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Purpose: This study investigated the characteristics and treatment outcomes of patients who visited the
emergency department due to intoxication and analyzed the impact of the coronavirus disease 2019
(COVID-19) pandemic on their visits.

Methods: A retrospective study was conducted using data from the National Emergency Department In-
formation System (NEDIS) on patients who visited the emergency department due to intoxication be-
tween January 2014 and December 2020. In total, 277,791 patients were included in the study, and their
demographic and clinical data were analyzed. A model was created from 2014 to 2019 and applied to
2020 (i.e., during the COVID-19 pandemic) to conduct a time series analysis distinguishing between unex-
pected accidents and suicide/self-harm among patients who visited the emergency department.

Results: The most common reason for visiting the emergency department was unintentional accidents
(48.5%), followed by self-harm/suicide attempts (43.8%). Unexpected accident patients and self-harm/
suicide patients showed statistically significant differences in terms of sex, age group, hospitalization
rate, and mortality rate. The time series analysis showed a decrease in patients with unexpected acci-
dents during the COVID-19 pandemic, but no change in patients with suicide/self-harm.

Conclusion: Depending on the intentionality of the intoxication, significant differences were found in the
age group, the substance of intoxication, and the mortality rate. Therefore, future analyses of patients
with intoxication should be stratified according to intentionality. In addition, the time series analysis of
intentional self-harm/suicide did not show a decrease in 2010 in the number of patients, whereas a de-
crease was found for unintentional accidents.
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319431(p < 0.001), 1% 10-1941(p < 0.001), 20-2941(p < 0.001),
30-394](p < 0.001), 40-494(p < 0.001) AFh7AA = vl = A}
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Table 1. General characteristics of intoxication patients visiting the emergency department in 2014-2020

Characteristic el
2014 2015 2016 2017 2018 2019 2020
Intoxication patients 36,315 35,956 37,134 38,232 43,707 47,430 38,932
Sex
Female 18,591 (51.2) 18,471 (51.4) 18,935 (51.0) 19,578 (51.2) 22,782 (52.1) 24,819 (52.3) 21,484 (55.2)
Male 17,724 (48.8) 17,485 (48.6) 18,199 (49.0) 18,654 (48.8) 20,925 (47.9) 22,611 (47.7) 17,448 (44.8)
Age group (yr)
0-9 2,754 (7.7) 2,717 (7.7) 2,801 (7.7) 2,616 (7.0) 2,734 (6.4) 2,705 (5.8) 1,876 (4.9)
10-19 2,420 (6.7) 2,202 (6.2) 2,030 (5.6) 2,216 (5.9) 3,494 (8.1) 3,782 (8.1) 3,050 (8.0)
20-29 4,430 (12.3) 4,103 (11.6) 4,410 (12.1) 5,130 (13.7) 6,396 (14.9) 7,168 (15.4) 7,037 (18.5)
30-39 5,384 (15.0) 5,300 (15.0) 5,375 (14.7) 5,380 (14.3) 5,715 (13.3) 6,066 (13.0) 5,076 (13.3)
40-49 6,869 (19.1) 6,664 (18.8) 6,913 (18.9) 6,617 (17.6) 7,162 (16.6) 7,535 (16.2) 5,780 (15.2)
50-59 6,723 (18.7) 6,640 (18.8) 6,699 (18.3) 6,800 (18.1) 7,722 (18.0) 8,443 (18.1) 6,361 (16.7)
60-69 3,549 (9.9) 3,560 (10.1) 4,009 (11.0) 4,273 (11.4) 4,825 (11.2) 5,718 (12.3) 4,533 (11.9)
70-79 2,856 (8.0) 3,110 (8.8) 3,192 (8.7) 3,092 (8.2) 3,398 (7.9) 3,534 (7.6) 2,934 (7.7)
>80 918 (2.6) 1,099 (3.1) 1,122 (3.1) 1,368 (3.6) 1,571 (3.7) 1,612 (3.5) 1,477 (3.9)
Time of visit
00:00-08:00 8,297 (22.8) 8,484 (23.6) 8,663 (23.3) 8,809 (23.00  10,372(23.7) 10,583 (22.3) 9,413 (24.2)
08:00-16:00 11,934 (32.9) 11,405 (31.7) 12,049 (32.4) 12,599 (33.0) 14,241 (32.6) 16,533 (34.9) 12,666 (32.5)
16:00-24:00 16,084 (44.3) 16,067 (44.7) 16,422 (44.2) 16,824 (44.0) 19,094 (43.7) 20,314 (42.9) 16,853 (43.3)

Initial mental status
Alert
Verbal
Pain
Unresponsive

ED stay time (min)

26,171 (72.1)
5,580 (15.4)
3,756 (10.3)

808 (2.2)

177 (95-364)

25,558 (71.1)
5,734 (15.9)
3,869 (10.8)

795 (2.2)

185 (99-400)

26,686 (71.9)
5897 (15.9)
3799 (10.2)

752 (2.0)

173 (91-374)

27112 (70.9)

6,311 (16.5)

4,067 (10.6)
742 (1.9)

172 (95-348)

30,895 (70.7)
7,414 (17.0)
4,516 (10.3)

882 (2.0)
179 (98-364)

34,093 (71.9)
7727 (16.3)
4754 (10.0)

856 (1.8)

173 (96-344)

27,173 (69.8)
6,796 (17.5)
4,191 (10.8)
772 (2.0)
191 (104-396)

Values are presented as number (%) for categorical variables or median (interquartile range) for continuous variables.
ED: emergency department.

Table 2. Disposition from the emergency department and outcomes of patients admitted for intoxication in 2014-2020

Variable 1]y
2014 2015 2016 2017 2018 2019 2020
ED disposition
Discharge 23,671 (65.3) 23,336 (65.0) 24,016 (64.7) 24,323 (63.6) 28,194 (64.5) 31,441 (66.3) 25,098 (64.5)
Transfer 1,594 (4.4) 1,699 (4.7) 1,797 (4.8) 1,830 (4.8) 2,158 (4.9) 2,020 (4.3) 1,381 (3.5)
Admission 10,344 (28.5) 10,258 (28.6) 10,440 (28.1) 11,265 (29.5) 12,526 (28.7) 13,131 (27.7) 11,749 (30.2)
Death 481 (1.3) 462 (1.3) 437 (1.2) 429 (1.1) 445 (1.0) 436 (0.9) 402 (1.0
Others 152 (0.4) 162 (0.5) 402 (1.1) 400 (1.0) 366 (0.8) 381(0.8) 297 (0.8)
Admitted patients
Discharge 7,367 (74.5) 7,207 (73.2) 7,299 (72.0) 7,925 (71.5) 8,500 (68.7) 8,873 (68.2) 8,159 (70.0)
Discharge against 1,324 (13.4) 1,403 (14.2) 1,615 (15.9) 1,900 (17.1) 2,362 (19.1) 2,595 (20.0) 2,193 (18.8)
advice
Transfer 663 (6.7) 775 (7.9) 798 (7.9) 871 (7.9) 1,101 (8.9) 1,140 (8.8) 900 (7.7)
Death 420 (4.3) 413 (4.2) 361 (3.6) 321(2.9) 365 (2.9) 352 (2.7) 366 (3.1
Escape 32(0.3) 10 (0.1) 11 (0.1) 24 (0.2) 18 (0.1) 20(0.2) 12 (0.1)
Hopeless discharge 6(0.1) 3(0.0 2 (0.0 5(0.0) 5(0.0)
Others 70 (0.7) 37(0.4) 47 (0.5) 38(0.3) 29(0.2) 23(0.2) 23(0.3)

Values are presented as number (%).

ED: emergency department.
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Age (yr)
M Unintentional accident
0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 >80 W Suicide/self-harm
Violence
4 Others
- o~

25,000 &

— ~

o “ 5
20,000 A - E

17,476

15,000 1

10,000

5,000

Violence | 43

Others
Violence | 64

Others

Unintentional accident
Violence | 42

Others

Unintentional accident
Violence | 50

Others

Unintentional accident
Violence | 67

Others

Unintentional accident
Violence | 36

Others

Unintentional accident
Violence | 22

Others

Unintentional accident
Violence | 13

Others

Others | 90
Unintentional accident

Violence | 39
Unintentional accident

Suicide/self-harm | 7
Suicide/self-harm
Suicide/self-harm
Suicide/self-harm
Suicide/self-harm
Suicide/self-harm
Suicide/self-harm
Suicide/self-harm
Suicide/self-harm

No. of patients
o
Unintentional accident [ 18,037
8,177
9,739
296
14,885
797
15,219
830
1,085
1,189
10,999
800
10,890
9,746
923
5,685
6,062
831

Fig. 1. Mechanism of intoxication in patients according to age group.

https://doi.org/10.22537/jksct.2023.00011 95



J Korean Soc Clin Toxicol 2023;21(2):92-107

JKSCT

Table 3. Comparison between patients with unintentional accidents and intentional suicide or self-harm

Variable Unintentional accident Intentional suicide or self-harm p-value
Intoxicated patients 134,668 121,687
Sex
Female 62,275 (46.2) 73,318 (60.3) <0.001
Male 72,393 (53.8) 48,369 (39.7) <0.001
Age group (yr)
0-9 17,966 (13.5) 6 (0.0) <0.001
10-19 8,152 (6.1) 9,688 (8.1) <0.001
20-29 14,856 (11.2) 20,298 (17.0) <0.001
30-39 15,184 (11.4) 19,617 (16.4) <0.001
40-49 19,209 (14.5) 24,289 (20.3) <0.001
50-59 24,994 (18.8) 20,537 (17.2) <0.001
60-69 17,428 (13.1) 10,958 (9.2) <0.001
70-79 10,853 (8.2) 9,706 (8.1) <0.001
>80 4,046 (3.0) 4,285 (3.6) <0.001
Time of visit
00:00-08:00 25,285 (18.8) 32,064 (26.3) <0.001
08:00-16:00 49,407 (36.7) 36,843 (30.3) <0.001
16:00-24:00 59,976 (44.5) 52,780 (43.4) <0.001
Initial mental status
Alert 117,531 (87.3) 67,929 (55.8) <0.001
Verbal 9,901 (7.4) 31,214 (25.7) <0.001
Pain 6,196 (4.6) 18,745 (15.4) <0.001
Unresponsive 1,003 (0.7) 3,770 (3.1) <0.001
ED stay time (min) 134 (74-241) 260 (139-551) <0.001
ED disposition
Discharge 106,366 (79.0) 60,123 (49.4) <0.001
Transfer 3,537 (2.6) 8,112 (6.7) <0.001
Admission 23,838 (17.7) 50,158 (41.2) <0.001
Death 429 (0.3) 2,214 (1.8) <0.001
Others 402 (0.3) 1,009 (0.8) <0.001
Admitted patients
Discharge 19,284 (82.8) 32,563 (66.9) <0.001
Discharge against advice 2,002 (8.6) 10,465 (21.3) <0.001
Transfer 1,406 (6.0) 4,004 (8.2) <0.001
Death 468 (2.0) 3,614 (3.7) <0.001
Escape 29 (0.1) 87(0.2) <0.001
Hopeless discharge 4(0.0) 15 (0.0) <0.001
Others 98 (0.4) 156 (0.3) <0.001

Values are presented as number (%) for categorical variables or median (interquartile range) for continuous variables.

ED: emergency department.
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Fig. 2. Distribution of population-adjusted intoxication patients by region and year.
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T63 (snake venom)°] 154537402 7P weky1, T58 (toxic ef-
fect of carbon monoxide) 15,2657, T50 (poisoning by diuret-
ics and other and unspecified drugs, medicaments and bio-
logical substances) 12,0007 =0]it}. &a/A4ke] <9 T500]
29,637702 71 wokal, T42 (hydantoin derivatives [antiepi-
leptic and sedative-hypnotic drugs, benzodiazepinel]) 16,2914,
T60 (toxic effect of pesticides) 12,5377 =04 tH(Table 5).
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Table 5. Top KCD-7 diagnostic codes according to the mechanism of
intoxication

Intentionality Rank KCD-7 code No. (%)
Unintentional accident 1 T63 15,453 (11.5)
2 T58 15,265 (11.4)
3 T50 12,000 (8.9)
Intentional self-harm, suicide 1 T50 29,637 (24.4)
2 T42 16,291 (13.4)
3 Te0 12,537 (10.3)
Violence/assault 1 T58 15 (17.6)
2 T42 14 (16.5)
3 Te0 14 (16.5)
Others 1 T42 651 (21.1)
2 Te0 648 (21.0)
3 T65 296 (9.6)

KCD-7: Korea Classification of Disease 7th edition; T63: snake
venom, T58: toxic effect of carbon monoxide, T50: poisoning by
diuretics and other and unspecified drugs, medicaments, and biolog-
ical substances, T42: hydantoin derivatives (antiepileptic and seda-
tive-hypnotic drugs, benzodiazepine), T60: toxic effect of pesticides,
T65: toxic effect of other and unspecified substances.
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Appendix

Appendix 1. Description of variables

No. Ha 2|0|= M A
1 PTMIGUCD  |Region (C): X[ ST LSS #M HEX| A2 ZE

2 |PTMIINDT Date: LYK} S ST ZASHUA|

3 PTMIINTM Time: LHRA[ZL

4 PTMIBRDT Age (N) 5M &=, 14 02t 712

5 PTMISEXX Sex (C) ST et 44

6 |PTMIAKDT Date_Onset: 24X} FEHO0| Aot &4 2 A UHAUA|

7 PTMIAKTM Time_Onset: ZHA|7t

8 |PTMIDGKD |Disease-Trauma (C): & 0452 SRt ST LS AR

- Y Q|(2): HHO| OfH &4 SO 2 LYY AR0|H Q=N K2t 47| FX| 20| =X
9  |PTMIARCF Intention (C): 2= A LMRACI0) St =y OE2 Y 027 =Y 2/(2)Q1 AL0TH el

- H|QI=A AF(T): QLA AL, S99/ Al S

- Rfoll /R (2): Q=2 Kfol, XA, XAH-AAIE A1 S

- Z/EMEQ): AR 7t B3, A0 FHO2 UE HEH EIRZ WSS

- 7|EK8): (1)-(3)0ll HS= K| = 42

10 |PTMIARCS Injury_Vector (70-Poisoning) (C):  |&A0| &AISt 7|MO 2 Al 0f 27} 2l 9|(2)Q1 A0M2H 5T

EAPI - ZE(70): T, A4, 7|0l 25t S, R54 SHBOI0N st HE L 52, THA0]
ofgt 24, S40| 9l S20f Ofst A B HE S

o

11 [PTMINMN  |Transport (C): Lf&d4=Ct
12 |PTMIMNSY  |Chief_Complaint-1 (UMLS~-code)

F0I27 (20 Lf#l Al 0123t 58 015 4+HS U
IRFO 22 SAS A
FEAL 334 7129 FEY 7IS0I0] 015 TR £MUE Y2l

a0

13 |PTMISYM2  |Chief_Complaint-2 (UMLS-code) |ZtX}Q] £ SAZA-D
14 |[PTMIRESP  |AVPU (C): 9JAl ST LS 2R XS HEE 2, X7 [QIA D StAMSO| Thet BFE = 242
SR &Y

15 |PTMIHIBP SBP (N): 57| &ef

16 |PTMILOBP DBP (N): 0|2t7] e}

17  |PTMIPULS PR(N): 29 &5

18 |PTMIBRTH RR(IN): 22 35

19 |PTMIBDHT BT (N): A2

20 |PTMIVOXS SPO, MATSHE(%) (N)

21 |PTMIKTS1 SZEEZ 15t (0) Sod U A 53 2FXITE 018510 M3(nitia) 22 A4t 25 2740

Level 1: resuscitation A4

Level 2: emergency 713

Level 3: urgency 85

Level 4: less urgency 23

Level 5: nonurgency HI2&

404C) ST TR ZT 7t T Y UH S s Ut

[At 2014-2015]

42 N HEHZ LHESIAC L HS A 2+ Q|= 8 THO| o5t CPR AA[SHK| 242 AFEY
(DNR g

43: AHY AE CPR AA|SHRX|2H AbRY

44: 2R LR A 2SI U0 CPR &AGIACLE A

[Ar2 2016-]

41 AHQIAZE ARHOf CHEH AFYQ| 2RI, A7 A S& QstEo =2 &015t= )0 BRst
SEHO APY

42: MEX|(ES M) MEIZ LHRSIFHOLL HS X Q7 9|2 X 0| o5 CPR AAIGHA|
42 AEIE AMY MOIE HR

oL it o

A
PN N
T SBHAM XMS(initial) SH EHES
o

N

22 |PTMIEMRT |8

il
[}

=

Ul

43: AER| (29 FEDH) MELZ K510 CPR AAISHKIDH ALY H01l 242
44: 3%} L2 A| A ALERO|D! CPR ALAJSHRIDH AL MO1El 29
A

45: 217} {21 A| 847 A1E0]0] CPR AIAISHR 022 AfE2 Al MOIE! 29
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Appendix 1. Continued

No. M 201 Has A
23 |PTMIHSRT  |&A=2(C) SETEZIL LGOI AL 2= T A
24 |PTMIDEPT  |FXI21KC) ST MU=M T2 XZE YT U2 M B[N E= /5 2HS U 0t
25 |PTMIOTDT  |E[AUX} SEA TE T H7HE YR0|E AHE S SSAS I YA
26 |[PTMIOTTM E[&AIZH
27 |DGOTDIAG |EAZIHTA= SEH EAM A ZHIE
28 |DGOTDGGB |E&ZIH 71& 1. 33, 2: B3EH 31 95
29 |PTMIHSDT  |@YXt S 27| S54 ME T 2R AME HS0| st YA
30 |PTMIHSTM UHEAIZE
31 |PTMIDCRT  |¥& & Z1KC) 10 FAE[-: OJAtS] E[FXIAIZE AU0IM El Tt B2
2: KIOIE|Q: BIXt E= HS APt 6l ElSH AL
3T 2 VK AR R L2 Q=7 | R 0|55 82
40 MY SR AMY S Bl RS 22
b MRl B[S HRIE BiX| 9110 HE M Z2
6: 71 = E|¥: hopeless discharge
8: 7|Et
32 |PTMIDCDT  |E|2IUX} SEAE FR0t0 LRt SAtO] E|@HT LA
33 |PTMIDCM E[RAIZE
34 |DGCDIAG E|QIRIT T S(KOCD) SEHE 4ROI0] st AR | A9 ZE THIAE
SR EEEH ARIEZ(EAFE 24 )
— NI B (E/) 6X2|7HK])
- 2016EE2HE= KCD-7 XA E AL
35 |DGCDGGH  |E|RIH =X KL(C) 1. 33, 20 B3H, 3: 9T

CPR: cardiopulmonary resuscitation, DNR: do not resuscitate, KCD-7: Korea Classification of Disease 7th edition.
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