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Purpose: Some advanced countries have reported annual statistics for poisoning based on data from poison con-
trol centers. This study was conducted to propose a baseline format and statistics of poisoning in Korea from a
national representative database.

Methods: This study was a retrospective analysis of poisoning patients based on data from an emergency depart-
ment (ED) based injury in-depth surveillance project by the Korea Centers for Disease Control and Prevention in 2016.
Bite or sting injuries were not included. Variables related to poisoning were summarized using a similar format as
the National Poison Data System in the United States.

Results: A total of 7,820 poisoning patients presented to 23 EDs. Adults >20 years accounted for 84% of the popu-
lation, while the proportion of intentional poisoning was 59.4%. The most common poisoning substances were ther-
apeutic drugs (45%), gas (21%), pesticides (15%), and artificial toxic substances (13%). Overall, 34.5% of patients
were admitted for further treatment. The mortality was 3.2% (248 cases), and the most common causative sub-
stances were carbon monoxide, glyphosate, and paraquat, in order.

Conclusion: This study showed the recent status of poisoning in Korea. However, a comprehensive poisoning reg-
istry based on poison control centers may be required to provide more accurate national statistics in the future.
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Table 1. Age and gender distribution of poisoning patients
Male Female Total
Age (yr) % of age % of age % of total
N N N
group total group total exposures
Children (<20)
<1 69 50.00 69 50.00 138 11.17
1 157 50.65 153 49.35 310 25.10
2 92 58.60 65 41.40 157 1271
3 25 52.08 23 47.92 48 3.89
4 20 55.56 16 44.44 36 291
5 15 68.18 7 31.82 22 1.78
Child 6-12 62 59.62 42 40.38 104 8.42
Teen 13-19 123 29.29 297 70.71 420 34.01
Subtotal 563 45,59 672 54.41 1,235 100.00
Adults (>20)
20-29 397 42.28 542 57.72 939 14.26
30-39 524 45.92 617 54.08 1,141 17.33
40-49 572 42.25 782 57.75 1,354 20.56
50-59 617 49.60 627 50.40 1,244 18.89
60-69 405 52.46 367 47.54 772 11.72
70-79 397 54.01 338 45.99 735 11.16
80-89 174 49.15 180 50.85 34 5.38
>90 12 26.09 34 73.91 46 0.70
Subtotal 3,098 47.05 3,487 52.95 6,585 100.00
Total 3,661 46.82 4,159 53.18 7,820 100.00
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Table 2. Distribution of intentionality of poisoning according to age group

Intentionality <5yrs 6-12 13-19 >20 Totd %

Unintentional 701 101 116 2,027 2,945 37.66
Intentional 2 3 285 4,352 4,642 59.36
Violence 0 0 3 14 17 0.21
Others 8 0 12 109 129 1.64
Unknown 0 0 4 83 87 111
Tota 711 104 420 6,585 7,820 100.00

Table 3. Reasons of poisoning*

Table 4. Source of toxic substance*

Reason No % Source No %

Intentional 1,409 61.10 Pharmaceuticals 1,139 50.26
Suspected suicide 1,299 56.33 Own 898 39.63
Abuse 67 291 Family 128 5.65
Others 23 1.00 Surrounding people 17 0.75
Unknown 12 0.52 Drugstore (prescription) 14 0.62
Violence 6 0.26 Drugstore (over the counter) 65 2.87
Misuse 2 0.09 Others 3 0.13

Unintentional 846 36.69 Unknown 14 0.62
Genera 604 26.19 Non-pharmaceuticals 1,026 45.28
Misuse 103 4.47 Home 560 24.71
Therapeutic error 51 221 Workplace 103 455
Occupational 33 1.43 Neighbor 86 3.80
Others 28 121 Self purchase 277 12.22
Environmental 25 1.08 Others 86 3.80
Unknown 2 0.09 Unknown 15 0.66

Adverse reaction 33 0.42 Totd 2,266 100.00
Food 28 121 N ) L o .
Drug 5 022 IanIzz\tafrom 6 hospitals participating in-depth poisoning surveil-

Others 1 0.04

Unknown 17 0.74

Totd 2,306 100.00 2 i

* Datafrom 6 hospitals participating in-depth poisoning surveillance
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Table 5. Occurrence site of poisoning

Location No %

Home 6,305 80.63
Commercia facility 478 6.11
Road 289 3.70
Factory, industrial facility 169 2.16
Outdoors area 150 1.92
Healthcare facility 87 111
Residential facility 76 0.97
School, educational facility 75 0.96
Farm, primary industry facility 63 0.81
Recreational, cultural facility 61 0.78
Sports facility 5 0.06
Others 4 0.05
Unknown 58 0.74
Total 7,820 100.00

Table 6. Frequency of toxic substances induced poisoning

169 Sed &8 dSEA U2 E 0|88 S5 &l 24

HelA 78 Z4-97F 713 wgtth(Table 4). whehA

785
Z=o] BAE FA T Fo] 80%2 71 Bgkth(Table 5).

=9 dAEHL uAY} 3,6967, AA7} 2,1707,
7127} 1,68971 718} 25971, w] o] 6zlolglct HFH=E
L g oFEo] 45%F 7 B9k, 7k 21%, B2oF 15%,
AF FAEAD 13%9] woldrt. B2 Y=+ Table 6
I 2ot Al A daksigba, 71eF JAA, zolpi-
dem®] o] AL, 5A] o]ate] Aote] B4 71E} AT A
B4, gakstera, 7)e X 5 oFE 9] o] Ylth(Table 7).

Toxic substances* No % Toxic substances* No %
C1 Pharmaceuticals C2 Pesticides
C1.1 Analgesics - Antiinflammatory drugs C2.1 Herbicides
C1.1.1 Acetaminophen 260 3.3% C2.1.1 Paraguat 56 0.7%
Cl1.1.2 Opioid analgesics 21 03% C2.1.2 Glyphosate 249  3.2%
C1.1.3 Other andlgesics 117 15% C2.1.3 Other herbicides 271 35%
C1.2 Sedatives - antipsychotic drugs C2.2 Insecticides
Cl.21 Benzodiazepines 412 53% C2.2.1 Organophosphates 81 1.0%
C1.2.2 Doxylamine 39 05% C2.2.2 Pyrethroids 53 0.7%
C1.2.3 Zolpidem 590 7.5% C2.2.3 Carbamates 20 03%
Cl1.24 Antipsychotics 61 0.8% C2.24 Other insecticides 328 4.2%
Cl1.25 Other sedatives - antipsychotics 884 11.3% C2.3 Rodenticides 33 04%
C1.3 Antidepressants C2.4 Other pesticides 75 1.0%
C1.3.1 TCA antidepressants 41  05% C2.5 Unknown pesticides 42 05%
C1.3.2 Other antidepressants 190 24% C3Gas
C1.4 Cardiovascular drugs 113 14% C3.1 Carbon monoxide 1,438 18.4%
C1.5 Ora hypoglycemics 21 03% C3.2 Other gas 150 1.9%
C1.6 Anticonvulsants 53 0.7% C3.3 Unknown gas 36 05%
CL1.7 Cold and cough preparation 71 0.9% CA4 Artificial toxic substances
C1.8 Antimicrobials 40 05% C4.1 Caustics
C1.9 Stimulants - abuse drugs 11 0.1% C4.1.1 Glacid acetic acid 31  04%
C1.10 Diuretics 1 0.0% C4.1.2 Other acidic substances 58 0.7%
C1.11 Anticoagulants 5 01% C4.1.3 Sodium hypochlorite 208 2.7%
C1.12 Gastrointestinal preparation 39 05% C4.1.4 Other akaline substances 9%  12%
C1.13 Diagnostic drugs 10 01% C4.1.5 Hydrofluoride 2  0.0%
C1.14 Chemotherapeutics 1 00% C4.1.6 Other caustics 36 05%
C1.16 Muscle relaxants 8 01% C4.2 Toxic alcohols 136 1.7%
C1.17 Opioid antagonist 4 01% C4.3 Heavy metals 5 01%
C1.18 Eye - ENT drugs 5 01% C4.4 Hydrocarbons 9 01%
C1.19 Topical preparation 17 0.2% C4.5 Other artificial toxic substances 428 55%
C1.20 Vitamin - dietary supplements 24 0.3% C4.6 Unknown artificial toxic substances 7 01%
C1.21 Electrolytes and minerals 7 01% C5 Natural toxic substances 287 3.7%
C1.23 Hormones - contraceptives 51 0.7% C98 Other toxic substances 109 1.4%
C1.24 Bronchodilators 11  01% C99 Unknown toxic substances 45  0.6%
C1.25 Antihistamines 69 0.9% Tota 7,820 100.0%
C1.98 Other pharmaceuticals 322 41%
C1.99 Unknown pharmaceuticals 34 04%

* Categories and codes were based on the Korean Center for Disease Control and Prevention classification.
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Table 7. Substance categories most frequently involved in adult (>20 years) and pediatric (<5 years) poisoning and fatality cases (top 10)

Adult (N=6,585)

Pediatric (N=711)

Fatality (N=248)

Substance No % Substance No % Substance No %
. Other artificial .
1  Carbon monoxide 1,275 19.36 . 155 21.80 Carbon monoxide 35 1411
toxic substances
2 Other sedatives 840 12.76 Carbon monoxide 61 858 Glyphosate 33 1331
3  Zolpidem 570 8.66 Other pharmaceuticals 51 717 Paraquat 32 1290
4  Benzodiazepines 376 571 Other insecticides 38 534 Other herbicides 30 1210
5  Other insecticides 285 4.33 Cold, cough preparations 38 5.34 Other insecticides 24 9.68
6  Other herbicides 271 412 Hormones, contraceptives 32  4.50 Unknown pesticide 11 444
7  Natural toxic substances 270 4.10 Cardiovascular drugs 31 436 Organophosphates 9 3.63
8  Glyphosate 248 377 Unknown 29 408 Glacia acetic acid 7 2.82
9  Other artificid .
. 247 375 Other akalinesubstances 24  3.38 Unknown 7 2.82
toxic substances
10  Other pharmaceuticals 233 354 Other acidic substances 22 3.09 Other pharmaceuticals 5 2.02
Table 8. Emergency medical outcomes by reason for exposure
Unintentional Intentional Violence Others Unknown Total
Discharge 2,255 2,150 13 104 23 4,545
Against advice* 208 1,347 3 16 4 1,578
Transfer 120 296 0 1 4 421
Admission-ward 381 882 1 11 10 1,285
Admission-ICU 174 1,182 2 13 45 1,416
Death 10 99 0 0 5 114
Others 5 32 1 0 0 38
Unknown 0 1 0 0 0 1
Total 2,945 4,642 17 129 87 7,820
* Numbers are included in the discharge
Table 9. Distribution of age and gender for fatalities
Age (year) Mae Female Total % of age group total
<1 0 0 0 0.00
15 1 0 1 0.40
Child 6-12 0 0 0 0.00
Teen 13-19 0 2 2 0.81
20-29 3 3 6 242
30-39 9 3 12 4.84
40-49 16 11 27 10.89
50-59 17 15 32 12.90
60-69 30 9 39 15.73
70-79 58 24 82 33.06
80-89 28 15 43 17.34
>90 2 2 4 161
Tota 164 84 248* 100.00

* Including death after admission
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Author Year EDs Patients %) %) %) %) %)
Oh® 2006 30 3,203 90.0 61.0 41.9 33.0 51
So® 2010 11 3,157 90.0 64.6 39.3 30.7 8.8
Sung” 2012 12 3,501 87.6 57.8 38.1 26.3 53
Kim® 2014 call 2,260 19.0 13.0 35.7 NR NR

20 5,650 79.2 54.2 45.3 19.5 25
This study 23 7,820 84.0 59.4 45.0 15.0 3.2

ED: emergency department, NR: not reported, call: Seoul 1339 call response data
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