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Quantifying the Burden of Cardiovascular Disease Attributable to Total Suspended Particulate and
Sulfur Dioxide Using Years Lived with Disability
Seok Jun Yoon, Beom-Man Ha", Jong-Won Kang?, Ho-Jang Kwon”
Department of Preventive Medicine, College of Medicine, Korea University;
Department of Health Affaires and Management, The Armed Ferces Medical Command”;
Department of Preventive Medicine, College of Medicine, Chungbuk National University?”;
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Objective : To estimate the burden of cardiovascular disease  disability.
attributable to the total suspended particulates (TSP) and sulfur Results : The YLD of the CHF due to the TSP and SO: was
dioxide (SO:) in Korea using the YLD (years lived with disability)  atftributed to the TSP (94.4 person-year) and SO- levels {35.0
measurement. person-year). The YLD of the MI due to the TSP and SO: was
Methods : Congestive heart failure(CHF) and myocardial  attributed to the TSP (148.4 person-year) and SO: levels(27.6
infarction (M) were chosen as the main cardiovascular diseases  person-year).
whose causes are attributable to the TSP and SO: levels. In order Conclusion : The YLD method employed in this study was
to calculate the YLD (years lived with a disability), the following  appropriate for quantifying the burden of cardiovascular disease.
parameters in the formula were estimated. : the incidence rate, the ~ Therefore, it would provide a rational basis for planning a national
case fatality rate, The expected duration of a disability and the  health policy regarding the disease burden of the risk factors in
average age of onset were estimated. The expected duration of a ~ Korea.
disability and the average age of onset were calculated using the
DISMOD method, as developed by the GBD researchers. The '
burden of cardiovascular disease due to TSP and SO-. was Korean J Prev Med 2002;35(2):92-98
estimated using the number of years that the patient lived with a W Cardiovascular disease, Air poliution
N J
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adjusted life years; ¢]3} DALY)E 7|
T A A EE54(Global Burden
of Disease; ©]3} GBD)ZENME o9}
22 =28Q0 me Angs A
sa) 9 dae AAnE HEs
B 913 [24,26], o) F A7 o1¥ 2tol
A 7 37ke] 240 B AFE 298
33iv [27). Ao gty AZd A3
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e A%EA Bl 71EAE 5
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87} 7Y wEolH, A4 o
g3t RAYEFAY
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olgfgt uj sellA & AT Feljl
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S YLDE Z4317] 943 & d+
AA g 2] 3PAZ FEHY A
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A4 ¢ YLDE Murray 9t Lopez [24]7}
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Table 1. Relative risk of air pollutants and diseases

Air pollutant Disease Relative risk  Exposure difference  Reference
SO: Congestive heart faliure ~ 1.12 50 ppb Robert et al., 1995
Acute myocardial infarct 10326 19 ppb Poloniecki et al., 1997
TSP Congestive heart faliure ~ 1.07 100 ug/m? ROSSI et al., 1999
Acute myocardial infarct ~ 1.10 100 yg/m? ROSSI et al., 1999

Table 2. Number of exposed population and relative risks of cardiovascular
diseases according to leve! of total suspended particle(TSP)(1995)

TSP level Number of exposed population Relative risk
(ppb) (%) CHF* AMI**
<30 12,519,304 (28.1) 1.0000 1.0000
30-59.9 5,209,052 (11.7) 1.0041-1.0208  1.0059 - 1.0298
60-89.9 20,243,608 (45.3) 1.0217-1.0417  1.0310- 1.0595
90 < 6,636,762 (14.9) 1.0420-1.0563  1.0601 - 1.0804
Total 44,608,726 (100.0) - -

* Congestive Heart Failure, ** Acute Myocardial Infarct
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Table 3. Number of exposed population and relative risks of cardiovascular
diseases according to level of sulfur dioxide(SO:)(1995)

SO: level Number of exposed population Relative risk
(ppb) (%) CHF* AMI**
<175 24,158,029 (54.2) 1.0000 1.0000
17.5-34.9 18,754,831 (42.0) 1.0001 - 1.0351 1.0001 - 1.0251
35.0-524 755,550 (1.7) 1.0484 1.0346
525 < 940,316 (2.1) 1.0886 1.0634
Total 44,608,726 (100.0) - -

* Congestive Heart Failnre, ** Acute Myocardial Infarct
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Table 4. Incidence rate estimation of cardiovascular disease (1995)

Age group CHF* AMI**
(unit; year) Incident case Incidentrate(X 105)  Incident case Incident rate( X 10°)
<29 162 1.37 101 0.85
30-44 197 3.35 625 10.63
Male 45-59 700 21.08 1,898 57.16
60 - 69 912 77.93 1451 123.98
70 < 1,584 29142 o041 173.12
Total 3,555 15.61 5,016 2202
<29 157 143 43 0.39
30-44 225 397 110 1.94
Female 45-59 811 24.67 570 17.34
60 - 69 1562 105.25 913 61.52
70 < 3345 327.16 1074 105.04
Total 6100 27.15 2710 12.06

* Congestive Heart Failure, ** Acute Myocardial Infarct

Table 5. Attributable rate estimation of cardiovascular disease (unit: %)

TSP SO:
CHF* 224 0.83
AMI** 3.17 0.59

* Congestive Heart Failure, ** Acute Myocardial Infarct

Table 6. YLD attributable to TSP & SO: on Congestive Heart Failure (unit:

person-years)

TSP SO:
Age groups

Male Female Sum Male Female Sum

<29 2.80 547 8.26 1.04 2.03 3.06
30-44 1.81 712 8.93 0.67 2.64 331
45-59 841 20.02 28.42 312 742 10.53
60 - 69 8.50 18.88 27.38 3.15 7.00 10.15
70 < 6.69 14.74 21.43 2.48 5.46 7.94
Total 2821 66.22 94.44 1045 24.54 34.99

Table 7. YLD attributable to TSP & SO: on Acute Myocardial Infarction (unit:

person-years)

Age groups TSP SO:
(unit: year) Male Female Sum Male Female Sum
<29 3.56 1.35 491 0.66 025 091
30-44 19.35 322 22.57 3.60 0.60 420
45-59 5111 17.06 68.17 9.51 3.18 12.69
60 - 69 23.25 15.88 39.13 433 2.96 7.28
70 < 6.50 7.08 13.58 121 132 2.53
Total 103.77 44.60 148.37 19.31 8.30 27.61
9L YLD /202 176000del2tt  £e] AdHel ofelgo] slon)
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