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A Study on the Incidence of Carbon Mono¢xide Poisoning

Soo Hun Cho, M.D., Young Soo Shin, M.D., Doek Hyoung Lee, .M.D.
Yong lk Kim, M.D. and Dork Ro Yun, M.D.

Department of Preventive Medicine, College of Medicine, Seoul National University

A decade ago a survey on the population-base incidence rate of anthracite coal gas(mainly
carbon monoxide) poisonig in Seoul area was investigated, resulting in the incidence rate
of 306/10, 000 risk population and 1 death/10, 000.

Another survey on the carbon monoxide poisoning was investigated during 1 year period
from Apr. 1983 to Mar, 1984. Total subjects of risk population were 67,740 households
covering 353,287 persons.

The major findings of this survey are as follows:

1. Household-base incidence rate was 8.4%; spell-base 10.4%.

2. The incidence rate was the highest in houses having each of slate roof, cement wall,
vinyl floor of bedroom and direct ‘ondol’ heating system.

3. Average 2,1 person was attacked from one incidence of the poisoning; severity-wise
person-base incidence rates per 10,000 were 352 in mild poisoning, 54 in severe poisoning and
1.4 in death - overall incidence rate 407. Several facts were identified which supported that
this figure was moderately underestimated. As the incidence of the poisoning is affected by
socioeconomic and environmental factors, it is natural that one expects the incidence will
decrease in proportion to genernal improvement of the above factors, Thus the results of
these twoz surveys seemed preposterous. But further study suggested that the incidence rate
(306/10,000) decade before had been significantly underestimated and corrected-rate should
have been 478/10,000 level.

4. Age and sex distribution by the degree of the poisoning was uniform with little
statistical difference; overall incidence rates by sex were 339/10,000 in male and 475/10, 000
in female with significant statistical difference(p<(, 01).

5. 5.3% of the patients were treated at hospital or local clinic; 3,0% of the pa.ients
were hospitalized. Admission rate in comatose patient(severe poisoning) was 14.2%.

In conclusion, carbon monoxide poisoning remains a major health problem by now.
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of living quarters

Non-dwelling Other than

Detached Town .
. Apartment purpose housing Unknown Total
dwelling house 4 iiding units
Study population 54, 485 3,053 7,327 4,014 3,313 199 72,391
(%) (75.5) (4.2) (10.2) (5.6) ( 4.6) (100. 0)
Seoul? 1, 468, 872 195, 793 89, 083 66, 9938 16, 157 1,836,903
(%) (80.0) 10.7) (4.8) (3.6) (0.9 (100. 0)




Table 3, Construction materials

Roof Roofing tile Slate Slab Tinplate Others Total
Study population 41,463 7,057 19,535 329 4,007 72,391
(%) (57.3) (9.7 (27.0) (0.5 (5.5) (100.0)
Seoul? 505, 265 47,765 409, 928 1, 268 3,907 968, 133
(%) (52.2) (4.9 (42.3) (0.1 (0.4) (100.0)
' Brick or Cement Ferro- Earth or
Outer Wall Wood stone bricks concrete others Total
Study population 1,970 25, 970 32,006 6, 484 6, 001 72,391
(%) (2.7 (35.9) (44. 2) (9.0 (8.3 (100.0)
Seoul? 89, 452 342,204 254, 092 244,153 38, 232 968, 133
(%) (9.2) (35.3) (26. 2) (25.2) (4.0 (100. 0)
Table 4. Heating facilities and fuel used for cooking
Heating facilities Coal-briquet Coal-briquet Non-briquet Total

hole system

boiler system

heating system

Study population(2;) 26, 133(36.1)

40, 734(56. 3)

55,524( 7.6) 72,391(100. 0)

SeoulV (%) 578, 919(59. 8) 209,852(21.7) 179, 362(18.5) 968, 133(100. 0)
Fuel for cooking Coal-briquet Qil Gas Others Total

Study population(2%)  40,477(55.9) 7,254(10.0)  20,831(28.8) 3,829( 5.3) 72,391(100.0)

Seoul? (%) 1,395,588(76.0) 112,168( 6.1)  321,908(17.5) 7,239( 0.4) 1,836,903(100.0)
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Table 5. Population structure of the “Risk population”

Number of
Age group Percent in Seoul pop.
Male Female Total (%)
0~4 2,040 1,758 3,798( 1.2) (9.8)
5~9 8,870 7, 867 16,737(5.2) an1)
10~14 48,094 44, 608 92, 702(28.8) (10.3)
15~19 25,187 27,719 52, 906 (16.4) (11.4)
20~24 9,748 12, 770 22,518( 7.0) (12.6)
25~29 4,901 3, 459 8,360( 2.6) (10.0)
30~34 2,110 3,479 5,589( 1.7) (8.2
35~39 4,766 19,458 24,224( 7.5) (7.0
40~44 20, 692 22, 458 43,150(13.4) (6.0
45~49 18,219 10, 205 28,424 8.8) (4.4
50~54 6,853 2,875 9,733( 3.0) (3.0
55~59 1,956 1,075 3,026( 0.9 (2.3)
60 ~64 926 1,730 2,656( 0.8) (1.8
65~69 723 2,217 2,940( 0.9) (1.2
70~ 1,301 4,066 5,457( 1.7) (1.3)
Unknown 14,088 13,776 27,864 — -
Total(%) 170,569(48.7) 179,515(51.3) 350,084(100. 0) ~(100.0)
* 3 203 sex unknown: excluded.
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Table 7, Incidence of CO poisoning by month

Month 1 2 3 4 5 6 7 8 9 10 11 12 Unknown Total

Number 1,064 1,030 1,006 341 180 117 107 110 221 492 802 1,264 332 7,066
(%) (15.1) (4.6) (14.2) 4.8 (2.6) (1.7 (L5 (1.6 G. 1) (7.0)(1l4) (17.9) (4.7 (100.0)




‘Table 8, Incidence rate by type of living quarters

Non-dwelling Other than

Detached Town
. Apartment purpose housing Total
dwelling house building units
Incidence(A) 4,312 94 452 446 357 5, 661
Base pop.(B) 51,230 2,454 6,930 3,900 3,255 67, 740
Incidence rate(A/B) 8.4% 3.9% 6.5% 11.4% 11.0% 8.4%
Table 9, Incidence rate by type of occupancy
Owned Tenant Monthly rent Others Total
Incidence(A) 2,711 2,149 6 55 5, 661
Base pop.(B) 39, 586 21,458 5, 939 757 67,740
Incidence rate(A/B) 6.8% 10.0% 12.6% 7.3% 8.4%
Table 10. Incidence rate by construction materials
Roof Roofing tile Slate Slab Tinplate Others Total
Incidence rate 8.9% 9.6% 6.5% 8.6% 8.9% 8.4%
Outer Wall Wood ?gﬁg or Eg?g‘t Ferroconcrete (];th]x;;rhs or Total
Incidence rate 5.8% 7.0% 9.6% 5.8% 10.4% 8.4%
Floor of bedrom Oiled paper Vinyl floor Others Total
Incidence rate 7.9% 9.2% 9.0% 8.4%

Table 11. Incidence rate by degree of CO poisoning

Degree No. (%) Rate* Adjusted rate*
Mild 12,970(86.5) 367 352
Severe 1,976(13.2) 56 54
Dead 50( 0.3) 1.4 1.4
Total 14,996 (100, 0) 424 407

* /10,000 persons at risk.
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Table 12. Degree of poisoning by age group by sex

Male Female
A %

ge group(%) Mild Severe Dead Mild %evere . Dead
0~9(%) 326(89.1) 39(10.6) 100.3) 295(91.3) 27( 8.4) 1(0.3)
10~19(%) 3,633(87. 1) 531(12.7) 7(0.2) 3,531(86.0) 565(13. 8) 9(0.2)
20~29(%) 348(83.6) 61(14.7) 700.7) 657(82.0) 141(17.6) 3(0°4)
30~39(%) 138(84.2) 24(14.6) 2(1.2) 1,156(88.4) 151(11.5) 1(0. 1)
40~49(%) 729(90. 8) 68( 8.5) 600.7) 1,399(86. 1) 225(13.8) 2(0.1)
50~59(%) 152(67.5) 23(29.9) 2(2.6) 174(88.8) 22(11.2) 0—
60~69(%) 32(78.0) 707. D 2(4.9) 115(82.7) 22(15.8) 2(1.5)
70~ (%) 18(62.1) 11(37.9) 0 —=) 124(83.8) 22(14.9) 0(1.3)
Unknown (%) 57(90.5) 5( 7.9 1¢1.6) 49(80. 3) 12(19.7) 0— -
Total(%) 5,433(87.2) 769(21.3) 28(0.5) 7,500(86.1)  1,187(13.6) 20(0.2)

-Table 13. Age group and sex-specific incidence
rate of carbon monoxide poisoning(per
10, 000 persons)

Age group Male Female Total
0~4 299 250 276
5~9 344 355 349

10~14 594 540 568
15~19 526 613 572
20~24 325 489 418
25~29 233 517 350
30~34 336 515 447
35~39 155 580 504
40~44 216 511 369
45~49 196 469 294
50~54 179 536 285
55~59 276 391 317
60~64 302 341 328
65~69 180 361 316
70~ 208 364 324
Total 367 485 424

T 485E HER AolE b (p<0.01).
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Table 14, Degree of the poisoning by compartment of house

Compartment Mild (%) Severe(%) Dead (%) Row total Percent of Total
Room 11,394(86.6) 1,729(13. 1) 34(0.3) 13,157 (92.4)
Kitchen 745(85. 1) 121(13.8) 101.1) 876 (6.2)
Bathroom 32(80.0) 8(20.0) 0( —) 40 (0.3)
Others 144(88.9 15( 9.3) 3(1.8) 162 (1Y)
Unknown 761
Total(%) 12,315(86.5) 1,873(13.2) 47(0.3) 14, 996 (100.0)

Table 15. Treatment measure by degree of the poisoning
Degree No treatment Drug store Clinic & hospital Total
Mild (%) 7,426(57.7) 5,061(39.4) 376( 2.9) 12, 863(100. 0)
Severe(%) 926(47.1) 654(33.3) 386(19.6) 1,966(100. 0)
Dead (%) 17(37.0) 5(10.9) 24(52.2) 46(100.0)
Total(%) 8,369(56.3) 5, 720(38. 5) 786( 5.3) 14, 875(100. 0)

* 121 unknown cases excluded.

Table 16, Sequelae of the poisoning by admission by degree

Not admitted Admitted
Degree
No sequela Sequelae Death No sequela Sequelae Death
Mild (%) 12,391(97. 1) 364(2.9) 1(—) 97(82.9)  20(17.1) 0¢ —)
Severe(%) 1,557(91.4)  145(8.5) 10. 1D 171(77. 0 4018. 1) 10(4.5)
Dead (%) — — 17 — — 21
Total(%) 13, 948(96. 4) 509(3. 5) 19(0. 1) 268(74.7) 60(16.7) 31(8.1)
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