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ABSTRACT

Objective: South Korea still lacks systematic national poisoning data collection or a poison control center (PC).
The objectives of this study are to provide estimates of poisoning incidents in South Korea and to stress the
necessity of a national poisoning surveillance framework managed by a national PC.

Method: The number of poisoning incidents was estimated based on the 2018 annual report of the American
Association of Poison Control Centers’ National Poison Data System (NPDS). Our estimation of poisoning data
was classified according to age group, reason for poison exposure, and case management site.

Results: Total poisoning cases estimated numbered 326,636, which is tantamount to 631 cases per 100 thousand.
Poisoning cases among those younger than five years old accounted for 71.7% in the United States. Fatal
poisoning cases were estimated to be 210.63 (95% CI: 199.70-222.15). Non-intentional poisoning cases (250,378
cases, 95% CI: 249,992-250,764, 76.7%) were estimated to be far higher than intentional cases (62,399 cases,
95% CI: 62,207-62,593, 19.1%).

Conclusion: Our results can be used to suggest the necessity of producing national poisoning data and
establishing a PC despite the uncertainty of estimation.
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TCorresponding author: Department of Environmental Health, Korea National Open University, 86 Daehak-ro, Jongno-
gu, Seoul 03087, Republic of Korea, Tel: +82-2-3668-4707, Fax: +82-2-741-4701, E-mail: pdw545@gmail.com
Received: 11 September 2020, Revised: 20 October 2020, Accepted: 20 October 2020

565


http://orcid.org/0000-0003-2163-5892
http://orcid.org/0000-0002-8844-492X
http://orcid.org/0000-0002-2808-0423
http://orcid.org/0000-0001-8362-3163
http://orcid.org/0000-0001-9123-7596
http://orcid.org/0000-0002-4829-5587
http://orcid.org/0000-0001-8096-7542
http://orcid.org/0000-0001-8787-7216
http://orcid.org/0000-0001-7014-9466
http://orcid.org/0000-0003-3847-7392

566 Si4% - OlojM - 2% - Hole - AXY

ERE

o
M
b

- AF SR - HEH - 9SS

[und

M
ol

it
i3
ol
it

(poisoning)& S}eHEH, 54, oF, FF
w5 5 =Ho| QAR FFHY =27, 7|,
o] 7F3 T W7 H EAE d2S A
& AN, ARE, 2HlskE
A9 ew oy,
d MFAR el FE gAoR DA,

BE AR S5 =52 Aol Utk o] Al
Al B77]5(World Health Organization, WHO)= =t
7b e A EAlste $5 AFS T, ¥t
2 Haslshs 5o A=A 2AE FHohke “TE
ZHA] (toxicovigilance)'S 72313 o} 53], WHO
olgd =4 F& e A HARA FRIES]

=
—
24 A7 =52 A F= ARIE sk A
=
KR

1>
A

T o o
offt
rlo
o

it o
o
18 g
2,
> i}

ofy
T
oz rlo
i

il
I
yo
rr

o=

R
lo
ki
2
i

N,

>,

o

3= Z% AlE]|(poison control center, PC)2] A H
S Askar Atk 201992 7122 WHO 3¢
= F A% T5 AEE sk glem P AR
FE7N¥¢7]+(Organization for Economic Coopera-
tion and Development, OECD) 3|9+ FollX= ¢
s Al 3e7l=ollM e AlElE 295k
A}, FH A3 (European Union, EUYA = 3=t
o] & AlEE AgstAy 2 928 '3 + 3
= R 7S AFEE AHsl] 5 =&
AHE =7F AR FHHEehaL ek
FEvetellA s tEA B2 F5 A
71571 AstAlel ok 1A% .
2 ARE st =EHo] B2 o5l 5
715 TACE F5 Al s 19943 7E
AREE A TR TRET) ARl AIESE QlE |
& T ABA 7Pl 201147 vl e
3] AR, s E el 4H|AF FE
ZAlslaL B 5 A= H7F 2F o] flith 2017
¥ WHO= =9 FFrd 7] thg 9= %7t
oM F= AH AES AU, 2 obF 7}
2 54 58 FRFHeE 7
Alg B, FEAR QS Flsks F7F Ao F
ol

AT},

of
]
S
=
N
z
N
i
=l
ool 24 (lr

FEvehs =2 $5% Wde At 284S =
2 24 F= ek 7t e BAAE fAE=
g8 dlotEA] Al Stk AN BAEE SR
A & F5& AAlske F7F e AR 7]

J Environ Health Sci 2020; 46(5): 565-575

b EASRE, 2 We7E REEolthy BAY e

deftl $5 7449 FR0 @ o8 A% 7R
g ek AR o] BAARANE F5e) BF,
F5e| ATeY 54, 59 % A8 5 9

1) ol Aahs

e oox
o &
oy ™
5
o
ox o
> (o
ol FE
©
ofy
f
f
X
)
hass

2orlo w2

2

z

o E 5

olf mEe FEolrh. BA FEO 1EE AA
oz Aeps Rk Zle BE BA F5E Y
317) S8k A= ulAE o] gick. oo B A
drE ml=re 2018 BH 5 =F A 24
2 SPUE F5 =F 259 Al FATeEN

B2 25 A9 Baxs Absaat sl

= A&
Tt ded, 53] 1983dREE T Ad
(Clinical Toxicology)Z oJu]
g B4 WEs =7 3 AlA, 8k
ALh0 7 HA AAE= 201898 71EoE N
Hol JloH, £ F5 F 5t
A F5 AT S5 45, X5 5o BERE A
Ttk o] zgolA ZF AU T&
Fob sl A" Qe B gl HE
g3t fElvete] F5 Akl 9k A7 confi-
dence interval, CIy2 F43I3th. £ AolA 4
g T8 e 77 QI 9 FRBGIR H), o
B, F5 A F54 ABF F5 =& 50
th 714 A F5S ARl o2 Aot
FA9] 95% AF] 7S Wilsone] 19271l 74
kel A4 1A f1E Wilson Score Interval Method
E ARESITE Al 7F A2 XA S5 =&
Al AEEE S8l &7 X ARIZA At
At At SAIA A4S #181 Microsoft Excel
version 2007 (Microsoft Corporation, REDMOND,
USA)S ARESIATED S-Eue} I-3A1= B4

tlo b

ok e

http://www.kseh.org/



=83 ME AR 2lgt = S5 (poisoning = £ 567

AR FUSE A7EE AR T 20189 78 19
71% F AT 51,801,449 AFE AT5A

A5E gty A8 ke v 5 B
T FLA BRI 5A olske 14 1A
o2, 6AFE 19497E 6~124], 13~194|2 -5
SIS, 204 o= 104 7HA o= FHE3l3iTH Table
S1).

m. g

1. 93 55 £ Al £3

AFE FTE =F ARIE F 3266367102 4
= ATHTable 1). F]ZIAE 54 H]9k 2= /\}—5"7}
Zol AA| AlEl] oF T1.7%E F5 Al i
S XA vl E 14129541170l A 7}7;}
=Z A7 BT SElvehs 241(29,82441, 95%
CI: 29,718-29,930)01 4] 714 B 2= Alg|7} 24

Table 1. The Number of exposures by age group
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AFE WA TH i% AHIE 210.637(95%
CL: 199.70-222.15)°.2 FH =S tHTable 2). XA
5 =F ARG 2] o 204 ool gl
AA SR VR 2oke] AHA FE =
= AlElE 9.774(95% CI: 7.91-12.08)2.8 F4 5
ATk 204 o] A2l FollM= sothellA w268
7(19.8%), 212t 52.577(95% CI: 46.64-59.25)
o2 AYH FH =F AHIZE P B2 ZoE F
AU AFE AV B AW F5 A5 50

¢

Ao ) S o Uoh) ety %0
<1 103,979 2,525 8,307 8,257 8,357
1 295,411 7,189 27,556 27,461 27,652
2 284,308 6,936 29,824 29,718 29,930
Children 3 135,029 3,304 14,706 14,629 14,783
(<20) 4 66,653 1,637 7,186 7,133 7,241
5 39,967 986 4,614 4,569 4,659
6-12 131,587 454 14,853 14,773 14,933
13-19 172,412 579 22,078 21,974 22,182
Subtotal 1,235,741 1,483 142,098 141,850 142,347
20-29 190,567 411 28,043 27,918 28,169
30-39 156,932 354 25,871 25,743 25,999
40-49 117,884 286 24,683 24,543 24,824
Adults 50-59 113,686 261 22,300 22,171 22,430
(220) 60-69 88,375 231 13,384 13,296 13,473
70-79 56,183 243 8,355 8,286 8,424
80-89 28,922 284 4,173 4,125 4221
90+ 7,132 266 584 571 598
Subtotal 849,884 340 143,710 143,405 144,015
Overall Total 2,099,751 631 326,636 326,196 327,077

*Number of Exposures excludes UNKNOWN ages from the individual age categories, but includes them in the Subtotals and
Overall Total, "Estimated by using American Association of Poison Control Center (AAPCC) Total (333,001,010) as of 1 July
2018 and total Korean resident registration (51,801,449) on 1 July 2018, from the Ministry of the Interior and Safety.
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Table 2. Distribution of age for fatalities

Numbers of fatal Fatal exposures/100k  Estimated numbers of

Age Group (y) e)(ﬁ:z/rfesm(;ljes)ﬁ) population (USA)  fatal exposures (Korea)® 95% Cl
<1 32/ 0.07 0.24 0.08 0.70
1 5 (1/4) 0.12 0.47 0.20 1.09
2 3 (3/0) 0.07 0.31 0.11 0.93
. 3 1 (1/0) 0.02 0.11 0.02 0.62
C?;?g)e“ 4 2 (2/0) 0.05 022 0.06 0.79
5 0 (0/0) 0 0 0 0
6-12 6 (4/2) 0.02 0.68 0.31 1.48
13-19 65 (24/41) 0.22 8.32 6.53 10.61
Subtotal 85 (37/48) 0.10 9.77 7.91 12.08
20-29 192 (121/71) 0.41 28.25 24.53 32.54
30-39 234 (143/91) 0.53 38.58 33.94 43.85
40-49 186 (95/91) 0.45 38.95 33.74 44.96
50-59 268 (129/139) 0.61 52.57 46.64 59.25
?;1;1(1;)5 60-69 198 (93/105) 0.52 29.99 26.09 34.46
70-79 106 (41/65) 0.46 15.76 13.03 19.06
80-89 63 (25/38) 0.62 9.09 7.11 11.63
90+ 15 (6/9) 0.56 1.23 0.74 2.03
Subtotal 1,262 (653/609) 0.51 213.40 201.94 225.50
Overall Total 1,354 0.41 210.63 199.70 222.15

*Number of Exposures excludes UNKNOWN ages from the individual age categories, but includes them in the Subtotals and
Overall Total, "Estimated by using American Association of Poison Control Center (AAPCC) Total (333,001,010) as of 1 July
2018 and total Korean resident registration (51,801,449) on 1 July 2018, from the Ministry of the Interior and Safety.
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Table 3. Reason for human exposure cases
Cause Numbers of exposures Exposgres/ 100k E:z;?jisn?g:reer;)f f 95% CI
(USA) population (USA) (sub-proportion, %)
Unintentional
General 1,043,516 313 162,329 (49.7) 162,018 162,640
Therapeutic error 273,581 82 42,558 (13.0) 42,399 42,718
Misuse 146,275 44 22,754 (7.0) 22,638 22,871
Environmental 51,620 16 8,030 (2.5) 7,961 8,100
Bite/sting 38,783 12 6,033 (1.8) 5,973 6,093
Occupational 31,316 4,871 (1.5) 4,818 4,926
Food poisoning 19,161 2,981 (0.9) 2,939 3,023
Unknown 5,278 821 (0.3) 799 843
Subtotal 1,609,530 483 250,378 (76.7) 249,992 250,764
Intentional
Suspected suicide 278,345 84 43,299 (13.3) 43,139 43,460
Misuse 57,519 17 8,948 (2.7) 8,875 9,021
Abuse 46,754 14 7,273 (2.2) 7,207 7,339
Unknown 18,510 6 2,879 (0.9) 2,838 2,921
Subtotal 401,128 120 62,399 (19.1) 62,207 62,593
Adverse Reaction
Drug 35,070 11 5,455 (1.7) 5,399 5,513
Other 11,882 4 1,848 (0.6) 1,815 1,882
Food 5,814 2 904 (0.3) 881 928
Subtotal 52,766 16 8,208 (2.5) 8,139 8,279
Other
Contamination/tampering 8,363 3 1,301 (0.4) 1,273 1,329
Malicious 7,532 2 1,172 (0.4) 1,146 1,198
Withdrawal 1,782 1 277 (0.1) 265 290
Subtotal 17,677 5 2,750 (0.8) 2,710 2,791
Unknown 18,650 6 2,901 (0.9) 2,860 2,943
Overall total 2,099,751 631 326,636 (100) 326,196 327,077

*Estimated by using American Association of Poison Control Center (AAPCC) Total (333,001,010) as of 1 July 2018 and total

Korean resident registration (51,801,449) on 1 July 2018,
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Table 4. Distribution of reason for exposure for fatalities

Numbers of exposures Exposures/. Estimated numbers of
Reason (USA) 100k population exposures (Korea)* 95% CI
(USA) (sub-proportion, %)
Unintentional
General 29 0.01 4.51 (2.1) 3.14 6.48
Therapeutic error 38 0.01 591 (2.8) 431 8.11
Misuse 12 <0.01 1.87 (0.9) 1.07 3.26
Environmental 35 0.01 5.44 (2.6) 3.92 7.57
Bite/sting 3 <0.01 0.47 (0.2) 0.16 1.37
Occupational 1 <0.01 0.16 (0.1) 0.03 0.88
Unknown 13 <0.01 2.02 (1.0) 1.18 3.46
Subtotal 131 0.04 20.38 (9.7) 17.17 24.18
Intentional
Suspected suicide 705 0.21 109.67 (52.1) 101.87 118.07
Misuse 49 0.01 7.62 (3.6) 5.77 10.08
Abuse 217 0.07 33.76 (16.0) 29.55 38.56
Unknown 85 0.03 13.22 (6.3) 10.69 16.35
Subtotal 1,056 0.32 164.27 (78.0) 154.66 174.48
Adverse Reaction
Drug 32 0.01 498 (2.4) 3.53 7.03
Other 1 <0.01 0.16 (0.1) 0.03 0.88
Subtotal 33 0.01 5.13 2.4) 3.66 7.21
Other
Contamination/tampering 2 <0.01 0.31 (0.1) 0.09 1.13
Malicious <0.01 1.25 (0.6) 0.63 2.46
Subtotal 10 <0.01 1.56 (0.7) 0.84 2.86
Unknown 124 0.04 19.29 9.2) 16.18 23.00
Overall total 1,354 0.41 210.63 (100) 199.70 222.15

*Estimated by using American Association of Poison Control Center (AAPCC) Total (333,001,010) as of 1 July 2018 and total
Korean resident registration (51,801,449) on 1 July 2018, from Ministry of the Interior and Safety.
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Supplemeantary Information

Table S1. The number of population classified by age group

Population (Korea) Population (USA)
Children (<20)
<1 329,008 4,118,388
1 383,327 4,109,372
2 429,959 4,098,763
3 445,043 4,086,292
4 438931 4,070,976
5 467,878 4,052,875
Child 6-12 3,274,272 29,007,680
Teen 13-19 3,810,310 29,756,012
Subtotal 9,578,728 83,300,358
Adults (>20)
20-29 6,825,876 46,384,620
30-39 7,313,475 44.363,498
40-49 8,616,238 41,149,992
50-59 8,550,363 43,589,684
60-69 5,785,937 38,203,969
70-79 3,439,837 23,131,098
80-89 1,471,800 10,200,727
90+ 219,195 2,677,064
Subtotal 42,222,721 249,700,652
Overall Total 51,801,449 333,001,010
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