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Abstract

Occupant injuries related to the low deformation extent of car accidents were not regarded as severely
injured patients in trauma care. Although the deformation extent (Zone 1) is not meaningful according to
the CDC'’s guidelines for Field Triage of Injured Patients, many severe occupant injuries including motor
vehicle deaths actually occurred related to low deformation extent. We analyzed the characteristics and
injury severity of patients with low deformation extent (Zone 1 and Zone 2) based on the Korean In-Depth
Accident Study Database. Rollover crashes, frontal crashes and left side-impact crashes were related to
the mortality of the occupant injuries with low deformation extent. It is obvious that wearing seatbelts and
deploying airbags can protect the occupants, particularly drivers. Prevention strategies should include the
reinforcement of a law which requires installation and use of safety devices such as airbags.

Key words: occupant injury, traffic accident, injury severity score, deformation extent
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Figure 1. The classification of occupants involved in traffic
accidents related to low deformation extent according to

the injury severity
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Zone 1 (n= Zone 2 (n=558) P-vaue'
Age (years-ad), mean (SD) 436 (17. 446 (17.3) 500
Mae, n (%) 95 (51.6 275 (49.3) 610
SBP (mmHg), mean (SD) 130.3 (36. 130.3 (30.3) 1.000
GCS, mean (SD) 141 (35 14.4 (2.7) 321
BMI, mean (SD) 2366 (3 23.13 (3.67) 146
MAIS, mean (SD) 1.44 (0.9 1.72 (1.04) .001
ISS, median (IQR) 2 (1-4) 3 (2-6) .001
Airbag deployment, n (%) 17 (9.2) 126 (22.6) .002
Seatbelt, used, n (%) 119 (64.7) 344 (61.6) .067
Mortdlity, n (%) 1 (0.54) 4 (0.72) .001

*P<.05, SD: standard deviation, SBP: systalic blood pressure, GCS: Glasgow coma scale, BMI: body mass index, MAIS: maximal
abbreviated injury scae, |QR: interquartile range, I1SS: injury severity score
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Table 2. The ratio of severe injured occupants involved in traffic accidents related to low deformation extent

Zone 1 (n=184)

Zone 2 (n=558)

— P-value*
Severe injury
By MAIS, n (%) 21 (11.4) 116 (20.8) 005
By ISS, n (%) 6 (3.3) 52 (9.3) 043
*P<.05, MAIS: maximal abbreviated injury scale, ISS: injury severity score
Table 3. The occurrence of injured occupants according to the area of deformation of vehicles
Area of deformation Zone 1 (n=184) Zone 2 (n=558) P-vaue*
B, n (%) 5 (29.9) 83 (14.9)
F, n (%) 60 (32.6) 293 (52.5)
L, n (%) 36 (19.6) 80 (14.3) <.001
R, n (%) 25 (13.6) 3 (13.1)
T, n (%) 7 (3.8) 28 (5.0
“P<.05, B rear—end, F: front, L: left, R right, T: roll—over
Table 4. The occurrence of severe injured occupants according to the area of deformation of vehicles
. Zone 1 (n=184) Zone 2 (n=558) o
Area of deformation VASS 3 P-value
B, n (%) 5(2.7) 9 (1.6) 488
F, n (%) 8 (4.3) 60 (10.8) 134
L, n (%) 2 (1.1) 20 (3.6) .009
R, n (%) 4 (2.2) 17 (3.0) 322
T,n (%) 2 (1.1) 10 (1.8) 547
Total, n (%) 21 (11.4) 116 (20.8) .005
*P<.05, CE: crush extent, MAIS: maximal abbreviated injury scale
Table 5. The anatomical areas of severe injury acccording to the deformation extent
AlSt, AlS2, AlIS3, AlS4, AlS5 AlS6, . "
AIS =3 n (%) n (%) n (%) n (%) n (%) n (%) P-vale
Zone 1 (n=21) 11 (52.4) 0 (0.0) 7 (33.3) 2 (9.5) 2 (9.5) 0 (0.0) < 001
Zone 2 (r=116) 45 (38.8) 0 (0.0) 51 (44.0) 19 (16.4) 9 (7.8) 0 (0.0) )
*P<.05, AIS: abbreviated injury scale
Z LA AGHSZ2(MAIS) Off et 11.4%2F 20.8%, 1(Zore 1)2(1.1%) 0fl Bloll 52 =401 R2I6HH O &
SASECHA(1SS) 0f QloHA = 3.3%2 9.3%= LIE O] 2SS & 2= AUCHpP=.009) (<Table 4>).
SHCH p=.005, .043, respectively) (<Tadle 2>).
4. ST ELAC| HIEHPIPA0| [ &4 29 Hlw
3. AAEA 2/E HEHRA0 2 ESAt =3 EANEL &4 HAS HIWolEH, HEERT
=4 U ST SN LNE A 1(Zore 1) 20IM= 02l & = 2=A(AIST) 0] 524%=2
THAlEA 20 T2t ESA &4 242 U WS JFEE OoF) B2 £&AHAIS3) 0] 33.3%=2 11 2o &
[, HEEHRIPA 1(Zone 1) DOIAIS BHES(326%) 0] LAISHCH HSISIR 2(Zone 2) 2UIAS B &4
D FHFZ(29.9%) 0l 2ol 20| LAMEIA D, BIEHE (AIS3) 0] 44.0%= D &40, 1 Chsez Oel &
PI7H 2(Zone 2) 2UAE HHSS0| 25 &4 &M ZAHAIST) 0] 38.8% ZHAHBIHCH p<.001) (<Tade 5>)
0l 52.5%= AIRHCHpP<.001)(<Table 3>).
0l = XAl &4 LY 2 2210 HIER(| [HE 5. EtEX} {UX|, OHFHHE X2 2 (|0 FIf
ST M SNSESE ATHEN, I SHES0HA B H20 OE Y2 HEHFARSW H2E
YA 2(Zone 2)T(3.6%) UM HAEHARA WS St £4ESE Hl
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Table 6. The ratio of severe injured occupants involved in traffic accidents related to low deformation extent according to the position of

occupant
Position of Severe injury*
P Driver, Assistant, 2rd row left, 2rd row right, etc., P-vaue*
n (%) n (%) n (%) n (%) n (%)
Zone 1 (n=184) 13 (7.1) 6 (3.3) 0 (0.0) 1(0.5) 1 (0.5) < 001
Zone 2 (n=558) 74 (13.3) 18 (3.2) 6 (1.1) 11 (2.0) 7 (1.3) )
*P<.05

by MAIS (maximal abbreviated injury scale) = 3

Table 7. The ratio of severe injured occupants involved in traffic accidents related to low deformation extent according to the seat-belt use

Severe injury*

Seat-belt Use Used, n (%) Not used, n (%) P-value
Zone 1 (n=184) 9 (4.9) 12 (6.5) 021
Zone 2 (n=558) 67 (12.0) 49 (8.8) 564

*P<.05
by MAIS (maximal abbreviated injury scale) = 3

Table 8. The ratio of severe injured occupants involved in traffic accidents related to low deformation extent according to the airbag deployment

Severe injury*

Airbag deployment nioyed. n (%) Undepioyed, 1 (%) P-value
Zone 1 (n=184) 0 (0.0) 21 (11.4) < 001
Zone 2 (n=558) 31 (5.6) 85 (15.2) '

“by MAIS (maximal abbreviated injury scale) = 3

ESAC E5 AR (12 3 &4 SMESE 7 6. ESXA Al §4
AgH 20 2T ST IIE H2 2192 LIE L, ESA S A= 25 53011, 0] & &t Y2 HE
E 2 250N XD IR 20| SMHOL, HE HL| A 1(Zore 1) 20l SEICH< Tadle 1>). AFLXDE
HARA 1(Zone 1) (7.1%) 01l HISH HEESIFRA L2 AlISS ATHEY, HEHIARA 1(Zore 1) 201
2(Zore 2) 2(13.3%) HIA SEXIC| = A} g =5 Y2 MSAID, OHHEE OIE= L I Y
0l R2ABIH =H LIERKCH p<.001) (< Table 6>). ZOH AEHZ THH S22 Liet XEXIO S50t 22! AlEl

OHMHES MNZHS [, HEHRIPA 1(Zone 1) 2 ALt BHAHRATA 2(Zone 2) 20l =8H 42| AFLR
A= =26 LAS HECH SZ 4K 20| ¢ £ £ 30| MSAL(2Y) L I=E SHESS(19) 0l A
E LIS (= .021), HEELIT 2(Zone 2) 201l 2t el 401 210190, LXK 1892 JHSs
Ne &E 00 et 228t X0l SAACH p=.564) Het=l S8 E4000 2Joi ZAUGHACE Es fAXI0 [t
(<Tade 7>). M= BHEHARA 1(Zone 1) 22 AKX 1HS &6

OIO{EHO] ZOHTIUS [ HEHERIPS 1(Zone 1) 2 O 2HX}3Y, A GEXH1Y, 12l0 g5 2IX 0l
HNE S5 &40 QAT Bt MIHEX ZUAS A 10| AFURHCE AIYAL 5 = 3E(HEHAARS
M 21H(11.4%) 2| BF E=AXD LASHOH, HERS 1(Zore 1) 22| AIZAH 1Y HE) 2 OMHUES RZ5IK|
7 2(Zore 2) ZUHIME HIOIHO| HIHEIXI 2LAS [ 2AAL, Mo 2F FIHCIX| LU=0, 0] T 2242
Ol HIHEIAS HECH 2 2,700 2 85%(15.2%) 2 = ARAIIAE OIO{EH0] OOl ZEEI0 UK LRUACE

S EATOL LMFICHp<.001) (< Table 8>).
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