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Age group characteristics of children who visited
aregional trauma center and analysis of factors
affecting the severetrauma
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Purpose: The aim of this study was to anayze the age group characteristics and factors associated with the severe traumain
children who visited aregiond trauma center.

M ethods: We reviewed children aged 18 years or younger who visited a regional trauma center, equivaent to level 1 trauma
centers in the United States, in Incheon, Korea from July 2014 through December 2019. They were classified by the age
groups: preschoolers (0-6 years), schoolers (7-12 years), and adolescents (13-18 years). Across the 3 age groups, event pro-
files, severity, and outcomes of injury were compared. Multivariable logistic regressions were used to identify factors associ-
ated with the severe trauma, defined asthe Injury Severity Score of 16 or higher.

Results: Among the total of 367 children, 74 (20.2%) were preschoolers, 73 (19.9%) were schoolers, and 220 (59.9%) were
adolescents. The most common injury mechanisms in the preschoolers, schoolers, and adolescents were fal (40.5%), pedes
trian collision (32.9%), and motorcycle accident (38.6%), respectively. The adolescents had the highest median Injury
Severity Score (13 [interquartile range, 6-23]; P < 0.001). In the multivariable analyses, the Glasgow Coma Scae of 3-8
(odds retio [OR], 14.60; 95% confidence interval, 5.40-39.42) had the highest OR for severe trauma, followed by injury in
the abdomen or pelvic contents (OR, 11.61; 95% confidence interval, 4.66-28.89).

Conclusion: In pediatric trauma, the mechanism and severity of injury may differ according to age groups, with the severe
trauma associated with injuries to the head and torso. It is advisable to have age group-specific approaches and strategies for
injury prevention.
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Fig. 1. Age distribution of the children who visited aregional trauma center from July 2014 through December 2019. Overal, as the
children s age increases, their numbers also increase.
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Table 1. Age groups characteristics and injury event profiles of the study population
Age group*
. Total
Variable (N = 367) Preschoolers Schoolers Adolescents Pvalue
(N =74) (N=73) (N = 220)
Age y 15 (1-17) 3(2-5) 9(7-11) 16 (15-17) NA
Boys 267 (72.8) 40 (54.1) 60 (82.2) 167 (75.9) <0.001
Place of injury <0.001
Home 93(25.3) 36 (48.6) 16 (21.9) 41 (18.6)
Small road 69 (18.8) 18 (24.3) 28 (38.4) 23(10.5)
General road 161 (43.9) 16 (21.6) 16 (21.9) 129 (58.6)
Others 44 (12.0) 4 (5.4) 13(17.8) 28 (12.7)
Season of injury 0.006
Spring 84 (22.9) 14 (18.9) 14 (19.2) 56 (25.5)
Summer 112 (30.5) 24 (32.4) 34 (46.6) 54 (24.5)
Fall 112 (30.5) 29(39.2) 15 (20.5) 68 (30.9)
Winter 59 (16.1) 7(9.5) 10 (13.7) 42(19.1)
Time of injury <0.001
Day 129 (35.1) 33 (44.6) 38(52.1) 58 (26.4)
Evening 155 (42.2) 34 (45.9) 30(41.1) 91 (41.4)
Night 83(22.6) 7(9.5) 5(6.8) 71(32.3)
Public ambulance 219 (59.7) 37 (50.0) 35(47.9) 147 (66.8) 0.003
Transferred 135(36.8) 30 (40.5) 36 (49.3) 69 (31.4) 0.017
Injury mechanism <0.001
Slip down 15(4.1) 2(2.7) 6(8.2) 7(3.2)
Fall 82 (22.3) 30 (40.5) 10 (13.7) 42 (19.1)
Struck 21(5.7) 6(8.1) 3(4.) 12 (5.5)
Pedestrian 73(19.9) 28 (37.8) 24 (32.9) 21(9.5)
Bicycle 35(9.5) 2(2.7) 23(315) 10 (4.5)
Motorcycle 86 (23.4) 1(1.4) 0(0) 85 (38.6)
Car passenger 45 (12.3) 5(6.8) 4(5.5) 36 (16.4)
Others 10(2.7) 0(0) 3(4.) 7(3.2
Intentional injury 24 (6.5) 2(2.7) 3(4.1) 19 (8.6) 0.131
Glasgow Coma Scale 0.854
14-15 264 (71.9) 55 (74.3) 55 (75.3) 145 (65.9)
9-13 44 (12.0) 7(9.5) 8(11.0) 29(13.2)
3-8 59 (16.1) 12 (16.2) 0(13.7) 37(16.8)
Hypotension 68 (18.5) 17 (23.0) 18 (24.7) 33(15.0) 0.100

Values are expressed as median (interquartile range) or number (%).
* Defined as preschoolers, 0-6 years; schoolers, 7-12 years; and adolescents, 13-18 years.
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Table 2. Injury severity
Age group
. Total
Variable (N = 367) Preschoolers Schoolers Adolescents Pvalue
(N =74) (N=73) (N =220
Injury Severity Score 10 (5-21) 8 (4-16) 9 (5-16) 13 (6-23) <0.001
Classification of Injury Severity Score 0.002
Mild (1-8) 127 (34.6) 37 (50.0) 25(34.2) 65 (29.5)
Moderate (9-15) 104 (28.3) 18 (24.3) 28 (38.4) 58 (26.4)
Severe (16-75) 136 (37.1) 19 (25.7) 20 (27.4) 97 (44.1)
Injured body region*
Head or neck 192 (52.3) 44 (59.5) 38 (52.1) 110 (50.0) 0.370
Face 93 (25.3) 9(12.2) 14 (19.2) 70 (31.8) < 0.001
Chest! 110 (30.0) 18 (24.3) 16 (21.9) 76 (34.5) 0.062
Abdominal or pelvic contents’ 104 (28.3) 15 (20.3) 15 (20.5) 74 (33.6) 0.022
Extremities or pelvic girdle' 145 (39.5) 15 (20.3) 20 (27.4) 110 (50.0) <0.001
External 209 (56.9) 40 (54.1) 39 (53.4) 130 (59.1) 0.596
Number of injured body region
2 104 (28.3) 20 (27.0) 23(31.5) 61 (27.7) 0.120
>3 60 (16.3) 8(10.8) 7(9.6) 45 (20.5) < 0.001

Values are expressed as median (interquartile range) or number (%).

* Sums of the proportions exceed 100% because of the presence of multipleinjury.

" Mean Injury Severity Scores + standard deviationswere 23.4 + 11.8, 19.9 + 11.5, and 19.0 + 12.1in the order of rows.

Table 3. Outcomes

Age group
. Total
Variable (N = 367) Preschoolers Schoolers Adolescents Pvalue
(N=74) (N=73) (N = 220)

Emergency department outcome 0.184
Hospitalization, ward 136 (37.1) 33(44.6) 31(42.5) 72 (32.7)
Hospitalization, ICU 176 (48.0) 35 (47.3) 29 (39.7) 112 (50.9)

Surgery or intervention 47 (12.8) 6(8.1) 11 (15.1) 30(13.6)
Transfer 4(1.1) 0(0) 0(0) 4(1.8)
Expire 4(1.1) 0(0) 2(2.7) 2(0.9)

ICU length of stay, d 3(2-7) 2(1-9) 2(1-3) 4(2-9) <0.001

Intubation period, d 2(1-5) 2(1-2) 1(1-3) 3(1-7) 0.015

In-hospital mortality 22 (6.0) 7(9.5) 4(5.5) 11 (5.0) 0.368

Values are expressed as median (interquartile range) or number (%6).
ICU: intensive care unit.
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Table 4. Multivariable logistic regression analysis*
Variable Adjusted odds ratio 95% ClI Pvalue
Glasgow Coma Scale
14-15 Reference NA NA
9-13 3.80 1.41-10.22 0.008
3-8 14.60 5.40-39.42 <0.001
Injured body region
Head or neck 8.36 3.48-20.11 <0.001
Face 141 0.64-3.11 0.398
Chest 10.85 4.93-23.87 <0.001
Abdominal or pelvic contents 11.61 4.66-28.89 <0.001
Extremities or pelvic girdle 6.23 2.76-14.08 <0.001
External 1.06 0.45-2.26 0.877

* Adjusted for age groups, sex, public ambulance, transfer, intentional injury, injury mechanism, hypotension, injured body regions,

and Glasgow Coma Scale.
ClI: confidence interval.
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