators
for an interaction or synergistic effect of high stress and
job dissatisfaction were significant, suggesting that the
combined effect of high stress and job dissatisfaction
on long-term sickness absence is additive. This finding
is also reasonable because job (dis)satisfaction does not
theoretically have a modifying effect on the association
of job stressors, social support, or stress responses with
ill-health, as shown by the National Institute for Occupa-
tional Safety and Health (NIOSH) model of job stress™”
and the Job Demands-Resources (JD-R) model®®. There
is evidence that job satisfaction buffers the association
of adverse psychosocial work environment (such as job
demands) with mental health®. However, the effect
modification by job (dis)satisfaction on the association of
psychological or physical distress with future health has
not been studied. Our findings suggest that job dissatis-
faction does not modify the association of psychological
or physical distress with subsequent long-term sickness
absence.

On the other hand, the HS+S group also had higher
risk of long-term sickness absence, which was more than
twice as high as in the NH+D group. Those who are
satisfied with their jobs, but suffering from a variety of
psychological and physical distress and/or exposure to
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adverse work environments, may over-adapt to their jobs,
which may lead to increased risk of long-term sickness
absence®”. The present findings suggest that, even if high-
stress employees are satisfied with their jobs, their risk of
long-term sickness absence is reasonably high; therefore,
not only occupational health staff, but also high-stress
employees themselves, should not ignore such risk.

Compared to the NH+S group, the other three groups
had a greater proportion of women (see Table 1). Consid-
ering that such gender imbalance may affect the present
findings, we supplementally conducted a gender-stratified
analysis and examined an interaction effect between four
groups (i.e., the combination of high stress and job dissat-
isfaction) and gender on long-term sickness absence. As
a result, HR for each group was about twice as high for
men compared to women (data available upon request),
while a significant interaction effect was not observed
(p for interaction=0.397). At least from our dataset, the
effect of gender imbalance on the present findings could
not be detected. To estimate such effect more precisely,
larger-scale research should be conducted in the future.

Possible limitations of the present study should be
considered. First, personality traits, which were not mea-
sured in the present study, may have affected our findings.
Previous studies reported that neuroticism was associated
with higher levels of job stressors and stress responses
(e.g., depression and anxiety)’”, lower levels of job satis-
faction’”, and a higher prevalence of long-term sickness
absence®”; therefore, our findings may have been overes-
timated. Second, some employees may have transferred
to another department in the surveyed company, which
may have influenced our findings. However, this impact
may be minimal because transfer rates were probably low
at 1-year follow-up. Third, although the sample size in the
present study was relatively large, we could not conduct
cause-specific analyses other than for mental disorders
(i.e., musculoskeletal disorders, cerebrovascular disease,
or cardiovascular disease) due to the small number of
incidence cases. Such analyses may provide additional
practical information. Fourth, although we defined long-
term sickness absence cases based on the application for
invalidity benefit with medical certification, we could not
identify whether work-related stress contributed to each
case. Perhaps some long-term sickness absence cases
were caused by reasons other than work-related stress,
which may have led to a less precise association. How-
ever, it is plausible that most of the cases were caused
by work-related stress since our cause-specific analysis
showed strong association of high stress and job dissat-
isfaction with long-term sickness absence due to mental
disorders. Finally, our data was obtained from one par-
ticular financial service company in Japan; therefore, we
should interpret the present findings with caution, taking
limited generalizability into account.

In conclusion, the present study provided evidence

Akiomi Inoue, et al.

that high stress, as defined in the Stress Check Program
manual using the BJSQ, and job dissatisfaction additively
increase the risk of long-term sickness absence lasting
1 month or more. Although the criteria for high stress
proposed by the program manual do not include job dis-
satisfaction, our findings suggest that incorporating high
stress with job dissatisfaction improves the predictability
of long-term sickness absence. Occupational health staff
can identify high-stress employees who are more strongly
encouraged to request physician interview by checking
their response to the single-item job satisfaction scale
of the BJSQ. On the other hand, high-stress employees
who are satisfied with their jobs also had a higher risk of
long-term sickness absence; therefore, the encouragement
of physician interview for them should not be ignored.
It should also be noted that corporate culture and policy
play an important role in job stress and health outcomes
among employees®**>. For example, our surveyed com-
pany is listed on the major stock exchange and provides
employees with 30 days of paid leave and a standard ben-
efits package, including leave compensation and employ-
ment insurance, which may influence long-term sickness
absence. Future research on the effect of such factors on
the association of high stress with long-term sickness
absence is needed.
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Occupational gradient in mental health:
an approach to occupational stress

Akiomi INOUE

Department of Public Health, Kitasato University School of Medicine

Abstract A number of studies exist on the association between occupational class and mental health in
Europe, and some have suggested that occupational stress may explain this association. Researchers in Japan
have also accumulated epidemiologic evidence for such an association. However, interpreting these findings
requires attention to sampling methods, respondents’ ages, methods for measuring occupational class and mental
health outcomes, and the period of data collection. Based on the results from Japan, enhancing job control (ie,
decision authority and skill discretion) may be a key factor in implementing effective mental health measures for
lower occupational classes, while measures for higher occupational classes, such as managerial positions, are also
indispensable. Furthermore, beyond approaches to occupational stress, mental health measures aimed at promoting
women's participation and advancement also require employers or human resources representatives to lead related

efforts, such as establishing fair personnel evaluation systems or clarifying promotion opportunities.
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ABSTRACT

Objectives We examined the association of workplace
social capital (WSC), including structural and cognitive
dimensions, with refraining from seeking medical care
(RSMC) among Japanese employees.

Design One-year prospective cohort study.

Setting and participants We surveyed 8770 employees
(6881 men and 1889 women) aged 18-70 years from 12
firms in Japan using a self-administered questionnaire
comprising the WSC scale and the items on potential
confounders (ie, age, educational attainment and
equivalent annual household income) at baseline (from
April 2011 to March 2013).

Outcome measures At a 1-year follow-up, we measured
RSMC using a single-item question ‘In the past year,

have you ever refrained from visiting a hospital, clinic,
acupuncturist or dentist despite your sickness (including a
slight cold or cavity) or injury?’

Results The results of Cox regression with robust
variance showed that, after adjusting for potential
confounders, the low WSC group (ie, the lowest tertile
group) had a significantly higher relative risk (RR) of RSMC
compared with the high WSC group (ie, the highest tertile
group) among hoth men and women (overall WSC: RR 1.09
(95% Cl 1.01 t0 1.17) and 1.20 (95% Cl 1.06 to 1.37);
structural dimension: RR 1.13 (95% Cl 1.04 to 1.22) and
1.25 (95% Cl 1.07 to 1.45); and cognitive dimension: RR
1.11 (95% Cl 1.03 to 1.20) and 1.21 (95% CI 1.06 to 1.38),
respectively). Trend analysis using a continuous score of
the WSC scale also showed a significant association of
low WSC with a higher risk of RSMC among both men and
women.

Conclusions Our findings suggest that the lack of social
capital in the workplace is associated with RSMC among
Japanese employees.

INTRODUCTION

Access to medical care is an essential deter-
minant of health.' Delayed access to medical
care, often caused by refraining from seeking
medical care (RSMC, ie, reluctance to seek
or avoidance of medical care),® has been
reported to have effects on reduced quality

Strengths and limitations of this study

» This is the first study examining the association of
social capital with refraining from seeking medical
care in the occupational setting.

» We used a large-scale dataset from an occupational
cohort survey.

» Our sample was recruited from primarily large-scale
enterprises in Japan; therefore, the generalisation of
our findings should be made with caution.

» Refraining from seeking medical care was mea-
sured by simply asking the participants to recall
their experience over the past year, which may have
led to recall bias.

of life, more extended hospital stays and
mortality in a wide range of age groups.?"6
Previous studies on RSMC have examined its
potential individual determinants, including
age,7 health status,8 Iinsurance coverage9
and social class (ie, educational attain-
ment, household income and employment
conditions).!*"1

The interest in the effects of social contex-
tual factors such as social capital on RSMC or
access to medical care has been increasing.'
Although social capital is defined in many
ways, all definitions share the notion that
social networks, norms of reciprocity and
generalised trust are essential aspects of the
concept.'® Particularly in the health research
field, social capital is conceptualised primarily
as a two-dimensional construct consisting of a
structural dimension (ie, what people ‘do’)
and a cognitive dimension (ie, what people
‘feel’).17 Based on this construct, the network
aspect is categorised as the structural dimen-
sion while the reciprocity and trust aspects
are categorised as the cognitive dimension.'®
Generally, social capital entails three types:
bonding, bridging and linking. Bonding
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social capital refers to relations of trust and cooperation
among people within relatively homogenous groups;
bridging social capital refers to relations of respect and
mutuality among people between heterogeneous groups;
and linking social capital refers to relations between indi-
viduals and groups in different social strata in a hierarchy
where different groups have access to power, social status
and wealth.'? As just described, the theoretical framework
of social capital encompasses many complex aspects,
dimensions and types of social interactions and cognitions
that can have potential benefits but also disadvantages
for communities and the individuals living within them.
Several reviews have highlighted the challenge to empir-
ically verify the associations of social capital with health
outcomes.”™ Medical care utilisation or RSMC is no
exception. It has been theoretically suggested that social
capital promotes positive psychological states towards
self-care and appropriate medical care utilisation,” and
empirical evidence to support this suggestion has been
accumulated among community residents.’ *

The idea of social capital is a natural candidate for
expansion to occupational settings. Kawachi®® pointed
out that social capital is likely to be found in settings
where people now spend most of their time. The work-
place represents an important social unit, mainly since
many people spend one-third of their lives at work™ and
the workplace is a significant source of social relations.*®
Several previous studies reported that the lack of work-
place social capital (WSC) was associated with various
kinds of health outcomes: poor self-rated health,%"30
hypertension (or high blood pressure),31 5 poor mental

health (eg, depression, depressive symptoms and
psychological distress),?” **% unhealthy behaviours (eg,
smoking) 2 and mortality.43

In the theoretical framework of job stress, WSC is
considered to be a summary outcome of the favourable
psychosocial work environment called job resources (eg,
job control, supervisor and coworker support, extrinsic
reward, organisational justice, etc) and also to improve
mental and physical health among employees.** Given
the definition of social capital, the workplace with low
social capital can be characterised by lack of network,
reciprocity and trust. In such a workplace, employees may
have difficulty asking coworkers to rearrange their sched-
ules associated with seeking medical care, which may lead
to the lack of time to excuse themselves from work and
consequently to RSMC and subsequent poor self-rated
health.” To date, two previous studies in occupational
settings have reported that low job control and low organ-
isational justice (ie, procedural justice and interactional
justice) were associated with less access to medical care or
RSMC.*6 47 However, the association of WSC with RSMC
has not been thoroughly examined.

The purpose of the present study was to examine the
association of WSC with RSMC among Japanese employees
using a l-year prospective design. It was hypothesised
that those who perceived lower levels of WSC at baseline
would be more likely to refrain from seeking medical

care during the l-year follow-up. In the present study, we
focused mainly on the bonding WSC (ie, social capital
within same working teams) because it is of particular
importance in Japanese corporate culture, which is group
oriented: altruism, teamwork and group cohesiveness are
emphasised* and it has been reported that bonding social
capital is related mainly to better access to medical care.”’
On the other hand, it has also been pointed out that the
empirical evidence for the association of bonding social
capital with access to medical care is somewhat limited,
primarily because of the tendency to mix different dimen-
sions of social capital into overall indices.?” Therefore, we
focused not only on overall bonding WSC but also on
its construct dimensions (ie, the structural dimension,
including the network aspect and the cognitive dimen-
sion, including the reciprocity and trust aspects). Further-
more, in Japanese culture, laughter and smiles are also
essential to maintain social halrmony,49 which is one of
the elements of cognitive dimension.'” '® Therefore, we
also focused on the laughter/smiles aspect and included
it in the cognitive dimension. We analysed the data for
men and women separately because a previous study has
reported sex differences in medical care utilisation.”

METHODS

Study design

We extracted the data from longitudinal datasets collected
in an occupational cohort study on social class and
health in Japan (Japanese Study of Health, Occupation
and Psychosocial Factors Related Equity: [FJHOPE). The
J-HOPE was conducted in three or four waves at 13 firms
located in Japan. The primary industry sectors were infor-
mation technology, hospital and medical facility, manu-
facturing, pharmaceutical, service, transportation and
real estate. The first wave was conducted from April 2010
to March 2012; the subsequent waves were conducted
in l-year intervals following the first wave. Because the
RSMC was assessed only at the third wave in all surveyed
firms, except for one hospital, the present study treated
the second wave (conducted from April 2011 to March
2013) as a baseline and the third wave (conducted from
April 2012 to March 2014) as a 1-year follow-up. The anal-
yses were conducted using the J-HOPE datasets available
as of 22 December 2016.

Participants

In the second wave of the J-HOPE (ie, the baseline in the
present study), a total of 11 393 employees completed
a self-administered questionnaire (response rate 82%).
During the l-year follow-up period, 1497 employees
were transferred, took a leave of absence (ie, sick leave,
maternity leave or childcare leave), retired or declined
to participate. Overall, 9896 employees participated in
the third wave (ie, l-year follow-up in the present study)
and completed the follow-up questionnaire (follow-up
rate 87%). After excluding 481 hospital employees who
were not measured for RSMC in the third wave and 645

2

Inoue A, et al. BMJ Open 2020;10:¢036910. doi:10.1136/bmjopen-2020-036910

—230—



I

Recruited to the baseline survey
(J-HOPE 2nd wave)
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Figure 1
Related Equity; RSMC, refraining from seeking medical care.

employees who had at least one missing response for vari-
ables relevant to the present study, the data from 8770
employees (6881 men and 1889 women) were analysed
(see figure 1). Table 1 shows the type of industry and the
number of participants of each firm.

Men Women
Firm code (n=6881) (n=1889)
(type of industry) N (%) N (%)

2 (Hospital)* - -

4 (Information) 446 (6.5) 222 (11.8)

6 (Service) 13 (0.2) 23 (1.2)

8 (Medical) 13 (0.2) 18 (1.0)

10 (Manufacturing) 2112 (30.7) 770 (40.8)

12 (Real estate) 168 (2.4) 58 (3.1)

*Excluded from the analyses due to the lack of information on
RSMC at follow-up.
RSMC, refraining from seeking medical care.

Recruitment and follow-up flow diagram. J-HOPE, Japanese Study of Health, Occupation and Psychosocial Factors

Measures

Exposure: WSC (baseline)

Bonding WSC was measured using a six-item scale
developed by Eguchi et al.*® This scale focuses on the
structural and cognitive dimensions of the bonding
WSC. The first three items (items #1-#3) that focus
on the structural dimension by measuring the network
aspect were adapted from the eight-item WSC scale
developed by Kouvonen ¢t al”® The remaining three
items (items #4—#6) that focus on the cognitive dimen-
sion by measuring the reciprocity, trust and laughter/
smiles aspects were based on Japanese studies that used
the social cohesion approach to conceptualise social
capital.*® #2 #9153 These items are shown in the online
supplementary appendix. All items were measured on
a four-point Likert-type scale (1 Not at all, 2 Not exactly,
3 Somewhat so and 4 Definilely). Total scores for overall
WSC (items #1-#6), the structural dimension (items
#1-#3) and the cognitive dimension (items #4—#6) were
calculated by summing their item scores (range 6-24
for overall WSC and 3-12 for structural and cognitive
dimensions). In this sample, Cronbach’s alpha coef-
ficients were 0.90, 0.83 and 0.82 for overall WSC, the
structural dimension and the cognitive dimension,
respectively, indicating that the WSC scale had a higher
level of internal consistency reliability and a lower risk
of measurement error.”* Participants were classified into
tertiles (ie, high, moderate and low) based on the scores
for overall WSC and its structural dimensions.
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Outcome: RSMC (1-year follow-up)

The follow-up questionnaire included a single-item
question measuring RSMC, which had been used in the
Japanese General Social Survey conducted in 2008."
The participants were asked to respond to the question
‘In the past year, have you ever refrained from visiting
a hospital, clinic, acupuncturist or dentist despite your
sickness (including a slight cold or cavity) or injury?’ The
response options were ‘1 Yes, I have,” ‘2 No, I have not’and
‘3 I did not get sick or injured.” Participants were dichoto-
mised into those who RSMC (ie, those who answered 1)
and those who did not (ie, those who answered 2 or 3).

Potential confounders (baseline)

Among the potential individual determinants of RSMC
introduced earlier,7_15 age, educational attainment and
household income were reported to be associated with
the level of social capitalF"r’; therefore, these three factors
were treated as potential confounders.

Age was classified into five groups: 29 years or younger,
30-39 years, 40—-49 years, 50-59 years and 60 years or
older. Educational attainment was classified into four
groups: graduate school, college, junior college and high
school or junior high school. As an indicator of house-
hold income, we calculated equivalent annual house-
hold income. The participants were asked to report
their annual household income by selecting one of the
following six response options: 2.99 million JPY (28 750
EUR) or less, 3-4.99 million JPY (28 850-48 000 EUR),
5-7.99 million JPY (48 100-76 800 EUR), 8-9.99 million
JPY (76 900-96 050 EUR), 10-14.99 million JPY (96
150-144 100 EUR) and 15 million JPY (144 200 EUR)
or more (EUR was converted from JPY using the average
monthly exchange rate from April 2011 to March 2013
(104 JPY per EUR)). Subsequently, equivalent annual
household income was computed by dividing the median
household income of each response option by the square
root of the household size.

Statistical analysis

First, we conducted Student’s t-test or Fisher’s exact
test to compare those who did and did not refrain from
seeking medical care in potential confounders as well as
in the total score for the WSC scale. Afterwards, using the
high overall WSC group (ie, the highest tertile group)
as a reference, we estimated the relative risks (RRs) and
their 95% confidence intervals (CIs) of RSMC for the
moderate and low overall WSC groups (ie, the middle
and lowest tertile groups). When the outcome variable
is dichotomous, logistic regression is typically used. The
odds ratio (OR) calculated by the logistic regression is
an approximation of RR when the outcome is relatively
rare (ie, <10%). However, it has been pointed out that the
OR overestimates RR when the outcome is common.” As
shown later, the percentage of the RSMC cases was over
40% in the presentsample (see tables 2 and 3). Therefore,
we did not conduct logistic regression but Cox regression
with robust variance, which has been recommended as a

suitable method for estimating RR.*” In the Cox regres-
sion, the time variable was treated as a constant since
all of the participants analysed in the present study had
a l-year follow-up period and there were no censored
cases. In the analysis, we first calculated the crude RR
(ie, without any adjustment, model 1). Subsequently, we
adjusted for potential confounders (ie, age, educational
attainment and equivalent annual household income,
model 2). A similar analysis was conducted for the struc-
tural and cognitive dimensions of WSC. Furthermore, to
examine whether the results of Cox regression using the
tertile classification for WSC were robust, trend analysis
was conducted using the continuous score of WSC. In the
trend analysis, the total score of WSC was reversed (ie,
higher score indicated lower WSC) and divided by the
number of items (ie, converted so that the scoring range
was 1-4), which allowed us to interpret RRs easily and
make RRs for overall WSC and its construct dimensions
comparable. In addition, we examined the association
of every single item of the WSC scale with RSMC. In the
analysis, each item score was also reversed for the same
reasons mentioned above. The level of significance was
0.05 (two-tailed). The statistical analyses were conducted
using Stata/MP V.14.0 for Windows (Stata Corp, College
Station, Texas, USA).

Patient and public involvement

Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of the present
study.

RESULTS

Table 2 details the characteristics of the participants
according to those who did and did not refrain from
seeking medical care, together with sex. For men, those
who refrained from seeking medical care, compared with
those who did not, were younger (p<0.001) and highly
educated (p=0.012), had lower equivalent annual house-
hold income (p<0.001) and perceived lower levels of WSC
(overall WSC: p<0.001; structural dimension: p<0.001;
and cognitive dimension: p=0.001). For women, those
who refrained from seeking medical care, compared with
those who did not, were younger (p<0.001) and highly
educated (p=0.003) and perceived lower levels of WSC
(overall WSC: p=0.001; structural dimension: p<0.001;
and cognitive dimension: p=0.006), while there was no
significant difference in equivalent annual household
income between those who did and did not refrain from
seeking medical care (p=0.980).

Table 3 shows the results of the Cox regression with
robust variance on overall WSC as well as on its construct
dimensions. In the crude model (model 1), the low
overall WSC group had a significantly higher RR of RSMC
compared with the high overall WSC group for both sexes
(RR 1.09, 95% CI 1.01 to 1.17 and RR 1.16, 95% CI 1.02
to 1.33 for men and women, respectively). Conversely, the
moderate overall WSC group did not have a significantly

4
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higher RR of RSMC (RR 0.98, 95% CI 0.92 to 1.06 and
RR 1.03, 95% CI 0.90 to 1.18 for men and women,
respectively). These patterns remained unchanged after
adjusting for potential confounders (model 2). When
we separated overall WSC into structural and cognitive
dimensions, similar tendencies were observed for both
dimensions. Trend analysis using a continuous score of
the WSC scale also showed a significant association of low
WSC with a higher risk of RSMC, irrespective of sex, statis-
tical model or construct dimensions of WSC.

When we examined the association of every single item
of the WSC scale with RSMC, significant RRs for all items
were observed, except for the item #6 (laughter/smiles)
in the crude model among women (details are available
in online supplementary table).

DISCUSSION

We examined the l-year prospective association of WSC
(mainly bonding WSC) with RSMC among Japanese
employees. For both sexes, low overall WSC was signifi-
cantly associated with a higher risk of RSMC, inde-
pendently of age and socioeconomic characteristics (ie,
educational attainment and equivalent annual house-
hold income). Similar tendencies were observed when
we separated overall WSC into structural and cognitive
dimensions.

For both structural and cognitive dimensions, the lack
of WSC was significantly associated with a higher risk of
RSMC, which supported our hypothesis. Our finding is
consistent with the results of a previous systematic review
of access to medical care among community residents,
which reported that bonding social capital is related
to better access to medical care.”” The present study
expanded this evidence into occupational settings. Given
the findings from occupational settings suggesting the
association of low job control and low organisational
justice with RSMG,"*” our finding is reasonable because
WSC s theoretically considered to be a summary outcome
ofjob resources (ie, favourable psychosocial work environ-
ment) including job control and organisational justice.**
Itis common for Japanese employees to take time off (ie,
paid holiday) to seek medical care during working days
because Japanese law does not necessarily require each
company to establish paid sick leave. Although employees
have a legitimate right to take time off, and employers
should not treat employees who would like to take time off
unfairly, Japanese corporate culture recognises working
without taking time off as diligent. The social notion that
‘working hard is a virtue’ is still firmly rooted in the Japa-
nese psyche and taking time off in itself is viewed nega-
tively.”® Therefore, in the Japanese workplace with low
social capital characterised by lack of network, reciprocity
and trust, employees who take leave of absence to seek
medical care are more likely to be perceived negatively
(eg, enjoying benefits or causing trouble for others)
by coworkers as well as by supervisors. In other cases,
workplaces may have an uncooperative attitude towards

rearranging the work schedule of those seeking medical
care. Such a situation may prevent employees from
seeking necessary medical care. On the other hand, it is
unclear whether our findings would emerge in countries
other than Japan. For example, in Western countries that
are more individualistic compared with Asian countries,
including Japan,” and have a legally established paid
sick leave system, employees may seek medical care when
getting sick irrespective of social capital of their work-
place; therefore, a clear association of WSC with RSMC
may not be observed. Future research is needed to repli-
cate our findings in workplaces cross-culturally.

In the present study, the association of low WSC with
RSMC remained unchanged after adjusting for potential
confounders, including socioeconomic characteristics
(model 2). This finding may be explained by the fact
that our study sample comprised a higher proportion of
employees at large-scale enterprises who were covered by
corporate health insurance and received excellent bene-
fits from their companies. Such homogeneity of our study
sample may have decreased the confounding effects of
demographic and socioeconomic characteristics on the
association of low WSC with RSMC; therefore, our find-
ings should be replicated in more vulnerable employees,
such as employees at small-scale and medium-scale enter-
prises or non-permanent employees, in the future.

Possible limitations of the present study should be
considered. First, as discussed above, our study sample
comprised Japanese employees from primarily large-scale
enterprises, which tend to provide excellent benefits (eg,
generous healthcare) to employees; therefore, the present
findings should be generalised cautiously. Second, RSMC
was measured by simply asking the participants to recall
their experience over the past year. Those who evaluated
WSC as low may have been more likely to recall their own
experience of RSMC during the follow-up period; there-
fore, our findings may be overestimated due to recall bias.
Third, some employees dropped out during the follow-up
period due to sick leave. They may have perceived lower
levels of WSC at baseline and refrained from seeking
medical care until their disease became severe, which
may have underestimated the true association. Fourth,
the present study did not obtain information on RSMC at
baseline or regular hospital visit due to chronic disease,
which may have masked the true association. Further-
more, personality traits may also have influenced our
findings. Recent studies have reported that neuroticism is
associated with an increased number of physician visits®
as well as with higher levels of work-related stress”'; there-
fore, without adjusting for neuroticism, our findings may
have inflated the apparent association. Fifth, the influ-
ence of psychosocial work environment (ie, job demands
or job resources) on the association of WSC with RSMC
was not considered in the present study. As introduced
earlier, WSC is considered a summary outcome of job
resources aimed at improving health outcomes among
employees™; therefore, various kinds of unobserved job
resources may explain the association demonstrated
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in the present study. Future work should focus on the
mediation effect of WSC on the association of psychoso-
cial work environment with RSMC. Furthermore, some
previous studies have examined the moderating effect
of WSC on the association of adverse psychosocial work

environment with health outcomes (eg, psychological

distress and smoking)g(’ 37 41; therefore, research on the

moderation effect of WSC on the association of psychoso-
cial work environment with RSMC (or interaction effect
of WSC and psychosocial work environment on RSMC) is
also promising.

CONCLUSIONS

The present study offers evidence that WSC is an essential
factor associated with individuals’ decision to seek medical
care for their perceived health issues independently of
age and socioeconomic characteristics among Japanese
employees. Our findings suggest that fostering a culture
of network, reciprocity and trust in a workplace effectively
promotes the medical care-seeking behaviour of Japanese
employees. Future workplace intervention studies should
investigate the effect of improving WSC on the promo-
tion of employees’ medical care seeking.
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ABSTRACT

Background: Using a 1-year prospective design, we examined the association of job dissatisfaction with long-term sickness
absence lasting 1 month or more, before and after adjusting for psychosocial work environment (ie, quantitative job overload,
job control, and workplace social support) in Japanese employees.

Methods: We surveyed 14,687 employees (7,343 men and 7,344 women) aged 20—-66 years, who had not taken long-term sickness
absence in the past 3 years, from a financial service company in Japan. The Brief Job Stress Questionnaire, including scales on
job satisfaction and psychosocial work environment, was administered, and information on demographic and occupational
characteristics (ie, age, gender, length of service, job type, and employment position) was obtained from the personnel records of
the surveyed company at baseline (July—August 2015). Subsequently, information on the start dates of long-term sickness
absences was obtained during the follow-up period (until July 2016) from the personnel records. Cox’s proportional hazard
regression analysis was conducted.

Results: After adjusting for demographic and occupational characteristics, those who perceived job dissatisfaction had a
significantly higher hazard ratio of long-term sickness absence than those who perceived job satisfaction (hazard ratio 2.91; 95%
confidence interval, 1.74-4.87). After additionally adjusting for psychosocial work environment, this association was weakened
and no longer significant (hazard ratio 1.55; 95% confidence interval, 0.86—2.80).

Conclusions: Our findings suggest that the association of job dissatisfaction with long-term sickness absence is spurious and

explained mainly via psychosocial work environment.

Key words: absenteeism; job satisfaction; longitudinal studies; psychosocial job characteristics; survival analysis
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INTRODUCTION

Sickness absence is a major public health and economic
problem in many countries.> Among others, long-term sickness
absence, often defined as sickness absence lasting 4 weeks/1
month or more,? bears high costs for a variety of stakeholders,
including employees, employers, insurance agencies, and society
at large.*> The Organization for Economic Co-operation and
Development (OECD) has reported that OECD member countries
spend, on average, approximately 1.9% of the gross domestic
product (GDP) on sickness absence benefits,® most of which
are accounted for by long-term sickness absence.” Furthermore,
long-term sickness absence has various adverse effects on
employees, such as lower probability of returning to work,”®
a higher risk of social exclusion,” and mortality.'®'> There-
fore, identifying predictors of long-term sickness absence
and preventing it are beneficial for both employees and
society.

In the occupational health research field, job dissatisfaction (ie,
an unpleasant emotion when one’s work is frustrating and blocking
the affirmation of their values)'? has been attracting attention as a
predictor of sickness absence, as well as of poor mental health (ie,
anxiety, burnout, depression, and low self-esteem) and physical
health (ie, cardiovascular disease and musculoskeletal disorders).'*
Several prospective studies in European countries have examined
the association of job dissatisfaction with sickness absence'>2%;
the results have been inconsistent, and most of these studies
focused mainly on short-term sickness absence lasting from a few
days to a few weeks. To date, only three studies focused on long-
term sickness absence!®2122; two, however, relied on self-reports
rather than on personnel records or national register data for
measuring sickness absence duration.”">> This may have led to a
less accurate association with job dissatisfaction.”> Furthermore,
only one study conducted a survival analysis.”®

In addition to the above, psychosocial work environment may
explain the association of job dissatisfaction with sickness
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absence.?® In fact, major psychosocial work environment, such
as described in the job demands-control (JD-C) or demand-
control-support (DCS) model,?’?® has been associated with job
dissatisfaction.?> It is also known that poor psychosocial wok
environment causes sickness absence.?' It might be interesting to
know how much unique impact job dissatisfaction has on long-
term sickness absence independent of psychosocial work environ-
ment, because it would be relevant for developing an effective
strategy to prevent long-term sickness absence whether targeting
on job dissatisfaction per se or psychosocial work environment.

Contrary to European countries, the association between
psychosocial work environment, job dissatisfaction, and long-
term sickness absence has not been fully examined among
Japanese employees. In Japan, approximately 60% of employees
reported job-related distress due to psychosocial work environ-
ment such as job overload and workplace human relations.??
Furthermore, compared to European countries, Japanese employ-
ees have been found to have lower levels of job satisfaction,
as well as positive work-related state of mind, such as work
engagement.>* On the other hand, because the social notion that
“not taking time off and working hard are virtues” is still strongly
rooted in the Japanese psyche,® taking long-term sickness
absence is a serious event for Japanese employees. Therefore,
it is extremely valuable to clarify the association of job dis-
satisfaction with long-term sickness absence and the role of
psychosocial work environment in this association among
Japanese employees. To date, two cross-sectional studies have
reported the association of job dissatisfaction with sickness
absence among Japanese employees,*®?” while prospective
evidence is lacking and the role of psychosocial work environ-
ment in the association is still unclear.

The purpose of the present study was twofold. The first
purpose was to examine the prospective association of job
dissatisfaction with long-term sickness absence obtained from
personnel records in a large sample of Japanese employees,
conducting survival analysis. The second purpose was to examine
whether psychosocial work environment explains the association
of job dissatisfaction with long-term sickness absence. In the
present study, we focused especially on financial service
employees because they experience increased stress and worries
due to greater time pressures, problems with ergonomics,
conflicting roles, work demands, and difficult relationships with
customers.

MATERIAL AND METHODS

Participants

A 1-year prospective study of employees from a financial service
company listed on the major stock exchanges was conducted
from July 2015 to July 2016. Information was gathered using a
self-administered questionnaire and the personnel records of the
surveyed company. At baseline (July—August 2015), all employ-
ees, except for board members; temporary transferred, overseas,
and dispatched employees; and absentees (N = 15,615) were
invited to participate in this study; a total of 14,711 employees
completed the baseline questionnaire (response rate: 94.2%).
After excluding 24 employees who had histories of long-term
sickness absence in the past 3 years, 14,687 employees (7,343
men and 7,344 women) aged 20-66 years were followed for 1
year (until July 31st, 2016) (Figure 1). Informed consent was
obtained from participants using the opt-out method for the

secondary analysis of existing anonymous data. The study
procedure was reviewed and approved by the Kitasato University
Medical Ethics Organization (No. B15-113).

Measures

Job dissatisfaction

Job dissatisfaction was measured using the Brief Job Stress
Questionnaire (BJSQ). The BJSQ has high levels of internal
consistency reliability and factor-based validity® and includes a
single-item summary measure of job satisfaction (“I am satisfied
with my job”). Responses are provided on a four-point Likert
scale (1 = Dissatisfied, 2 = Somewhat dissatisfied, 3 = Somewhat
satisfied, and 4 = Satisfied). Participants were dichotomized into
“dissatisfied” (those who answered 1 or 2) and “satisfied” (those
who answered 3 or 4) groups.

Long-term sickness absence

Information on dates of application for invalidity benefits with
medical certification for long-term sickness absence lasting 1
month or more was obtained from the personnel records of the
surveyed company. In the surveyed company, it was mandatory
for employees to submit medical certification from his/her
attending physician to the human resource department when
applying for invalidity benefits. Furthermore, the personnel
records included information on resignation/retirement date.
Based on this information, those who resigned/retired from the
surveyed company during the follow-up period were treated as
censored cases. The follow-up began on the date of response to the
BJSQ and ended at the start date of long-term sickness absence
(ie, the date of application for invalidity benefits), the resignation/
retirement date, or July 31st, 2016, whichever came first.
Psychosocial work environment

For psychosocial work environment, we examined quantitative
job overload, job control, and workplace social support, based on
the JD-C or DCS model.”’*® These were measured using the BISQ
introduced above. The BJSQ includes three-item quantitative job
overload, job control, supervisor support, and coworker support
scales. The answers are provided on a four-point Likert scale
(1 = Not at all, 2 = Somewhat, 3 = Moderately so, and 4 = Very
much so for quantitative job overload and job control; 1 = Not
at all, 2 = Somewhat, 3 = Very much, and 4 = Extremely for
supervisor support and coworker support), with the scores of
each scale ranging from 3-12. For workplace social support,
total scores for supervisor support and coworker support were
calculated (score range: 6-24). In this sample, the Cronbach’s
alpha coefficients were 0.78, 0.70, and 0.88 for quantitative job
overload, job control, and workplace social support, respectively.
Covariates

Covariates included demographic and occupational character-
istics, all of which were obtained from the personnel records of
the surveyed company. Demographic characteristics included age
and gender. Age was used as a continuous variable. Occupational
characteristics included length of service, job type, and employ-
ment position. Length of service was used as a continuous
variable. Job type was classified into four groups: sales, claims
service, administrative, and others. Employment position was
classified into five groups: manager, staff, senior employee,
temporary employee, and others.

Statistical analysis

We first conducted a descriptive analysis using Student’s 7 test or
Fisher’s exact test to compare the demographic and occupational
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Company employee
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Figure 1.

characteristics and the scale scores between the satisfied and
dissatisfied groups. Afterwards, the cumulative hazard of long-
term sickness absence was plotted as Kaplan-Meier curves and
the log-rank test was conducted to compare the hazard functions
between the satisfied and dissatisfied groups. Finally, using the
satisfied group as a reference, Cox’s proportional hazard regres-
sion analysis was conducted to estimate the hazard ratio (HR) and
its 95% confidence interval (CI) of the incidence of long-term
sickness absence during the follow-up period in the dissatisfied
group. In the series of analyses, we first adjusted for demographic
characteristics (ie, age and gender) (model 1). Subsequently, we
incrementally adjusted for occupational characteristics (ie, length
of service, job type, and employment position) (model 2) and
psychosocial work environment (ie, quantitative job overload, job
control, and workplace social support) (model 3). For model 3,
overcontrol bias due to common method variance might occur
since the present study measured job dissatisfaction and
psychosocial work environment simultaneously with the same
self-administered questionnaire (ie, the BJISQ). Therefore, to test
the presence of overcontrol bias due to common method variance,
Harman’s single-factor test*® was conducted by entering items
for job dissatisfaction, quantitative job overload, job control, and
workplace social support (ie, a total of 13 items) into the
unrotated principal component analysis. Furthermore, as sub-
analyses, the log-rank test and the Cox’s proportional hazard

392 | J Epidemiol 2020;30(9):390-395

Recruitment and follow-up flow diagram

regression analysis were conducted by gender because men
and women are exposed to different work environment in Japan.
The level of significance was 0.05 (two-tailed). The statistical
analyses were conducted using IBM® SPSS® Statistics Version
23.0 for Windows (IBM Corp., Armonk, NY, USA).

RESULTS

Table 1 shows the detailed characteristics of the participants
in the satisfied and dissatisfied groups. Compared to the satisfied
group, the dissatisfied group was significantly younger, had a
greater proportion of women, claims service, staff, and temporary
employees, and perceived significantly higher levels of
quantitative job overload and lower levels of job control and
workplace social support.

Figure 2 shows the Kaplan-Meier curves for the cumulative
hazard of long-term sickness absence among the dissatisfied
group compared to the satisfied group. The log-rank test showed
that the dissatisfied group had a significantly higher incidence rate
of long-term sickness absence compared to the satisfied group
(P <0.001).

Table 2 shows the results of the Cox’s proportional hazard
regression analysis. During 5,258,910 person-days (mean: 358
days, range: 3—373 days), 62 employees (32 men and 30 women)
took long-term sickness absence (mental disorders: 51 cases,
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Table 1. Demographic and occupational characteristics and scale scores among employees who participated in the study
Satisfied group (n =11,139) Dissatisfied group (n = 3,548)
P value*
Mean (SD) n (%) Mean (SD) n (%)
Age, years 41.6 (12.4) 41.1 (12.2) 0.027
Gender <0.001
Men 6,081 (54.6) 1,262 (35.6)
Women 5,058 (45.4) 2,286 (64.4)
Length of service, years 12.7 (10.3) 12.1 (9.88) 0.003
Job type <0.001
Sales 5,360 (48.1) 1,676 (47.2)
Claims service 3,829 (34.4) 1,426 (40.2)
Administrative 1,941 (17.4) 442 (12.5)
Others 9 (0.1) 4 (0.1)
Employment position <0.001
Manager 2,086 (18.7) 257 (1.2)
Staff 6,590 (59.2) 2,457 (69.3)
Senior employee 465 (4.2) 92 (2.6)
Temporary employee 1,989 (17.9) 738 (20.8)
Others 9 (0.1) 4 (0.1)
Quantitative job overload (3—-12) 9.10 (1.86) 10.1 (1.95) <0.001
Job control (3-12) 8.35 (1.62) 6.79 (1.78) <0.001
Workplace social support (6-24) 17.6 (3.56) 14.2 (3.46) <0.001

SD, standard deviation.

“Student’s ¢ test and Fisher’s exact test were used for the continuous and categorical variables, respectively.

0.0107

0.008=

0.006=

0.004

Cumulative hazard

0.002

0.0004

Job satisfaction

—Dissatisfied

I Satisfied
—t+—Dissatisfied-censored
—}—Satisfied-censored

T
200
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-
=
(=]

300 400
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Figure 2. Cumulative hazard of long-term sickness absence among the dissatisfied group compared to the satisfied group

musculoskeletal disorders: 6 cases, cerebrovascular disease: 3
cases, and cardiovascular disease: 2 cases). After adjusting for
demographic and occupational characteristics (models 1 and 2),
the dissatisfied group had a significantly higher HR of long-term
sickness absence than the satisfied group (HR 3.00; 95% CI,
1.80-5.00 and HR 2.91; 95% CI, 1.74-4.87 for models 1 and 2,
respectively). However, after additionally adjusting for psycho-

social work environment (model 3), this association was weak-
ened and no longer significant (HR 1.55; 95% CI, 0.86-2.80).

For the Harman’s single-factor test, three factors with
eigenvalues greater than 1.0 were extracted and the first (largest)
factor did not account for a majority of the variance (32.7%),
indicating that overcontrol bias due to common method variance
was not of great concern.
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Table 2. Association of job dissatisfaction with long-term sickness absence among Japanese employees: Cox’s proportional hazard
regression analysis (7,343 men and 7,344 women)

Person-days Number of events

Rate/100,000 person-days

Hazard ratio (95% confidence interval)

Model 1* Model 2° Model 3¢
Main analysis
Satisfied 3,998,784 33 0.83 1.00 1.00 1.00
Dissatisfied 1,260,126 29 2.30 3.00 (1.80-5.00) 291 (1.74-4.87) 1.55 (0.86-2.80)
Gender-stratified analysis
Men
Satisfied 2,172,019 17 0.78 1.00 1.00 1.00
Dissatisfied 443,864 15 3.38 4.20 (2.08-8.46) 4.13 (2.03-8.42) 2.00 (0.86—4.63)
Women
Satisfied 1,826,765 16 0.88 1.00 1.00 1.00
Dissatisfied 816,262 14 1.72 2.05 (0.99-4.21) 1.97 (0.95-4.06) 1.14 (0.50-2.63)

#Adjusted for age (and gender).

Additionally adjusted for length of service, job type, and employment position.

“Additionally adjusted for quantitative job overload, job control, and workplace social support.

When we conducted the gender-stratified analysis, similar
tendency to the main analysis was observed among both genders
while statistical significance was marginal for the log-rank test
(P =0.063) and for models 1 and 2 of the Cox’s proportional
hazard regression analysis among women (Table 2).

DISCUSSION
The present study demonstrated that after adjusting for
demographic and occupational characteristics, those who

perceived job dissatisfaction had a significantly higher risk of
long-term sickness absence during the 1-year follow-up period
than those who perceived job satisfaction. After additionally
adjusting for psychosocial work environment based on the JD-C
or DCS model, the risk was no longer significant.

Job dissatisfaction was significantly associated with a higher
risk of long-term sickness absence after adjusting for demo-
graphic and occupational characteristics. This finding is con-
sistent with previous prospective studies in European countries
(ie, Norway and the Netherlands) that have reported a significant
association of job dissatisfaction with long-term sickness absence
in the crude model,** as well as after adjusting for demographic
and occupational characteristics (eg, age, gender, education,
and affiliation).'®?! Using personnel records to measure long-
term sickness absence and conducting a survival analysis, the
present study expanded this evidence into other than European
countries.

After additionally adjusting for psychosocial work environ-
ment based on the JD-C or DCS model, the association of job
dissatisfaction with long-term sickness absence was weakened
and no longer significant. This is consistent with previous studies
in that a significant association of job dissatisfaction with sickness
absence (including both short-term and long-term ones) was not
observed when psychosocial work environment was included in
the model.'®!7-29 Our findings suggest that the association of job
dissatisfaction with long-term sickness absence is explained
mainly by psychosocial work environment and that improving
psychosocial work environment is effective for the prevention of
long-term sickness absence. However, although not statistically
significant, the fully adjusted HR of job dissatisfaction was still
approximately 1.5; therefore, there may be a unique effect of job

394 | J Epidemiol 2020;30(9):390-395

dissatisfaction on long-term sickness absence independently of
psychosocial work environment. Future research should examine
more precisely the association between psychosocial work
environment, job dissatisfaction, and sickness absence.

Possible limitations of the present study should be considered.
First, our sample was recruited from one financial service
company in Japan; therefore, our findings should be interpreted
with caution in light of limited generalizability. Second, job
dissatisfaction was measured using a single-item question, which
may limit its measurement validity; however, some researchers
have argued that single-item questions are preferred to measure
overall job dissatisfaction because differences in individual scores
are lost in the total mean scores of multi-item questions.*'*?
Third, some employees may have transferred to another
department in the surveyed company, which may have influenced
job dissatisfaction and masked the true association; nevertheless,
the frequency of transfer may not have been so high at 1-year
follow-up. Finally, although some previous studies focused on
workplace-level (in addition to individual-level) job dissatisfac-
tion to examine its association with sickness absence,! the
present study could not take workplace-level job dissatisfaction
into account due to a lack of information on the departments to
which the individual participants belonged.

In conclusion, the present study provided evidence that the
association of job dissatisfaction with long-term sickness absence
lasting 1 month or more is spurious and explained mainly via
adverse psychosocial work environment. More detailed under-
lying mechanisms in the association between psychosocial work
environment, job dissatisfaction, and sickness absence can be
explored using mediation analysis.
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