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Abstract

Purpose: We aimed to investigate the changing trends in
intentional drug poisoning among pediatric and adolescent
patients over the past 10 years.

Methods: A retrospective study was conducted on peatients
younger than 20 years who visited an academic hospital
emergency department (ED) in Incheon, Korea, from January
2011 through December 2020. The study focused on patients
who responded with “self-harm or suicide” in the ED-based
Injury In-depth Surveillance, and whose injury mechanism
was drug poisoning. Exclusion criteria were unintentional
injuries and the ingestion of substances other than drugs. To
describe the trend over the decade, we used the number of
events/100,000 ED annual visits of the database.

Results: A total of 3,388 cases with a median age of 17
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years (interquartile range, 15-18 years) were included. The
most frequently ingested drugs were acetaminophen (27.8%),
followed by benzodiazepines (15.2%), antidepressants
(14.1%), other sedatives and hypnotics (13.4%), and antipsy-
chatics (8.3%). As for the events/100,000 ED annual visits,
benzodiazepines showed the biggest increase, from 7.6 to
80.2 cases. Similarly, antidepressants increased from 10.2 to
71.1 cases, and antipsychoticsfrom 3.6 to 53.7 cases.

Conclusion: Intentiona drug poisoning has increased over
the past 10 years, particularly in benzodiazepines, antidepres-
sants, and antipsychatics. It is advisable to establish injury
prevention strategies according to patients characteristics
and ingested drugs.

Key words: Adolescent; Child; Emergency Service, Hospitd;
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Fig. 1. Thetrend of intentional drug poisoning from 2011 through 2020. Both boys (shaded bar) and girls (open bar) show increases
in their proportions throughout the period, especially since 2017. Moreover, increasing trends in both boys (solid line) and girls (dot-
ted line) are noted in the events/100,000 ED annual visits (Ps for trend < 0.001; see numerical values in Table 2). ED: emergency
department.
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Fig. 2. Annual trends of age groups showing overall increases. The patients aged 18-19 years show the biggest increase in the
events/100,000 ED annua visits (from 24.9 in 2011 to 118.4 in 2020). The other age groups show decreases from 2011 to 2017 and
rebound increases thereafter. See more numerical valuesin Table 2. ED: emergency department.

gut Al ¢]91(32. 0ol A 59.98) 2t 7t 24 =713 F5 F2 F 4,283 EH QT M EotA AFHT
tH(Table 2). F2 acetaminophen (27.8%)°llx, WzTiolA &

134 Pediatric Emergency Medicine Journal



Table 1. Overal characteristics of intentional drug ingestion and
descriptive results

Characteristic Total (N = 3,388)

Age group, y*

0-11 16 (0.5)
12-13 217 (6.4)
14-15 748 (22.1)
16-17 1,252 (37.0)
18-19 1,155 (34.1)
Girls 2,644 (78.0)
Any ambulance 1,425 (42.1)
Place’
Home 2,995 (88.4)
Public facilities 146 (4.3)
Outdoor 79 (2.3)
Commercial facilities 68 (2.0)
Season
Spring 858 (25.3)
Summer 881 (26.0)
Fall 1,012 (29.9)
Winter 637 (18.8)
Psychiatric history 1,672 (49.4)
Suicidal attempt*
0 1,696 (50.1)
1 533 (15.7)
2 522 (15.4)
>3 208 (6.1)
Reason for ingestion*
Psychiatric problem 1,058 (31.2)
Family 708 (20.9)
Friends 520 (15.3)
School/workplace 483 (14.3)
Health problem 76 (2.2)
Abuse 45 (1.3)
Economical problem 23(0.7)
Others/unknown 475 (14.0)
ED outcome
Hospitalization, ward 858 (25.3)
Hospitalization, ICU 454 (13.4)
DAMA 1,084 (32.0)
Discharge 865 (25.5)
Transfer 125 (3.7)
Death 2(0.1)

Values are expressed as number (%).

* The sumsof proportions are not equal to 100% due to rounding.
" Others, 100 (3.0%).

* Unknown, 429 (12.7%).

ED: emergency department, ICU: intensive care unit, DAMA:
discharge against medical advice.
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Fig. 4. Annual trends of intentional drug poisoning stratified by substance. Benzodiazepines show the biggest difference between
2011 and 2020, with similarly big differences in antidepressants and antipsychotics. ED: emergency department.
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Table 3. Frequencies of ingested drugs

138

2020
(N = 866)*
191 (22.1)
166 (19.2)
147 (17.0)
94 (10.9)

2019
(N = 760)
183 (24.1)

690)*

2018
(N=
200 (29.0)

= 305)
69 (22.6)
53 (17.4)
47 (15.4)
52 (17.0)

2017
(N

2016
(N = 302)*
75 (24.8)
52 (17.2)
38 (12.6)
44 (14.6)

2015
(N = 236)*
62 (26.3)
34 (14.4)
29 (12.3)
36 (15.3)

272)

90 (33.1)
27 (9.9)

30 (11.0)
44 (16.2)

2014
(N

253)

98 (38.7)
22(8.7)

27(10.7)
37 (14.6)

2013
(N

302)

103 (34.1)
18 (6.0)
34 (11.3)
53 (17.5)

2012
(N

2011
(N = 297)*
121 (40.7)
17 (5.7)
23(7.7)
44 (14.8)

Total

(N = 4,283)
1,192 (27.8)
650 (15.2)

Drugs

Acetaminophen

154 (20.3)

107 (15.5)

Benzodiazepines
Antidepressants

122 (16.1)
85 (11.2)

107 (15.5)
84 (12.2)

604 (14.1)

573 (13.4)

Other sedative

-hypnotics

111 (12.8)
28(3.2)
38 (4.4)
42 (4.8)
13 (1.5)

80 (10.5)
19(25)
42 (5.5)
27 (3.6)
16 (2.1)

68 (9.9)
24 (3.5)
28 (4.1)
40 (5.8)

15 (4.9)
14 (4.6)
15 (4.9)
17 (5.6)
3(L0)

15 (5.0)
17 (5.6)
14 (4.6)
13 (4.3)
11(3.6)

15 (6.4)
15 (6.4)
6 (2.5)
6 (2.5)

16 (5.9)
12 (4.4)
12 (4.4)
11 (4.0)
10 (3.7)

12 (4.7)
18 (7.1)

17 (5.6)
18 (6.0)
14 (4.6)
8(2.6)

8(2.7)

357 (8.3)
198 (4.6)
189 (4.4)
173 (4.0)
110 (2.6)

Antipsychotics

33(11.1)
10 (3.4)
4(13)

Other analgesics

10 (4.0)
5(2.0)
6(2.4)

Anticonvul sants
Cardiovascular
Cold/cough

10 (1.4)

13 (5.5)

14 (4.6)

14 (4.7)

preparations
Stimulants

2(0.7) 4(1.6) 4(15) 3(1.3) 3(1.0) 3(1.0) 3(0.4) 9(1.2) 13 (1.5)

1(0.3)

45 (1.1)

21(70) 14(55 16(59) 17(7.2)  20(6.) 17(56) 19(28)  23(30) 23(27)

22(7.4)

192 (4.5)

Others/unknown

Values are presented as numbers (%).

* The sums of proportions are not equal to 100% due to rounding.

2 Q219 Zpojof whe} TR S HolBRE AR
o= o) 9 #ejrt dasiey

AE 25 B ddo] S7HaL, o] A2 Sk
Ao He FAFCHTable 2). Gilley 517)9] A
oA YA FEFEROoR FFAL FEIAUY YU
3 7F F7hged, 201093 vlaske] 201549
79% %7Fsto] 100,000 77H0] JePor 2 A
oF ge] S Y & Wst QT Lee 5(4)2
Z3AHA A Y7} acetaminophen 9.2%, 71EF 2%
AEA 9.4%% A hrHoRE FEA 5 17.3%,
”55’&74]‘* 38.6%etal Hagict A 9 A

F S50 gold Zo] & Aol yehd oA o
FFS A AR B}

fEd ol 7MY Bol A

e

Acetaminophen< 9%
Aok, A F= A7 F7185H A acetaminophen
A F7H o, AA b A ZFA| Sk Bl HAaF
o ol Atol A= 7] oF xq*"“# -45X4 Q}E%Z%
oA 74 ETH12,17,25). 40f -

FEAoIH, FHoA H38l7] 4% Qﬂk% 3 ﬂ
Woh(12,17). Acetaminophene &
o] HOH oA FUT 5 Tt Jo 5(26)
23t WOl o7 <3l acetaminophen F59] %—7}%12
M, 53] 10t Had F=o] @A 3] S/ d=EFs
of A= WAYsH= Lrolofl A S5 flRdof Ik wso] B
Sl

Bachmann 5(11)°] m2% E’l% I=, =€, 97t

3, Yd&#=oA 2005- 2012L%oﬂ S2A Aol F7t
%EP Hunter 5(27)%] vl= o] ﬂé?‘i GRS
HASAAA A 57kl Wt 78 W of "ol &
ofglon ula E=EAE A7) o 9t S50 8 4l
1E HAhdo] 20099 33%°0A 2018W 47%2= Z7}
Pk, 2 AGE S, T=olAE 20119 o] F o=
A, F2A, FAAES F50] FHSS I £
th Lee 5(28)2 2011-20154 0] gt=oflA] 4= A
QA Aipo] B 713, 53] WlzropA|AA oF A
dro] Z71gickar grglth. Friedrich 5(13)9 n= A+
of W2, T Aol - o] gk iRt ofA A A
ol &Aoo Friglon e AY HA3E $3 A4
A&7t golgth, whabA|, ol A 2 F7tol| whef, ¥l
oA AA F&5o wE FAEY 54 Witol St
Uiy =23} 2 9}

APl 37.2%7F oMol Abal| s A
H(Table 1). A4 A= A4 e 99
AAE Al B g olar x&A A4k e ApaL

ri&“

=
= lo
19 @
2 o
|o
Hu rlr

_i

=i
=

L=
=
A

e rE o

Pediatric Emergency Medicine Journal



7b SHEETH29). Tejedor 5(6) AAF A% $Hz}9
25%7F A =8kl 12%7F AP 2 & oloj kil Bt
Griffin 5(10) A A= 2H2H9] 16%7F 19 o] ol A
PG Yok, A4 A B o] 2 ulE Tl AT

;H ﬁi}é iaﬂﬁl— 71.&/&%0] EASE=1 xlz J}a] oHo]: 5]—1:}
@44wﬂﬂ°q-47W+ﬂw IS o)
}04, 4%, U ol EC o 4E, §
A R ZREA ok, Ak sl
]io] old YAz EE 85}
Pﬂ%ﬂéﬁm&ﬂﬂﬁiq
w3ch 10744 o4 4
ﬂiﬂ%@ﬂ%ﬂcwlﬂg
=

—L
H

o7

O{N_mz

’

A H ool D Ior
m.ﬂ
i
g
1_

Mr ¥ Doyx ofN 2 HI

2l R koo B o
I © o

w8

ORCIDs

Jin Seok Park
(https://orcid.org/0009-0003-9068-8194)
Jin Seong Cho
(https://orcid.org/0000-0001-6762-4692)
Jae—Hyug Woo
(https://orcid.org/0000-0001-9710-3265)
Jae Ho Jang
(https://orcid.org/0000-0001-8625-9803)
Woo Sung Choi
(https://orcid.org/0000-0002-0011-0985)
Yong Su Lim
(https://orcid.org/0000-0003-4390-4010)
Jea Yeon Choi
(https://orcid.org/0000-0002-9326-5897)

Pediatric Emergency Medicine Journal

Conflicts of interest

No potential conflicts of interest relevant to this

article were reported.

Funding sources

No funding source relevant to this article was

reported.

Acknowledgments

This study was conducted using the Emergency
Department—based Injury In—depth Surveillance
supported by the Korea Centers for Disease Control
and Prevention (budget item no. 2831-304-320-01).

Author contributions

Conceptualization: JS Park, JS Cho, JH Woo, and
YS Lim

Data curation: JS Park, JH Woo, and JY Choi
Formal analysis, Investigation, and Methodology:
JS Park, JH Jang, WS Choi, YS Lim, and JY Choi
Funding acquisition, Project administration,
Resources, Software, Supervision, Validation,
and Visualization: JY Choi

Writing—original draft: JS Park, JS Cho, JH Woo,
and YS Lim

Writing—review and editing: all authors

All authors read and approved the final manuscript.

139



Pediatr Emerg Med J 2023;10(4):132-141

References

1.

10.

140

Halhalli HC, Uslu T. Evaluation of pediatric patients
admitted to the emergency department due to
drug intoxication. Cureus 2021;13:e13366.

. Korea Infromative Classification of Disesase (KOICD),

Korean classification of disease [Internet]. KOICD;
2020 [cited 2023 Jul 31]. Available from:
https://www.koicd.kr/ked/ked.do?degree=08.
Korean.

. Ministry of Health & Welfare, Korea Suicide

Prevention Center. White paper on suicide
prevention [Internet], Ministry of Health &
Welfare; 2022 [cited 2023 May 5]. Available from:
https://www. kfsp.or.kr/web/board/15/276/7p
MENU_NO=249&page=2. Korean,

. Lee MH, Jang JH, Cho JS, Choi WS, Choi JY.

Clinical features of adolescents with suicide
attempt and the factors associated with their
outcomes: poisoning versus non-—poisoning.
Pediatr Emerg Med J 2020;7:85-93. Korean.

. Parellada M, Saiz P, Moreno D, Vidal J, Llorente

C, Alvarez M, et al. Is attempted suicide different
in adolescent and adults? Psychiatry Res
2008;157:131-17.

. Tejedor MC, Dlaz A, Castillon JJ, Pericay JM.

Attempted suicide: repetition and survival——
findings of a follow—up study. Acta Psychiatr
Scand 1999;100:205-11.

. Scoliers G, Portzky G, Madge N, Hewitt A, Hawton

K, De Wilde EJ, et al. Reasons for adolescent
deliberate self-harm: a cry of pain and/or a cry
for help? Findings from the child and adolescent
self-harm in Europe (CASE) study. Soc Psychiatry
Psychiatr Epidemiol 2009;44:601-7.

. Olfson M, Gameroff MJ, Marcus SC, Greenberg

T, Shaffer D. National trends in hospitalization
of youth with intentional self—inflicted injuries.
Am J Psychiatry 2005;162:1328-35.

. Benotsch EG, Koester S, Martin AM, Cejka A,

Luckman D, Jeffers AJ. Intentional misuse of
over—the—counter medications, mental health,
and polysubstance use in young adults. J
Community Health 2014;39:688-95.

Griffin E, Corcoran P, Cassidy L, O Carroll A,

11,

12.

13.

14,

15.

16.

17.

18.

19.

Perry 1J, Bonner B. Characteristics of hospital—
treated intentional drug overdose in Ireland and
Northern Ireland. BMJ Open 2014;4:e005557.

Bachmann CJ, Aagaard L, Burcu M, Glaeske G,
Kalverdijk LJ, Petersen I, et al. Trends and
patterns of antidepressant use in children and
adolescents from five western countries, 2005—
2012. Eur Neuropsychopharmacol 2016;26:411-9.
Sheridan DC, Hendrickson RG, Lin AL, Fu R,
Horowitz BZ. Adolescent suicidal ingestion:
national trends over a decade. J Adolesc Health
2017;60:191-5.

Friedrich JM, Sun C, Geng X, Calello DP, Gillam
M, Medeiros KL, et al. Child and adolescent
benzodiazepine exposure and overdose in the
United States: 16 years of poison center data.
Clin Toxicol (Phila) 2020;58:725-31.

Sheridan DC, Hendrickson RG, Beauchamp G,
Laurie A, Fu R, Horowitz BZ. Adolescent
intentional abuse ingestions: overall 10—year
trends and regional variation. Pediatr Emerg
Care 2019;35:176-9.

Pringle K, Caupp S, Shi J, Wheeler KK, Spiller
HA, Casavant MJ, et al. Analysis of intentional
drug poisonings using Ohio poison control center
data, 2002-2014. Clin Toxicol (Phila) 2017;55:652—
8.

Sarginson J, Webb RT, Stocks SJ, Esmail A,
Garg S, Ashcroft DM. Temporal trends in
antidepressant prescribing to children in UK
primary care, 2000-2015. J Affect Disord
2017;210:312-8.

Gilley M, Sivilotti MLA, Juurlink DN, Macdonald
E, Yao Z, Finkelstein Y. Trends of intentional
drug overdose among youth: a population—based
cohort study. Clin Toxicol (Phila) 2020:58:711-5,

Korea Disease Control and Prevention Agency
(KDCA). Emergency Department—based Injury
In—-depth Surveillance guidebook [Internet].
KDCA: 2023 [cited 2023 Jul 31]. Available from:
https://www.kdca.go.kr/injury/biz/injury/rec
sroom/examinGudbkMain.do. Korean,

Ha J, Yang HS. The Werther effect of celebrity

Pediatric Emergency Medicine Journal



20.

21,

22.

23.

24.

suicides: evidence from South Korea. PLoS ONE
2021;16:e0249896.

Park J, Jeon W, Ko Y, Choi YJ, Yang H, Lee J.
Comparison of the clinical characteristics of
pediatric poisoning patients who visited emergency
department before and during the COVID—-19
pandemic. J Korean Med Sci 2022:37:e337.
Ryu WS, Choi JY, Cho JS, Lim YS, Hyun SY,
Yang HJ. Age group characteristics of children
who visited the emergency department with
acute poisoning by ingestion. Pediatr Emerg
Med J 2018;5:5-12. Korean,

Gardner W, Pajer K, Cloutier P, Zemek R, Currie
L, Hatcher S, et al. Changing rates of self—-harm
and mental disorders by sex in youths presenting
to Ontario emergency departments: repeated
cross—sectional study. Can J Psychiatry
2019;64:789-97.

Howson MA, Yates KM, Hatcher S. Re—presen—
tation and suicide rates in emergency department
patients who self—-harm. Emerg Med Australas
2008;20:322-7.

An YJ, Paek SH, Kim OJ, Kim JA, Kwon JH,
Kim MJ. Gender differences in characteristics
of adolescents with suicide attempt at the
emergency department. Pediatr Emerg Med J

Pediatric Emergency Medicine Journal

25,

26.

27,

28.

29.

2020;7:120-6. Korean.

Han CS, Jeon WC, Min YG, Choi SC, Lee JS.
Retrospective analysis on the clinical differences
of children and adolescents treated for acute
pediatric poisoning in an emergency department?
J Korean Soc Emerg Med 2013:24:742-9. Korean.
Jo SJ, Gang HY, Lee SJ, Bae GH, Lee EJ, Han
KS, et al. Continuous control of acetaminophen
poisoning after implementation of regulation
for ease access of acetaminophen: cohort study
from Emergency Department Based In—Depth
Injury Surveillance. J Korean Soc Clin Toxicol
2020;18:57-65. Korean,

Hunter K, Poel K, Pennington S, Bindseil I,
Banerji S, Leonard J, et al. Trends of prescription
psychotropic medication exposures in pediatric
patients, 2009—2018. Clin Toxicol 2022;60:243-51.
Lee K, Kim KH, Shin DW, Park J, Kim H, Jeon
W, et al. Trends in Korean pediatric poisoning
patients: retrospective analysis of national
emergency department information system. J
Korean Soc Clin Toxicol 2017;15:69-78. Korean.
Bostwick JM, Pabbati C, Geske JR, McKean AJ.
Suicide attempt as a risk factor for completed
suicide: even more lethal than we knew. Am J
Psychiatry 2016;173:1094-100.

141



