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Abstract
Objectives: Sickness absence is increasingly affecting society at different levels. 
This study explores how work, family, and personal health- related characteristics 
will contribute to socioeconomic status (SES) differences in future long sickness 
absence (7 days or more) with respect to sex differences.
Methods: A total of 1562 civil servants worked for the Local Japanese government 
and were considered from 2003 to 2014 for this study. Logistic regression analyses 
were performed to examine whether there were employment- grade differences in 
long sickness absence after 11 years and whether such SES differences were associ-
ated with work, family, and personal health- related characteristics or sexes.
Results: Male low- grade employees had a significantly higher odds ratio (OR) 
for long sickness absence (age- adjusted OR = 1.75, 95% confidence interval (CI) 
[1.04– 2.95]). However, after adjustment for work characteristics, the association 
of significance disappeared (OR = 1.65, [0.96– 2.84]). Female low- grade employees 
had a significantly lower OR for long sickness absence after 11 years (OR = 0.26, 
[0.08– 0.86]). Male employees working long hours and male and female employ-
ees in high job demand take less sickness absence. Meanwhile, male employees 
working short hours take longer sickness absence.
Conclusions: This study showed that male employees at low grades take longer 
sickness absence than those at high grades; however, this was alleviated by work 
characteristics. Female employees at low grades take less sickness absence than 
those at high grades. Japanese female employees with low grades, male employ-
ees with long working hours, and both sexes with high job demands take less 
sickness absence, although they may be unhealthy because of work stress.
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1  |  INTRODUCTION

The impact of sickness absence on society, such as an in-
crease in medical expenses and a decrease in work pro-
ductivity, is substantial.1– 3 Among Japanese civil servants, 
sickness absence because of mental problems doubled 
from 2005 to 2020,1 and employees with a high risk of 
health problems had a significant loss of work productiv-
ity.2 Globally, the total cost (i.e., direct, and indirect costs) 
of sickness absence in 2015 accounts for 3.2%– 5.7% of 
gross domestic product (GDP) in each country, and it is 
expected to increase to 3.4%– 6.7% of GDP in 2030.3

The relationships between sickness absence and work, 
family, and personal health- related characteristics were 
reflected in previous studies. For example, older em-
ployees are more likely to take longer sickness absence 
than younger ones.4 For work characteristics, employees 
with low job satisfaction take longer sickness absence.5 
Longitudinal studies showed that employees with long 
working hours, who worked shifts and experienced high 
job stress were more likely to take sickness absence than 
those without.6,7 For family characteristics, employ-
ees who were single male and female, have poor mental 
health,8 and mental fatigue from stress is associated with 
an increased risk of long sickness absence.9 A double 
burden hypothesis, measured by either work- to- family or 
family- to- work conflict, was associated with subsequent 
sickness absence in both females and males.10 Therefore, 
it is important to focus on the family context when as-
sessing individuals with sickness absence.10 For personal 
health- related characteristics, employees who had sleep 
problems were more likely to take sickness absence than 
those without sleep problems.9 Individuals with high neg-
ative affect were at an increased risk of physical illnesses 
such as high blood pressure, diabetes, respiratory and gas-
trointestinal illnesses,11 which leads to sickness absence.

Females were more likely to take sickness absence than 
males.12 There are differences between males and females 
in sickness absence because of gender segregation in the 
labor market and the differences in employment or work-
ing conditions that stem from this.12 Females reported 
more work– family conflict than males indicating that it 
contributed to the gender gap in sickness absence.10 There 
is also a difference in sickness absence within different 
socioeconomic status (SES) groups.12 SES is an import-
ant determinant of occupational and individual health.8 
In previous studies, low- SES male employees were asso-
ciated with poor physical and mental health,8 and it was 
suggested that low- SES employees took more sickness ab-
sence compared to high- SES employees.7

Therefore, research had been conducted on each factor 
individually: work, family, personal health- related char-
acteristics, and sickness absence; however, few studies 

comprehensively evaluated whether work, family, and per-
sonal health- related characteristics were associated with 
long sickness absence. Moreover, there are minimal lon-
gitudinal studies that focus on SES differences in sickness 
absence after accounting for the aforementioned factors.13 
Such studies are required to comprehensively investigate 
these factors and highlight possible causal relationships. 
Therefore, we aimed to clarify how work, family, and per-
sonal health- related characteristics contribute to SES dif-
ferences in future sickness absence depending on sexes.

2  |  METHODS

2.1 | Study and Questionnaire

The Japanese Civil Servants Study (the JACS study)8,14,15 
is an international study in collaboration with the 
Whitehall II study (British Civil Servants Study) and the 
Helsinki Health Study. Phase 1 of the JACS study was 
conducted from 1998 to 1999, and subsequent phases 
were conducted approximately every 5 years. Phase 2 was 
conducted between January and February 2003 and Phase 
4 between January and February 2014. Most questionnaire 
items in our study were selected from the Whitehall II 
study.4,13,16 These items were translated to Japanese, and 
thereafter translated back to English by an individual 
who was blind to the original questionnaire. The reverse 
translated questionnaire was reviewed and confirmed by 
the researchers of the Whitehall II study.

A questionnaire was sent by post to the participants. 
Once completed, they were returned to the researchers in 
sealed envelopes. This study was approved by the Ethics 
Committee of the University of Toyama. The participants 
provided informed consent and voluntarily participated in 
the study.

2.2 | Participants

Data from 2003 containing information on SES (grade of 
employment) were used as the baseline in this study. The 
participants were all civil servants who worked in a local 
government office located on Honshu Island in Japan and 
were 20– 55 years when the survey was conducted.

A total of 4272 participants (response rate: 79.2%) out 
of 5394 target employees responded in 2003. Of the 4272 
participants, 1575 participants were excluded from the 
analysis, because of no responses to questions on age, sex, 
family status, longstanding illness, sleep status, affect bal-
ance, Karasek's job strain model, grade of employment, 
shift work, job satisfaction, work hours, and sickness ab-
sence. Of the 2697 participants without missing data in 
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2003, 1135 dropped out (42.1%) during the follow- up pe-
riod. Data from 1562 participants followed up from 2003 
to 2014(1110 males and 452 females) were analyzed. The 
mean age of the participants was 48.8 ± 6.91 years for 
males and 46.3 ± 7.42 years for females.

The variables of drop- out and follow- up employees 
were tested using the t- test and χ2 test. There was no sig-
nificant difference in the number of days of sickness ab-
sence in 2003 for both males and females, however, those 
who were followed up were younger and had lower job 
grades.

There were few females in this study. However, the 
percentage of females with high job grades17 and females 
who are living with family (especially parents)18,19 con-
curred with the statistical results of local civil servants. 
Therefore, the data was considered representative of 
working females.

2.3 | Measures for sickness absence

The participants were requested to provide information 
on the total number of days of sickness absence in the 
previous year. We defined short sickness absence as 
periods of less than 7 days and long sickness absences as 
7 days or more in the previous year.15 Previous Whitehall II 
studies used 7 days as the cut- off for long sickness absence 
because a sickness absence longer than 7 days required a 
medical certificate and short and long sickness absences 
had different determinants.5 Furthermore, long sickness 
absence (7 days or more) was more likely to represent 
deterioration in physical health.15 In Japan, civil servant 
employees had to provide a medical certificate for sickness 
absence for more than 7 days. Therefore, we used 7 days 
or more as a long sickness absence. Regarding validity, a 
previous study showed that the sensitivity and specificity 
of self- reported sickness absence were acceptable for 
lengths not exceeding 1 week.20

2.4 | Measures for SES

This study used the grade of employment as a measure of 
SES. We asked, “Which of the following is your position in 
the workplace?”, and the response was classified into three 
grades. According to our previous studies,8,14 the grade of 
employment was classified as follows: the highest– grade 
(grade 1) included senior administrative workers (e.g., 
Head of Bureau, Head of Department, Deputy Head of 
Department, and Head of Section); intermediate- grade 
(grade 2) included administrative workers (e.g., Assistant 
Head of Section and Subsection Chief); the lowest- 
grade (grade 3) included clerical workers. The highest 

and intermediate- grade employees were combined in 
the analysis because the numbers of the highest- grade 
employees were low in both males and females.

2.5 | Measures for the working 
characteristics

The participants' working environment was evaluated 
based on work hours, job satisfaction, shift work, and 
Karasek's job strain model.16,21 The variables for the 
classification of working characteristics were divided 
according to previous JACS studies.8,14,22 Previous 
studies8,14,22 showed that the following factors: divided 
into four quartiles of working hours, shift worker or not, 
job satisfaction or dissatisfaction, and tertiles of Karasek's 
job stress model, influenced employees' physical and 
mental health. Therefore, we adopted the classification of 
previous studies.

Work hours per day were classified into <7, 7– 9, 9– 11, 
and 11 h or more. The following questions were asked: re-
garding shiftwork: “Does your job have shift work?” Shift 
work was classified into two categories: “shift workers” 
or “no shift workers;” regarding job satisfaction: “Are you 
satisfied with your job as a whole?” Items on job satisfac-
tion had four response categories: very satisfied, satisfied, 
unsatisfied, and very unsatisfied with their own job. The 
responses were collapsed into two categories: “satisfied” 
(very satisfied and satisfied) and “unsatisfied” (unsatisfied 
and very unsatisfied). A previous study showed that the 
reliability of the single- item measurement of job satisfac-
tion was 0.68.23

Karasek's job strain (demand- control- support) model21 
was used to evaluate psychosocial work characteristics. 
It has 25 self- reported items, including 15 items for job 
control, four items for job demand, and six items for so-
cial support at work.16 Response categories ranged from 
0 (often) to 3 (never). Once all items were re- coded in the 
same direction, scores for each scale were calculated by 
summing the item scores. The participants were divided 
into tertiles according to their scores. A high score on 
each scale indicated high control, demand, and support at 
work, respectively. The reliability coefficient (Cronbach's 
alpha24) was 0.78 for the control, 0.68 for the demand, 
and 0.83 for the social support groups, respectively, in this 
study population.

2.6 | Measures for family characteristics

Participants were asked, “Who are you living with?” 
There were nine response categories to this question 
which were further classified into three: “spouse status” 
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(living with spouse), “children status” (living with 
children under 5 years old, with children 5– 15 years 
old, with children 15 years old or more) and “parents' 
status” (living with father, mother, father- in- law, or 
mother- in- law).

2.7 | Measures for personal health- 
related characteristics

This study used data on sleep time and quality. We asked, 
“What is your actual average sleep time last month?” and 
“How do you evaluate your sleep quality last month?” The 
sleep quality item consisted of four response categories 
which were further classified into two: “good” (very good 
and good) and “poor” (poor and very poor). Participants 
were requested to provide sleep hours as the average 
sleeping time in the previous month. A previous study 
showed that the association between sleep hours and 
physical and mental health formed a U- shaped curve and 
that individuals who slept between 6 and 8 h were mostly 
healthy.25 Therefore, we divided sleep time into the 
following categories: 6 or less, 6– 8, and >8 h. In this study, 
female employees who slept >8  h were few. Therefore, 
6– 8 and >8 h were combined in the analysis.

For a longstanding illness, the subjects were asked: 
“Do you have a longstanding illness?” The participants re-
sponded “yes” or “no.”

The Affect Balance Scale contains 10 items (5 items for 
positive affect and 5 items for negative affect). Each item 
has four response categories ranging from 0 to 3.26 The af-
fect balance score was calculated by reducing the negative 
affect score from the positive affect score, resulting in a 
total range score from −15 to 15. The participants were 
grouped into those with a positive affect (zero or higher 
score), and those with a negative affect (<0).27 In this 
study, Cronbach's alpha was 0.64 for the positive scale and 
0.67 for the negative scale.

2.8 | Statistical analyses

χ2 tests were conducted to evaluate whether there were 
sex differences in work, family, and personal health- 
related characteristics. Logistic regression analyses were 
conducted to examine whether there were employment- 
grade differences in sickness absence and such SES 
differences were because of work, family, and personal 
health- related characteristics in each sex. Odds ratios 
(ORs) and 95% confidence intervals (95%CIs) were 
calculated. SPSS (22.0.J) was used to conduct statistical 
analyses. A two- tailed P- value of <.05 was considered 
significant.

The model building strategy is devised. First, we ad-
justed for work characteristics that were directly related 
to both job grades and sickness absence. Second, we ad-
justed for family characteristics because job grade is also 
associated with family- work conflicts and family structure 
in our previous study.28 Third, we adjusted for personal 
health- related characteristics which affect sickness ab-
sence. Variables related to sickness absence in previous 
studies were used as candidate variables, and after eval-
uating their relationship with work, family, and personal 
health- related characteristics, they were included as 
forced inputs in the final models.

3  |  RESULTS

Table  1 shows the characteristics of the participants 
according to sex. The females were relatively young. More 
females had lower employment grades and control and 
higher demands than males. Furthermore, females were 
more likely to work shifts and live with their parents. 
Males were more likely to live with their spouses and 
children than females. Males were also more likely to sleep 
longer and have more longstanding illnesses compared to 
females.

Table  2 shows the influence of SES differences and 
work, family, and personal health- related characteristics 
at baseline on taking long sickness absence after 11 years 
among males. In the age- adjusted model (model 1), low- 
grade employees had a significantly higher OR for long 
sickness absence (OR = 1.75, 95%CI [1.04– 2.95]). The as-
sociation between grade of employment and long sickness 
absence after 11 years reduced (OR = 1.65, 95%CI [0.96– 
2.84]) and was no longer significant after work character-
istics were adjusted (Model 2).

Males working 11 h or more had a lower OR for long 
sickness absence after 11 years (OR = 0.28, 95%CI [0.08– 
0.92]). After adjusting for family characteristics and for 
all covariates at baseline (Model 3 and 4), the association 
remained significant (OR = 0.24, 95%CI [0.07– 0.79] and 
OR  =  0.25, 95%CI [0.07– 0.84], respectively). Moreover, 
males working <7 h had a higher OR for long sickness ab-
sence after 11 years (OR = 1.97, 95%CI [1.12– 3.47]), and 
in Models 3 and 4, the association remained significant 
(OR  =  1.96, 95%CI [1.10– 3.49] and OR  =  2.08, 95%CI 
[1.13– 3.82], respectively). Employees with high demand 
at baseline had a lower OR for long sickness absence 
after 11 years, and the association remained significant in 
the fully adjusted model (OR = 0.50, 95%CI [0.29– 0.88]). 
Although employees with low control, low support, and 
dissatisfaction with their job at baseline were likely to take 
long sickness absence after 11 years, the associations were 
not statistically significant.
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T A B L E  1  Participant characteristics.(baseline)

Male (n = 1110) Female (n = 452)

n % n %

Age

20– 29 143 12.9 120 26.5

30– 39 502 45.2 180 39.8

40– 55 465 41.9 152 33.6

Grade of employment

Grade1 + 2 194 17.5 31 6.9

Grade3 916 82.5 421 93.1

Job satisfaction

Satisfied 728 65.6 291 64.4

Not satisfied 382 34.4 161 35.6

Shift work

Yes 83 7.5 163 36.1

No 1027 92.5 289 63.9

Work hours

<7 h 82 7.4 20 4.4

7– 9 h 655 59.0 262 58.0

9– 11 h 276 24.9 141 31.2

≧11 h 97 8.7 29 6.4

Job stress

Control Low 334 30.1 157 34.7

Middle 347 31.3 152 33.6

High 429 38.6 143 31.6

Demand High 256 23.1 131 29.0

Middle 329 29.6 127 28.1

Low 525 47.3 194 42.9

Support Low 365 32.9 135 29.9

Middle 319 28.7 122 27.0

High 426 38.4 195 43.1

Living with family

Parent Without 572 51.5 183 40.5

With 538 48.5 269 59.5

Spouse Without 267 24.1 159 35.2

With 843 75.9 293 64.8

Children Without 491 44.2 231 51.1

With 619 55.8 221 48.9

Affect balance scale

Negative affect 459 41.4 185 40.9

Positive affect 651 58.6 267 59.1

Sleep

Time ≦6 h 365 32.9 202 44.7

6– 8 h 714 64.3 244 54.0

>8 h 31 2.8 6 1.3

Subjective Good 826 74.4 328 72.6

(Continues)
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Males without a spouse had a higher OR for long sick-
ness absence after 11 years in Model 4, however, the as-
sociations were not statistically significant (OR  =  1.65, 
95%CI [0.95– 2.87]). Furthermore, employees without 
children had significantly higher ORs in Models 3 and 
4 (OR  =  1.63, 95%CI [1.05– 2.53] and OR  =  1.82, 95%CI 
[1.16– 2.87], respectively). Additionally, longstanding 
illness was associated with long sickness absence after 
11 years (OR = 2.50, 95%CI [1.66– 3.77]). Employees who 
took long sickness absence at baseline were more likely 
to take long sickness absence after11 years (OR  =  3.69, 
95%CI [2.24– 6.07]).

Table  3 shows the influence of SES differences and 
work, family, and personal health- related characteristics 
at baseline on taking long sickness absence after 11 years 
among females. Lower grade employees at baseline had 
a significantly lower OR for long sickness absence after 
11 years (OR  =  0.26, 95%CI [0.08– 0.86]) in the fully ad-
justed model (Model 4).

Females working 11 h or more at baseline had a higher 
OR for long sickness absence after 11 years (OR  =  2.26, 
95%CI [0.63– 8.07]), however, it was not significant. 
Furthermore, employees with high demand at baseline 
had lower OR for long sickness absence after 11 years, and 
the significant association remained in the fully- adjusted 
model (OR = 0.31, 95%CI [0.11– 0.87], OR = 0.32, 95%CI 
[0.11– 0.91], and OR  =  0.33, 95%CI [0.11– 0.96], respec-
tively). Other factors such as job stress and job dissatis-
faction at baseline were not associated with long sickness 
absence after 11 years in females.

Females without children had significantly higher ORs 
(OR = 2.42, 95%CI [1.11– 5.26] and OR = 2.59, 95%CI [1.15– 
5.84], respectively). Poor sleep quality and longstanding 
illness were not significantly associated with long sickness 
absence. Employees who took a long sickness absence at 
baseline were more likely to take a long sickness absence 
after 11 years (OR = 3.48, 95%CI [1.39– 8.76]).

Regarding multicollinearity, we evaluated and con-
firmed the correlation coefficients between independent 

variables, ranging from 0 to 0.45, which indicates that the 
results from this study may not be explained by the multi-
collinearity of the variables in the model.

4  |  DISCUSSION

This study showed that SES differences affected sickness 
absence after 11 years and work, family, and personal 
health- related characteristics at baseline affected the 
relationship between these two elements. Males who were 
low- grade employees were more likely to take sickness 
absence. However, there were no significant associations 
between low- grade employees and long sickness absence 
after adjusting for work characteristics. Low SES was 
associated with poor physical and mental health and 
poor sleep quality.14,29 However, it was found that, among 
males, the influence of SES differences on sickness absence 
after 11 years was reduced by work characteristics.

Furthermore, after adjusting for work characteris-
tics we found that low- grade female employees take less 
sickness absence compared to their high- grade counter-
parts. A previous study showed that low- grade employ-
ees take more sickness absence in the future compared to 
high- grade employees.7 For females, our results contra-
dicted that of previous studies. Moreover, for work char-
acteristics, male and female employees in high demand 
showed that they take less sickness absence after 11 years. 
Additionally, male employees who work long hours take 
less sickness absence. Previous studies showed that em-
ployees with long working hours and high job stress were 
more likely to take sickness absence in the future than 
those who did not.6,7 However, the results of this study 
contradicted those of previous studies. Females with a low 
job grade, males with long working hours, and both sexes 
with high job demands take less long sickness absences. 
Previous JACS studies showed that individuals with lower 
job grades had poor physical and mental health.14 In this 
study, employees with long working hours and highly 

Male (n = 1110) Female (n = 452)

n % n %

Sleep quality Poor 284 25.6 124 27.4

Longstanding illness

Yes 307 27.7 102 22.6

No 803 72.3 350 77.4

Taking sickness absence at baseline

≧7 days 97 8.7 41 9.1

<7 days 1013 91.3 411 90.9

Abbreviations: Grade1, the highest grade employees; Grade2, intermediate grade employees; Grade3, the lowest grade employees.

T A B L E  1  (Continued)



   | 7 of 13NOSE et al.

T
A

B
L

E
 2

 
In

flu
en

ce
 o

f S
ES

 d
iff

er
en

ce
s a

nd
 w

or
k,

 fa
m

ily
, a

nd
 p

er
so

na
l h

ea
lth

- r
el

at
ed

 c
ha

ra
ct

er
is

tic
s a

t b
as

el
in

e 
on

 ta
ki

ng
 lo

ng
 si

ck
ne

ss
 a

bs
en

ce
 a

fte
r 1

1 y
ea

rs
 in

 m
al

e.

T
he

 r
at

e 
of

 s
ic

kn
es

s 
ab

se
nc

e 
7 d

ay
s 

or
 m

or
e(

%
)

m
od

el
1

m
od

el
2

m
od

el
3

m
od

el
4

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

G
ra

de
 o

f e
m

pl
oy

m
en

t

G
ra

de
1 +

 2
11

.9
1.

00
1.

00
1.

00
1.

00

G
ra

de
3

14
.1

1.
75

 [1
.0

4–
 2.

95
]*

1.
65

 [0
.9

6–
 2.

84
]

1.
46

 [0
.8

4–
 2.

53
]

1.
46

 [0
.8

2–
 2.

58
]

A
ge 20

– 2
9

7.
0

1.
00

1.
00

1.
00

1.
00

30
– 3

9
13

.1
2.

03
 [1

.0
1–

 4.
05

]*
1.

89
 [0

.9
4–

 3.
81

]
2.

71
 [1

.3
1–

 5.
62

]*
2.

32
 [1

.1
0–

 4.
88

]*

40
– 5

5
16

.3
3.

17
 [1

.5
6–

 6.
44

]*
2.

69
 [1

.3
1–

 5.
54

]*
4.

28
 [1

.9
9–

 9.
20

]*
3.

10
 [1

.4
0–

 6.
85

]*

W
or

k 
ho

ur
s p

er
 d

ay

<
7 

h
24

.4
1.

97
 [1

.1
2–

 3.
47

]*
1.

96
 [1

.1
0–

 3.
49

]*
2.

08
 [1

.1
3–

 3.
82

]*

7–
 9 

h
13

.3
1.

00
1.

00
1.

00

9–
 11

 h
15

.2
1.

40
 [0

.9
1–

 2.
16

]
1.

42
 [0

.9
2–

 2.
19

]
1.

39
 [0

.8
8–

 2.
19

]

≧
11

 h
3.

1
0.

28
 [0

.0
8–

 0.
92

]*
0.

24
 [0

.0
7–

 0.
79

]*
0.

25
 [0

.0
7–

 0.
84

]*

Jo
b 

sa
tis

fa
ct

io
n

Sa
tis

fie
d

13
.3

1.
00

1.
00

1.
00

N
ot

 sa
tis

fie
d

14
.4

1.
06

 [0
.7

2–
 1.

56
]

1.
00

 [0
.6

8–
 1.

49
]

0.
99

 [0
.6

5–
 1.

52
]

Sh
ift

 w
or

k

Ye
s

13
.3

0.
83

 [0
.4

2–
 1.

64
]

0.
90

 [0
.4

5–
 1.

78
]

0.
82

 [0
.4

1–
 1.

67
]

N
o

13
.7

1.
00

1.
00

1.
00

Jo
b 

st
re

ss

C
on

tr
ol

Lo
w

17
.4

1.
11

 [0
.7

1–
 1.

72
]

1.
13

 [0
.7

2–
 1.

76
]

1.
06

 [0
.6

6–
 1.

69
]

M
id

dl
e

10
.7

0.
73

 [0
.4

6–
 1.

16
]

0.
71

 [0
.4

4–
 1.

12
]

0.
63

 [0
.3

9–
 1.

03
]

H
ig

h
13

.3
1.

00
1.

00
1.

00

D
em

an
d

H
ig

h
9.

0
0.

55
 [0

.3
3–

 0.
93

]*
0.

53
 [0

.3
1–

 0.
91

]*
0.

50
 [0

.2
9–

 0.
88

]*

M
id

dl
e

13
.1

0.
81

 [0
.5

3–
 1.

23
]

0.
82

 [0
.5

4–
 1.

26
]

0.
85

 [0
.5

5–
 1.

33
]

Lo
w

16
.4

1.
00

1.
00

1.
00

Su
pp

or
t

Lo
w

17
.3

1.
34

 [0
.8

7–
 2.

08
]

1.
37

 [0
.8

8–
 2.

13
]

1.
36

 [0
.8

6–
 2.

15
]

M
id

dl
e

12
.2

0.
96

 [0
.6

0–
 1.

52
]

0.
96

 [0
.6

1–
 1.

54
]

0.
95

 [0
.5

9–
 1.

54
]

H
ig

h
11

.7
1.

00
1.

00
1.

00

Li
vi

ng
 w

ith
 fa

m
ily

(C
on

tin
ue

s)



8 of 13 |   NOSE et al.

T
he

 r
at

e 
of

 s
ic

kn
es

s 
ab

se
nc

e 
7 d

ay
s 

or
 m

or
e(

%
)

m
od

el
1

m
od

el
2

m
od

el
3

m
od

el
4

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

Pa
re

nt
W

ith
ou

t
12

.1
0.

94
 [0

.6
4–

 1.
36

]
1.

06
 [0

.7
1–

 1.
56

]

W
ith

15
.4

1.
00

1.
00

Sp
ou

se
W

ith
ou

t
17

.6
1.

62
 [0

.9
6–

 2.
73

]
1.

65
 [0

.9
5–

 2.
85

]

W
ith

12
.5

1.
00

1.
00

C
hi

ld
re

n
W

ith
ou

t
16

.7
1.

63
 [1

.0
5–

 2.
53

]*
1.

82
 [1

.1
6–

 2.
87

]*

W
ith

11
.3

1.
00

1.
00

A
ffe

ct
 b

al
an

ce
 sc

al
e

N
eg

at
iv

e 
af

fe
ct

14
.8

0.
84

 [0
.5

6–
 1.

28
]

Po
si

tiv
e 

af
fe

ct
12

.9
1.

00

Sl
ee

p

Ti
m

e
≦

6 
h

14
.0

1.
12

 [0
.7

4–
 1.

70
]

6–
 8 

h
13

.3
1.

00

>
8 

h
19

.4
1.

48
 [0

.5
6–

 3.
97

]

Su
bj

ec
tiv

e
G

oo
d

13
.2

1.
00

Sl
ee

p 
qu

al
ity

Po
or

15
.1

1.
03

 [0
.6

7–
 1.

61
]

Lo
ng

st
an

di
ng

 il
ln

es
s

Ye
s

22
.5

2.
50

 [1
.6

6–
 3.

77
]*

N
o

10
.3

1.
00

Ta
ki

ng
 si

ck
ne

ss
 a

bs
en

ce
 a

t b
as

el
in

e

≧
7 d

ay
s

37
.1

3.
69

 [2
.2

4–
 6.

07
]*

<
7 d

ay
s

11
.5

1.
00

N
ot

es
: M

od
el

1 
is

 a
dj

us
te

d 
fo

r a
ge

. M
od

el
2 

is
 a

dj
us

te
d 

fo
r a

ge
 a

nd
 w

or
k 

ch
ar

ac
te

ri
st

ic
s (

jo
b 

sa
tis

fa
ct

io
n,

 sh
ift

 w
or

k,
 w

or
k 

ho
ur

s, 
an

d 
jo

b 
st

re
ss

 [c
on

tr
ol

, d
em

an
d 

an
d 

su
pp

or
t]

). 
M

od
el

3 
is

 a
dj

us
te

d 
fo

r a
ge

, w
or

k 
ch

ar
ac

te
ri

st
ic

s, 
an

d 
fa

m
ily

 c
ha

ra
ct

er
is

tic
s (

liv
in

g 
w

ith
 sp

ou
se

, c
hi

ld
, a

nd
 p

ar
en

ts
). 

M
od

el
4 

is
 a

dj
us

te
d 

fo
r a

ge
, w

or
k,

 fa
m

ily
, a

nd
 p

er
so

na
l c

ha
ra

ct
er

is
tic

s (
af

fe
ct

 b
al

an
ce

, s
le

ep
 ti

m
e 

an
d 

qu
al

ity
, l

on
gs

ta
nd

in
g 

ill
ne

ss
, a

nd
 

ta
ki

ng
 si

ck
ne

ss
 a

bs
en

ce
 a

t b
as

el
in

e)
.

A
bb

re
vi

at
io

ns
: O

R
, o

dd
s r

at
io

s; 
95

%
C

I, 
95

%
 c

on
fid

en
ce

 in
te

rv
al

s; 
G

ra
de

1,
 th

e 
hi

gh
es

t g
ra

de
 e

m
pl

oy
ee

s; 
G

ra
de

2,
 in

te
rm

ed
ia

te
 g

ra
de

 e
m

pl
oy

ee
s; 

G
ra

de
3,

 th
e 

lo
w

es
t g

ra
de

 e
m

pl
oy

ee
s.

*P
 <

 .0
5.

T
A

B
L

E
 2

 
(C

on
tin

ue
d)



   | 9 of 13NOSE et al.

T
A

B
L

E
 3

 
In

flu
en

ce
 o

f S
ES

 d
iff

er
en

ce
s a

nd
 w

or
k,

 fa
m

ily
, a

nd
 p

er
so

na
l h

ea
lth

- r
el

at
ed

 c
ha

ra
ct

er
is

tic
s a

t b
as

el
in

e 
on

 ta
ki

ng
 lo

ng
 si

ck
ne

ss
 a

bs
en

ce
 a

fte
r 1

1 y
ea

rs
 in

 fe
m

al
e

T
he

 r
at

e 
of

 s
ic

kn
es

s 
ab

se
nc

e 
7 d

ay
s 

or
 m

or
e 

(%
)

m
od

el
1

m
od

el
2

m
od

el
3

m
od

el
4

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

G
ra

de
 o

f e
m

pl
oy

m
en

t

G
ra

de
1 +

 2
16

.1
1.

00
1.

00
1.

00
1.

00

G
ra

de
3

10
.2

0.
41

 [0
.1

4–
 1.

23
]

0.
27

 [0
.0

9–
 0.

88
]*

0.
28

 [0
.0

9–
 0.

92
]*

0.
26

 [0
.0

8–
 0.

86
]*

A
ge 20

– 2
9

13
.3

1.
00

1.
00

1.
00

1.
00

30
– 3

9
11

.1
0.

78
 [0

.3
9–

 1.
58

]
0.

76
 [0

.3
6–

 1.
59

]
0.

94
 [0

.4
2–

 2.
08

]
0.

94
 [0

.4
1–

 2.
16

]

40
– 5

5
7.

9
0.

46
 [0

.2
0–

 1.
07

]
0.

44
 [0

.1
8–

 1.
09

]
0.

66
 [0

.2
4–

 1.
77

]
0.

75
 [0

.2
7–

 2.
09

]

W
or

k 
ho

ur
s p

er
 d

ay

<
7 

h
15

.0
1.

38
 [0

.3
7–

 5.
18

]
1.

61
 [0

.4
2–

 6.
19

]
1.

39
 [0

.3
2–

 5.
97

]

7–
 9 

h
11

.5
1.

00
1.

00
1.

00

9–
 11

 h
7.

8
0.

93
 [0

.4
2–

 2.
04

]
0.

91
 [0

.4
1–

 2.
03

]
1.

05
 [0

.4
6–

 2.
39

]

≧
11

 h
13

.8
2.

17
 [0

.6
3–

 7.
51

]
1.

96
 [0

.5
6–

 6.
90

]
2.

26
 [0

.6
3–

 8.
07

]

Jo
b 

sa
tis

fa
ct

io
n

Sa
tis

fie
d

11
.0

1.
00

1.
00

1.
00

N
ot

 sa
tis

fie
d

9.
9

0.
91

 [0
.4

5–
 1.

82
]

0.
84

 [0
.4

1–
 1.

70
]

0.
75

 [0
.3

5–
 1.

62
]

Sh
ift

 w
or

k

Ye
s

7.
9

0.
73

 [0
.3

5–
 1.

55
]

0.
69

 [0
.3

2–
 1.

48
]

0.
72

 [0
.3

3–
 1.

57
]

N
o

12
.1

1.
00

1.
00

1.
00

Jo
b 

st
re

ss

C
on

tr
ol

Lo
w

13
.4

1.
66

 [0
.7

4–
 3.

72
]

1.
80

 [0
.7

8–
 4.

18
]

2.
06

 [0
.8

7–
 4.

91
]

M
id

dl
e

9.
2

1.
06

 [0
.4

6–
 2.

45
]

1.
13

 [0
.4

8–
 2.

63
]

1.
17

 [0
.4

9–
 2.

80
]

H
ig

h
9.

1
1.

00
1.

00
1.

00

D
em

an
d

H
ig

h
4.

6
0.

31
 [0

.1
1–

 0.
87

]*
0.

32
 [0

.1
1–

 0.
91

]*
0.

33
 [0

.1
1–

 0.
96

]*

M
id

dl
e

12
.6

2.
07

 [0
.5

1–
 2.

25
]

1.
09

 [0
.5

1–
 2.

31
]

1.
10

 [0
.5

1–
 2.

39
]

Lo
w

13
.4

1.
00

1.
00

1.
00

Su
pp

or
t

Lo
w

11
.9

1.
03

 [0
.4

8–
 2.

19
]

1.
01

 [0
.4

6–
 2.

20
]

1.
10

 [0
.5

0–
 2.

45
]

M
id

dl
e

8.
2

0.
67

 [0
.3

0–
 1.

53
]

0.
70

 [0
.3

1–
 1.

60
]

0.
73

 [0
.3

2–
 1.

70
]

H
ig

h
11

.3
1.

00
1.

00
1.

00

Li
vi

ng
 w

ith
 fa

m
ily

Pa
re

nt
W

ith
ou

t
12

.0
1.

42
 [0

.7
0–

 2.
81

]
1.

31
 [0

.6
5–

 2.
62

]

W
ith

9.
7

1.
00

1.
00

(C
on

tin
ue

s)



10 of 13 |   NOSE et al.

T
he

 r
at

e 
of

 s
ic

kn
es

s 
ab

se
nc

e 
7 d

ay
s 

or
 m

or
e 

(%
)

m
od

el
1

m
od

el
2

m
od

el
3

m
od

el
4

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

O
R

 (9
5%

C
I)

Sp
ou

se
W

ith
ou

t
12

.6
0.

94
 [0

.4
2–

 2.
10

]
0.

96
 [0

.4
2–

 2.
17

]

W
ith

9.
6

1.
00

1.
00

C
hi

ld
re

n
W

ith
ou

t
14

.3
2.

42
 [1

.1
1–

 5.
26

]*
2.

59
 [1

.1
5–

 5.
84

]*

W
ith

6.
8

1.
00

1.
00

A
ffe

ct
 b

al
an

ce
 sc

al
e

N
eg

at
iv

e 
af

fe
ct

10
.8

0.
95

 [0
.4

7–
 1.

93
]

Po
si

tiv
e 

af
fe

ct
10

.5
1.

00

Sl
ee

p

Ti
m

e
≦

6 
h

8.
9

0.
80

 [0
.4

0–
 1.

60
]

>
6 

h
12

.3
1.

00

Su
bj

ec
tiv

e
G

oo
d

10
.1

1.
00

Sl
ee

p 
qu

al
ity

Po
or

12
.1

1.
33

 [0
.6

2–
 2.

89
]

Lo
ng

st
an

di
ng

 il
ln

es
s

Ye
s

10
.8

1.
00

 [0
.4

5–
 2.

20
]

N
o

10
.6

1.
00

Ta
ki

ng
 si

ck
ne

ss
 a

bs
en

ce
 a

t b
as

el
in

e

≧
7 d

ay
s

24
.4

3.
48

 [1
.3

9–
 8.

76
]*

<
7 d

ay
s

9.
2

1.
00

N
ot

es
: M

od
el

1i
s a

dj
us

te
d 

fo
r a

ge
. M

od
el

2 
is

 a
dj

us
te

d 
fo

r a
ge

 a
nd

 w
or

k 
ch

ar
ac

te
ri

st
ic

s (
jo

b 
sa

tis
fa

ct
io

n,
 sh

ift
 w

or
k,

 w
or

k 
ho

ur
s, 

an
d 

jo
b 

st
re

ss
 [c

on
tr

ol
, d

em
an

d,
 a

nd
 su

pp
or

t]
). 

M
od

el
3 

is
 a

dj
us

te
d 

fo
r a

ge
, w

or
k 

ch
ar

ac
te

ri
st

ic
s, 

an
d 

fa
m

ily
 c

ha
ra

ct
er

is
tic

s (
liv

in
g 

w
ith

 sp
ou

se
, c

hi
ld

, a
nd

 p
ar

en
ts

). 
M

od
el

4 
is

 a
dj

us
te

d 
fo

r a
ge

, w
or

k,
 fa

m
ily

, a
nd

 p
er

so
na

l c
ha

ra
ct

er
is

tic
s (

af
fe

ct
 b

al
an

ce
, s

le
ep

 ti
m

e 
an

d 
qu

al
ity

, l
on

gs
ta

nd
in

g 
ill

ne
ss

, a
nd

 
ta

ki
ng

 si
ck

ne
ss

 a
bs

en
ce

 a
t b

as
el

in
e)

.
A

bb
re

vi
at

io
ns

: O
R

, o
dd

s r
at

io
s; 

95
%

C
I, 

95
%

 c
on

fid
en

ce
 in

te
rv

al
s; 

G
ra

de
1,

 th
e 

hi
gh

es
t g

ra
de

 e
m

pl
oy

ee
s; 

G
ra

de
2,

 in
te

rm
ed

ia
te

 g
ra

de
 e

m
pl

oy
ee

s; 
G

ra
de

3,
 th

e 
lo

w
es

t g
ra

de
 e

m
pl

oy
ee

s.
*P

 <
 .0

5.

T
A

B
L

E
 3

 
(C

on
tin

ue
d)



   | 11 of 13NOSE et al.

demanding work were significantly associated with lower 
mental health compared to their counterparts. Long 
working hours and high job stress were also associated 
with long sickness absence6,7 and poor physical and men-
tal health.8,14 Therefore, although employees may be un-
healthy, they take less sickness absence because of work. 
Future studies should examine this.

The results showed that male employees who worked 
lesser hours were more likely to take long sickness absence. 
Employees work less hours in Japan because they are rais-
ing children, providing nursing care,30,31 and returning to 
work after long sickness absence.32 Previous studies showed 
that family and child caregivers experienced stress33 which 
caused sickness absence34; therefore, caregivers tended to 
take sickness absence more than other employees. In ad-
dition, 19%– 37% of employees who took sickness absence 
because of mental health illnesses at baseline had recurrent 
episodes after returning to work during the follow- up year.35

Among both males and females, employees living with-
out children took more sickness absence than those liv-
ing with children in the fully adjusted models. A previous 
study showed that sickness absence was more common 
in employees with children than in those without.36 Our 
results however showed that males and females with chil-
dren take less sickness absence. In Japan, employees with 
children have more motivation to work than those without 
children. Female employees decide how to work accord-
ing to their children's needs.37 Approximately 55% of male 
employees want to do household chores and childcare the 
same way they work.38 Another reason is healthy employ-
ees can have children and take less sickness absence.

Regarding personal health- related characteristics, male 
employees with longstanding illnesses as well as male and 
female employees taking long sickness absence at baseline 
were more likely to take long sickness absence. Employees 
who returned to work and had common mental health 
problems at baseline had recurrent episodes during the 
follow- up year.35 Therefore, when employees return to 
work after a long sickness absence, there is a high rate of 
further long sickness absence.

There are strengths in this study. A comprehensive and 
longitudinal investigation of SES differences in long sick-
ness absence was conducted. It examined the influence of 
work, family, and personal health- related characteristics 
by sex. Although the role of individual factors in various 
work environments and sickness absence were shown in 
previous studies,6,7 comprehensive investigations of these 
relationships are scarce. Therefore, this study showed that 
low- grade male employees took long sickness absences 
adjusted by work characteristics. Furthermore, the results 
showed that low- grade female employees take less sick-
ness absence, and employees with long working hours 
and high demand work among Japanese civil servants 

take less sickness absence. This study also showed that 
although employees may be unhealthy because of work- 
related stress, they took less sickness absence.

This study has several limitations. First, there is poten-
tial selection bias in this study. There were no significant 
differences in the proportion of long sickness absence be-
tween those who dropped out and those who were followed 
up during the 11- year period. However, male and female 
employees who could be followed up were significantly 
younger, had lower job grades, and fewer longstanding ill-
nesses. Furthermore, males who were followed up had long 
working hours, low job satisfaction, high job demand, low 
job control, and less sleep time than those who dropped out. 
Females who were followed up had less shift workers and 
job demands. For males who could be followed up, factors 
such as lower job grades, long working hours, and high job 
stress, were associated with sickness absence. The influence 
of selection bias because of health differences was not sub-
stantial. However, females who were followed up had less 
job stress and shift work. Although there was no difference 
in sickness absence days, it may have affected the results.

Second, because the participants included regular, 
young, and white- collar employees working as civil ser-
vants, caution should be exercised in generalizing these re-
sults to the Japanese adult population. In Japan, the absence 
rate was high in non- regular, old, and blue- collar workers 
(e.g., agriculture, forestry, fisheries, construction, and clean-
ing).39 Therefore, the association between sickness absence 
and working environment may have been underestimated. 
Furthermore, half of the females are professionals, and the 
difference between the results of male and female subjects 
may have been influenced by occupational differences. 
Therefore, caution should be exercised in generalization. 
Third, the findings of this study were based on data from 
2003 to 2014, and it is unclear whether they are currently 
relevant. However, the sickness absence rate per 100 000 
population increased since 2006, remained continuously 
high, and increased further after 2013.1 Therefore, the asso-
ciation between work, family, and personal health- related 
characteristics and sickness absence may be much stronger. 
Fourth, we used a small sample size. Future studies should 
use a larger sample size. Fifth, we researched how factors 
from 11 years ago would affect sickness absence 11 years 
later. However, the number of changes was not considered. 
Future studies should analyze these changes. Sixth, this 
study does not examine the mediation between grade of em-
ployment and sickness absence as well as over adjustment 
between each variable. This requires further research.

In conclusion, this study showed SES differences in 
long sickness absence after 11 years in Japanese civil ser-
vants based on sex. Our findings include the following: 
SES differences at baseline affected long sickness absence 
after 11 years among males; low- grade employees took 
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longer sickness absence than high- grade employees, and 
the differences were attenuated when adjusted for work 
characteristics. Contrastingly, regarding SES differences 
in long sickness absence after 11 years among females, 
low- grade employees took less sickness absence than their 
high- grade counterparts. It was suggested that employees 
with long working hours, in high- demand jobs take less 
long sickness absences. However, these factors increase 
sickness absences. Japanese employees take less sickness 
absence although they may be unhealthy because of work 
stress which negatively impacts their health. Male em-
ployees working short hours tend to take longer sickness 
absence. Moreover, employees with a long sickness ab-
sence history had a higher tendency to take long sickness 
absence in the future. To reduce long sickness absence, it 
is necessary to rethink how to work and build sickness ab-
sence systems.
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