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Purpose: To compare injury sustained and severity of child occupant according to the types of safety restraint sys-
tems in motor vehicle crashes.

Methods: This was a retrospective observational study. The study subjects were child occupants under the age of 8
years who visited a local emergency center following a motor vehicle crash from 2010 to 2014. According to safety
restraint: child restraint systems (CRS), belted, and unbelted, we compared injuries sustained and injury severity using
the maximal Abbreviated Injury Scale (MAIS) and Injury Severity Score (ISS), and analyzed the characteristics of severe
injuries (AIS2+).

Results: Among 241 subjects, 9.1% were restrained in CRS, 14.5% were only belted, and 76.3% was unbelted at the
time of the crashes. Fourteen had severe injuries (AIS2+), all of whom didn’ t be restrained by CRS. Injuries in face and
neck were the highest in unbelted group, and MAIS and ISS were the lowest in CRS group.

Conclusion: Among safety restraint systems for child occupant in motor vehicle crashes, the CRS have the preventive
effect of face and neck injuries, and are the most effective safety restraint systems. [ J Trauma Inj 2015; 28: 98-103 |
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Table 1. Demographic characteristics of vehicle crashes
involving children under the age of 8 years.

Characteristics Classification N (%)
Gender Male 119 (49.4)
Femae 122 (50.6)
Age (years) mean + SD 39+20
0-1 7(29)
-2 24 (10.0)
-3 31(12.9)
-4 58 (24.1)
-5 25(10.4)
-6 38 (15.8)
-7 23( 9.5)
-8 35(14.5)
Means of Visiting By walk 22( 91
Other vehicle 111 (46.1)
119 ambulance 105 (43.6)
Hospital ambulance 3(12
Seating position Front seat 40 (16.6)
Rear seat 201 (83.4)
Safety device Seat belt 35(14.5)
Child restraint systems 22( 91
No 184 (76.3)
Vehicle type Passenger car 194 (80.5)
Sport utility vehicle 18( 7.5)
Truck 4( 17
Van and bus 25 (10.4)
Posture Sitting 217 (90.0)
Sitting on parent’s lap 21( 8.7)
Lying on the seat 2( 0.8
Riding on parent’s back 1(05)
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Table 2. Comparison of injury sustained according to safety restraint among children in motor vehicle crashes.

_ _ Total CRS* Belted Unbelted )
Injury sustained (n=241, %) (=22, %) (n=35, %) (n=184, %) pvalue
Head 78 (32.4) 5 (22.7) 11 (32.4) 62 (33.5) 0.604
Face 60 (24.9) 0 7(20.6) 53 (28.6) 0.003
Neck 13( 5.4) 1( 45) 5(14.7) 7( 38) 0.041
Chest 14( 5.8) 1( 45) 0 13( 7.0) 0.341
Abdomen 19( 7.9) 0 4(118) 15( 8.1) 0.280
Spine 7( 29) 0 1( 29) 6( 32) 1.000
Upper Extremity 10( 4.1) 1( 45) 1( 29 8( 4.3) 1.000
L ower Extremity 22( 9.1) 3(136) 1( 29 18( 9.7) 0.330

* CRS: child restraint systems
" p values were derived using Fisher’s exact test
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Table 3. Comparison of injury severity according to safety restraint systemsin motor vehicle crashes.
CRS* Belted Unbelted alue’
(n=22) (n=35) (n=184) pvaue
MAIS® (mean) 0.50 0.85 0.96 0.01
ISS' (mean) 0.55 1.29 2.18 0.01

* CRS: Child restraint systems

" p values were derived using Kruskal-Wallis test
* MAIS: maximal abbreviated injury scale

' ISS: injury severity score

Table 4. Characteristics of severe injuries (abbreviated injury scale score > 2) in motor vehicle crashes.

No Sex Age  Sdfety restraint Vehicletype MAIS* ISST Result Diagnosis
1 M 3 No Van 4 20 Admission Bilateral lung contusion
Spleen laceration
2 F 5 No Passenger car 2 4 Admission Liver laceration
3 No Truck 18 Transfer Pneumocephalus
Panfacial fracture
Cervical spine sprain
4 F 5 No SUV* 5 50 Death after Intracranial hemorrhage
admission Bilateral lung contusion
Liver laceration
Mandible fracture
5 F 6 No Suv 3 17 Death after Subarachnoid hemorrhage
admission Unilateral lung contusion
Liver laceration
6 F 5 Seat belt Suv 3 9 Admission Cerebrum contusion
Skull vault fracture
Cervical spine sprain
7 F 5 No passenger car 2 5 Admission Tongue laceration
Talusfracture
8 F 5 No passenger car 2 5 Admission Forehead laceration
Cervical spine sprain
9 M 3 No passenger car 6 75 Death Head crush injury
10 M 7 No passenger car 5 9 Admission Humerus fracture
Forehead contusion
11 F 4 No passenger car 2 8 Admission Cerebral concussion
Orbital fracture
12 M 2 No passenger car 2 9 Admission Low lip laceration
Cervical spine fracture
Liver contusion
13 F 2 Seat belt passenger car 4 Admission Renal contusion
14 F No SUv 4 Admission Skull vault fracture

* MAIS: maximal abbreviated injury scale
" ISS: injury severity score
¥ SUV: sport utility vehicle
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