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Introduction: Mental disorders create a considerable burden to society. Previous studies have
shown that productivity loss constitutes the largest proportion of the total societal burden. For
depression and anxiety disorders, in particular, more than half of the associated productivity loss
occurs in the workplace. Many previous studies have clarified the risk factors for the relapse/
recurrence of mental disorders in health care settings. However, the risk factors for repeated
sick leave among mental disorders prevalent in the workplace have not yet been adequately
evaluated.
Objective: The objective of this study was to investigate which variables could predict repeated
sick leave for workers with a history of sick leave because of mental disorders.
Methods: Data regarding 194 subjects employed at a manufacturing company were obtained.
Mental disorders were defined as disorders listed in the Diagnostic and Statistical Manual of
Mental Disorders, fourth edition (DSM-IV). The duration between the return to work (RTW)
and the repeated sick leave was regarded as a dependent variable. The subjects’ age at the RTW,
sex, age at the time of employment, job tenure, diagnosis, number of previous sick leave days,
duration of most recent sick leave, and employee rank were examined as explanatory variables.
Univariate analyses using a log-rank test and a multivariate analysis using the Cox proportional
hazard model were conducted.
Results: The results of the univariate analyses showed that the number of previous sick-leave
episodes was a significant predictor of repeated sick leave. A multivariate analysis revealed that
age at RTW and the number of previous sick-leave episodes were significant variables.
Conclusion: Age and the number of previous sick-leave episodes appeared to be predictors of
repeated sick leave. Therefore, effective intervention to prevent repeated sick leave for those
with high risk is quite crucial. Analyses including various work-related factors with subjects
from multiple companies should be conducted in future studies.
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Mental disorders create a considerable burden to society. The Global Burden of Disease
study1 reported that mental and behavioral disorders constitute 7.4% of the societal
burden incurred by all diseases. In many developed countries, productivity loss because
of mental disorders has become a considerable issue.2–6 In the UK, mental disorders are
reportedly the cause of 40% of all sick leave.7 In Japan as well, the costs of productivity
loss attributable to mental disorders are enormous. Productivity loss (ie, absenteeism/
presenteeism, unemployment costs, and mortality cost) associated with schizophrenia,
depression, and anxiety disorders has been estimated at JPY 2.0 trillion (USD
17 billion), JPY 2.9 trillion (USD 25 billion), and JPY 2.3 trillion (USD 20 billion),
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respectively (Purchasing Power Parity between JPY and
USD in 2008 [USD 1 = JPY 116.8] was used to calculate the
USD equivalent of each cost component).8,9 For depression
and anxiety disorders in particular, more than half of the
loss was a result of absenteeism/presenteeism.8,9 Therefore,
improving productivity loss in the workplace is one of the
most significant elements for mitigating the societal burden of
mental disorders. Considering the fact that mental disorders
are likely to relapse or recur easily,10,11 preventing relapses
or recurrences of mental disorders is important.
The risk factors for the relapse/recurrence of depression
have been evaluated in various studies,12–20 with factors such
as a history of previous episodes, residual symptoms, and
decreased psychosocial functioning reportedly increasing
the risk of relapse/recurrence. However, these studies were
performed in health care settings only. When considering productivity loss, the focus of attention should be the workplace,
where repeated sick leave (rather than relapse/recurrence)
should be considered as the most significant outcome, as
it directly leads to productivity loss. In the workplace, sick
leave because of mental disorders is not restricted to depression, but includes a variety of disorders, such as adjustment
disorder, anxiety disorder, bipolar disorder, schizophrenia,
for example. Therefore, investigating the risk factors for
repeated sick leave among mental disorders prevalent in the
workplace is crucial when considering the impact of mental
disorders on productivity loss. However, only a few studies
have evaluated the risk factors of repeated sick leave in the
workplace to date. A study conducted by Koopmans21 in
the Netherlands is one of the few studies related to this field.
Koopsman reported that persistent depressive symptoms in
men arising from common mental disorders (CMDs), men
between the ages of 45 and 55 years, women under 45 years
of age, lower salary, married women, and women with a duration of employment shorter than 5 years were risk factors of
repeated sick leave.
On the other hand, whether these findings are applicable to
countries other than the Netherlands is uncertain because of
differences in background factors, such as health care systems
and employment contracts regarding sick leave, among different countries. These possible predictors of repeated sick leave
have not been previously investigated in Japan. Therefore,
we decided to evaluate predictors of repeated sick leave in
a Japanese work setting. In addition, although clinical and
demographic factors have been previously evaluated, work
roles were not included in this analysis.21 Therefore, we
decided to include work-related factors as variables in the
analyses.
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Objective
The objective of this study was to evaluate which variables
are capable of predicting the risk of repeated sick leave
among workers with a history of sick leave because of a
mental disorder.

Methods
Design
This was a retrospective cohort study.

Subjects
Data were obtained from a manufacturing company in
Japan, where approximately 10,000 people were employed
in the Tokyo metropolitan area, and 81% of them were
male. Data from employees were included in the analyses
if they had returned to work between April 1, 2009, and
March 31, 2012, after taking sick leave that had lasted
longer than 20 days and that had been necessitated by a
mental disorder. A cutoff point of 20 days was adopted,
because according to the company’s regulations, employees who require sick leave lasting longer than 20 days must
undergo an assessment by an occupational psychiatrist to
determine whether they are mentally fit to return to work.
Mental disorders were defined as the disorders listed in the
Diagnostic and Statistical Manual of Mental Disorders,
fourth edition (DSM-IV). Participants who took sick
leave because of both physical and mental disorders were
included in the analyses only when the main reason for
the sick leave was judged by an occupational psychiatrist
to be a mental disorder.
Clinical diagnoses coded according to the DSM-IV
criteria were made clinically without any structured clinical interview by a senior psychiatrist, who had reviewed
information from psychotherapists and interviews with the
subjects, their coworkers, and personnel in the company’s
human resource division. The diagnosis affecting the most
recent sick leave was recorded as the primary diagnosis and
was used for the analyses.

Process for returning to work
Once the subjects submitted a medical certificate to the
human resource division for returning to work, they were
referred to the occupational mental health support team.
The employees participated in a brief rehabilitation program
provided by psychotherapists that contained components
of cognitive behavior therapy, such as behavior activation,
activity records, and case formulation. Typically, after completing four sessions of the abovementioned interventions,

Neuropsychiatric Disease and Treatment 2014:10

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 54.198.195.11 on 18-Aug-2018
For personal use only.

Dovepress

Predictors of repeated sick leave because of mental disorders

the employees were evaluated by a psychiatrist to determine
whether they were fit to return to work. If the subject was
judged to be fit to return to work, they were allowed to do so
with some restrictions on their activities. These restrictions
were removed in a step-by-step manner until they had been
completely removed after 6 months.

Variables

Dependent variable
The duration between the return to work (RTW) and the
repeated sick leave was regarded as a dependent variable.
RTW was defined as the start of full-time work after sick
leave lasting longer than 20 days and necessitated by a mental
disorder, while repeated sick leave was defined as the restart
of sick leave lasting longer than 20 days and necessitated by
a mental disorder.

The expected job roles of assistant staff were to support and
help other employees work efficiently by collecting data or
making presentation slides, for example.

Normal staff
The job roles of normal staff are to conduct tasks assigned
by the senior staff. Although these employees occasionally
need to collaborate with colleagues, they mainly conduct
tasks on an individual basis.

Senior staff
Senior staff are expected to act as team leaders; a team typically consists of a small number of normal staff members.
A team leader’s mission is to manage the team so as to complete the tasks assigned by a manager.

Manager

Explanatory variables
Because RTW is a multifactorial outcome, obtaining a
wide range of data for specific variables across various
diagnostic, sociodemographic, work-related, and personality parameters is essential. On the other hand, for daily
occupational mental health activities, obtaining extensive
data, for example through structured interviews for all
employees undergoing an RTW is unrealistic. Therefore,
we instead focused on variables that could be reasonably
obtained during typical RTW assistance so as to assess
whether such “easy to obtain” variables can be used to
predict repeated sick leave.
We divided the explanatory variables into three
categories: sociodemographic, diagnostic, and work-related.
Further details of each category are given below.
22

Sociodemographic factors
Age at RTW, sex, age at employment of this company, and
job tenure were examined as explanatory variables.

Diagnostic factors
Diagnosis, the number of previous sick-leave episodes, and
the duration of the latest sick leave were examined.

Work-related factors
Employee rank at RTW was defined as being a work-related
factor. Employee rank fell into four categories as follows:
assistant staff, normal staff, senior staff, and manager.
Employee ranks were strongly correlated to the job role at
the company. Typical job roles for each employee rank are
described below.

Neuropsychiatric Disease and Treatment 2014:10

Assistant staff

Managers operate projects by managing several teams. Their
main roles are to provide team leaders with missions and to
control the progress of projects.

Analysis
As previously mentioned, factors capable of predicting
repeated sick leave were assessed by conducting a log-rank
test and Cox proportional hazard analyses. The dependent
variable (the number of days until the repeated sick leave)
was censored when participants were still working as of
March 31, 2012, or had retired, or were transferred outside
of the Tokyo metropolitan branch facility.
First, univariate analyses were conducted. Each explanatory
variable was assessed using a log-rank test. In order to conduct
log-rank test, all variables were categorized as shown in Table 1.
Next, all the explanatory variables were inputted into the model,
and a multivariate analysis was performed using the Cox proportional hazard model with stepwise variable selection. The
predictor variables sex and age at RTW were forced into the
model, and all the other variables were selected using the stepwise method. In the process of multivariate analysis, variables
such as sex, the number of previous sick-leave episodes, diagnosis, and employee rank were treated as categorical variables,
while others were imputed as continuous variables.
With regard to the number of prior sick-leave episodes,
because the results of prior study showed that there was huge
discrepancy in survival rate between two and three episodes,
we decided to divide this variable between them. In the
multivariate analysis, the hazard ratios of explanatory variables were presented compared with the reference category,
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the ratio of which was 1. A hazard ratio larger than 1 indicated
that the risk of sick leave was larger than that of the reference
category. These analyses were conducted using SPSS (SPSS
Inc, Chicago, IL, USA) for Windows, version 17.

Ethical considerations
To conduct the analyses, we secondarily utilized data
that had already been obtained through the normal RTW
process. Thus, it was difficult to obtain informed consent
retrospectively from the employees who had participated in
the RTW process. Since only anonymous data were used,
we judged it to be unnecessary to obtain informed consent
from the employees. This study was approved by the Clinical Research Ethics Committee of Keio University School
of Medicine.

Results
Subject characteristics
Sociodemographic variables

The total number of subjects included in the analysis was
194; of those, 159 subjects were male and 35 were female.
The study subjects ranged in age from 24 to 59 years, with
a mean age ± standard deviation (SD) of 38.4±7.0 years.
The subjects were stratified according to age category.
The 30–39-year age group was the largest, followed by the
40–49-year and the 20–29-year age groups.

Diagnostic variables
Overall, 100 subjects (51.5%) were diagnosed as having
major depressive disorders, 55 (28.4%) were diagnosed as
having adjustment disorders, 15 (7.7%) were diagnosed as
having bipolar disorders, 7 (3.3%) were diagnosed as having
anxiety disorders, and 4 (2.6%) were diagnosed as having
schizophrenia. Other diagnoses included personality disorders, substance related disorders, somatoform disorders,
eating disorders, pervasive development disorders, attentiondeficit and disruptive behavior disorders, and unspecific mental disorders. Overall, 122 subjects (62.6%) had experienced
one previous sick-leave episode, 46 (23.6%) had experienced
two episodes, 14 (7.2%) had experienced three episodes,
six (3.0%) had experienced four episodes, five (2.6%) had
experienced five episodes, and one (0.5%) had experienced
six episodes. The mean duration of the latest sick leave ± SD
was 352.6±354.3 days, and 29 subjects (14.9%) had suffered
repeated sick leave after RTW during the observational period
(April 1, 2009, to March 31, 2012). The detailed characteristics of the subjects are shown in Table 1.
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Table 1 Characteristics of the subjects (n=194)
Predictor
Sociodemographic
Age at return to work (years)
20–29
30–39
40–49
$50
Sex
Male
Female
Age at initial employment (years)
,24
25–29
30–34
35–39
40–50
Tenure (years)
,5
5–9
10–19
$20
Diagnostic
Number of previous sick-leave episodes
,3
$3
Diagnosis
Major depressive disorder
 Adjustment disorder
Bipolar disorder
 Anxiety disorder
 Schizophrenia
Others
Duration of sick leave (days)
,90
90–180
181–365
.365
Work related
Employee rank
Manager
 Senior staff
Normal staff
 Assistant staff

n

%

20
90
72
12

10.3
46.4
37.1
6.2

159
35

82.0
18.0

88
80
18
6
2

45.4
41.2
9.3
3.1
1.0

28
54
78
34

14.4
27.8
40.2
17.5

168
26

86.6
13.4

100
55
15
7
4
13

51.5
28.4
7.7
3.6
2.1
6.7

43
49
37
65

22.2
25.3
19.1
33.5

33
102
55
4

17.0
52.6
28.4
2.1

Univariate analyses
The results are shown in Table 2. Only the number of previous
sick-leave episodes was significant (P,0.001).

Multivariate analyses

The result of model χ2 test was significant (P,0.001).
Among the variables that were examined, the age at RTW
and the number of previous sick-leave episodes appeared to
be significant. Regarding the age at RTW, the hazard ratio
(95% CI) was 0.923 (0.866-0.984).
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Predictor

Estimated
survival days

Sociodemographic
Age at return to work (years)
20–29
585.8
30–39
931.0
40–49
940.3
603.4
$50
Sex
Male
910.3
Female
958.7
Age at initial employment (years)
899.0
,24
25–29
889.6
30–34
993.8
35–39*
–
40–50*
–
Tenure (years)
845.5
,5
5–9
889.3
10–19
936.7
904.7
$20
Diagnostic
Number of previous sick-leave episodes
964.3
#2
624.3
$3
Diagnosis
Major depressive disorder
855.4
 Adjustment disorder
972.2
Bipolar disorder
774.5
 Anxiety disorder*
–
 Schizophrenia
238.9
Others
908.8
Duration of sick leave (days)
991.1
,90
90–180
913.7
181–365
790.8
907.4
.365
Work related
Employee rank
Manager
882.6
 Senior staff
958.2
Normal staff
815.8
 Assistant staff*
–

SE

95% CI

χ2

Degrees of
freedom

P-value

Lower

Upper

85.0
41.5
43.3
61.6

419.1
849.6
855.4
482.6

752.4
1012.4
1025.2
724.2

5.15

3

0.16

33.4
57.1

844.9
846.9

975.7
1070.6

0.65

1

0.42

44.0
48.7
57.2
–
–

812.8
794.1
881.7
–
–

985.3
985.1
1105.9
–
–

2.87

4

0.58

82.3
57.6
42.1
63.1

684.1
776.4
854.3
781.0

1006.9
1002.3
1019.2
1028.4

1.23

3

0.75

28.0
101.2

909.4
426.0

1019.1
822.7

15.68

1

,0.001

41.3
46.9
92.3
–
60.3
110.5

774.4
880.2
593.7
–
120.6
692.1

936.4
1064.2
955.3
–
357.1
1125.4

7.93

5

0.16

49.2
52.6
80.5
49.3

894.7
810.5
633.0
810.8

1087.5
1016.8
948.6
1004.0

4.20

3

0.24

64.3
34.5
65.8
–

756.6
890.5
686.7
–

1008.6
1025.9
944.8
–

5.96

3

0.11

Note: *Survival days were not estimated because no incidence occurred during the observational period.
Abbreviations: CI, confidence interval; SE, standard error.

On the other hand, with respect to the number of previous
sick-leave episodes, when two or fewer previous episodes
were used as the reference level, the estimated hazard ratio
increased from 1.00 for the reference to 4.83 for those with
three or more episodes. The 95% CI was 2.19–10.64. Further
details are shown in Table 3.
Log minus log graph was drawn in order to assess
the adequacy of the Cox regression model with regard to
the number of previous sick-leave episodes. Both curves
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($2 and #3) appeared to be parallel. Therefore, we judged
that the adequacy of this model was maintained.

Discussion
Summary
As previously mentioned, because a large proportion of societal costs arising from mental disorders are likely to occur
in the workplace, preventing repeated sick leave because of
relapse/recurrence is a significant issue. As far as we know,
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Table 3 Predictors for repeated sick leave (multivariate analysis)
β
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Predictor

SE

Sociodemographic
Age*
0.033
-0.080
Sex*
Male
Female
0.565
-0.534
Diagnostic
Number of previous sick-leave episodes**
#2
1.581
0.414
$3

Wald

Hazard ratio

P

Hazard ratio
Lower

Upper
0.984

5.993

1

0.014

0.923

0.866

0.895

1

0.344

1.000
0.586

Reference
0.194
1.773

14.585

1

,0.001

1.000
4.861

Reference
2.159
10.943

Notes: *Analyzed using the forced entry method; **analyzed using the forward selection method (likelihood ratio).
Abbreviations: SE, standard error; df, degrees of freedom.

this is the first study to evaluate the risk factors for repeated
sick leave, not only from a diagnostic and demographic
perspective but also from the perspective of work roles in a
Japanese setting.

Diagnostic variables
Similar to the results of a previous study evaluating risk factors
for relapse/recurrence,23 the number of previous sick-leave
episodes was a strong predictor of repeated sick leave.
The present results indicated that subjects with more
than three previous episodes were almost five times more
likely to require repeated sick leave than those with one
or two previous episodes. This result is consistent with the
findings of previous studies,24–27 which showed that a larger
number of previous episodes were associated with a higher
risk of relapse/recurrence. On the other hand, previous studies have also implied that subclinical residual symptoms are
another strong predictor.17,18,28–30 However, this parameter was
not evaluated in the present study, because the subjects had
different disorders, and the severity of the symptoms was
difficult to measure using a single scale.

Sociodemographic variables
In the present study, a younger age was also a risk factor
for repeated sick leave. This result is largely in accordance
with the results of previous studies, which indicate that
repeated sick leave because of CMDs is more common
among younger subjects in studies conducted in the
Netherlands.21,31,32 One possible explanation for this phenomenon is that the onset of mental illness at a younger
age suggests a higher biological vulnerability for relapse
or the recurrence of mental disorders. Another explanation
might be the possibility of a selection bias, known as the
“healthy workers effect.”33 Workers suffering from mental
disorders often leave the workplace as their age increases.
198
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Actually, the result of studies conducted under a health
care setting suggests that the relationship between age and
the recurrence of depression is questionable. Hardeveld23
showed that the number of studies suggesting a significant
association between age and recurrence is actually quite
small (n=2), compared with those that do not show a significant relationship (n=9).
Regarding gender, no difference in the risk of repeated sick
leave was seen between men and women in the present study.
A previous study also reported the same result.21 Another previous study, which evaluated risk factors for the recurrence of
major depression through a systematic review, also concluded
that gender was not a risk factor for the recurrence of major
depression.23 Our findings seem to agree with the results of
these previous studies. Interestingly, women are known to have
a higher risk of the onset of a first depressive episode34,35 and to
require sick leave because of a CMD.31,36 However, this gender
difference disappeared when recurrence or repeated sick leave
was considered. The reason for this distinction remains unclear
and should be addressed in future studies.

Work-related variables
As far as the authors know, the relationship between the
work role and repeated sick leave has not been adequately
investigated. This is one of the unique points of the present
study. Our results did not show any relationship between
the work role and the risk of repeated sick leave. However,
the study population included in the present analysis might
have been too small to detect a significant difference.
Therefore, caution is needed when interpreting the results.
In summary, taking into consideration the fact that those
who are at younger age and have more than three previous
sick-leave episodes are at high risk of repeated sick leave,
effective intervention to prevent repeated sick leave for those
with high risk is quite crucial.
Neuropsychiatric Disease and Treatment 2014:10

Dovepress

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 54.198.195.11 on 18-Aug-2018
For personal use only.

Limitations
This study had some limitations, even though it presents
significant knowledge. First, the study population was derived
from a single company. Therefore, whether the results of this
research are applicable to other companies or industries in
Japan is still unclear. Second, all the subjects received specialized care from psychiatrists and psychotherapists before RTW.
This care was relatively intense, compared with the typical
assistance provided to employees who are RTW at a Japanese
company. Thus, this intensive care might have reduced some
risk factors for repeated sick leave. Third, diagnoses of the
participants were made clinically without structured clinical
interview. Therefore, the validation of diagnoses contains
uncertainty to some degree. Fourth, the sample was relatively
small in size and was derived from a single company. This
might have biased the results to some extent. Finally, only
a few work-related factors were evaluated, and other factors
such as the work environment or interpersonal factors should
be examined. Accordingly, these limitations should be carefully considered when interpreting the results of the present
study, and future research should address these issues.

Conclusion
The present study investigated the predictors of repeated
sick leave necessitated by mental disorders across multiple
domains. The results showed that diagnostic (number of previous sick-leave episodes) and demographic (age) variables
were predictors of repeated sick leave. Therefore, effective
intervention to prevent repeated sick leave for those with
high risk is quite crucial.
Further research examining various work-related factors and using subjects from multiple companies should be
conducted in the future.
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