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Table 1. Comparison of general characteristics between the three groups

) Minor Serious
Variables Y A1) @ais 3o 0 pvalue
N (%) N (%) N (%) N (%)
Participants 1,953 420 138 2,011
Sex
Male LIS (60.8) 267 (63.6) 93 (674) 1,548 (61.6) 0,208
Female 765 (39.2) 153 (36.4) 45 (326) 963 (384) .
Age (years)
mean+S.D. 4544157  44.1+159  46.4+15.7  45.4+15.7 0.393
Height (cm)
N 1,513 144 100 1,757 0.937
Mean+S.D. 166.8+9.3  167.0+9.2  167.1£79  166.8£9.2
Weight (kg)
N 1,514 144 100 1,758 0,005
Mean+S.D. 66.1£12.7  685+14.7  66.5+125  66.3£129
BMI (kg/m?)
N 1,500 143 100 1,743 <0.05
Mean+S.D. 23.6+3.6 24.4+4.2 23.7+3.6 23.7+3.6
Seating
Position
Driver 1,275 (65.3) 274 (65.2) 103 (74.6) 1,652 (65.8)
Front
422 (21.6) 105 (25.00 23 (16.7) 550 (21.9)

passenger <0.05

nd
2" row 256 (13.1) 41 (98) 12 87 309 (123)
passenger
Vehicle Type
Sedan L112 (369) 236 (56.2) 80 (58.0) 1,428 (56.9)
SUV 392 (20.1) 93 (22.1) 19 (13.8) 504 (20.1) 0.296
Van 171 (8.8) 30 (7.1) 12 (8.7) 213 (8.5)
Light Truck 278 (14.2) 61 (14.5) 27 (19.6) 366 (14.6)

_’IO_



Seat Belt

N 1,897 403 136 2,436
Fasten 1,266 66.7) 236 (58.6) 75 (55.1) 1576 (647  <0.001
Unfasten 632 (33.3) 167 (41.4) 61 (449) 860 (35.3)
Airbag
Deployment
Frontal 431 (22.1) 140 (333) 38 (275) 609 (24.3)  <0.001
Curtain 61 (3.1) 25 (6.0) 6 (4.3) 92 (3.7) <0.05
Seat 44 (2.3) 15 (3.6) 7 (5.1) 66 (2.6) 0.056
Knee 21 (1.1 2 (0.5) 2 (1.4) 25 (1.0) 0.458
Collsion Type
Frontal 953 (48.8) 229 (6545 91 (65.9) 1,273 (50.7)
Left-side 159 (8.1) 33 (7.9) 12 (8.7) 204 (8.1)
Right-side 129 (6.6) 41 (9.8) 5 (3.6) 175 (7.0)
Rear-end 251 (12.9) 16 (3.8) 3 (2.2) 270 (10.8)  <0.001
Rollover 276 (14.1) 64 (15.2) 13 (9.4) 353 (14.1)
Multiple 185 (95) 37 (88) 14 (10.D 236 (9.4)
Collision
Deformation
Extent
Median [IQR] 3 [2-4] 3 [2-5] 4 [3-6] 3 [2-4] <0.001
Deformation
Zone
Zonel
854 (43.7) 125 (29.8) 21 (15.2) 1,000 (39.8)
(Extent 1-2)
Zone 2
828 (42.4) 200 (476) 78 (656.5) 1,106 (440)  <0.001
(Extent 3-5)
Zone 3
271 (139 95 (22.6) 39 (283) 405 (16.1)
(Extent 6-9)
BMI : Body Mass Index, SUV : Sports Utility Vehicle, S.D. : Standard

Deviation,

IQR : Interquartile Range
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Table 2. Abdominal injury according to collision type

Abdominal Right-side Rear Rollover Multiple Total
.. p-value
Injuries N (%) N (%) N (%) N (%)
N 1,273 (50.6) 270 (10.7) 353 (14.0) 236 (9.4) 4ol
’ ' ' ' ' (100.0)
Injured organs
Liver (All) 4 (1.5) 20 (5.7) 9 (3.8) 159 (6.3) <0.001
Liver (= 3) 1 (0.4) 8 (2.3) 5 (2.1) 58 (2.3)  0.342%
Spleen (All) 0 4 (1.1) 4 (1.7) 49 (2.0)  <0.001%*
Spleen (> 3) 0 1 (0.3) 0 25 (1.0)  <0.001*
Kidney (All) 1 (0.4) 10 (2.8) 6 (2.5) 45 (1.8)  0.139%
Kidney (> 3) 0 4 (1.1) 2 (0.8) 17 (0.7)  0.586%

_13_



Pancreas (All) 15 (12) 1 (05) 1 (0.6) 0 0 2 (0.8) 19 (08)  0.153+
Pancreas (= 3) 10 (0.8) 0 0 0 0 2 (0.8) 12 (0.5) 0567
Bowel (All) 36 (2.8) 3 (15) 0 1 (0.4) 3 (0.8) 7 (3.0) 50 (20)  <0.05+
Bowel (= 3) 29 (2.3) 3 (15) 0 0 2 (0.6) 5 (2.1) 39 (16) <0.05%
Mesentery & 34 (2.7) 2 (1.0) 1 (0.6) 1 (0.4) 1 (0.3) 9 (3.8) 48 (19)  <0.05%
Omentum (ALL)
M

esentery & 18 (1.4) 0 0 1 (0.4) 0 6 (25) %5 (1.0) <005
Omentum (> 3)
Vessel (ALL) 13 (1.0) 1 (05) 0 1 (0.4) 2 (0.6) 3 (1.3) 20 (08) 0551%
Other (ALL) 18 (1.4) 2 (1.0) 1 (0.6) 0 4(11) 2 (0.8) 27 (1.1)  0.432+
Injury Severity
Serious Al

91 (7.1) 12 (5.9) 5 (2.9) 3 (1.1) 13 (3.7) 14 (59 138 (G5)  <0.001

(= AIS 3)

#. Kruskal Wallis Test, Al : Abdominal Injury
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Table 3. Abdominal injury according to Deformation extent zone

Zone 1 Zone 2 Zone 3 Total val
N (%) N (%) N (%) N (%) b~vale
N 1.000 (39.8) 1.106 (44.0) 405 (16.1) 2511
Injured organs
Liver (ALL) 30 (3.0) 83 (7.5) 46 (11.4) 159 (6.3) <0.001
Liver (> 3) 9 (0.9) 32.(2.9) 17.(4.2) 58 (2.3) <0.001
Spleen (ALL) 5 (0.5) 29 (2.6) 15 (3.7) 49 (2.0) <0.001
Spleen (> 3) 0 16 (1.4) 9 (2.2) 25.(1.0) <0.001*
Kidney (ALL) 6 (0.6) 27 (2.4) 12 (3.0) 45 (1.8) <0.001
Kidney. (>_3) 3.(0.3) 9 (0.8) 5 .(1.2) 17..00.7) <0.05%
Pancreas (ALL) 5 (0.5) 11 (1.0) 3 (0.7) 19 (0.8) 0.425%
Pancreas (= _3) 3.(0.3) 7.(0.6) 2.(0.5) 12..(0.5) 0.452:
Bowel (ALL) 6 (0.6) 32 (2.9) 12 (3.0) 50 (2.0) <0.001
Bowel (= 3) 4 (0.4) 26.(2.4) 9 (2.2) 39.(1.6) <0.001*
Mesentery & Omentum (ALL) 7 (0.7) 30 (2.7) 11 (2.7) 48 (1.9) <0.05
Mesentery & Omentum (>3) 4 (0.4) 18 (1.6) 3 (0.7) 25 (1.0) 0.163
Vessel(ALL)* 1.(0.1) 14 (1.3) 5.(1.2) 20.(0.8) <0.05%
Other(ALL)* 4 (0.4) 13 (1.2) 10 (2.5) 27 (1.1) <0.05
Injury_Severity
Serious Al (3 > AIS) 35 (13.1) 92 (24.5) 42 (26.6) 169 (21.1) <0.001

#: Kruskal Wallis Test, Al : Abdominal Injury
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Table 4. Multiple Logistic Regression on Serious Abdominal Injury

Variables Odds ratio 95% CI
Sex Male Ref
Female 1.113 0.679-1.824
Age 0.998 0.984-1.011
BMI 0.996 0.940-1.055
Sedan Ref
Vehicle SUV 0.705 0.366-1.355
Type Van 0.699 0.345-1.417
Light Truck 1.152 0.566-2.347
Seat 22 row passenger Ref
eating . _
Position Driver 1.753 0.794-3.870
1** row right 0.968 0.394-2.379
Unfasten Ref
Seatbelt
cabe Seatbelt Fasten 0.567 0.698-0.873
Frontal Non-deployment Ref
Airbag Deployment 0.944 0.568-1.569
Curtain Non-deployment Ref
Airbag Deployment 1.239 0.416-3.692
Frontal Collision Ref
Left-side Collision 0.687 0.283-1.670
Collision  Right-side Collision 0.675 0.259-1.758
Type Rear Collision 0.168 0.040-0.705
Rollover 0.450 0.200-1.014
Multiple Collision 0.966 0.487-1.917
Deforma?on Zone Ref
Deformati .
on Extent ~Deformation Zone 3.698 1.984-6.891
7
"¢ Deformation Zone =00 2.691-12.07
3 : 3
Constant 0.034

*Hosmer & Lemeshow Test : X2=12.2223, p-value = 0.142, r2=0.113 *Area
Under the Curve of Receiver Operating Characteristic Curve : 0.737
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ABSTRACT

The Effect of Collision Type and Deformation Extent on the

Occupant’s Abdominal Injury in Motor Vehicle Collision

Kang, Chan Young

Department of Medicine

The Graduate School

Yonsei University

Directed by Prof. Kang Hyun Lee

Purpose
The purpose of this study is to determine how the collision type and vehicle's

deformation extent affect the occupant’s abdominal injury.

Materials and Methods

This study is a retrospective observational study using Korean In-Depth Accident
Study (KIDAS) database. Participants were classified into no abdominal injury (No
Injury), minor abdominal injury (Minor), and severe abdominal injury (Serious)
groups according to the Abbreviated Injury Scale (AIS) score. Collision types were
classified as frontal, left- and right-side, rear, rollover, and multiple collisions
according to 1 to 3 columns of the Collision Deformation Classification (CDC). The
deformation extent was classified into Zone 1 (Exent 1-2), Zone 2 (Exent 3-5),
and Zone 3 for (exnent more than 6), using the 7th column. This study compared
the characteristics (gender, age, vehicle type, whether or not to wear a seat belt,
collision type, vehicle damage, etc.) of each group, and compared the incidence of

abdominal and organ injury according to the collision type and deformation extent.

Results

The data of 2511 participants, extracted from the KIDAS data between 2011 and
2018, were used for analysis. There were 55% (138 patients) in the serious
abdominal injury group, 16.7% (420 patients) in the mild abdominal injury group,
and 77.8% (1,953 patients) in the no abdominal injury group.

_29_



In the serious abdominal injury, the proportion of frontal collision was 65.9%,
which was higher than the other two groups (No injury: 48.8, Minor: 54.5%). And
the rate of the Zone 3 was also 28.3%, which was higher than the other two
groups (No injury: 13.9% Minor: 22.6%) (p<0.05). The incidence of serious
abdominal injuries according to the collsion type was highest in the frontal
collision with 7.196. There was a difference in the collision type in which serious
injury (AIS 3+) occurred for each organ. Serious liver injury were most common
in frontal collision (2.7%), serious spleen injury in left collision (3.4%), serious
bowel injury in frontal collision (2.3%), and serious mesentery and omentum injury
in multiple collision (2.5%) (p. <0.05).

As the deformation extent zone increased from 1 to 3, the incidence of serious
abdominal injury increased to 13.1%, 24.5%, and 26.6%, and the incidence of organ
injury showed significant differences in liver, spleen, kidney, and bowel (p. <0.05).
As a result of logistic regression analysis, the odds ratio for serious abdominal
injury was lower in the collision type, 0.168 (0.040-0.705) in the rear—end collision
than in the frontal collision. And the odds ratio for serious abdominal injury was
3.698 (1.984-6.891) in Zone 2 and 5.700 (0.2691-12.073) in Zone 3, which was
higher than Zone 1. The Odds Ratio for serious abdominal injuries was 0.567

(0.698-0.873), which was lower in wearing the seat belt than not wearing.

Conclusion

There was a difference in the incidence of serious abdominal injury according to
the collision type and the defomration extent. The incidence of serious abdominal
injury was in the order of frontal, rolloover, and multiple collisions, and the
probability of serious abdominal injury was 0.42 times lower in rear—end collision
than in frontal collision. The incidence of serious abdominal injury increased as
the deformation extent zone from 1 to 3, and the probability of serious abdominal
injury was 2.3 times higher in the zone 2, and 5.7 times in the zone 3 than in the

zone 1.

Key words : Abdominal injury, Motor vehicle collision, Collision type, Deformation

extent

_30_



