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— Abstract —

Cost of Work-related Cerebrovascular and Cardiac Disease

Hyeong Su Kim, Soung Hoon Chang, Jae Wook Choi”,
Kun Sei Lee, Cheong Sik Kim, Jun Young Lee", Ji Young Oh"

Department of Preventive Medicine, College of Medicine, Konkuk University
Department of Preventive Medicine, College of Medicine, Korea University”

Objectives: The purpose of this study was to estimate the cost, with a focus on fore-
casting the expenditure on industrial accident compensation insurance, arising from work-
related cerebrovascular and cardiac disease.

Methods: We used a total of 4,480 work-related cerebrovascular and cardiac disease data
points, collected between 1995 and 2000, based on the year of occurrence, and which had
been approved by industrial accident compensation insurance. Firstly, we calculated the
number of approved cases per 100,000 workers benefiting from industrial accident compen-
sation insurance between 1995 and 2000. We then forecasted the numbers of work-related
cases of cerebrovascular and cardiac disease for the period from 2001 through 2005 using a
linear regression equation. Secondly, we analysed the expenditure on industrial accident
compensation insurance due to work-related cerebrovascular and cardiac disease, and esti-
mated the expenditure per capita for the former period. Thirdly, we estimated the
expenditure on industrial accident compensation insurance due to work-related cerebrovas-
cular and cardiac disease for the latter period based on the cohort of occurrence year.

Results: Approved cases per 100,000 workers for work-related cerebrovascular and car-
diac disease were 3.36 in 1995 and 13.16 in 2000. It is expected that the approved cases
would be 1,336 (95 % CI 1,211-1,460) in 2001 and 1,769 (95 % CI 1,610-1,931) in 2005,
based on the year of occurrence. The mean expenditure per capita was estimated to be 75
million won, which comprised of 19 million won for medical care benefits and 56 million
won for other benefits. It was anticipated that the claims for the 2001 cohort would be
107.9 billion won and 192.4 billion won for the 2005 cohort.

Conclusions: The magnitude of the economic burden of work-related cerebrovascular and
cardiac disease is substantial. From an economic perspective, this study proves the impor-
tance and need for the management of work-related cerebrovascular and cardiac disease.

Key Words: Workers compensation, Heart diseases, Cerebrovascular disorders
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Fig. 1. Approved cases per 100 thousand worker
for work-related cerebrovascular and car-
diac disease.
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Table 1. Forecasting work-related cerebrovascular and cardiac disease in 2001-2005 cohorts (unit: person)

Approved case

95 % CI for

95 % CI for work-related

Cohort Insured per 100,000 approved case per cerebrovascular and
person workers 100,000 workers cardiac disease
2001 9,770,124 13.7 12.4-15.0 1.211-1,460
2002 10,063,227 14.4 13.1-15.7 1.314-1,560
2003 10,365,124 15.0 13.7-16.4 1.415-1,698
2004 10,676,078 15.6 14.2-17.0 1.513-1,814
2005 10,996, 360 16.1 14.6-17.6 1.610-1,931

Table 2. Total expenditure of 1995-2000 cohorts by current status (unit: million won)

Cohort(n) 1995(257) 1996(554) 1997(708) 1998(733) 1999(878) 2000(1170)
Total expenditure 19,776 38,992 50,128 48,170 41,950 38,160
Open case 3,364 5,179 10,494 13,370 13,140 12,350
Closed case 7,248 14,405 14,524 10,260 6,690 2,400
Death 9.164 19,408 25,110 24,520 22,120 23,410

Total expenditure means benefits which was given by Industrial Accident Compensation Insurance i.e.

medical care benefit, shutdown benefit, disability benefit, survivors benefit, funeral expresses, and

injury-disease compensation annuity.

Open case means that worker who was proven as work-related cerebrovascular or cardiac disease is

under care.

Closed case means that worker who was proven as work-related cerebrovascular or cardiac disease was

over care and received disability benefits.

Death means that worker was proven as work-related cerebrovascular or cardiac disease and died by

them.
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Table 3. Mean expenditure per capita of 1995-2000 cohort by current status (unit: million won)

Cohort(n) 1995(257) 1996(554) 1997(708) 1998(733) 1999(878) 2000(1170)
Mean expenditure 7 70 71 66 48 33
Open casel 461 13 95 65 35 16
Closed case 68 53 51 42 33 25
Death 72 83 80 86 75 73

Mean expenditure means benefits per capita which was given by Industrial Accident Compensation
Insurance i.e. medical care benefit, shutdown benefit, disability benefit, survivors benefit, funeral
expresses, and injury-disease compensation annuity.

Open case means that worker who was proven as work-related cerebrovascular or cardiac disease is
under care.

Closed case means that worker who was proven as work-related cerebrovascular or cardiac disease was
over care and received disability benefits.

Death means that worker was proven as work-related cerebrovascular or cardiac disease and died by
them.

Table 4. Mean expenditure per capita for open case in 1995-2000 cohorts (unit: million won)

Cohort(n) 1995(23)  1996(46) 1997(111) 1998(207) 1999(380) 2000(751)
Medical care benefits 75 48 49 33 15 8
Shutdown benefits 37 42 34 27 18 9
Disability benefits 5 9 5 5 1 0
Survivors benefits 0 0 0 0 0 0
Funeral expresses 0 0 0 0 0 0
Injury-disease compensation annuity 29 14 6 1 0 0

Medical care benefit : Medical costs for the disease at medical institutions until the treatment is com-
plete.

Shutdown benefit : In the event of employment being suspended due to treatment, 70 % of the average
wage will be provided as compensation to the victim and family.

Disability benefit : Compensation will be paid according to the degree of handicap, if the handicap
remains after the treatment.

Survivors benefit : When an employee has been killed by an industrial accident, compensation will be
paid to the surviving family.

Funeral expresses : When an employee has been killed by an industrial accident, compensation will be
paid to the somebody who conducts funeral.

Injury-disease compensation annuity : When an employee doesn t overcome the disease after 2 year,
pension will be paid to the victim and family despite of shutdown benefit.
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Table 5. Mean expenditure per capita for closed case in 1995-2000 cohorts (unit: million won)

Cohort(n) 1995(106) 1996(273) 1997(284) 1998(242) 1999(203) 2000(97)
Medical care benefits 12 11 12 10 7 4
Shutdown benefits 20 16 15 13 10 6
Disability benefits 35 26 24 20 17 15
Survivors benefits 0 0 0 0 0 0
Funeral expresses 0 0 0 0 0
Injury-disease compensation annuity 1 0 0 0 0 0

Medical care benefit : Medical costs for the disease at medical institutions until the treatment is com-
plete.

Shutdown benefit : In the event of employment being suspended due to treatment, 70 % of the average
wage will be provided as compensation to the victim and family.

Disability benefit : Compensation will be paid according to the degree of handicap, if the handicap
remains after the treatment.

Survivors benefit : When an employee has been killed by an industrial accident, compensation will be
paid to the surviving family.

Funeral expresses : When an employee has been killed by an industrial accident, compensation will be
paid to the somebody who conducts funeral.

Injury-disease compensation annuity : When an employee doesn t overcome the disease after 2 year,
pension will be paid to the victim and family despite of shutdown benefit.

Table 6. Mean expenditure per capita for death in 1995-2000 cohorts (unit: million won)

Cohort(n) 1995(128) 1996(235) 1997(313) 1998(284) 1999(295) 2000(322)
Medical care benefits 6 5 8 7 4 1
Shutdown benefits 3 2 2 2 1 0
Disability benefits 1 0 1 0 0 0
Survivors benefits 56 67 65 71 65 65
Funeral expresses 5 6 6 7 6 6
Injury-disease compensation annuity 0 1 0 0 0 0

Medical care benefit : Medical costs for the disease at medical institutions until the treatment is com-
plete.

Shutdown benefit : In the event of employment being suspended due to treatment, 70 % of the average
wage will be provided as compensation to the victim and family.

Disability benefit : Compensation will be paid according to the degree of handicap, if the handicap
remains after the treatment.

Survivors benefit : When an employee has been killed by an industrial accident, compensation will be
paid to the surviving family.

Funeral expresses : When an employee has been killed by an industrial accident, compensation will be
paid to the somebody who conducts funeral.

Injury-disease compensation annuity : When an employee doesn t overcome the disease after 2 year,
pension will be paid to the victim and family despite of shutdown benefit.
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Table 7. Estimated mean expenditure per capita
(unit: million won)

Cohort () 1995 1996 1997
ohort (n (257)  (554)  (708)
Open case 3,364 5,179 10,494
+benefits will be added™ +7,364 +1,472  +3,552
Closed case 7,248 14,405 14,524
Death 9.164 19,408 25.110
Total expenditure 20,512 40,464 53,679
Mean expenditure 80 73 76

per capita

*: Open case doesn’ t finish the treatment so they
needs to evaluate the disibility after treatment.
Or open case can die by the disease during the
treatment. Then Disability benefit or survivors
benefit will be provided to the patient or surviv-
ing family.
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Table 8. Expected total expenditure in 1995-2005 cohorts

. . ) Other benefits Total
Cohort Size of Medical care benefits except medical care expenditure
cohort

A B (n* C D )" (D+(2)*
1995 265 19 5,035 56 14,840 19,875
1996 573 19 10,887 56 32,088 42,975
1997 727 19 13,813 56 40,172 53,985
1998 760 19 14,440 56 42,560 57,000
1999 907 19 17,233 56 50,792 68,025
2000 1,248 19 1.00 23,712 56 1.00 69,888 93,600
2001 1,336 19 1.07 27,288 56 1.08 80,652 107,940
2002 1,447 19 1.15 31,772 56 1.17 94,166 125,938
2003 1,557 19 1.24 36,751 56 1.26 109,228 145,979
2004 1,663 19 1.33 42,197 56 1.36 125,764 167,961
2005 1,769 19 1.43 48,253 56 1.47 144,215 192,468

- Medical care benefits per capita (million won).
 Increased rate of cost of medical insurance.

: Other benefits per capita (million won).

" Increased rate of wage.

g QW

* million won.

Table 9. Sensitivity analysis of total expenditure in 1998-2005 cohorts

Size of Mean expenditure Medical Range of expected
Cohort o . - Wage™ . .
cohort per capita insurance cost total expenditure
1995 265 75 19.9
1996 573 75 43.0
1997 727 75 54.0
1998 760 68-83 51.3-62.7
1999 907 68-83 61.2-74.8
2000 1,248 68-83 1.00 1.00 84.2-103.0
2001 1,211-1,460 68-83 1.07-1.08 1.07-1.08 87.4-130.7
2002 1,314-1,560 68-83 1.11-1.17 1.15-1.18 100.9-151.5
2003 1,415-1,698 68-83 1.23-1.27 1.23-1.28 116.8-178.9
2004 1,513-1,814 68-83 1.30-1.37 1.31-1.38 133.6-207.3
2005 1,610-1,931 68-83 1.39-1.49 1.40-1.51 152.1-239.5

sk

* million won, **! increased rate, ***: billion won

T AnEE AN NS FASeH Al W AEES st Aol B, I &
Zro]l Agel meb stE7ix|7F dEEgE dle&Ss WY Bte] 8.9duH|E, o] 1ol A E 9Y
o] &3ste] HiodW kel FH|ES dAle JRAE T Feto] ofE]g-BE AHA|R o] W og Hl&
HrRgct, o] W olgE AW o RE Al Hrle B oygol 9 r/‘HHongOH 1983). 8
2 Febg njgoz shatel 5= glo] = A A EFHTHE Jd(calendar year)S ©]&35ke] 1%
g oo Z2afe] Js Hrlele Aol olgs H ARNESE 1d) Bt Ao o5 A8EHE A
3 JH(Hartunian &, 1980). 2y 2 d A 2 10| &-S Fske o= Ao QI3
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