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Abstract
Objectives: This study sought to examine differences in the economic losses due 
to presenteeism and costs of medical and dental treatment between high-stress 
workers and non-high-stress workers using the stress check survey.
Methods: We conducted a cross-sectional study from April 1, 2018 to March 31, 
2019 in a pharmaceutical company. High-stress workers were classified with the 
Brief Job Stress Questionnaire using two methods: the sum method and the score 
converted method. The incidence of presenteeism and its costs were determined 
using a questionnaire. The costs of medical and dental treatment were calculated 
according to claims. We compared the costs between high-stress and non-high-
stress workers using Wilcoxon's rank-sum test.
Results: Of 3910 workers, 6.3% were classified as high-stress using the sum 
method and 6.6% were classified as high-stress using the score converted method. 
The costs associated with presenteeism and medical treatment among high-stress 
workers were higher than the costs among non-high-stress workers, whereas the 
costs associated with dental treatment were not.
Conclusions: To motivate employers to improve stressful work environments, 
it is recommended that presenteeism measurement items be added to the stress 
check survey, and that the methods used in this study be used to calculate the loss 
associated with high-stress workers in Japanese companies. However, we must 
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1   |   INTRODUCTION

Occupational stress is a major risk factor not only for men-
tal disorders but also for a variety of other health prob-
lems.1–4 In recent years, international organizations and 
various national governments have proposed and devel-
oped programs aiming to prevent stress-related diseases 
in workplaces.5–9 In Japan, the “Guidelines for Promoting 
Mental Health Care in Enterprises” were issued based 
on a provision of the Industrial Safety and Health Act in 
2000,10 and the Occupational Safety and Health Act was 
amended to introduce a Stress Check Program, which 
obliges employers to conduct stress checks in workplaces 
employing 50 or more workers in 2015.11 Employers are 
expected to understand that the main purpose of such pol-
icy programs is to reduce occupational stress and prevent 
adverse health effects of workers.

The stress check program introduced in Japan consists 
of the following main elements: (a) providing an oppor-
tunity for an annual stress survey for all employees, and 
access to its results; (b) providing an interview with a 
physician for high-stress workers at their request; and (c) 
improving the psychosocial work environment based on 
group analysis of data collected in the stress surveys.12 The 
Ministry of Health, Labour and Welfare (MHLW) pub-
lished the Stress Check Manual regarding specific imple-
mentation methods, and recommends the use of the Brief 
Job Stress Questionnaire (BJSQ) for stress surveys and par-
ticipatory workshops to improve the work environment.13

Although the evidence for the effectiveness of annual 
stress surveys as a measure of workers' mental health is 
weak,14 the effectiveness of participatory workplace im-
provement workshops at the organizational level has been 
confirmed.15–17 Nevertheless, a study conducted by the 
MHLW in 2020 reported that, when limited to workplaces 
employing 50 or more workers, stress check surveys were 
conducted in 91.5% of workplaces and group analysis was 
conducted in 81.1% of workplaces, whereas the imple-
mentation rate of participatory workshops to improve the 
work environment was only 7.6%.18 Thus, the stress check 
program is not currently effectively used for improving oc-
cupational stress.

One potential reason for the lack of progress in the 
implementation of participatory workshops is that the ef-
forts require time for workers to participate and there is a 

cost associated with implementing improvements. If the 
impact of the presence of high-stress workers in a stress 
check survey on business performance could be expressed 
in terms of monetary value, this may improve employ-
ers' understanding of the value of the efforts of improv-
ing occupational stress using participatory workshops. In 
Japan, where the population is aging, health and produc-
tivity management initiatives led by the government are 
being developed to improve labor productivity through 
health promotion,19 and the efforts of improving occupa-
tional stress are consistent with the health and productiv-
ity management initiatives. One of the prerequisites for 
the widespread use of participatory workshops and other 
measures to improve workplaces is that management un-
derstands the value and effectiveness of such measures for 
improving occupational stress.

Previous studies have reported that losses caused by 
presenteeism are much greater than the losses and med-
ical costs associated with sickness absences caused by 
health problems among workers, and that psychological 
symptoms are the main symptoms causing presentee-
ism.20 Occupational stress causes productivity losses via 
presenteeism,21,22 and both job stressors and social sup-
port directly and indirectly affected presenteeism.23,24 In 
addition, it was reported that high-stress workers judged 
by the stress check survey had higher productivity loss 
than non-high stress workers,25 and approximately 75% 
of high-stress workers exhibited mild work functioning 
impairment.26 However, there are only a few papers that 
examined the economic impact of the existence of high-
stress workers identified using a stress check survey from 
employers' aspect, including the associated medical costs 
and losses in labor productivity.

In the present study, we calculated the economic losses 
due to presenteeism and the costs of medical and dental 
treatment separately for high-stress workers and non-
high-stress workers and conducted comparisons between 
the two groups.

2   |   MATERIALS AND METHODS

We conducted a cross-sectional study of all employees 
(n = 5505) aged ≥20 years old in a pharmaceutical company 
and examined health insurance data in the 2018 fiscal year. 

be careful in interpreting absolute presenteeism loss amounts because they are 
poorly reliable and valid.
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We used three kinds of data: self-administered question-
naire, stress check survey, and medical/dental claims. We 
conducted a self-administered questionnaire to evaluate 
presenteeism in July and August, 2018, with 4340 respond-
ents (response rate = 79%). The company conducted a stress 
check survey in July, 2018, with 5228 respondents (response 
rate = 95%). We merged the questionnaire data, survey data, 
and medical/dental claims data, and included 3910 work-
ers in the final analysis after excluding contractors and part-
time workers (Figure 1).

This study was approved by the ethics committee of the 
University of Occupational and Environmental Health, 
Japan (H26-026).

To identify high-stress workers, the BJSQ for stress sur-
vey is recommended by the manual issued by the Japanese 
government.13 The manual recommends two criteria for 
classifying individuals as high-stress: the sum method 
(simply summing the scores for each scales) and the score 
converted method (using converted scores according to 
the conversion table for each scales). The criteria are set so 
that the number of high-stress workers is approximately 
10% of the total.13 Employees identified as high-stress 

exhibited significantly elevated risks for long-term sick-
ness absence during 1-year follow-up.27 Compared with 
the sum method, 1.5% more high-stress workers were ob-
served using the converted method.28

We evaluated presenteeism using a web-based, self-
administered questionnaire. We asked participants 
whether they had experienced health issues at work over 
the preceding month. If the answer was yes, we asked how 
many days in a month they experienced symptoms, and 
whether the symptoms affected the quality and quantity 
of their work in comparison with productivity during pe-
riods without symptoms. The quality and quantity were 
scored on a scale from 0 to 10.29,30 We calculated the costs 
due to presenteeism using the following formula: 

Costs due to presenteeism= Japanese Yen (JPY) 3300

×8 (working hours per day)×(1−work−quantity (0−10))

×work−quality (0−10)∕100

×(days with symptoms in a month)

×12 (to convert to the cost per year).

F I G U R E  1   Flow diagram of this study
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The mean payroll per person per hour was set at JPY 
3300 based on a previous study.20

We received medical and dental claims for all partic-
ipants from the health insurance society, which covered 
the period between April 1, 2018 and March 31, 2019. 
Medical claims included medical treatment and drug ad-
ministration for outpatients and inpatients. We calculated 
the costs of medical treatment and dental treatment di-
rectly from the claims.

We retrieved the following data from the self-
administered questionnaire for inclusion as control vari-
ables: age, sex, education, marital status and occupation. 
Age was treated as a continuous variable. Education was 
classified into four categories, as follows: junior high or 
high school; vocational school, junior college or techni-
cal school; university; and graduate school. Marital status 
was classified into four categories, as follows: married; 
unmarried (living alone); unmarried (living with family); 
and bereaved/divorced. Occupation was classified into six 
categories: clerical administrative support; sales; research; 
development; product line; and other.

2.1  |  Statistical analysis

Sex, education, marital status, and occupation were com-
pared for high-stress workers and non-high-stress work-
ers using a chi-square test. Similarly, age was compared 
with a t-test.

We created two graphs of costs related to presenteeism, 
medical treatment, and dental treatment per person per 
year for high-stress and non-high-stress workers using the 
two methods. We calculated the median and interquartile 
range, and performed Wilcoxon's rank-sum tests for these 
costs to compare high-stress with non-high-stress work-
ers. All tests were two-tailed, with differences reported as 
significant if p < .05. All analyses were performed in Stata 
version 16 (StataCorp).

3   |   RESULTS

We included 3910 of the 5505 employees of a pharmaceu-
tical company in the analysis. A detailed flow diagram 
is shown in Figure  1. Demographic characteristics of 
the study population are shown in Table  1. The sample 
included 869 women (22%). The sum method identified 
247 high-stress workers (6.3%), and the score converted 
method identified 258 high-stress workers (6.6%).

As shown in Figure 2, using the sum method, the costs 
of presenteeism per person per year in the high-stress and 
non-high-stress groups were JPY 1807748 and JPY 472481, 
respectively. The costs of medical treatment per person 

per year in the high-stress and non-high-stress groups 
were JPY 166600 and JPY 132283, respectively. The costs 
of dental treatment per person per year in the high-stress 
and non-high-stress groups were JPY 19595 and JPY 19861, 
respectively. The costs of presenteeism per year in the 
high-stress group were higher than those in the non-high-
stress group, p < .001, median JPY 902880 (inter-quartile 
range [0–3 088 800]), median JPY 0 (inter-quartile range 
[0–300 960]), respectively. The costs of medical treatment 
per year were also higher in the high-stress than non-high-
stress group, p  =  .013, median JPY 68150 (inter-quartile 
range [20 580–177 080]), median JPY 52780 (inter-quartile 
range [16 210–128 210]), respectively, while the costs of den-
tal treatment per year were not significantly different be-
tween the high-stress and non-high-stress groups, p = .858, 
median JPY 0 (inter-quartile range [0–29 740]), median JPY 
0 (inter-quartile range [0–29 810]), respectively.

As shown in Figure 3, in the score converted method, 
the costs of presenteeism per person per year in the high-
stress and non-high-stress groups were JPY 1833339 and 
JPY 466651, respectively. The costs of medical treatment 
per person per year in the high-stress and non-high-stress 
groups were JPY 167368 and JPY 132126, respectively. The 
costs of dental treatment per person per year in the high-
stress and non-high-stress groups were JPY 18671 and JPY 
19927, respectively. The costs of presenteeism per year in 
the high-stress group were significantly higher than those 
in the non-high-stress group, p < .001, median JPY 875952 
(inter-quartile range [0–3 193 344]), median JPY 0 (inter-
quartile range [0–300 960]), respectively. The costs of med-
ical treatment per year were also significantly higher in the 
high-stress group than those in the non-high-stress group, 
p = 0.007, median JPY 67375 (inter-quartile range [23 870–
169 520]), median JPY 52805 (inter-quartile range [15 950–
128 995]), respectively. The costs of dental treatment per 
year were not significantly different between the high-
stress and non-high-stress groups, p =  .823, median JPY 
0 (inter-quartile range [0–28 830]), median JPY 0 (inter-
quartile range [0–29 905]), respectively.

4   |   DISCUSSION

The total costs due to presenteeism and medical and den-
tal treatment per high-stress worker were JPY 1994 thou-
sand using the sum method and JPY 2019 thousand using 
the score converted method. These costs were JPY 1369 
thousand and JPY 1401 thousand higher, respectively, 
than those associated with non-high-stress workers. In ad-
dition, presenteeism accounted for more than 90% of the 
total cost associated with high-stress workers.

Previous studies have reported that occupational 
stress and mental health problems are major factors in 



      |  5 of 9NAGATA et al.

T
A

B
L

E
 1

 
D

em
og

ra
ph

ic
 c

ha
ra

ct
er

is
tic

s o
f t

he
 st

ud
y 

po
pu

la
tio

n

T
ot

al
Su

m
 m

et
ho

d
Sc

or
e 

co
nv

er
te

d 
m

et
ho

d

N
on

-h
ig

h-
st

re
ss

H
ig

h-
st

re
ss

p 
 v

al
ue

N
on

-h
ig

h-
st

re
ss

H
ig

h-
st

re
ss

p 
 v

al
ue

To
ta

l
39

10
36

63
24

7
36

52
25

8

Se
x 

(N
, %

)
.0

56
a

.0
15

a

W
om

en
86

9 
(2

2.
2%

)
80

2 
(2

1.
9%

)
67

 (2
7.

1%
)

79
6 

(2
1.

8%
)

73
 (2

8.
3%

)

A
ge

 (m
ea

n,
 st

an
da

rd
 d

ev
ia

tio
n)

44
.7

 (9
.8

)
44

.8
 (9

.8
)

43
.2

 (9
.5

)
.0

16
b

44
.8

 (9
.8

)
43

.0
 (9

.4
)

.0
05

b

Ed
uc

at
io

n 
(N

, %
)

.1
3a

.0
44

a

Ju
ni

or
 h

ig
h 

or
 h

ig
h 

sc
ho

ol
37

4 
(9

.6
%

)
34

8 
(9

.5
%

)
26

 (1
0.

5%
)

34
6 

(9
.5

%
)

28
 (1

0.
9%

)

V
oc

at
io

na
l s

ch
oo

l, 
ju

ni
or

 c
ol

le
ge

 o
r t

ec
hn

ic
al

 sc
ho

ol
18

5 
(4

.7
%

)
16

6 
(4

.5
%

)
19

 (7
.7

%
)

16
4 

(4
.5

%
)

21
 (8

.1
%

)

U
ni

ve
rs

ity
21

95
 (5

6.
2%

)
20

63
 (5

6.
4%

)
13

2 
(5

3.
4%

)
20

61
 (5

6.
5%

)
13

4 
(5

1.
9%

)

G
ra

du
at

e 
sc

ho
ol

11
49

 (2
9.

4%
)

10
79

 (2
9.

5%
)

70
 (2

8.
3%

)
10

74
 (2

9.
5%

)
75

 (2
9.

1%
)

M
ar

ita
l s

ta
tu

s (
N

, %
)

<
.0

01
a

.0
01

a

M
ar

ri
ed

29
40

 (7
5.

8%
)

27
80

 (7
6.

4%
)

16
0 

(6
5.

8%
)

27
72

 (7
6.

4%
)

16
8 

(6
5.

9%
)

U
nm

ar
ri

ed
 (l

iv
in

g 
al

on
e)

61
8 

(1
5.

9%
)

55
9 

(1
5.

4%
)

59
 (2

4.
3%

)
55

7 
(1

5.
4%

)
61

 (2
3.

9%
)

U
nm

ar
ri

ed
 (l

iv
in

g 
w

ith
 fa

m
ily

)
21

0 
(5

.4
%

)
19

7 
(5

.4
%

)
13

 (5
.3

%
)

19
4 

(5
.4

%
)

16
 (6

.3
%

)

Be
re

av
ed

/d
iv

or
ce

d
11

3 
(2

.9
%

)
10

2 
(2

.8
%

)
11

 (4
.5

%
)

10
3 

(2
.8

%
)

10
 (3

.9
%

)

O
cc

up
at

io
n 

(N
, %

)
.0

02
a

.0
15

a

C
le

ri
ca

l a
dm

in
is

tr
at

iv
e 

su
pp

or
t

48
0 

(1
2.

3%
)

44
3 

(1
2.

1%
)

37
 (1

5.
0%

)
44

5 
(1

2.
2%

)
35

 (1
3.

6%
)

Sa
le

s
18

90
 (4

8.
3%

)
17

90
 (4

8.
9%

)
10

0 
(4

0.
5%

)
17

82
 (4

8.
8%

)
10

8 
(4

1.
9%

)

R
es

ea
rc

h
51

7 
(1

3.
2%

)
49

5 
(1

3.
5%

)
22

 (8
.9

%
)

49
2 

(1
3.

5%
)

25
 (9

.7
%

)

D
ev

el
op

m
en

t
32

9 
(8

.4
%

)
29

7 
(8

.1
%

)
32

 (1
3.

0%
)

29
9 

(8
.2

%
)

30
 (1

1.
6%

)

Pr
od

uc
t l

in
e

22
3 

(5
.7

%
)

20
6 

(5
.6

%
)

17
 (6

.9
%

)
20

6 
(5

.6
%

)
17

 (6
.6

%
)

O
th

er
s

47
1 

(1
2.

0%
)

43
2 

(1
1.

8%
)

39
 (1

5.
8%

)
42

8 
(1

1.
7%

)
43

 (1
6.

7%
)

a C
hi

-s
qu

re
 te

st
.

b t -
te

st
.



6 of 9  |      NAGATA et al.

F I G U R E  2   The costs due to presenteeism, medical treatment and dental treatment per person per year (Japanese Yen) stratified by 
high-stress workers or non-high-stress workers according to the sum method.

F I G U R E  3   The costs due to presenteeism, medical treatment and dental treatment per person per year (Japanese Yen) stratified by 
high-stress workers or non-high-stress workers according to the score converted method.
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presenteeism.21,22 It has also been reported that approx-
imately 75% of high-stress workers classified using the 
stress check survey exhibited mild work functioning im-
pairment as assessed by the Work Functioning Impairment 
Scale,26 and productivity loss due to presenteeism as as-
sessed the work limitation questionnaire.25 In addition, it 
has been shown that presenteeism-related losses account 
for a large proportion of losses caused by worker health 
problems, including presenteeism, sickness absence, and 
medical costs.20 Thus, the results of this study confirmed 
the findings of previous studies.

In Japan, stress check programs are implemented as a 
legal obligation for employers. The current results revealed 
a difference in losses of approximately 1400 thousand JPY 
between a worker classified as high-stress using the stress 
check survey and a worker classified as non-high-stress. 
This result demonstrates how the results of the stress check 
surveys can have an impact on business performance, as 
measured using economic indicators. In the development 
of occupational health and safety and workplace health 
promotion, the leadership support of management and 
supervisors and the participation of workers are indispens-
able.31,32 It is necessary for employees in these positions to 
show leadership in mental health measures in the work-
place, and it is also necessary to make efforts to improve the 
workplace environment with workers' participation. The 
current findings may be helpful for explaining the necessity 
of implementing programs to improve the workplace envi-
ronment as part of corporate management.

In this study, losses due to presenteeism were calcu-
lated in terms of economic value. The calculations were 
performed using the method of multiplying labor costs by 
the time of loss due to presenteeism. This method is called 
the human capital method.33 This method is often used 
in health economics, but it has been noted that it tends to 
overestimate losses because it does not take into account 
employee replaceability and other factors.33 In addition, 
the method by which we assessed presenteeism has proven 
to be poorly reliable and poorly related to actual work 
output.34 Therefore, the careful discussion is needed re-
garding the monetary equivalent of presenteeism. Hence, 
it is necessary to clearly show the formulas by which the 
monetary conversion was performed, and all formulas are 
shown in this study. We compared the results of our study 
with the previous study25 using the method and the for-
mulas of cost calculation used in our study. Assuming an 
hourly wage of JPY3,300 and 247 working days used in 
our study, the average annual wage for fiscal year 2018 was 
calculated as follows: Annual labor costs = JPY 3300 × 8 
(working hours per day) × 247 days  =  JPY 6520800. In 
the previous study,25 presenteeism was assessed using 
the work limitation questionnaire. The productivity loss 
for the high-stress group was 9.72%, with a loss of 634 

thousand JPY, while the productivity loss for the non-
high-stress group was 4.92%, with a loss of 321 thousand 
JPY. The difference was 313 thousand JPY. Thus, it should 
be noted that the amounts differ depending on the method 
of valuation, but by stating the calculation method (for-
mula) and the results together, comparisons can be made. 
We thought it was worth being comparable.

The method used in the current study can be applied in 
Japanese companies where the stress check system has been 
introduced. On the basis of the current findings, we recom-
mend that presenteeism measurement items are added to 
the stress check survey. Thus, in addition to assessing the 
stress level and the percentage of high-stress workers in 
the workplace, the amount of loss in productivity caused 
by presenteeism can also be expressed and continuously 
monitored in the stress check survey. However, even if no 
presenteeism measure is added, the current method can be 
used to calculate the amount of loss caused by presenteeism 
in each workplace. This measure is calculated by multiply-
ing the number of high-stress workers in each workplace by 
the average loss due to presenteeism in the present study. 
Regarding the method for assessing high-stress workers, the 
stress check manual published by the MHLW provides two 
options: the sum method and the score converted method. 
The present study demonstrated the economic loss associ-
ated with high-stress individuals, as assessed using the two 
methods, which can be applied in accord with the actual 
situation of each company. However, the current results are 
based on data from a specific company, and the average sal-
ary per hour per person needs to be adjusted to the actual 
situation of each company.

The current study involved several limitations that 
should be considered. First, we assessed presenteeism 
by the method used in the previous studies,29,30 but the 
method has not been adequately validated with actual 
work performance. This is a common issue among several 
questionnaires that measure presenteeism.34 However, 
presenteeism refers to a decrease in productivity at work 
due to health problems,35 not a comprehensive work pro-
ductivity. A previous study found an association between 
presenteeism as measured by this method and quality 
of life.36 We believe that it is highly necessary to verify 
the validity of the results with actual productivity in the 
future. Second, because this study was limited to only 
one company, the generalizability of the findings may 
be limited. The target company in this study was a large 
organization that works together with the health insur-
ance society to promote workers' health. Thus, it is pos-
sible that the costs of medical and dental treatment and 
productivity losses due to presenteeism were underesti-
mated compared with the general population. Third, the 
decline in productivity caused by health problems gen-
erally includes absenteeism in addition to presenteeism. 
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However, in Japan, absenteeism caused by illness is often 
covered by paid leave, making it difficult to ascertain, so it 
was not included in the results of this study. In addition, 
long-term absenteeism, which is often expressed as dis-
ability, was not included because human resource man-
agement data for the same period were not available. It 
has been previously reported that high stress in the stress 
check survey is a risk factor for long-term absenteeism.27 
Therefore, the present study may have underestimated 
the economic loss related to high-stress workers. Fourth, 
because both the stress check and the measurement of 
presenteeism were based on self-administered question-
naires, self-selection bias and recall bias may have af-
fected the current results.

However, despite these limitations, this study is the 
first to evaluate health-related costs using data from stress 
check surveys administered in accordance with laws and 
regulations. As mentioned above, in the current situation, 
in which efforts to improve the work environment based 
on the results of stress check surveys are limited, we be-
lieve that the findings of this study are important for en-
hancing the awareness of employers and promoting the 
effective use of the stress check program.

5   |   CONCLUSIONS

The costs associated with presenteeism and medical treat-
ment among high-stress workers were higher than the 
costs among non-high-stress workers, whereas the costs 
associated with dental treatment were not. To motivate 
employers to improve stressful work environments, it is 
recommended that presenteeism measurement items are 
added to the stress check survey, and that the methods 
used in this study are used to calculate the loss associated 
with high-stress workers in Japanese companies. However, 
we must be careful in interpreting absolute presenteeism 
loss amounts because they are poorly reliable and valid.
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