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and job dissatisfaction on long-term sickness absence lasting 1 month or more. Participants were 7,343 

records covering a 1-year period to identify employees with long-term sickness absence, which was treated as a 

 After adjustment for covariates, the HR of long-term sickness 

was additive (95% CIs of RERI and AP included 0 and that of SI included 1). 
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.

 

Introduction
Sickness absence is a major public health and eco-

nomic concern in Japan1,2), as well as in other coun-
tries . In particular, long-term sickness absence (i.e., 

sickness absence lasting 4 weeks/1 month or more)  
results in high costs for various stakeholders, such as 
employees, employers, insurance agencies, and society at 
large7,8). 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-

9), which 
are due in large part to long-term sickness absence4). Fur-
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on the probability of returning to work10,11), as well as 
on mortality ; therefore, identifying those who are at 
high risk of long-term sickness absence at an early stage 

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 

stress responses, and social support; (2) identify employ-

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 

15).
A recent study has reported that high stress, as 

-
 described below, 

absence17)

has published the Stress Check Program manual , which 

job stressors, stress responses, and social support scores 
18) (more 

detailed proposed criteria are described in the Methods 

in the Stress Check Program, it has been widely used in 

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 items18).

In the Stress Check Program, information on job dissat-

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 

at higher risk of a long-term sickness absence. Tsutsumi 
et al.23) have pointed out that screening performance of 

-
gram manual is limited and that the combination of high 

Furthermore, Asai et al.24) 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 

strongly encouraged to request a physician interview. 

interviews may be improved and eventually lead to pre-
vention of long-term sickness absence, thereby saving 
companies money and resources.

-

that those who met the criteria for high stress and were 

long-term sickness absence.

Methods
Participants

related stress, demographic and occupational character-

and the personnel records of the surveyed company. At 
baseline (July to August 2015), we invited all employees 

-
ily transferred, overseas, and dispatched; and absentees 
(n

-
ing anonymous data. Kitasato University Medical Ethics 
Organization reviewed and approved the study procedure 

Exposure: combination of high stress and job dissatisfac-
tion

High stress was determined and job dissatisfaction was 

internal consistency reliability and factor-based validity18) 
and comprises nine scales of job stressors (i.e., quantita-
tive job overload [3 items], qualitative job overload [3 

[3 items], poor physical environment [1 item], job control 
[3 items], skill utilization [1 item], suitable jobs [1 item], 

responses (i.e., vigor [3 items], anger-irritability [3 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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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 = , 2 = , 3 = Somewhat 

, and 4 =  for satisfaction).
The Stress Check Program manual proposes criteria for 

: 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 

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, 

job stressors and social support was calculated by sum-
ming up the scale scores of quantitative job overload, 
qualitative job overload, physical demands, interper-

(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: 

points by the program manual, those who had 77 or more 

For job dissatisfaction, using the single-item job 

 or 2 = Some-

group; and those who answered 3 =  or 
4 =

Outcome: long-term sickness absence
Long-term sickness absence was treated as a dichoto-

Company employee 
N=18,343 

Eligible for the baseline survey 
n=15,615 

Not assessed for eligibility 
 Board members n=37 
 Temporarily transferred employees n=1,443 
 Overseas employees n=271 
 Dispatched employees n=468 
 Absentees (including maternal leave and 

granny leave) n=509 

Did not participate 
n=904 

Completed the baseline survey 
n=14,711 

Excluded 
Prior history of long-term sickness absence 
 Mental disorders n=19 
 Musculoskeletal disorders n=4 
 Cardiovascular disease n=1 

Data available for analysis 
n=14,687 



4 of 9

Environmental and
Occupational Health Practice

-
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 

physician to the human resources/labor department when 

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 

started to take long-term sickness absence (i.e., applied 

Covariates: demographic and occupational characteristics

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-

and others).

Statistical analysis
First, we conducted descriptive analysis to summarize 

the basic features of each group on the basis of high stress 

regression analysis to estimate the hazard ratios (HRs) 

of long-term sickness absence during the follow-up 

high stress and job dissatisfaction is synergistic or addi-

(RERI), attributable proportion due to interaction (AP), 
-

lows25):

If 95% CIs of RERI and AP were greater than 0 and 

determined to be synergistic. Conversely, if 95% CIs of 
RERI and AP included 0 and that of SI included 1, the 

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 

results, we conducted a similar analysis taking long-term 
sickness absence due to mental disorders as an outcome 

Most statistical analyses were conducted using Stata 14.0 
(Stata Corp., College Station, TX, USA), while 95% CIs 

spreadsheet available from the EpiNET (http://epinet.se/
.

Results
Table 1 shows the detailed characteristics of each 

group on the basis of high stress and job dissatisfaction. 

were younger, had a shorter length of service, and had a 
greater proportion of women, claims service personnel, 

-
trative, managerial, and senior employees. Among others, 

high stress and job dissatisfaction. During 5,258,910 

 Criteria for high stress proposed in the Stress Check 
Program manual
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long-term sickness absence (mental disorders: 51 cases, 
-

ease: 3 cases, and cardiovascular disease: 2 cases). In the 

HR of long-term sickness absence (HR 5.70; 95% CI, 

job dissatisfaction, RERI and AP were small and SI was 
-

cant. These patterns were unchanged after adjustment for 
demographic and occupational characteristics (models 2 
and 3).

sickness absence due to mental disorders as an outcome 
-

satisfaction was similar to the main results, while the esti-

Discussion
The present study demonstrated that those who met the 

jobs were at highest risk of long-term sickness absence, 
-

satisfaction on long-term sickness absence was additive.
Among the groups on the basis of high stress and job 

job dissatisfaction were reported to be associated with 
increased risk of long-term sickness absence . Our 

risk of subsequent long-term sickness absence compared 
to their counterparts, and that the risk is further increased 

jobs.
The present study found that none of the indicators 

is also reasonable because job (dis)satisfaction does not 

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 stress27) 
and the Job Demands-Resources (JD-R) model28). There 

of adverse psychosocial work environment (such as job 
demands) with mental health29)

psychological or physical distress with future health has 
-

faction does not modify the association of psychological 
or physical distress with subsequent long-term sickness 
absence.

risk of long-term sickness absence, which was more than 

 Demographic and occupational characteristics among employees who participated in the study

n n = 431) n 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 121 (28.1)  972 (39.5)

310 (71.9) 4,748 (44.3)
Length of service, years 12.4 (9.51) 12.0 (10.0) 12.7 (10.3)
Job type
 Sales 523 (48.2) 5,155 (48.1)
 Claims service 439 (40.4)  987 (40.1)
 Administrative 124 (11.4)  318 (12.9) 1,875 (17.5)
 Others    4 (0.2)    9 (0.1)
Employment position
 Manager  54 (5.0)  34 (7.9)  203 (8.2) 2,052 (19.2)

822 (75.7) 340 (78.9)
 Senior employee  15 (1.4)   77 (3.1)  459 (4.3)
 Temporary employee 195 (18.0)  51 (11.8)  543 (22.1) 1,938 (18.1)
 Others    4 (0.2)    9 (0.1)

SD, standard deviation.



6 of 9

Environmental and
Occupational Health Practice

7,
34

4 
w

om
en

)

Co
m

bi
na

tio
n 

of
 h

ig
h 

str
es

s a
nd

 jo
b 

di
ss

at
isf

ac
tio

n
Pe

rs
on

-d
ay

s
N

um
be

r o
f 

ev
en

ts
In

ci
de

nc
e 

ra
te

(/1
00

,0
00

 p
er

so
n-

da
ys

)
M

od
el

 1
 a

M
od

el
 2

 b
M

od
el

 3
 c

4.
17

5.
70

 (3
.0

8 
to

 1
0.

5)
15

4,
50

2
 5

3.
24

4.
44

 (1
.7

2 
to

 1
1.

5)
5.

03
 (1

.9
2 

to
 1

3.
2)

5.
01

 (1
.9

1 
to

 1
3.

1)
13

1.
48

2.
03

 (1
.0

5 
to

 3
.9

2)
2.

23
 (1

.1
5 

to
 4

.3
3)

3,
84

4,
28

2
28

0.
73

1.
00

1.
00

1.
00

 d

M
od

el
 1

 a
M

od
el

 2
 b

M
od

el
 3

 c

A
ttr

ib
ut

ab
le

 p
ro

po
rti

on
 (A

P)
1.

05
 (0

.3
5 

to
 3

.1
1)

a  C
ru

de
 (i

.e
., 

w
ith

ou
t a

ny
 a

dj
us

tm
en

t).
b  A

dj
us

te
d 

fo
r a

ge
 a

nd
 g

en
de

r.
c  A

dd
iti

on
al

ly
 a

dj
us

te
d 

fo
r l

en
gt

h 
of

 se
rv

ic
e,

 jo
b 

ty
pe

, a
nd

 e
m

pl
oy

m
en

t p
os

iti
on

.
d an
al

ys
is 

(7
,3

43
 m

en
 a

nd
 7

,3
44

 w
om

en
)

Co
m

bi
na

tio
n 

of
 h

ig
h 

str
es

s a
nd

 jo
b 

di
ss

at
isf

ac
tio

n
Pe

rs
on

-d
ay

s
N

um
be

r o
f 

ev
en

ts
In

ci
de

nc
e 

ra
te

 
(/1

00
,0

00
 p

er
so

n-
da

ys
)

M
od

el
 1

 a
M

od
el

 2
 b

M
od

el
 3

 c

15
3.

91
7.

58
 (3

.7
9 

to
 1

5.
1)

15
4,

50
2

 5
3.

24
5.

92
 (2

.2
3 

to
 1

5.
7)

10
1.

14
2.

08
 (0

.9
8 

to
 4

.4
2)

2.
29

 (1
.0

7 
to

 4
.9

1)
2.

19
 (1

.0
2 

to
 4

.7
1)

3,
84

4,
28

2
21

0.
55

1.
00

1.
00

1.
00

 d

M
od

el
 1

 a
M

od
el

 2
 b

M
od

el
 3

 c

A
ttr

ib
ut

ab
le

 p
ro

po
rti

on
 (A

P)
1.

02
 (0

.3
5 

to
 2

.9
7)

1.
07

 (0
.3

8 
to

 3
.0

3)
a  C

ru
de

 (i
.e

., 
w

ith
ou

t a
ny

 a
dj

us
tm

en
t).

b  A
dj

us
te

d 
fo

r a
ge

 a
nd

 g
en

de
r.

c  A
dd

iti
on

al
ly

 a
dj

us
te

d 
fo

r l
en

gt
h 

of
 se

rv
ic

e,
 jo

b 
ty

pe
, a

nd
 e

m
pl

oy
m

en
t p

os
iti

on
.

d



7 of 9 

Akiomi Inoue, et al.

adverse work environments, may over-adapt to their jobs, 
which may lead to increased risk of long-term sickness 
absence30)

long-term sickness absence is reasonably high; therefore, 

employees themselves, should not ignore such risk.

had a greater proportion of women (see Table 1). Consid-

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), 

(p for interaction = 0.397). At least from our dataset, the 

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-

Previous studies reported that neuroticism was associated 
with higher levels of job stressors and stress responses 

31), lower levels of job satis-
faction32), and a higher prevalence of long-term sickness 
absence33) -
timated. Second, some employees may have transferred 
to another department in the surveyed company, which 

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 

(i.e., musculoskeletal disorders, cerebrovascular disease, 
or cardiovascular disease) due to the small number of 
incidence cases. Such analyses may provide additional 

term sickness absence cases based on the application for 

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 

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-

limited generalizability into account.
In conclusion, the present study provided evidence 

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-

stress with job dissatisfaction improves the predictability 

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 

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 employees34,35) -

employees with 30 days of paid leave and a standard ben-
-

the association of high stress with long-term sickness 
absence is needed.
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