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ABSTRACT

Background: Although working hours have decreased in Korea, they are still high compared 
to that of other countries. In Korea, cardiovascular and cerebrovascular diseases (CCVDs) 
related to overwork in Korea continually occur, and the social burden from overwork is 
estimated to be high. This study investigated the amendment of regulations affecting the 
approval rate of occupational CCVDs.
Methods: The change in approval rate of occupational CCVDs and related regulations were 
investigated using the Act and public notice on the standards for recognition of occupational 
CCVDs and the yearbooks of the Ministry of Employment and Labor. The CCVD mortality 
was estimated using data on the number of deaths according to the cause of death, the 
number of employed people, and resident registration population aged 15–64 years. The 
cumulative mortality of CCVDs was estimated using the Kaplan-Meier method.
Results: Since the establishment of the standards for recognition in Korea in 1982, the 
scope of occupational diseases has been expanded to include intracerebral hemorrhage, 
subarachnoid hemorrhage, cerebral infarction, myocardial infarction, and aortic dissection. 
In 2013, the concept of working hours was introduced in chronic overwork. The approval 
rate of occupational CCVDs was 44.7% in 2006, which decreased to 12.9% in 2011. After the 
improvement of related regulations, the approval rate increased to 41.3% in 2018. From 2000 
to 2017, the CCVD mortality of both the unemployed and employed tended to decrease, and 
their cumulative CCVD mortalities were 549.3 and 319.7 per 100,000 people, respectively.
Conclusions: CCVDs are recognized as occupational diseases in Korea. The amendments 
to the standards for recognition, the introduction of the Occupational Disease Adjudication 
Committee, the principle of presumption, and the reduction of working hours have changed 
the approval rate of occupational CCVDs. A strategic approach is needed to further reduce 
the incidence of CCVDs.
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BACKGROUND

With the revision of the Labor Standard Act in 2018, the annual working hours in Korea have 
been declining steadily as the statutory maximum working hours were decreased, and the 
scope of the place of business for which these revised working hours should be applied was 
expanded.1,2 However, according to the statistics from the Organisation for Economic Co-
operation and Development (OECD), the annual working hours per capita wage of workers in 
Korea was 1,927 hours in 2020, the third longest among OECD countries.3

Japan is the first country to compensate for cardiovascular and cerebrovascular diseases 
(CCVDs) similarly to that for industrial accidents.4 In 1969, a young 29-year-old man working 
as a newspaper delivery man died of subarachnoid hemorrhage. The cause of the cerebral 
hemorrhage was not obvious and could not be identified, so assumed that it was caused 
by overwork.5 Since then, more than 100 similar cases have occurred in Japan. At the 51st 
annual meeting of the Japan Association of Industrial Health in 1978, Uehata6 first used the 
word “Karoshi” to describe “death from acute circulatory disease due to the exacerbation of 
underlying diseases, such as hypertension and atherosclerosis, caused by prolonged overwork.” 
Karoshi has been used internationally since 1991. In 1997, the term “Karoshi - Death from 
overwork” was published in the International Journal of Health Service, and the Oxford Medical 
Dictionary defined it as “death from overwork or work-related fatigue”.5 Subsequently, Japan 
enacted the Karoshi Prevention Measures Promotion Act on November 1, 2014, stipulating that 
the country is responsible for promoting effective measures to prevent Karoshi.

Although the world’s occupational health community has paid attention to Karoshi, there 
are still questions about the possibility of CCVDs being caused by long hours of work, i.e., 
the relevance of Karoshi to CCVDs. Karoshi has been dismissed in East Asia, mainly in Japan, 
Korea, and Taiwan, as a special phenomenon caused by excessive working hours. However, 
a large-scale meta-analysis conducted jointly by the World Health Organization (WHO) and 
International Labour Organization (ILO) indicated that long working hours were associated 
with ischemic heart disease and stroke.7,8

In Korea, the average working hours have decreased over the years. Studies have been 
conducted, and various policies, such as the Five-Year Plan for Industrial Accident Prevention 
Plan9 of the Ministry of Employment and Labor and the Revised Rules on Occupational 
Safety and Health Standards10 have been developed to prevent CCVDs in workers. However, 
CCVD cases recognized as industrial accidents related to overwork continue to occur. In 
Korea, cerebrovascular or heart disease caused by occupational overwork is defined as an 
occupational disease under the Industrial Accident Compensation Insurance Act.11 Workers 
can be compensated by insurance if they develop health problems due to their work.12 The 
requirements for recognizing CCVDs as occupational diseases are set and notified by the 
Minister of Employment and Labor. The requirements are largely divided into the occurrence 
of sudden unpredictable events and/or rapid changes in the working environment, short-
term occupational overwork, and chronic overwork (Supplementary Table 1).13

In this study, we aimed to summarize the state of occupational CCVDs in Korea and changes 
in the policies involved to draw implications.
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METHODS

Changes in standards for approval of CCVDs as occupational diseases
The standards for recognition of occupational accidents regarding occupational diseases 
or deaths due to occupational diseases based on the revised period of the Enforcement 
Regulation of the Industrial Accident Compensation Insurance Act were searched through 
the Korean Law Information Center.14-16 In addition, public notices by the Ministry of 
Employment and Labor17-21 were searched for data on standards for approval of CCVDs as 
occupational diseases, and the changes in standards for recognition were summarized.

Changes in approval rate of CCVDs as occupational diseases
Disclosure data relating to the approval status of occupational accidents published by the 
Ministry of Employment and Labor22 and the literature23,24 stating previous approval rates of 
CCVDs were used to determine the numbers of applications for and approvals of CCVDs as 
occupational diseases. We calculated the occupational disease approval rate by dividing the 
number of occupational disease approvals by the number of applications and investigated 
changes in the industrial accident approval rate resulting from changes in policy and 
standards for recognition.

The number of deaths, mortality rate, and cumulative mortality rate of CCVDs
From 2000 to 2017, the numbers of deaths from CCVDs and their cumulative mortality 
rates among the unemployed and employed were investigated. The numbers of deaths and 
mortality rates of CCVDs for the employed and unemployed were identified using the Korean 
Statistical Information Service data on the numbers of deaths25 and mortality rates26 of those 
aged 15–64 years according to the cause of deaths well as data on the employed,27 resident 
registration population,28,29 and resident registration mid-year population.30 The sex and age-
specific mid-year populations of Korea were calculated using the resident registration mid-
year population derived from the resident registration population.31 Among the participants 
of the Economically Active Population Survey, the employed were defined as those who 
worked for more than an hour to obtain income, unpaid family workers, and temporarily 
unemployed workers.32 In this study, employed persons aged 15–64 years were selected as the 
study participants. The unemployed population was defined as the remaining population 
in Korea aged 15–64 years after the employed population in this age group was excluded. 
The unemployed were defined as the remaining resident registered population per year after 
excluding the employed population. The mortality rate of the unemployed was calculated 
as the number of deaths per year by the specific cause of death divided by the unemployed 
population of the corresponding year. The number of CCVD deaths of the employed was 
defined as the number of CCVD deaths by occupation, excluding students, homemakers, and 
the unemployed, and the CCVD mortality rate of the employed was calculated as the number 
of CCVD deaths of the employed divided by the number of employed people. The cumulative 
mortality rates of the unemployed and employed for CCVDs were calculated using the 
Kaplan-Meier method.33,34

RESULTS

Changes in standards for approval of CCVDs as occupational diseases
The history of revisions of the standards for approval of CCVDs as occupational diseases is 
shown in Table 1. In 1982, the standards for recognizing CCVDs as occupational accidents 
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Table 1. Revision history of standards for the approval of CCVDs as occupational diseases
Revision date Legal basis Changes
8.27.1982 The established rule of the 

Ministry of Labor, No. 71
• Enactment of standards for recognition of occupational accidents.
•  Only stroke and sudden cardiac death that were apparently caused by an occupational injury or by 

occupational work were to be recognized.
• Occupational factors had to be a sufficient cause of disease onset to be recognized.

10.20.1983 The established rule of the 
Ministry of Labor, No. 92

•  Recognition of CCVDs when workers with predispositions or underlying diseases develop central nervous 
system disorders and circulatory diseases in connection with their work.

•  Recognition of CCVDs as occupational accidents even when hypertension has developed in relation to work or 
when an existing disease has been triggered or exacerbated.

12.5.1989 The established rule of the 
Ministry of Labor, No. 167

•  If intraparenchymal hemorrhage or subarachnoid hemorrhage occurs in the course of work, it is recognized as 
an occupational disease even if there is an existing disease.

5.6.1993 The established rule of the 
Ministry of Labor, No. 234

•  Expansion of the scope of recognition to include intraparenchymal hemorrhage, subarachnoid hemorrhage, 
cerebral infarction, hypertensive encephalopathy, primary cardiac arrest, angina, and myocardial infarction.

7.21.1994 The established rule of the 
Ministry of Labor, No. 247

•  Relaxation of the standards of recognition of CCVDs as occupational accidents when they occur in the course 
of work unless there is clear medical evidence that they were spontaneous.

•  Primary cardiac arrest was excluded from the list of recognized diseases (only intraparenchymal hemorrhage, 
subarachnoid hemorrhage, cerebral infarction, hypertensive encephalopathy, angina, and myocardial 
infarction were accepted).

• “Rapid changes in the working environment” and “chronic overwork” were to be considered.
• Quantitative representation of chronic overwork.

5.1.1995 Enforcement Regulation 
of the Industrial Accident 
Compensation Insurance Act, 
Appendix 1

•  Integration of the standards for recognition as an occupational accident from the established rule of the 
Ministry of Labor into the Enforcement Regulation of the Industrial Accident Compensation Insurance Act.

•  Standards for recognition of CCVDs as occupational accidents were divided into standards for recognition of 
occupational accidents and occupational diseases.

•  Stricter standards such as, “a disease shall be deemed to be an occupational disease if it is medically proven 
that the cause of a disease or death from the same disease during the performance of the work has not 
worsened spontaneously” were developed.

3.19.1996 Enforcement Regulation 
of the Industrial Accident 
Compensation Insurance Act, 
Appendix 1

•  Standards relaxed again by the recognition of cerebral hemorrhage as an occupational disease “in the event of 
the onset or death of cerebral hemorrhage in the course of work, unless clearly demonstrated medically that it 
worsened spontaneously.”

10.7.1999 Enforcement Regulation 
of the Industrial Accident 
Compensation Insurance Act, 
Appendix 1

•  Addition of dissecting aortic aneurysm (intraparenchymal hemorrhage, subarachnoid hemorrhage, cerebral 
infarction, hypertensive encephalopathy, angina, myocardial infarction, and dissecting aortic aneurysm).

7.1.2008 Public Notice by the Ministry of 
Labor, No. 2008-43

•  Deletion of the phrase “occur while performing work” from the standards for recognition of intraparenchymal 
hemorrhage and subarachnoid hemorrhage.

•  Removal of diseases that were not specifically eventualized because it was detected before severe 
deterioration of the underlying pathogenesis, such as hypertensive encephalopathy and angina.

9.25.2009 Public Notice by the Ministry 
of Employment and Labor, No. 
2009-38

• Addition of deadline for reconsideration (5 years).

6.28.2013 Public Notice by the Ministry 
of Employment and Labor, No. 
2013-32

•  Changes in the degree of work from “the degree to which the work intensity, responsibilities, and work 
environment within 1 week before the onset of the disease is difficult for the general public to adapt to” to “the 
degree that it is difficult for even the same kind of workers who perform similar tasks to adapt.”

•  A statement was added that whether the CCVD falls under the “occupational burden for a short period of time” 
is to be judged by combining the characteristics of the work and workers.

•  Contents of working hours (average of 60 hours per week for 12 weeks before onset or 64 hours per week for 4 
weeks before onset) was added in the section regarding chronic heavy work.

• Changes in the deadline for reconsideration to 3 years.
7.1.2016 Public Notice by the Ministry 

of Employment and Labor, No. 
2016-25

• Reconsideration deadline: 3 years → changed to every 3 years.

12.29.2017 Public Notice by the Ministry 
of Employment and Labor, No. 
2017-117

• Changes to workers’ health were not to be considered in short-term overwork.
• Standard time for chronic overwork expanded to three levels.
• Specification of the weighting factors of workload such as shift work.
•  Because night work imposes a more physical and mental burden, 30% of daytime working hours is to be 

added when calculating working hours.
12.29.2020 Public Notice by the Ministry 

of Employment and Labor, No. 
2020-155

• Revised the basis of the deadline for reconsideration as January 1, 2021.

CCVD: cardiovascular and cerebrovascular disease.
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were enacted for the first time in Korea. According to the standards at that time, only 
stroke and sudden cardiac death caused by an occupational injury or by occupational work 
were recognized. In addition, a CCVD was recognized only if the occupational factor was 
a medically sufficient cause of the disease (the established rule of the Ministry of Labor, 
No. 71).35 In the 1983 amendment, a CCVD was recognized as an occupational disease 
“when workers with predispositions or underlying diseases develop central nervous system 
disorders and circulatory diseases in connection with their work under employment 
subordinate and controlling management” (the established rule of the Ministry of Labor, 
No. 92). Subsequently, the standards were relaxed to recognize occupational accidents with 
disease onsets that are work-related as occupational accidents, while previously, occupational 
factors had to be a sufficient cause of disease onsets. A subsequent amendment in 1989 made 
it possible for pre-existing diseases such as intraparenchymal or subarachnoid hemorrhage 
to be recognized as occupational accidents if they developed in the course of work (the 
established rule of the Ministry of Labor, No. 167). In May 1993, the scope of recognized 
diseases was expanded to intraparenchymal hemorrhage, subarachnoid hemorrhage, cerebral 
infarction, hypertensive encephalopathy, primary cardiac arrest, angina, and myocardial 
infarction (the established rule of the Ministry of Labor, No. 234). However, primary cardiac 
arrest was excluded from the list of recognized diseases (the established rule of the Ministry 
of Labor, No. 247).

In the early 1990s, cases of CCVDs in driving and sales adjuncts, cement mixers in apartment 
construction sites were recognized as industrial accidents.36,37 The Supreme Court decided 
that even if the main cause of the disease is not directly related to work performance and at 
least occupational overwork, in addition to the main cause of the disease, caused or worsened 
the disease, a causal relationship should be considered. The court also ruled that diseases 
caused by overwork include those that usually allow normal work to continue or existing 
diseases that rapidly worsen due to overwork. Based on these precedents, the standards for 
recognition were relaxed in 1994 to recognize accidents that occurred in the course of work as 
occupational accidents unless there was clear medical evidence that they were spontaneous. 
In 2001, the concepts of “rapid changes in the working environment” and “chronic overwork” 
were introduced38 (the established rule of the Ministry of Labor, No. 247). In 1995, with a 
complete revision of the Industrial Accident Compensation Insurance Act, the standards for 
recognition of CCVDs, which had been specified in the provision of standards for recognition 
of occupational accidents in the established rule of the Ministry of Labor, were transferred 
to the Enforcement Regulation of the Industrial Accident Compensation Insurance Act.22 In 
this act, the standards for recognition of occupational accidents were divided into standards 
for recognition of occupational accidents and occupational diseases. In 1999, dissecting 
aortic aneurysm was included in the list of recognized diseases. With the revision of the 
Industrial Accident Compensation Insurance Act in 2008, the provision on the standards for 
recognizing CCVDs was transferred to the Enforcement Decree of the Industrial Accident 
Compensation Insurance Act. The act stated that the Minister of Employment and Labor 
was in charge of the notification of the requirements for occupational disease recognition. 
Intraparenchymal and subarachnoid hemorrhages that developed during work were removed 
from the standards for recognition. The diseases such as hypertensive encephalopathy and 
angina were also removed because the mechanism of these diseases was considered to be 
different from that of typical CCVDs. Since 2013, the concept of working hours has been 
introduced to recognize chronic overwork.

https://doi.org/10.35371/aoem.2022.34.e30
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Since 2018, the provision that the health status of workers should be considered has been 
removed from the short-term overwork criteria, in which more specific criteria have been 
established, such as dividing chronic overwork into three levels according to working hours. In 
2017, Song et al. reviewed the results of existing studies on occupational triggers for CCVDs, 
recognition precedents of CCVDs as occupational diseases, and international standards for 
recognition. They investigated other factors that intensify workload in addition to working 
hours (Supplementary Table 2).39 Consequently, night working hours were being calculated by 
adding 30% of daytime working hours. In evaluating chronic overwork, jobs with schedules 
that are difficult to predict, shift jobs, jobs with insufficient holidays, jobs in which workers are 
exposed to harmful work environments (cold, temperature change, and noise), jobs with high 
physical loads, jobs that required frequent business travels with a long jet lag, jobs with high 
mental strain, etc. were considered as weighting factors of work burden.

Changes in approval rate of CCVDs as occupational diseases
Fig. 1 shows the number of CCVD deaths and mortality rates as well as occupational disease 
approvals and approval rates for the years 2000 to 2020. The numbers of occupational 
disease approvals were 1,006 in 2000, reached a peak of 2,017 in 2004,23,24 and dropped to 
319 in 2011.40,41 The number of approvals increased to 471 in 2014 and decreased slightly to 
421 in 2016, followed by an increase to 1,265 in 2019 and a later decrease to 929 in 2020. The 
occupational disease approval rate was 81.0% in 2000, reached 44.7% in 2006 and 45.0% 
in 2007, and it began to decline again in 2008, further declined to 12.9% in 2011, increased 
to 23.5% in 2015, decreased to 22.0% in 2016, increased to 41.3% in 2018, and decreased 
slightly to 38.2% in 2020.

The number of deaths, mortality rate, and cumulative mortality rate of CCVDs
Fig. 2 shows the number of deaths, mortality rate, and cumulative mortality rate of CCVDs by 
year in the unemployed and employed aged 15–64 years from 2000 to 2017. In unemployed, 
mortality rates per 100,000 by each disease tended to decrease from 2000 to 2017 as follows: 

https://doi.org/10.35371/aoem.2022.34.e30

Occupational cerebro-cardiovascular diseases in Korea

0

25
20
15
10

5

N
o.

 o
f w

or
ke

rs
 (m

ill
io

ns
)

No. of workers covered by the Industrial Accident Compensation Insurance (millions)
No. of approvals No. of applications

0

1,000

2,000

3,000

3,500

2,500

1,500

500

4,000 90

80

70

60

50

40

30

20

10

0

20
00

N
o.

 o
f a

pp
ro

va
ls

 o
r a

pp
lic

at
io

ns

a b c d

Ap
pr

ov
al

 ra
te

 (%
)

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

9.5
1,006

1,242

1,522

1,995
1,806

2,608

1,930

3,015

2,017

3,254

1,799

3,384

1,430

3,201

1,309

2,906
3,103

454

2,922

401

2,791

319

2,491

350

2,318
2,196

471

2,110

462

1,989

421

1,927

589

2,241

1,265

3,077

929

2,429

10.6 10.6 10.6 10.5
12.1 11.7 12.5

81.0

15.6 14.4 12.9 15.2

22.6 23.5 22.0
32.6

41.3 41.1
38.2

76.3

69.2

64.0
62.0

53.2

44.7 45.0

13.7 14.2 14.4 15.5
17.1 18.0 18.4 18.6

19.1 18.7 19.0

13.3
998

458

15.4

21.0

Approval rates (%)

925

1,886

32.2

Fig. 1. Numbers of applications and approvals of CCVDs as occupational diseases per year and their approval rate as well as numbers of workers covered by the 
Industrial Accident Compensation Insurance (2000–2020). 
aIn July 2008, the standards for recognition of CCVDs were tightened (removing the provision that recognized cerebral hemorrhage as an occupational disease in 
the course of work) and the Occupational Disease Review Commission system was introduced; bIn July 2013, the standards for recognition of CCVDs were relaxed 
(working hours added); cIn September 2017, the principle of estimation was applied; and dIn January 2018, the standards for recognition of CCVDs were relaxed 
(eliminating the duty for health status considerations of short-term overwork workers, subdividing standard time for chronic overwork, and taking into account 
weighting factors of workload and night shifts). 
CCVD: cardiovascular and cerebrovascular disease.



7/13https://aoemj.org https://doi.org/10.35371/aoem.2022.34.e30

Occupational cerebro-cardiovascular diseases in Korea

1,907 1,859
1,966 1,970

1,820
1,899 1,840

1,652 1,715
1,557 1,530

1,650
1,691

1,575 1,571 1,524 1,527 1,559 1,508

1,314 1,296 1,213
1,174

1,092 1,114
9.5 9.0

9.5 9.3 9.2
8.7

7.7
8.4

6.9 6.7 7.1 6.9 7.0 7.2 7.5 7.4
8.3

Year

0

1,000

500

1,500

2,000

2,500 16

14

12

10

8

6

4

2

0

20
00

N
o.

 o
f d

ea
th

s

M
or

ta
lit

y 
ra

te
 (p

er
 10

0,
00

0)

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

12.0
11.3 11.5 11.3 11.3 11.5 11.2

9.0 9.3

8.8
8.6

8.0
8.5

7.8
8.19.7

2,013

1,823

13.4

1,258
1,053

8.5

1,107

996

1,826 1,819
134.4

167.1

1,611 1,676 1,741

B

0

180
160
140

100

60

20

120

80

40

Cu
m

ul
at

iv
e 

m
or

ta
lit

y 
ra

te
(p

er
 10

0,
00

0)

7.4

No. of deaths of the unemployed No. of deaths of the employed
Mortality rates of the unemployed (per 100,000) Mortality rates of the employed (per 100,000)

Cumulative mortality rate of the unemployed (per 100,000) Cumulative mortality rates of the employed (per 100,000)

2,087
185.3

382.2

3,964
3,718 3,772

3,392
3,042

2,687
2,350

2,081
1,904 1,980 1,880

1,939

5,012 4,883 4,737

4,096
3,785

3,567
3,259

19.6
18.1 17.9

16.1
14.2 

10.8
8.6

12.5

8.8 8.2 8.3 8.5 8.6 8.9 8.5 8.5

Year

0

3,000

2,000

1,000

4,000

5,000

6,000 40

35

30

25

20

15

10

5

0

20
00

N
o.

 o
f d

ea
th

s

M
or

ta
lit

y 
ra

te
 (p

er
 10

0,
00

0)

C

0

450
400
350

250

150

50

300

200

100

Cu
m

ul
at

iv
e 

m
or

ta
lit

y 
ra

te
(p

er
 10

0,
00

0)

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

36.3 35.9 35.9
34.6

30.4
27.9

26.4
24.2

19.2
17.7 16.9

15.4

13.0

15.9

21.9

5,121

2,108

2,963

2,682 2,606 2,439 2,308 2,152 2,158
1,893

14.4

2,072
1,867

1,663
2,0371,990

2,059

18.7

14.5

9.49.5

0

2,000

4,000

6,000

7,000

5,000

3,000

1,000

8,000 70

60

50

40

30

20

10

0

20
00

N
o.

 o
f d

ea
th

s

M
or

ta
lit

y 
ra

te
 (p

er
 10

0,
00

0)

A

0

500

600

400

300

200

100

Cu
m

ul
at

iv
e 

m
or

ta
lit

y 
ra

te
(p

er
 10

0,
00

0)

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

6,812 6,587 6,706
6,308

5,620
5,312 5,126

4,767
4,277

3,940 3,902

3,482 3,244 3,090 3,007 2,974 319.7

549.3
5,871

5,577 5,785
5,358

5,012
4,507

4,249

3,733 3,619
3,410

3,589 3,601 3,735 3,899 3,898 3,906

48.2 47.2
49.4

46.0
41.7

39.2 38.0
35.4

28.2 28.0 26.5 25.5
23.4 23.0 22.9

20.8

29.1 27.1 27.4 25.4 23.4
19.5

16.3 15.7 14.9 15.5 15.4 15.6 16.1 16.0 15.9

31.6

17.9

3,948

Year

2,659
23.9

3,652
3,537

16.8
20.9

Fig. 2. Numbers of deaths, mortality rates, and cumulative mortality rates per year (2000–2017) of the unemployed and employed. (A) Cardiovascular and 
cerebrovascular diseases, (B) cardiovascular disease, and (C) cerebrovascular disease.



8/13https://aoemj.org

from 48.2 to 20.8 for CCVDs, 12.0 to 7.8 for cardiovascular diseases, and 36.3 to 13.0 for 
cerebrovascular diseases. Similarly, in employed, mortality rates per 100,000 by each disease 
also tended to decrease from 2000 to 2017 as follows: from 29.1 to 15.9 for CCVDs, 9.5 to 
7.4 for cardiovascular diseases, and 19.6 to 8.5 for cerebrovascular diseases. The cumulative 
mortality rates of each disease per 100,000 unemployed and employed from 2000 to 2017 are 
as follows: 549.3 and 319.7 for CCVDs, 167.1 and 134.4 for cardiovascular diseases, and 382.2 
and 185.3 for cerebrovascular diseases, respectively, with the unemployed showing higher 
cumulative mortality rates for all diseases than those of the employed.

DISCUSSION

Based on previous findings, the WHO/ILO has proposed two possible mechanisms by which 
long work hours affect CCVDs.7,8 Working for long hours can increase the risk of CCVDs by 
causing adverse health behaviors, such as smoking, alcohol consumption, inadequate diet, 
and lack of physical activity, as well as sleep disturbances and poor recovery. In addition, 
high-intensity repetitive work accelerates the autonomic nervous system and stress 
pathways, such as the sympathetic-adrenal axis and the hypothalamus-pituitary-adrenal 
axis, to release stress hormones excessively. When the stress pathway is repeatedly activated 
over a long period of time, persistent hypertension due to decreased heart rate control and 
sympathovagal balance disorder and structural lesions of the cardiovascular system, such as 
coronary atherosclerotic lesions, can occur, which can increase the risk of CCVDs.

In Fig. 1, the number of industrial accident applications due to CCVDs continued to decline 
from 2006 to 2017. According to the Ministry of Employment and Labor’s survey report on the 
status of working conditions by type of employment, the average monthly working hours of 
wage workers in Korea decreased from 193.4 hours in 2006 to 152.4 hours in 2019.42 According 
to the Korean Working Conditions Survey, the proportion of wage workers working more than 
45 hours a week decreased from 53.1% in 2006 to 47.9% in 2010,43,44 and the proportion of 
wage workers working more than 53 hours a week decreased from 18.8% in 2014 to 12.9% in 
2017.45,46 It is speculated that the decline in the average working hours of wage workers affected 
reducing the number of industrial accident applications during the period. In addition, the 
CCVD mortality rate of the employed decreased from 10.8 per 100,000 to 8.5 per 100,000 
from 2006 to 2017 (Fig. 2C). This decrease may also be associated with a reduction in the 
number of industrial accident applications. In other words, it is possible that the employee 
did not submit an industrial accident application if they return to work even after a CCVD has 
occurred. In cases of the death of workers, on the other hand, their bereaved may have applied 
more aggressively, so the decrease in the CCVD mortality rate may have affected the reduced 
number of industrial accident applications. The increase in the number of industrial accident 
applications from 2018 appears to have been influenced by the rise in the industrial accident 
approval rate due to the introduction of the principle of estimation in 2017 and the easing 
of standards for recognition in 2018, which has led to an increase in the awareness of the 
Industrial Accident Compensation Insurance Compensation System regarding CCVDs.

The approval rate of CCVDs as occupational diseases continued to decline from 2000 to 
2006, and there were no changes in standards for recognition during this period. A study 
that analyzed precedents related to CCVDs as industrial accidents reported that the defeat 
rate of the Korea Workers’ Compensation and Welfare Service (KCOMWEL) in administrative 
lawsuits filed by workers disobeying the administrative disposition decisions of the KCOMWEL 
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decreased from 52.5% in 1999 to 17.0% in 200423. The decline in the approval rate during this 
period without a change in standards for recognition may also be attributable to the court’s 
improved confidence in the administrative disposition of the KCOMWEL. The approval rate 
of CCVDs as occupational diseases that reached a plateau in 2006–2007 declined significantly 
in 2008. In July 2008, the standards for recognition were tightened by removing the provision 
that recognized cerebral hemorrhage as an occupational disease. The Occupational Disease 
Review Commission has been established in July 2008. It also may have affected the decrement 
in occupational disease approval rates.47 In 2012, the occupational disease approval rate 
increased by 2.3%p compared to that of the previous year, which was due to improvements to 
the deliberation system of the Occupational Disease Review Commission, such as the division 
of specialists by disease to participate in the deliberation of the Occupational Disease Review 
Commission along the disease determination procedure in 2011.48 In 2013, the occupational 
disease approval rate rose by 5.8%p compared to that of the previous year, which appears to be 
attributable to the effect of relaxing the standards for recognition, such as the addition of work-
hour criteria to the standards for recognition of chronic overwork. The increase in the approval 
rate of CCVDs as occupational diseases in 2017 was due to the relaxation or change in the 
burden of proof borne by the applicant (worker) through the application of the principle that “if 
the criteria set forth in the specific standards for recognition are met, it shall be recognized as 
an occupational disease unless disproved.”

A study analyzing Karoshi cases found that when the revised CCVD standards for recognition 
were implemented, the industrial accident approval rate in 2018 was not as high as that 
in 2017 when working hours per week were less than 52 hours and more than 60 hours. 
However, in more than 52-hour and less than 60-hour of work-hour, the approval rate 
increased by 22.7%p.49 This could have occurred because the working hours corresponding 
to chronic overwork in 2018 were subdivided based on 52 hours, and the work relevance 
was judged by considering the weighting factors of the workload. According to a Korean 
report on the approval of overwork and CCVDs as industrial accidents, the industrial 
accident approval rate of CCVDs caused not only by chronic overwork but also by short-term 
overwork increased from January to December 2020 compared from February 2013 to June 
2016.38,50 This increase seemed to be due to the removal of the provision in the standards for 
recognition in 2018 that the health status of workers should be considered. The approval rate, 
which was 41.3% in 2018, decreased slightly from 41.2% in 2019 to 38.2% in 2020, and the 
number of applications decreased from 3,077 to 2,429. The revision of the Labor Standard 
Act in 2018 reduced the statutory maximum working hours. The average working hours 
decreased as the workplaces covered by the revised Labor Standard Act gradually expanded. 
The decline in the number of industrial accident applications and the rate of applications 
after 2019 appears to be because of these revisions.

In Fig. 2, the CCVD mortality rates of the unemployed and employed tended to decline over 
time from 2000 to 2017. The overall reduction in CCVD mortality rate seems to be due to 
the management of underlying diseases such as hypertension, diabetes, and hyperlipidemia 
as well as improvement of lifestyle and increase in the effectiveness of therapeutic 
interventions.51 The CCVD cumulative mortality rate of the unemployed was higher than that 
of the employed, and the difference grew larger over the years. As shown in Fig. 1, various 
changes in policies regarding CCVDs in workers may have not only changed the occupational 
disease approval rate but may have also contributed to lowering the cumulative CCVD death 
rate of the employed. However, there are some statistical limitations in this study. For 
example, this study may have overestimated the difference in the cumulative mortality rate 
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between the employed and unemployed because the employment status may be changed. 
Some employed persons may have changed to an unemployed status when their health 
deteriorates, which means they became vulnerable to death from CCVDs. A healthy worker 
effect may be another reason for overestimating. No data were available to calculate the 
CCVD incidence or mortality rate of a group of workers covered by the Industrial Accident 
Compensation Insurance Act, so we compared the CCVD cumulative mortality rate between 
the unemployed and employed in this study. Further studies using CCVD statistics of workers 
that are covered by the Industrial Accident Compensation Insurance should be performed to 
analyze the approval statistics.

CONCLUSIONS

CCVDs are recognized as occupational diseases in Korea. The approval rate of CCVDs as 
occupational diseases has fluctuated with the revision of occupational disease standards 
for recognition, the introduction of the Occupational Disease Review Commission system, 
the introduction of the principle of estimation, and the reduction of average working hours. 
CCVDs pose a high economic burden but are preventable. Strategic approaches, such as 
ongoing prevention initiatives, are needed to prevent CCVDs in workers.
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