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A Nationwide Study on the Epidemiology of Head Trauma
and the Utilization of Computed Tomography in Korea

So Young Park, M.D., Jae Yun Jung, M.D., Young Ho Kwak, M.D.,
Do Kyun Kim, M.D., Dong Bum Suh, M.D.

Department of Emergency Medicine, Seoul National University College of Medicine, Seoul, Korea

Purpose: To understand the epidemiology of head trauma and the utilization of brain CT in Korea, we ana-
lyzed a national sampling data set, the National Patient Sample obtained from the Health Insurance Review and
Assessment Service.

M ethods: We retrospectively collected and analyzed demographic and clinical data on enrolled patients from
the National Patient Sample based on medical claims data for 2009. The data included patient’s age, sex, treat-
ment date, diagnosis codes, procedure codes related with CT, holiday or night consultation fee, and fee for
emergency management services.

Results: In 2009, the estimated population with head trauma was 819,059(1.8%), and the rate of brain CT
utilization was 22.4%. Children ages 5 to 15 were the most commonly injured group(22.8%), but had the low-
est brain CT utilization(16.5%). The mean age of the estimated population with head trauma was 34.9+0.5
years old, and male patients accounted for 60.5% of that population. Intracrania injury was found in 8.6% of
all head traumas, and the rate of intracranial injury in children was lower than it was in adults(4.1% vs. 10.9%,
p<0.001). Twenty- three percent of patients with head trauma visited the emergency department (ED). More
patients with head trauma visited medical facilities in the daytime on weekdays(66.5% vs. 33.5%, p<0.001),
but head CT was performed more frequently at night or on weekends/holidays(16.1% vs. 34.7%, p<0.001)
There is low incidence of head trauma in the winter in children (p<0.001). In the multivariate logistic regres-
sion analysis, patients who were adults, female, or ED visitors were more likely to undergo brain CT (odds
ratio (OR): 1.65, 95% confidence interval (Cl): 1.47-1.84; OR: 1.40, 95% Cl: 1.27-1.54; OR: 7.80, 95% CI:
6.91-8.80, respectively).

Conclusion: In this study, we analyzed the national epidemiologic trend for head trauma, and the pattern of
utilization of brain CT. (J Trauma Inj 2012;25:152-158)
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*It means the ratio of utilization of brain CT to patients with the head trauma.

Fig. 1. Estimated population with head trauma in 2009 and the ratio of the utilization of brain computed tomography to population

with head trauma.
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Table 1. Demographic characteristics for patients with head traumain South Koreain 2009
Children Adults
Estimated Estimated
population size (%) population size (%) p value
Total population 276978 (33.8) 542081 (66.2)
Diagnosis
Intracranial injury 11469 (41 58930 (10.9)
Extracranial injury 265509 (95.9) 483151 (89.1) <0.001
& concussion
Age (year) 6.4+0.2 495+04
Sex
Males 190525 (68.8) 305405 (56.3)
Females 86453 (31.2) 236676 (43.7) <0.001
Visit to emergency room
Total 64446 (23.2) 124807 (23.0) 0.013
REC* 12792 (19.9) 18869 (15.2)
LEC! 31623 (49.0) 52800 (42.3) <0.001
LEIt 20031 (3L.2) 53138 (42.6)
Visiting time
Daytime at weekdays 178185 (64.3) 366644 (67.6)
Week night, holidays 98793 (35.7) 175437 (32.4) <0.001
Visit season
Spring 78370 (28.3) 131253 (24.2)
Summer 79415 (28.7) 139684 (25.8)
Autumn 68154 (24.6) 135499 (25.0) <0.001
Winter 51039 (18.4) 135645 (25.0)
Disposition
Admission 44477 (16.2) 183584 (33.9)
Outpatient 232501 (83.9) 358497 (66.1) <0.001
Cost (won)
Total 99159.2+5292.8 332624.1+ 11060.0 <0.001
Performed CT* 299737.7+22447.3 811094.2+38349.2 <0.001
Not-performed CT 56581.4+ 3558.9 174540.0+7177.9 <0.001

* REC: regional emergency center
t LEC: local emergency center

t LEI: local emergency institute

$ CT: computed tomography
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Table 2. Characteristics of patients using brain * CT scans with head traumain South Korea in 2009

Children Adults
Estimated 'Proportion Estimated Proportion p value
population size (%) population size (%)
Population using brain CT 48500 (17.5) 134622 (24.8) <0.001
Age (year) 6.7+0.3 50.6+0.7
Sex
Males 32623 (17.3) 69576 (22.8)
Females 15877 (18.4) 65046 (27.5) <0.001
Performing brain CT in *ER
Total 29461 (45.7) 71614 (57.4) <0.001
‘REC 7085 (55.4) 12561 (66.6)
LEC 15785 (49.9) 33231 (62.9) <0.001
LEI 6592 (32.9) 25823 (48.6)
Performing brain CT time
Daytime at weekdays 21323 (12.0) 66615 (18.2)
Week night, holidays 27177 (27.5) 68007 (38.8) =0.001
Performing brain CT season
Spring 13808 (17.6) 31092 (23.7)
Summer 14008 (17.6) 34561 (24.7)
Autumn 12431 (18.2) 35553 (26.2) <0.001
Winter 8253 (16.2) 33415 (24.6)
Disposition
Admission 11200 (25.2) 62623 (34.1)
Outpatient 37300 (16.0) 71999 (20.1) <0.001
* CT: computed tomography
T It means the proportion of patients using brain CT to population with head trauma
' ER: emergency room
$ REC: regiona emergency center
LEC: local emergency center, LEI: local emergency institute
Table 3. Logistic regression analysis performing brain *CT scans in head trauma patients
Variables OR 95% *ClI p vaue
Sex
Females 1.40 1.27-1.54 <0.001
Age(y)
<18 1.00 ee ee
>18 1.65 1.47-1.84 <0.001
Visit to emergency room
Yes 7.80 6.91-8.80 <0.001
No 1.00 es ee
Visiting time
Daytime at weekdays 1.00
Week night, holidays 1.06 0.94-1.19 0.356
Season
Spring 0.94 0.82-1.09 0.375
Summer 0.97 0.85-1.11 0.688
Fall 1.04 0.90-1.19 0.611
Winter 1.00

* CT=computed tomography
* OR=0dds ratio. The ORs from multiple logistic regressions that adjusted for sex, age, visiting emergency room, visiting time and season
t Cl=confidence interval
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