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Purpose: In this study, we aimed to compare the characteristics of patients with trauma by age 
group in a single center in Korea to identify the clinical characteristics and analyze the risk factors 
affecting mortality. 
Methods: Patients aged ≥18 years who visited the Chungbuk National University Hospital Regional 
Trauma Center between January 2016 and December 2022 were included. The accident mechanism, 
severity of the injury, and outcomes were compared by classifying the patients into group A (18–64 
years), group B (65–79 years), and group C (≥80 years). In addition, logistic regression analysis was 
performed to identify factors affecting death. 
Results: The most common injury mechanism was traffic accidents in group A (40.9%) and slipping 
in group B (37.0%) and group C (56.2%). Although group A had the highest intensive care unit ad-
mission rate (38.0%), group C had the highest mortality rate (9.5%). In the regression analysis, 3 to 8 
points on the Glasgow Coma Scale had the highest odds ratio for mortality, and red blood cell trans-
fusion within 24 hours, intensive care unit admission, age, and Injury Severity Score were the pre-
dictors of death. 
Conclusions: For patients with trauma, the mechanism, injured body region, and severity of injury 
differed among the age groups. The high mortality rate of elderly patients suggests the need for dif-
ferent treatment approaches for trauma patients according to age. Identifying factors affecting clini-
cal patterns and mortality according to age groups can help improve the prognosis of trauma pa-
tients in the future. 
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INTRODUCTION

Background 
Trauma is the leading cause of death for people of different age 
groups in Korea. According to the 2021 statistics, traffic accidents 
are the ninth most common cause of death for men, especially 
for young people under the age of 40 years. In contrast, the rate of 
the causes of death by trauma in the elderly is low, but it is steadi-
ly increasing as the elderly population increases [1]. 

The variations in the type of trauma or mechanism of injury 
can be attributed to the differences in the areas of activity or oc-
cupation according to age. Therefore, various clinical characteris-
tics can be observed according to patient age. In particular, in the 
elderly patient group, physiological changes occur in and affect 
various body systems [2]. Age is a predictor of poor prognosis in 
patients [3–5] and increases mortality, especially among those 
over 65 years of age [6]. However, the prognosis of elderly pa-
tients who experience trauma is still controversial [7,8]. It is nec-
essary to identify the characteristics of trauma patients according 
to age in order to provide appropriate treatment. In addition, the 
prognosis can be improved, and the mortality rate can be low-
ered through aggressive initial treatment. 

Objectives 
This study aimed to analyze the mortality rates of trauma pa-
tients who visited a single regional trauma center for 7 years. The 
patients were stratified by age group to identify the clinical char-
acteristics and factors related to mortality. 

METHODS 

Ethics statement 
This study was approved by the Institutional Review Board of 
Chungbuk National University Hospital (No. 2023-03-011-001). 
The requirement for informed consent was waived due to the 
retrospective nature of the study. 

Patients and data collection 
This retrospective study included trauma patients who visited the 
Chungbuk National University Hospital Regional Trauma Center 
and Regional Emergency Medical Center (Cheongju, Korea) 
from January 2016 to December 2022. Data from the medical re-
cords of the patients admitted to this hospital and registered in 
the Korean Trauma Database (KTDB) were collected and ana-
lyzed. 

Those who were aged below 17 years at the time of hospital 

visit, had already died at the time of arrival in the emergency 
room, or did not survive after CPR were excluded. The patients 
were classified into the following groups: group A (18–64 years), 
group B (65–79 years), and group C ( ≥ 80 years). The clinical 
characteristics were compared among the groups. Patients whose 
systolic blood pressure at the time of visiting the emergency 
room was < 90 mmHg were considered hypotensive. 

The distribution of patients according to the Abbreviated Inju-
ry Scale (AIS) score were comparatively analyzed; areas with an 
AIS of 3 or more were classified as having undergone severe 
damage. Based on the Injury Severity Score (ISS), an indicator of 
the severity of damage, the patients were classified into mild and 
severe groups using a cutoff score of 15. Based on the Glasgow 
Coma Scale (GCS) score, the patients were classified into severe 
(3–8 points), moderate (9–12 points), and mild (13–15 points) 
groups. The Trauma and Injury Severity Score (TRISS), and 
Geriatric Trauma Outcome Score (GTOS) [9–11] were used to 
determine the patient's prognosis, and the GTOS was calculated 
using the following formula:  

GTOS= age+(2.5× ISS)+22 (if given packed red blood cells)  

Statistical analysis  
Statistical analyses were performed using R ver. 4.2.2 (R Founda-
tion for Statistical Computing). Continuous variables that did not 
satisfy normality were expressed as median with an interquartile 
range (IQR). Categorical variables were expressed as percentage. 
Chi-square test or Fisher exact test was used for nominal vari-
ables, and one-way analysis of variance or the Kruskal-Wallis test 
was used for continuous variables depending on their normality. 
Logistic regression analysis was performed to analyze risk factors 
for death, and the Hosmer-Lemeshow goodness-of-fit test was 
performed to confirm the suitability of the test. A P-value of 
< 0.05 was considered statistically significant. 

RESULTS 

Demographics 
Among the trauma patients who visited the hospital during the 
study period, 7,843 were analyzed. There were 4,573 patients in 
group A, 2,041 in group B, and 1,229 in group C. Since 2020, 
there has been an overall decrease in the numbers of patients 
with COVID-19 pandemic; however, the proportion of elderly 
patients has been steadily increasing (Fig. 1). Men accounted for 
62.9% of the total sample, but as the age increased, the propor-
tion of women increased. In group C, the proportion of men ac-
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counted for 37.7%. Most of the injury was blunt trauma and in-
creased with age. Most injuries were the result of traffic accidents 
(36.2%), including pedestrian injuries, falls (18.2%), and slips 
(27.3%), and the proportion of falls and slips tended to increase 
steeply with age. The lowest incidence of trauma was observed in 
winter in all age groups (Table 1). 

Injured body region and injury severity 
Except for the facial and external areas, pelvis and extremities 
(55.1%) were the most frequently injured areas in all age groups, 
followed by the head and neck (31.1%), chest (29.1%), and abdo-
men (20.4%). As age increased, injuries to the head, neck, thorax, 
and abdomen decreased frequently, and only injuries to the pel-
vic and limb areas tended to increase with age. In particular, the 
incidence of severe injury (AIS score, > 3) in the pelvis and ex-
tremities was the highest in group C (49.1%). Multiple injuries 
were observed in 3,420 patients (43.6%), and the frequency de-
creased with age (Table 2). 

The median ISS was 9 (IQR, 4–16), and the difference in the 
scores among the groups was not significant. The ISS was the 
highest in group A (30.4%) and decreased significantly with age 
(group B, 26.5%; group C, 20.1%). The GCS score severity 
showed no significant difference among the groups; however, 
TRISS and GTOS showed significant differences among the 
groups (Table 3). 

Clinical parameters and outcomes 
At the time of visiting the emergency room, the incidence rate of 
low blood pressure and red blood cell transfusion within 4 hours 
of visiting the hospital were the highest in group A. However, the 
proportion of patients requiring red blood cell transfusions with-
in 24 hours after visiting the hospital, group C was 19.6%, higher 
than the rates in both group A (17.8%) and group B (18.4%). The 
proportion of patients requiring surgery or interventions was the 
highest in group A (25.7%) compared to that in group B (18.2%) 
and group C (12.8%) (Table 4). 

The rate of intensive care unit (ICU) hospitalization was the 
highest in group A; the length of ICU stay was the longest in 
group C. The in-hospital mortality rate was 5.4% for the entire 
study group; group C had the highest in-hospital mortality rate of 
9.5%. When calculated only for patients admitted to the ICU, the 
mortality rates were 9.4%, 16.7%, and 26.6% for groups A, B, and 
C, respectively (Table 4).  

Predictors of mortality  
Logistic regression analysis was performed using sex, age, ISS, 
red blood cell transfusion, hypotension, ICU admission, GCS 
score, surgery, and intervention as independent variables (Table 
5). The GCS score had the highest odds ratio (12.04; 95% confi-
dence interval, 8.23–17.61; P < 0.001). Transfusion within 24 
hours, admission to the ICU, age, and ISS were the other predic-
tors (Fig. 2). When logistic regression analysis was conducted on 
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Fig. 1. Age distribution of trauma patients by year.
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Table 1. Patient characteristics and injury profile 

Characteristic Total (n=7,843) Group A (n=4,573) Group B (n=2,041) Group C (n=1,229) P-value
Age (yr) 61 (46–75) 49 (35–58) 73 (69–76) 84 (81–87) -
Mal sex 4,931 (62.9) 3,394 (74.2) 1,074 (52.6) 463 (37.7) <0.001
Blunt injury 7,370 (94.0) 4,178 (91.4) 1,983 (97.2) 1,209 (98.4) <0.001
Injury mechanism <0.001
 Traffic accident 2,138 (27.3) 1,488 (32.6) 487 (23.9) 163 (13.3)
 Pedestrian injury 695 (8.9) 381 (8.3) 215 (10.5) 99 (8.1)
 Fall 1,429 (18.2) 962 (21.0) 319 (15.6) 148 (12.0)
 Slip 2,142 (27.3) 694 (15.1) 757 (37.1) 691 (56.2)
 Stuck by object 557 (7.1) 421 (9.2) 97 (4.7) 39 (3.2)
 Stab wound 348 (3.4) 305 (6.7) 36 (1.8) 7 (0.6)
 Other 534 (6.8) 322 (7.0) 130 (6.4) 82 (6.6)
Season of injury 0.164
 Spring 1,998 (25.5) 1,131 (24.7) 565 (27.7) 302 (24.6)
 Summer 2,017 (25.7) 1,168 (25.5) 515 (25.2) 334 (27.2)
 Autumn 2,087 (26.6) 1,229 (26.9) 530 (26.0) 328 (26.7)
 Winter 1,741 (22.2) 1,045 (22.9) 431 (21.1) 265 (21.5)
Values are presented as median (interquartile range) or number (%). Patients were classified based on age: group A (18–64 years), group B (65–79 
years), and group C (≥80 years).

Table 2. Injured region 

Variable Total (n=7,843) Group A (n=4,573) Group B (n=2,041) Group C (n=1,229) P-value
Injured body regiona)

 Head and neck 2,443 (31.1) 1,426 (31.2) 680 (33.3) 337 (27.4) <0.001
 Face 999 (12.7) 713 (15.7) 219 (10.7) 67 (5.5) <0.001
 Chest 2,282 (29.1) 1,455 (31.8) 588 (28.8) 239 (19.4) <0.001
 Abdomen 1,601 (20.4) 1,168 (25.5) 334 (16.4) 99 (8.1) <0.001
 Pelvis and extremities 4,318 (55.1) 2,360 (51.6) 1,139 (55.8) 819 (66.6) <0.001
 External 2,401 (30.6) 1,615 (35.3) 561 (27.5) 225 (18.3) <0.001
Severely injured regiona), b)

 Head and neck 1,789 (22.8) 993 (21.7) 524 (25.7) 272 (22.1) 0.002
 Face 54 (0.7) 41 (0.9) 12 (0.6) 1 (0.1) <0.001
 Chest 1,639 (20.9) 990 (21.6) 472 (23.1) 177 (14.4) <0.001
 Abdomen 781 (10.0) 584 (12.8) 156 (7.6) 41 (3.3) <0.001
 Pelvis and extremities 2,062 (26.3) 821 (18.0) 638 (31.3) 603 (49.1) <0.001
 External 7 (0.1) 7 (0.2) 0 0 -
No. of injured region <0.001
 2 1,635 (20.8) 1,054 (23.0) 412 (20.2) 169 (13.8)
 ≥3 1,785 (22.8) 1,218 (26.6) 419 (20.5) 148 (12.0)
Values are presented as number (%). Patients were classified based on age: group A (18–64 years), group B (65–79 years), and group C (≥80 years).
a)The sum may exceed the total due to the presence of injuries in multiple regions. b)Abbreviated Injury Scale score, >3.

age ≥ 65 years, the GCS score was the strongest predictor, and 
sex was a predictor compared with the entire age group. Male sex 
was a predictor of high mortality rates in the elderly population 
(odds ratio, 1.58; 95% confidence interval, 1.10–2.28; P < 0.05) 
(Fig. 3). 

DISCUSSION 

This study is meaningful in that the results can improve the treat-
ment of trauma patients by identifying the characteristics, severi-
ty of injury of trauma patients by age group. It can also contribute 
to the appropriate distribution of equipment, manpower, and 
costs at regional trauma centers by identifying the causes of acci-
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Table 3. Injury scores 

Score Total (n=7,843) Group A (n=4,573) Group B (n=2,041) Group C (n=1,229) P-value
ISS 9 (4–16) 9 (4–17) 9 (8–16) 9 (9–11) 0.004
 Mild (1–15) 5,668 (72.3) 3,185 (69.6) 1,501 (73.5) 982 (79.9) <0.001
 Severe (16–75) 2,175 (27.7) 1,388 (30.4) 540 (26.5) 247 (20.1)
GCS score 0.358
 Mild (13–15) 6,927 (88.3) 4,012 (87.7) 1,816 (89.0) 1,099 (89.4)
 Moderate (9–12) 388 (5.0) 232 (5.1) 97 (4.7) 59 (4.8)
 Severe (3–8) 528 (6.7) 329 (7.4) 128 (6.3) 71 (5.8)
TRISS 0.953 (0.953–0.993) 0.982 (0.953–0.993) 0.953 (0.953–0.953) 0.953 (0.953–0.953) <0.001
GTOS 91.5 (69.5–110.0) 74.0 (58.0–96.5) 99.5 (89.0–118.0) 108.0 (104.0–126.0) <0.001
Values are presented as median (interquartile range) or number (%). Patients were classified based on age: group A (18–64 years), group B (65–79 
years), and group C (≥80 years).
ISS, Injury Severity Score; GCS, Glasgow Coma Scale; TRISS, Trauma and Injury Severity Score; GTOS, Geriatric Trauma Outcome Score.

Table 4. Clinical parameters and outcomes 

Variable Total (n=7,843) Group A (n=4,573) Group B (n=2,041) Group C (n=1,229) P-value
Hypotension 370 (4.7) 231 (5.1) 97 (4.8) 42 (3.4) 0.042
Transfusion
 Within 4 hr 971 (12.5) 607 (13.3) 241 (11.8) 123 (10.0) 0.006
 Within 24 hr 1,432 (18.3) 815 (17.8) 376 (18.4) 241 (19.6) 0.346
Surgery or intervention 1,702 (21.7) 1,174 (25.7) 371 (18.2) 157 (12.8) <0.001
ICU admission 2,727 (35.0) 1,727 (37.8) 692 (33.9) 308 (25.1) <0.001
 Length of stay (day) 3 (1–7) 3 (1–6) 3 (2–8) 3 (2–13) <0.001
 Mortality 362 (13.3) 164 (9.5) 116 (16.8) 82 (26.6) <0.001
In-hospital mortality 422 (5.4) 170 (3.7) 135 (6.6) 117 (9.5) <0.001
Values are presented as number (%) or median (interquartile range). Patients were classified based on age: group A (18–64 years), group B (65–79 
years), and group C (≥80 years).
ICU, intensive care unit.

Table 5. Predictors of mortality 

Predicator
Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value
Sex 0.86 (0.66–1.13) 0.278 - -
Age (yr) 1.05 (1.04–1.06) <0.001 1.06 (1.05–1.07) <0.001
Injury Severity Score 1.11 (1.10–1.13) <0.001 1.05 (1.03–1.07) <0.001
Transfusion within 24 hr 6.17 (4.49–8.40) <0.001 2.25 (1.61–3.14) <0.001
Hypotension 3.87 (2.54–5.90) <0.001 - -
ICU admission 7.67 (5.71–10.31) <0.001 1.74 (1.15–2.65) 0.014
GCS score
 Moderate (9–12) 6.52 (4.32–9.86) <0.001 3.08 (1.92–4.93) <0.001
 Severe (3–8) 29.49 (22.0–39.48) <0.001 12.04 (8.23–17.61) <0.001
Surgery or intervention 1.66 (1.26–2.18) <0.001 - -
Hosmer-Lemeshow goodness-of-fit test: P=0.853.
OR, odds ratio; CI, confidence interval; ICU, intensive care unit, GCS, Glasgow Coma Scale.
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GCS score (3–8)  

GCS score (9–12)  

Transfusion within 24 hr  

ICU admission  

Age (yr)  

Injury Severity Score  

GCS score (3–8)   

GCS score (9–12)  

Transfusion within 24 hr  

ICU admission   

Age (yr)  

Injury Severity Score  

12.04*** (8.23–17.61)

3.08*** (1.92–4.93)

2.25*** (1.61–3.14)

1.74** (1.15–2.65)

1.06*** (1.05–1.07)

1.05*** (1.03–1.07)

10.50*** (6.51–16.94)

2.95*** (1.69–5.16)

2.30*** (1.55–3.4)

1.58* (1.1–2.28)

1.07*** (1.05–1.1)

1.05*** (1.03–1.07)

OR (95% CI) 

OR (95% CI) 

Predicator

Predicator

OR

OR

Fig. 2. Predictors of mortality in all age groups. OR, odds ratio; CI, confidence interval; GCS, Glasgow Coma Scale; ICU, intensive care unit.  
**P<0.01; ***P<0.001.

Fig. 3. Predictors of mortality in the elderly population (≥65 years). OR, odds ratio; CI, confidence interval; GCS, Glasgow Coma Scale. **P<0.01; 
***P<0.001.

dents according to age. In particular, it can be helpful in the treat-
ment of super-aged trauma patients by separately presenting the 
characteristics of super-aged trauma patients. 

In this study, injuries caused by traffic accidents (36.2%) were 
the most common among all age groups. In groups A and B, 
which were socially active, the rate of accidents caused by falls 
and impaled objects, in addition to traffic accidents, was higher 
than that in group C. This is thought to be due to the high rate of 
movement or occupational activity in groups A and B, and the 
difference in the mechanism of injury appears to be due to a dif-
ference in the area or degree of injury. In contrast, in group C, 
which was a super-aged group, the damage caused by falls was 
56.2%, significantly higher than that in the other groups. Owing 
to the difference in the mechanism of injury, the rate of injury to 
the head and neck, pelvis, and extremities was high in group C. 
In addition, osteoporosis is often present in the elderly, so the fre-

quency or severity of fractures in the pelvis or extremities is high-
er than that in the young, even with low-energy trauma [12,13]. 
In this study, 73.6% of pelvic fractures in patients aged 80 years or 
older showed severe damage of 3 AIS. Older patients with pelvic 
fractures show a fourfold increase in mortality and a higher rate 
of prolonged hospitalization or other complications than their 
younger counterparts. In addition, patients aged 60 years or older 
are reported to have a high risk of intrapelvic bleeding; therefore, 
interventional procedures, such as angiography or embolization, 
are often needed early [14]. For elderly patients, even if the fre-
quency of multiple injuries from low-energy trauma is low, active 
treatment and attention are needed in cases of pelvic injury. 

ISS is useful for predicting the morbidity and mortality of pa-
tients with trauma, estimating the length of recovery after trau-
ma, and predicting resource demands in regional trauma centers. 
ISS was higher in the younger age group, probably due to differ-
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ences in the mechanism of injury. Several indicators can deter-
mine the severity of trauma and predict mortality or survival 
rates. In this study, GCS scores showed no significant differences 
among the three age groups. However, TRISS and GTOS showed 
significant differences. GTOS is a scoring system [9] that can eas-
ily predict the possibility of death in elderly patients, and its effec-
tiveness has been verified in several studies [15–17]. 

The frequency of low blood pressure, requirement for red 
blood cell transfusion, and requirement for ICU admission were 
higher in the younger age group; however, the duration of hospi-
talization and mortality rate in the ICU were higher in the elder-
ly. In addition, the number of patients who needed red blood cell 
transfusion within 24 hours was higher in the elderly group than 
in the younger age group, possibly because of the presence of un-
derlying diseases and systemic conditions that are not explained 
by injury scores or hypotension immediately after injury and be-
cause the elderly have different degrees of physiological responses 
to acute injuries. Perdue et al. [16] reported that the mortality 
rate was twice as high in elderly patients, despite having the same 
injury mechanism and similar damage scores as the younger pa-
tients, because they more often have comorbid diseases and com-
plications. Therefore, in the case of elderly patients who visit the 
hospital for trauma, a detailed treatment approach involving a 
detailed medical history taking and evaluation of the overall con-
dition is needed. 

Recently, the increase in traffic accidents has led to an increase 
in the incidence of multiple traumas. A study by van Breugel et 
al. [17] reported that the overall mortality rate of trauma patients 
has decreased over the past decade and that the main cause of 
death has shifted from multiple organ failure to brain damage. In 
the study by Chang et al. [18], the cause of accidents in patients 
in severe specialized trauma centers in Korea was traffic acci-
dents, and the main cause of death was brain damage. In this 
study, similar to previous studies, severe brain injury was the ma-
jor cause of death. Mock et al. [19] reported that the mortality 
rate of patients aged 80 years and above admitted to the ICU was 
22%, similar to the 26.6% reported in this study. In this study, the 
mortality rate increased with age and the mortality rate was high-
er among patients requiring ICU admission. 

Factors affecting posttraumatic mortality vary depending on 
the study design, but older age, high ISS, and low GCS score have 
been reported to be some common predictors [20,21]. In this 
study, low GCS score was also the strongest predictor, followed 
by blood transfusion, ICU admission, age, and ISS. The odds ra-
tios of low GCS score tended to be lower in the elderly patient 
group than in the entire age group. Considering that there is no 

difference in the distribution of GCS score according to the age 
group, it can be estimated that underlying diseases or frailty affect 
death in the elderly group. In particular, in the group of elderly 
patients aged 65 years or older, women had a lower mortality rate 
than men, probably due to the mechanism of injury in elderly 
women, mainly slipping. 

Limitations 
This study has several limitations. First, this was a retrospective 
study and may have been affected by selection bias and unreliable 
data. Second, this study was based on data from a single center, 
and the results may not be generalizable to all trauma patients. 
Third, by excluding patients who died during transport or in the 
emergency room, the data may not have reflected the mechanism 
of a severe injury that could cause death at the time of injury. 

Conclusions 
Trauma patients experience different mechanisms, injured body 
regions, and severities of injury, and the prognosis differs accord-
ing to age group. Despite the low ICU admission rate among old-
er patients, the high mortality rate suggests that different strate-
gies are required for older trauma patients. For most patients, low 
GCS score and transfusion within 24 hours were predictors of 
death. The survival rate of trauma patients can be improved by 
providing appropriate and aggressive treatment according to the 
age and characteristics of the patients visiting the emergency de-
partment for trauma. 
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