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Factors influencing the severity of motorcycle accidents for patients
: A retrospective analysis of Emergency Department-based

In-depth Surveillance
Sohyun Kang®-Byounggil Yoon'
"Department of Paramedicine, Konyang University

= Abstract =

Purpose: To identify the factors associated with the severity of injuries in motorcycle accident patients

who visited emergency medical centers at 23 hospitals nationwide, using data collected by the
Emergency Department-based Injury In-depth Surveillance.

Methods: This study included 14,958 motorcycle accident patients selected through a research inclusion
process, who visited participating hospitals from January 1, 2019, to December 31, 2021. Data were
analyzed using IBM SPSS 25.0, employing descriptive statistics, frequency analysis, t-tests, ANOVA, and
logistic regression analysis.

Results: Factors influencing injury severity included age 65 or older (OR=1.447, p=.015), accidents
occurring in the morning(06:00-11:59) (OR=1.341, p=.019), early morning hours(00:00-05:59)
(OR=1.586, p<.001), not using an ambulance(OR=6.921, p{.001), patients with the severest injuries to
the head and face(OR=8921, £X.001), neck injuries(OR=3.452, p=.001), abdominal and pelvic
injuries(OR=5.672, p€.001), lower extremity injuries(OR=1.942, p=.016), public road(OR=2.945,
p=.001), type of way in other areas(OR=2.542, p=.018), not wearing a helmet(OR=2.890, £<.001),
unknown helmet using(OR=6.105, <.001), and hypothermia(<35.0C) (OR=47.168, .001).

Received February 28, 2025 Revised March 26, 2025 Accepted April 14, 2025

*Correspondence to Byounggil Yoon

Department of Paramedicine, Konyang University, 158 Gwanjeodong-ro, Seo—gu, Daejeon 35365,
Republic of Korea

Tel: +82-42-600-8463 E-mail: ybksky@konyang.ac.kr

"2 =22 20245HHE ZYThStn USRI ofnstnt MALSIRl=2elLIC,

=



116

Conclusion: To prevent severe injuries in motorcycle accident patients, it is essential to wear proper

protective equipment, promptly assess the patient’s condition, and transport them to an appropriate

hospital. Paramedics should be equipped to evaluate the patient's age, use of protective equipment,

injury site, and mechanism of the accident comprehensively and decide on treatment and transportation

according to the severity of the injuries.

Keywords: Motorcycle accident, Severity, Injury, Paramedic

I.M E

1. 979 ey
2023 RFAILE A% FFNY EF A
= 1688467102 1 F QEHo] AR 2l
E% ZA4e 33124709 AA wBAL
196%2 AAFHAHL. FF=2uFIH
20 wew $eus REAT AL A5E
20008 290,481 A 2021 203,130 2.2 ]
U900 W7k "ap aske 242 RyoH2l.
o] F2} AFALL ALl AgE AT AlFE
2006del=  12,161701%lot 2020 =
91,2587 0.2 B2 Al7h

Lo ol ot

B ALE FEoHe
Pge Bgon olFA BEATL AR i
2005 8137100141 2023\d 3927122 2| &H o

2 Aaske FAE B2

I8 A&HR o= B3 FY 9]
FAF AL APRES 9Tl B3 B2 FAE
wolx =d|, A EH M%7+ (Organization
for Economic Co-operation and Development,
o]3} OECD) 3922 &35 9= 387= = n)
=, ZFHlo}, ol ofef oo ] HARZ &2
FAZ e 2]

olgzt Atxel A HE2 AwA ALz
013+ A} 2]3o] Hla) 208 © =& Aow ¢
HA A3 cl&Exe Asatete 2 F
o] R R o]FoA] Lo v sHe np el H]3y
T8S A8 o=y =" 7FsAdol wi¢
Eth t%o] o]&atY] F2E AHEH A

2o} QbaAA7} EA)akA]
AT A BA WY A4

oo} BEAEe
shel QA FHe] WA =M o] A
Wajel £ oplahA BTH4l

e

Ju
>
>

Tgo] BE R0z vehih o,
Y A eErlo] Axe] BAE &
FolA volr F24E, WHRTHE
A BAEO] e Ao UEhien
A% AE, A LAHSY o=
AT AT B Ao el
el AE ol EA Aol B AT

o,

ox oX rfr nkE >

rlo

o
i
2 L

(]
—=

oL &

Kim ${10]3} Kang $[4]9) @77} glot =

B Aol B 27 BA o] Foizl AFol
o 7 9 AFOINE wel, RERT g o,
Mg A, WA o] iabzo] Fakuo]
9o} Thakat Welg At Aexol o,

%% 4H Major trauma) & “£5 A1, 2

2w, B4, 4, A, B 713

The Korean Journal of Emergency Medical Services Vol. 29(1)



N AT TR FFES 3P

0%

B2 3 S 257 el AL

o P
o

W 4 Lo

ty ol ok

2
o,

o

—_

)

m Mo
Ju
N
oy
o H
X
k3
X

2
off ™

- 4

=
ol

AL
—
—
NO
—

]

ol\

9 A= 117

o>

it
olN B4
-0,
R
N

2
e s
o
]

oy o mju
N e,
e 3o
4 e

,d
X ok
o

o

—_

!
Lo
o
e
b

o

—_

il
3
— N
E‘ bl
ofy
o
N0
re
=T 1Y
R
g

qu lo
(RS- T
o X

o\
ki
M

Lo oy
o

—

ofy
Lo
fr

O

—_—

b
i of o

o
tlo oy St Jo I

i

3

hu

o

e op

2 o

)
L)
>
Lo
ox
righ
)
N
N

1)

T
o
—o
)

oo

Mo Lo
o,
Py
o
o

(O
oft

lo ot (bt
2

o
1

=

o
&

% o

M 4E 2

X

e
o

f
L)
w2
2
e
=

o

o

&

)

o

-

i

iC)

ok

, e Ao
of Wgsr] sl A
o= A7
Az A% AR FE
o AR 48 TFeR
of Ael A% B 97t
SEER

zj
i

o

—_

(]

-

7

4
AC)
E)

_,d
i)

S off

o

—

oo
il
i

A

A<
=S
I

)27

—_

o
Rl

W L oL o
4
)y
e
=~
(o

i
Lo

o o dr z2 W

rr

ofr
ol
ok
dg
2

U olﬂ

N
)
e o
o
o
)
2

o

3

rir
N
of\
)
]
N

=
=2
o
)
>
N
N,
fz
ro

o

-

w7
EA1aLe} o]o] wa}
&= szl Hal
HEALL Bl
skaL o]of wE o
K=

2
€

&

s
SR

-

2o

b 12 2k rh R

ATE o8 AT B}
1

A2 shefste] Fu bl

-
gul

o
R

D

d B

117

D

A9 FAIHQ AL o)
o|EA} AT Fate] Yuky
=1 2

22X} B
=10, T

o T

A,

2)

Trauma Score, ©]3} RTS) ¢} 22

He
3)

[*)

ol

Mz

—
.

e
e
ay

rr

=2

o Ml oJm &

2

Olﬂlﬁ‘,

N o off

olgzt Akl

#zke]  RTS(Revised

o o
=4e 2Hw,

ol &4 AV Aol

ol
Job o do ox

oo o

A

> od o oX

The Korean Journal of Emergency Medical Services Vol. 29(1)



118

2. A7

2 7= AHAAAA AFse 35
SR ZZA 0] Folste A= 237 HY
o 20199d 1¢¥ 1¢458 2021¢ 12¢ 319744
olEx} AFLE WA FAE itz AT
ATt olEA AlAL FAlE SFAEASAN T

=]
2] 4713 5o

Al
=2

rr

3= Cl145 2 En}

_>L

Patients included in the raw data

N = 674758

Patients included in the raw data

N = 17424

_ | Cases with missing or unknown values

o], AFEHE Z/FE FAE AT A=
AolstFe) g 717 LZFogAlE Ut
32} & 674,7557 & ol&a}F Atz Y P33
A & 17,424700]1R 0w, EAo] &85 i
A= 14958700tk B A7E 98] EAld
dAE o Zol AR AL

(Fig. 3t 2tk

Individuals whose category is
‘not £11,45 (motorcycle/scooter)’

N = 657,334 exclude

Dead on arrival,

The patient’s role during the
transportation accident 'C3 Pedestrian’,
‘C5 Person outsie the vehicle’, 'C38
Others’,

Patients included in the raw data

N = 17424

in the Means of visit, Type of wav,
Instances where the records are
inadequate for analysis

N = 2,466 exclude

Fia. 1. The process of selecting study participants.
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Table 1. General characteristics of study subjects (N=14,958)
Characteristics Category N (%)
Male 13,571 (90.7)
Gender
Female 1,387 (9.3)
16 - 19 1,628 (10.9)
Age (Year) 20 - 39 6,590 (44.1)
40 - 64 4,516 (30.1)
> 65 2,222 (14.9)
National health insurance 4,862 (32.5)
Auto insurance 8,391 (56.2)
Type of insurance Worker's compensation insurance 34 (0.2)
Medical care 381 (2.5)
Others 1,290 (8.6)
Spring (3-5) 3,604 (24.7)
. Summer (6-8) 4,032 (27.0)
Season of visit
Autumn (9-11) 3,927 (26.3)
Winter (12-2) 3,305 (22.0)
Morning (06:00-11:59) 2,360 (15.8)
, N Afternoon (12:00-17:59) 4,526 (30.3)
Time of visit
Night (18:00-23:59) 5,863 (39.2)
Dawn (00:00-05:59) 2,209 (14.7)
. Ambulance 11,337 (75.8)
Means of visit
Others 3,621 (24.2)
Driver 842 (5.6)
Alcohol use Paésenger 17 (0.)
Driver & Passenger 26 (0.2)
Others 14,073 (94.1)
Head, face 4,790 (32.1)
Neck 471 (3.1)
_ o Chest 1,345 (9.0)
Site of chief injured
Abdomen, pelvic 1,285 (8.6)
Upper extremity 2,617 (17.5)
Lower extremity 4,450 (29.7)
Position of the occupant Driver 14,187 (948)
Others 771 (5.2)
Highway 15 (0.1)
Expressway 250 (1.7)
Type of way Public road 13,448 (89.6)
Alley 654 (4.4)
Agricultural road 157 (1.0)
Others 475 (3.2)
Yes 10,776 (72.0)
Helmet use No 3,568 (23.9)
Unknown 614 (4.1)
Hypothermia (-35.0C) 225 (1.5)
Body temperature(C) Normal (35.1C-37.47C) 13,815 (92.4)
Hyperthermia (37.5C-) 918 (6.1)

The Korean Journal of Emergency Medical Services Vol. 29(1)
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ol ‘16-194” 7.598(£1.045)4, ‘20-39
A’ 7.666(+.938)4, ‘40-64A41" 7.640(+.972)
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A FE=7t 7P wow BAHo=R
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Table 2. The mean and standard deviation of the variables (N=14,958)
Characteristics M=SD MIN-MAX

RTS score 7.62+1.01 0.00 - 7.84

Systolic blood pressure (mmHg) 139.27+£30.17 0 - 263

Diastolic blood pressure (mmHg) 82.64+19.88 0 - 216

Heart rate (/min) 86.03+£17.83 0 - 222

Respiration rate (/min) 18.97+3.33 0-53

RTS : Revised Trauma Score
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A, oRzH(18:00-23:59) 7.664(+.920), ‘A = s TH(pK.00D).
(00:00-05:59)" 7.506(+1.241) o2 “Af’e] YesEaa e ‘I 1.561(+£1.130)3,
Wdd Bt $550t 7P wem SAHe IR 1.807(+.415)H 010 em AR f

Table 3. Severity of motorcycle accidents for patients according to general characteristics
- continued (N=14,958)

RTS
Characteristics Category N (%) torF (
1)
M=3D Scheffé
Male 13,571 (90.7) 17.619+1.018
Gender 449 (.503)
Female 1,387 (9.3)  17.638+.935
16 - 19 1,628 (10.9) 17.598+1.045
20 - 39 6,590 (44.1)  7.666+.938
Age (Year) 23.48?) (<§%01)
40 - 64° 4516 (30.1)  7.640+.972 a b, c
> g5¢ 2,222 (14.9) 7.462+1.229
National health insurance? 4,862 (32.5) 17.603+1.064
Auto insurance” 8391 (56.2)  7.648+.936
Type of Workers' compensation insurance® 34 (0.2) 7.724 + 540 5.192 (€.001)
insurance bye
Medical care® 381 (2.5)  7.533+1.192
Others® 1,290 (86) 17.531+1.196
Spring (3-5) 3,694 (24.7)  7.636+.906
Surmmer (6-8) 4,032 (21.0)  7.624+1.000
Season of injury 1.608 (.185)
Autumn (9-11) 3,027 (26.3) 7.591+1.105
Winter (12-2) 3,305 (22.0) 7.633+1.017
Morning (06:00-11:59)? 2,360 (15.8)  7.590+1.045
Afternoon (12:00-17:59)° 45% (30.3) 7.636+.974 14.062 (<.001)
Time of injury a, d{c
Night (18:00-23:59)° 5,863 (39.2)  7.664+.920 bd
Dawn (00:00-05:59)¢ 2,209 (14.7) 17.507+1.241
Ambulance 11,337 (75.8) 17.561+1.130
Means of visit 165.693 (£.001)
Others 3,621 (24.2) 7.807+.415
Driver® 842 (5.6)  7.536+.987
Passengerb 17 (0.1) 7.731+.455 4.233 (.005)
Alcohol use ’ N/ A
Driver & passenger® 26 (0.2) 7.131+1.783
Others! 14,073 (94.1) 7.626+1.010
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Table 3. Severity of motorcycle accidents for patients according to general characteristics

(N=14,958)
RTS
Characteristics Category N (%) tor F (p)
M+SD Scheffé
Head, face® 4790 (32.1)  7.446+1.260
b
Site of chief Chest® 1,345 (9.0)  7.460+1.502 a<lr2, e,f f
.. cle,
injured Abdomen, pelvic? 1,285 (86)  7.489+1.988 &e, f
Upper extrermity® 9,617 (17.5)  7.807+.431 fe
Lower extremity’ 4,450 (29.7)  7.781+.501
. Driver 14,187 (94.8) 7.622+1.009
Position of the 1.913 (271)
occupant Others 771 (5.2)  7.581+1.038
Highway 15 (0.1)  6.873+2.564
Expressway® 250 (1.7)  17.540+1.480
e of vay Public road® 13,448 (89.6) 7593109 5016 (<.001)
Alley* 654 (44)  T.774+.530 a, cd
Agricultural road® 157 (1.0)  7.579+.818
Others 475 (3.2)  7.603+1.071
Yes? 10,776 (72.0) 7.717+.771
Helmet use No® 3568 (23.9) 7.411+1.364 200'02§b§§'001)
Unknown® 614 (4.1)  T7.141+1.734
H ia (-35.07C)? 9295 (1. 9.901 +3.44
o ypothermia ( ) 5 (1.5) 901+3.440 796,089
Y . Normal (35.1C-37.4C)" 13,815 (92.4) 17.691+.717 (<.001)
temperature(C) alblc
Hyperthermia (37.5C-)° 918 (6.1)  T.718+.682
<5k TH(X.001). (+£1.502)4, ‘Bxo} Zur 7.489(+1.288)4,
SF dRBE LAV SFE T o AR 7.807(+.431) A, Bk 7.781(+.501) 4
7.536(+.9871)A, ‘F5A7F 55 3 ol o2 ‘Mgt dFo £4S 4L xPIA =
T.131(£.455)H, ‘eHAe} 52 BF &5 2 FFEE RYon BAHoR /3T

2 3 o] 7.131(x1.783), 71V 7} 7.626
(+£1.010)Hollom FAHCR {27 Ao
7} AR TH(p=.005).

FH & B9e vEleg 92 7.446(+
1.260)3, ‘A% 7.651(£1.025)3, ‘F 7.460

(pX.001).

geate] Al e LM A I 7.622(+
1.009)d, ‘71eF 7.581(£1.038)H o= &}
7b obd oA FF=7F o o BAH
o2 fo% 2pol7t YU p=2T1).
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52 ZHAA ‘IEER 6.873(+£2.564)4,
AFAALER 7.540(+£1.480)%, ‘Ltz =’
7.593(£1.096)4, 7.174(+.530)4,
B2 7.579(+£.818)", ‘71EF 7.603(£1.071)
OB IEHEERA AL HE HS B2

ngom EFAdez felaign

2B

ZE2T E
BSTe =

(X.001).

Aol 2§ AR FEY 1.717(£.771)
A, ‘ZFHgsx] 48 T411(+1.364)4d, ‘L 5+ ¢
< THI(£1L73)HeIR e FARHCR {9

A, “AAH(85.1C-374°C) 7.691(£.71T)H, ‘=
AL(375C o)A T.718(+.682)H 0| oH
FAHCR R o]7h JIKTH(K.001).

|EXt Al 2EXte] &

S0 0Jx|

0.05ET & A& Kol EXAE 3|7 7A]
SR TH(X.001).
\ 2 Ry R YoldlA FF5E
AL ‘AA)-2(35.0C o)3}1)’ 2.901(£3.440)
Table 4. Factors influencing the severity of motorcycle accidents for patients - continued
(N=14,958)
Factor B SE Odds Ratio (95% CI) p
16 - 19 1
20 - 39 0.015 0.140 1.015 (0.771-1.336) 915
Age (Year)
40 - 64 0.024 0.149 1.024 (0.764-1.373) 872
> 65 0.369 0.153  1.447 (1.073-1.951) 015
National health insurance 0.019 1.051  1.019 (0.130-7.998) .986
Auto insurance 0.173 1.050  1.188 (0.152-9.304) .869
Type of insurance Workers' compensation insurance 1
Medical care 0.121 1.072 1.129 (0.138-9.223) 910
Others 0.529 1.056 1.698 (0.214-13.439) 616
Morning (06:00-11:59) 0.294 0.125 1.341 (1.049-1.715) .019
Afternoon (12:00-17:59) 0.104 0.111 1.109 (0.893-1.379) .349
Time of injury
Night (18:00-23:59) 1
Dawn (00:00-05:59) 0.461 0.125 1.586 (1.242-2.025) <.001
Ambulance 1.935 0215 6.921 (4.543-10.545) <.001
Means of visit
Others 1
Driver 1
Passenger 0.384 1.081  1.468 (0.177-5.993) 122
Alcohol use
Driver & passenger 0.648 0.583  1.911 (0.609-5.993) 267
Others 0.272 0.155  1.312 (0.968-1.779) .080
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Table 4. Factors influencing the severity of motorcycle accidents for patients

(N=14,958)
Factor B SE  Odds Ratio (95% CI) D
Head, face 2188 0251 8921 (5.458-14.581)  <.001
Neck 1239 0.363 3452 (1.694-7.033)  .001
Site of chief Chest 1736 0277 5672 (3.298-9.756)  <.001
injured Abdomen, pelvic 2012 0271 7476 (4.395-12.718)  <.001
Upper extremity 1
Lower extremity 0664 0276 1942 (1.132-3.334)  .016
Highway 1704 0988 5498 (0.793-38.102)  .084
Expressway 0.741 0526  2.097 (0.747-5.884) 159
Public road 1080 0327 2945 (1.553-5586)  .001
Type of way
Alley 1
Agricultural road 0264 0506 1302 (0.483-3.509)  .602
Others 0933 039 2542 (1.170-5525) 018
Yes 1
Helmet use No 1061 0.097  2.890 (2.391-3493)  <.001
Unknown 1.809 0.143  6.105 (4.613-8.078)  <.001
Hypothermia (-35.07C) 3.854 0.252 47.168 (28.790-77.276) <.001
iorggerature(t) Normal (35.1C-374C) 0071 0.193 1074 (0.736-1.567) .71l
Hyperthermia (37.5C-) 1
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