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Abstract
Purpose Geriatric trauma patients present physiological challenges to care providers. A nationwide analysis was performed 
to evaluate the roles of age alone versus age-associated comorbidities in the morbidity and mortality of elderly patients with 
blunt abdominal trauma (BAT).
Methods Patients with BAT registered in the National Trauma Data Bank from 2013 to 2015 were analyzed using propensity 
score matching (PSM) to evaluate the mortality rate, complication rate, hospital length of stay (LOS), intensive care unit 
(ICU) LOS and ventilator days between young (age < 65) and elderly (age ≥ 65) patients. An adjusted multivariate logistic 
regression (MLR) model was also used to evaluate the effect of age itself and age-associated comorbidities on mortality.
Results There were 41,880 patients with BAT during the study period. In elderly patients, the injury severity score (ISS) 
decreased with age, but the mortality rate increased inversely (from 5.0 to 13.5%). Under a similar condition and proportion 
of age-associated comorbidities after a well-batched PSM analysis, elderly patients had significantly higher mortality rates 
(8.0% vs. 1.9%, p < 0.001), higher complication rates (35.1% vs. 30.6%, p < 0.001), longer hospital LOS (8.9 vs. 8.1 days, 
p < 0.001), longer ICU LOS (3.7 vs. 2.7 days, p < 0.001) and more ventilator days (1.1 vs. 0.5 days, p < 0.001) than young 
patients. Furthermore, the MLR analysis showed that age itself served as an independent factor for mortality (odds ratio: 
1.049, 95% CI 1.043–1.055, p < 0.001), but age-associated comorbidity was not.
Conclusion In patients with BAT, age itself appeared to have an independent and deleterious effect on mortality, but age-
associated comorbidity did not.
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Introduction

Developed nations have an aging population. In the United 
States (US), persons 65 years and over account for 14% of 
all trauma patients [1]. Compared with younger patients, 
geriatric patients sustain less severe traumatic injuries. 
However, elderly trauma patients face an increased risk for 
adverse outcomes after injury due to a progressive decline 
in physiological function [2–4]. Therefore, geriatric patients 
represent an increasing number and proportion of trauma 
admissions and deaths. The management of geriatric trauma 
is a major medical and socioeconomic issue.

Recent reports have indicated that aging is not only a 
natural process but also a disease [5, 6]. However, elderly 
patients also have more age-associated comorbidities 
than young patients. Therefore, it is controversial whether 
aging is a natural and physiological process or whether it 
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represents a pathology. The role of age alone versus age-
associated comorbidities in the morbidity and mortality of 
elderly patients with trauma is not clear.

Compared with penetrating trauma, blunt abdominal 
trauma (BAT) is more common in elderly patients. The man-
agement of BAT is complicated. In addition to resuscitation 
in the emergency department (ED), surgical operations and 
intensive critical care might be needed [7, 8]. Physicians 
face challenges in the management of abdominal trauma-
related complications and secondary systemic complications 
due to a poor physiologic capacity to respond to injury in 
elderly patients. Special care is needed for their degenerated 
anatomy and physiology and decreased tolerance to trauma-
related stresses.

In the current study, a nationwide analysis was performed 
to delineate the characteristics and epidemiology of elderly 
patients with BAT. We hypothesized that age itself and age-
associated comorbidities independently affect the outcomes 
of elderly patients with BAT.

Methods

Study design and setting

The National Trauma Data Bank (NTDB) was queried from 
July 1, 2012, to June 30, 2015 [9]. The inclusion criteria 
were patients with BAT (trauma mechanism: blunt, origin 
file: RDS_ECODE and RDS_ECODEDES; ICD-9-CM: 863.
xx-869.xx, origin file: RDS_DCODE and RDS_DCOD-
EDES) (Electronic Supplementary Material Table  1). 
Patients with burns, penetrating trauma, unknown trauma 
mechanism, concomitant head injury, and an incomplete 
record of age were excluded (Fig. 1).

Data for age, sex (origin file: RDS_DEMO), systolic 
blood pressure (SBP) in the ED, pulse in the ED, respira-
tory rate (RR) in the ED, Glasgow coma scale (GCS) in the 
ED (origin file: RDS_ED), transportation time (EMSMINS 
in origin file: RDS_ED), ED time (EDMINS in origin file: 
RDS_ED), use of transfusion (PCODEs: 99.0–99.09, ori-
gin file: RDS_PCODE and RDS_PCODEDES), abdominal 
surgery (origin file: RDS_PCODE and RDS_PCODEDES, 
PCODE in Electronic Supplementary Material Table 2) 
and injury severity score (ISS) were collected and evalu-
ated. Twenty-five comorbidities were collected and recorded 
by the NTDB (origin file: RDS_COMORBID). Congestive 
heart failure (CHF) (COMORKEY = 7), chronic obstructive 
pulmonary disease (COPD) (COMORKEY = 23), cerebro-
vascular accident (CVA) (COMORKEY = 10), dementia 
(COMORKEY = 26), diabetes mellitus (COMORKEY = 11), 
history of angina within 30 days (COMORKEY = 16), his-
tory of myocardial infarction (COMORKEY = 17), hyper-
tension requiring medication (COMORKEY = 19) and 

steroid use (COMORKEY = 24) were selected for analysis, 
because these comorbidities are common in elderly patients 
and may affect trauma outcomes [10–12].

Patients who were coded as deceased/expired in the HOS-
DISP column (hospital disposition) were defined as such 
(origin file: RDS_DISCHARGE). Per the NTDB, compli-
cations were defined as pneumonia, an unplanned return to 
the ICU, stroke, urinary tract injury, acute kidney injury, 
decubitus ulcer, pulmonary embolism, acute lung injury, 
severe sepsis, deep vein thrombosis, cardiac arrest with 
resuscitative efforts by the healthcare provider, drug or alco-
hol withdrawal syndrome, unplanned return to the opera-
tion room, organ/space surgical site infection, deep surgical 
site infection, myocardial infarction, catheter-related blood 
stream infection, osteomyelitis, extremity compartment 
syndrome, superficial surgical site infection and graft/pros-
thesis/flap failure (origin file: RDS_COMPLIC). Mortality, 
complications, hospital length of stay (LOS), intensive care 
unit (ICU) LOS and ventilator days (origin file: RDS_DIS-
CHARGE) were designated as outcomes.

Statistical analysis

In the current study, three analytic approaches were utilized 
to evaluate the effect of age itself and age-associated comor-
bidities on outcomes for patients with BAT. First, we used a 
one-to-one propensity score matching (PSM) methodology 
to minimize the selection bias between young (age < 65) 
and elderly patients (age ≥ 65). Then, the greedy neighbor 
approach was used to construct pairs of young and elderly 
patients [13]. Covariables that may affect trauma outcomes 
clinically were put into PSM. These covariables included 
sex (male sex), SBP, pulse, RR, GCS, transportation time, 

Fig. 1  Study population and protocol of the current study
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ED time, age-associated comorbidities, abdominal surgery, 
use of transfusion, and ISS. A caliper was set as 0.1 [14, 15]. 
Balanced matching was confirmed with standardized differ-
ences (SDs). When the SD was less than 0.1, the matching 
result could be considered balanced (Fig. 1 and upper area 
of Table 1) [16]. After a well-balanced matching, mortality, 
complications, hospital LOS, ICU LOS and ventilator days 
between young and elderly patients were compared (lower 
area of Table 1). A percentage with a 95% confidence inter-
val (CI) was presented for nominal data, and they were com-
pared using the chi-square test. The mean with a 95% CI 
(SBP, pulse, RR, GCS and ISS are presented as the median 
and interquartile range) were presented for numerical data, 
and Student’s t test was used for comparisons. Statistical sig-
nificance was considered when a p-value was less than 0.05.

Second, an adjusted multivariate logistic regression 
(MLR) model was performed to evaluate the effect of age 

itself and age-associated comorbidities on mortality for 
patients with BAT (Table 2) [17]. The independent risk fac-
tors and the associated odds ratios for mortality of patients 
with BAT were analyzed accordingly.

Third, a subset analysis of elderly patients only was 
performed to evaluate the effect of age and age-associated 
comorbidities on mortality. The mortality rate was compared 
between elderly patients with and without age-associated 
comorbidities (Table 3). Furthermore, the role of age and 
age-associated comorbidities in mortality was evaluated 
using an MLR analysis in these elderly patients (Table 4).

We used R software, version 3.5.0 of R Core Team (R 
Foundation for Statistical Computing, Vienna, Austria, 
2018) and R Studio software, version 1.1.453 of R Stu-
dio: Integrated Development for R (R Studio, Inc., Bos-
ton, Massachusetts, 2016) to merge and analyze original 
files of NTDB [18]. The current study was approved by 

Table 1  Characteristics and outcomes of elderly and young patients with BAT

Both before propensity matching (N = 41,880) and after propensity matching (N = 12,200) are shown
Numerical data: mean (95% CI lower–upper) (SBP in ED, pulse in ED, RR in ED, GCS in ED and ISS were presented as the median and inter-
quartile range)
Nominal data: percentage (95% CI lower–upper)
BAT blunt abdominal trauma, SBP systolic blood pressure, RR respiratory rate, GCS Glasgow coma scale, ED emergency department, ISS injury 
severity score, LOS length of stay, ICU intensive care unit, CI confidence interval
† Student’s t test
‡ Chi-square test
a SD = standardized difference (SD ≥ 0.1 represent significant differences in covariables between groups)

Characteristics Before propensity matching After propensity matching

Elderly patients 
(N = 6216)

Young patients 
(N = 35,664)

SDa Elderly patients 
(N = 6100)

Young patients 
(N = 6100)

SD

Age (years) 75.1 (75.0–75.3) 33.9 (33.8–34.1) 2.764 75.1 (74.9–75.3) 38.9 (38.5–39.3) 3.037
Male (%) 57.3 (56.1–58.5) 68.0 (67.5–68.5) 0.255 58.0 (56.8–59.2) 59.3 (58.1–60.5) 0.028
SBP in ED (mmHg) 132 (41) 125 (29) 0.237 132 (41) 130 (31) 0.018
Pulse in ED (/min) 83 (25) 92 (29) 0.412 83 (25) 86 (26) 0.064
RR in ED (/min) 18 (4) 18 (6) 0.081 18 (4) 18 (4) 0.002
GCS in ED 15 (0) 15 (0) 0.016 15 (0) 15 (0) 0.005
Transportation time 

(min)
329.8 (311.8–347.9) 301.5 (294.1–309.0) 0.040 328.4 (310.4–346.5) 333.1 (313.4–352.8) 0.006

ED time (min) 288.3 (280.7–295.8) 260.1 (256.9–263.4) 0.090 288.4 (280.7–296.0) 269.9 (262.1–277.7) 0.060
Age-associated comor-

bidity (%)
79.6 (78.6–80.6) 47.3 (46.8–47.8) 0.808 79.2 (78.2–80.2) 79.0 (78.0–80.0) 0.006

Abdominal surgery (%) 15.5 (14.6–16.4) 19.4 (19.0–19.8) 0.146 15.6 (14.7–16.5) 17.8 (16.8–18.8) 0.085
Use of transfusion (%) 28.4 (27.3–9.5) 17.0 (16.6–17.4) 0.363 27.5 (26.4–28.6) 29.4 (28.3–30.5) 0.052
ISS 13 (10) 14 (12) 0.123 13 (10) 13 (12) 0.042

Outcomes p-value p-value

Hospital LOS (day) 8.9 (8.6–9.1) 7.8 (7.7–7.9) < 0.001† 8.9 (8.6–9.1) 8.1 (7.9–8.3) < 0.001†

ICU LOS (day) 3.7 (3.5–3.8) 2.5 (2.4–2.5) < 0.001† 3.7 (3.5–3.9) 2.7 (2.5–2.9) < 0.001†

Ventilator days 1.1 (0.9–1.2) 0.3 (0.3–0.4) < 0.001† 1.1 (0.9–1.2) 0.5 (0.4–0.7) < 0.001†

Complication rate (%) 35.2 (34.0–36.4) 26.2 (25.7–26.7) < 0.001‡ 35.1 (33.9–36.3) 30.6 (29.4–31.8) < 0.001‡

Mortality rate (%) 8.0 (7.3–8.7) 1.7 (1.6–1.8) < 0.001‡ 8.0 (7.3–8.7) 1.9 (1.6–2.0) < 0.001‡
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the institutional research board of our institution (Ref No. 

18-068X).

Results

Study population

From July 1, 2012 to June 30, 2015, there were 84,226 
abdominal trauma patients (ICD-9: 863.xx-869.xx) in the 
NTDB. A total of 41,880 patients with BAT with a mean 
age of 40.1 years were studied. A total of 6216 (14.8%) of 
the patients were elderly (age ≥ 65) (Fig. 1). Figure 2 pre-
sents the patient distribution among ages (lower area), the 
relationship between the ISS and age (middle area) and 
the relationship between the mortality rate and age (upper 
area). The patient distributions showed that most patients 
with BAT were 16–30 years old (16–20: N = 4606, 11.0%; 
21–25: N = 4854, 11.6%; 26–30: N = 3741, 8.9%). In elderly 
patients, the number of BATs gradually decreased with age. 
There was an inverse relationship between age and ISS in 
young and elderly patients. Although the ISS decreased with 
age in elderly patients (median from 14 to 12), the mortality 
rate increased inversely (from 5.0 to 13.5%).

PSM and the MLR cohort analysis

PSM yielded well-balanced cohorts of 12,200 patients from 
41,880 patients with BAT (Table 1). After matching, elderly 
patients had significantly higher mortality rates (8.0% vs. 
1.9%, p < 0.001), higher complication rates (35.1% vs. 

Table 2  Multivariate logistic regression analysis for the evaluation of 
independent risk factors for mortality in patients with BAT

BAT blunt abdominal trauma, SBP systolic blood pressure, ED emer-
gency department, RR respiratory rate, GCS Glasgow coma scale, ISS 
injury severity score, CI confidence interval
The odds of mortality and 95% CI are not shown for insignificant var-
iables (p > 0.05)
*Multivariate logistic regression

Variables p-value* Odds of mortality 95% CI

Lower Upper

Age < 0.001 1.049 1.043 1.055
Elderly patient 

(age ≥ 65)
< 0.001 1.591 1.268 1.995

Male 0.001 1.286 1.116 1.483
SBP in ED (mmHg) < 0.001 0.993 0.991 0.994
Pulse in ED (/min) < 0.001 1.010 1.007 1.012
RR in ED (/min) 0.771 – – –
GCS in ED < 0.001 0.902 0.891 0.913
Transportation time 

(min)
0.058 – – –

ED time (min) 0.043 1.000 0.999 1.000
ISS < 0.001 1.051 1.045 1.056
Age-associated comor-

bidity
0.494 – – –

Abdominal operation < 0.001 3.028 2.618 3.503
Use of transfusion < 0.001 2.104 1.826 2.425
Constant < 0.001 – – –

Table 3  Comparisons of elderly 
BAT patients with and without 
age-associated comorbidities 
(N = 6216)

Numerical data: mean (95% CI lower–upper) (SBP in ED, pulse in ED, RR in ED, GCS in ED and ISS 
were presented as the median and interquartile range)
Nominal data: percentage (95% CI lower–upper)
BAT blunt abdominal trauma, SBP systolic blood pressure, RR respiratory rate, GCS Glasgow coma scale, 
ED emergency department, ISS injury severity score, CI confidence interval
*Student T test
† Chi-square test

Variables With age-associated comor-
bidities (N = 4945)

Without age-associated 
comorbidities (N = 1271)

p value

Age 75.4 (75.2–75.6) 73.9 (73.5–74.3) < 0.001*
Male (%) 57.6 (56.2–59.0) 55.9 (53.2–58.6) 0.260†

SBP in ED (mmHg) 132 (42) 131 (39) 0.326*
Pulse in ED (/min) 83 (25) 83 (25) 0.826*
RR in ED (/min) 18 (4) 18 (4) 0.457*
GCS in ED 15 (0) 15 (0) 0.435*
Transportation time (min) 332.4 (312.4–352.5) 319.7 (278.0–361.3) 0.576*
ED time (min) 291.1 (282.5–299.6) 277.2 (261.2–293.3) 0.147*
Abdominal surgery (%) 15.5 (14.5–16.5) 15.8 (13.8–17.8) 0.763†

Use of transfusion (%) 30.1 (28.8–31.4) 22.0 (19.7–22.3) < 0.001†

ISS 13 (10) 14 (10) < 0.001*
Mortality (%) 8.2 (7.4–9.0) 7.1 (5.7–8.5) 0.178†
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30.6%, p < 0.001), longer hospital LOS (8.9 vs. 8.1 days, 
p < 0.001), longer ICU LOS (3.7 vs. 2.7 days, p < 0.001) 
and longer ventilator days (1.1 vs. 0.5 days, p < 0.001) 
than young patients. In addition to PSM, an MLR analysis 
showed that in 41,880 patients with BAT, age itself serves 
as an independent risk factor for mortality (odds ratio: 
1.049, 95% CI 1.043–1.055, p < 0.001) after adjusting for 
sex (male), SBP, pulse, RR, GCS, transportation time, ED 
time, age-associated comorbidity, abdominal surgery, the 
use of transfusion, and the ISS. However, age-associated 
comorbidity did not affect mortality significantly in patients 
with BAT (Table 2).

Effects of age and age‑associated comorbidities 
on outcomes of elderly BAT patients

In the current study, there were 6216 elderly BAT patients, 
and 4945 (79.6%) of them had age-associated comorbidi-
ties. There was no significant difference in the mortality 
rate between patients with and those without age-associ-
ated comorbidities (8.2% vs. 7.1%, p = 0.718). The MLR 
analysis for this subgroup showed that mortality increased 
7.6% with each year of increasing age after adjustment for 
the covariables (95% CI 1.060–1.092, p < 0.001), whereas 

age-associated comorbidity did not affect mortality signifi-
cantly among elderly BAT patients (p = 0.090) (Table 4).

Discussion

Geriatric trauma constitutes an increasingly recognized 
problem. Previous literature indicates that the outcomes of 
trauma in elderly patients are poorer than those in younger 
patients [2–4, 19, 20]. In this nationwide study, the mortality 
rate of patients with BAT increased with age, even though 
the patient number and the ISS decreased with age (Fig. 2). 
While we separated our patients at the traditional Medi-
care age of 65, it is clear that the average age of the elderly 
bracket was more than double that of the younger patients 
(75.1 years old vs. 33.9 years old) (Table 1). This would 
have the effect of accentuating differences in prognosis.

Aging serves as an important risk factor for most diseases 
and treatments. The health span is usually limited accord-
ingly. The worse outcomes of elderly patients may be due to 
poorer physiological function, poorer response to stress and 
more age-associated comorbidities [2–4]. Elderly patients 
may have an age-related biological vulnerability to trauma 
insults or diseases. Several studies have indicated that aging 
is a disease rather than a natural process only [5, 6]. On the 
other hand, age-associated comorbidities such as respiratory, 
cardiovascular or neurological diseases may also worsen 
trauma outcomes [21, 22]. The medications that are usually 
prescribed for elderly patients may blunt hemorrhage-related 
hemodynamic changes (vasoactive medications) or increase 
the risk of hemorrhage (anti-coagulant agents) [23].

In the current nationwide study, elderly patients had sig-
nificantly poorer outcomes than younger patients under a 
similar condition and proportion of age-associated comor-
bidities after a well-batched PSM analysis (Table 1). The 
risk-adjusted MLR model also showed that age served as 
an independent risk factor for mortality, but age-associated 
comorbidity did not (Table 2). The role of age-associated 
comorbidities seemed insignificant with regard to the mor-
tality of patients with BAT. After controlling for other 
covariables, patients with BAT mortality increased by 4.9% 
with each year of increasing age in patients with BAT. Fur-
thermore, the comparisons of elderly BAT patients with 
and without age-associated comorbidities showed that there 
was no significant difference in mortality between these two 
groups of patients (Table 3). Patients with age-associated 
comorbidities were older and had lower ISS than patients 
without age-associated comorbidities. These differences 
were too small (age: 75.4 vs. 73.9, ISS: 13 vs. 14) for only 
statistical significance but not clinical significance. Fur-
thermore, the MLR model showed that age was an inde-
pendent risk factor for mortality in these patients, but the 
age-associated comorbidities were not after adjusting for the 

Table 4  Multivariate logistic regression analysis for the evaluation 
of independent risk factors for mortality in elderly BAT patients 
(N = 6216)

BAT blunt abdominal trauma, SBP systolic blood pressure, ED emer-
gency department, RR respiratory rate, GCS Glasgow coma scale, ISS 
injury severity score, CI confidence interval
The odds of mortality and 95% CI are not shown for insignificant var-
iables (p > 0.05)
† Multivariate logistic regression

Variables p  value† Odds of mortality 95% CI

Lower Upper

Age < 0.001 1.076 1.060 1.092
Male < 0.001 1.604 1.299 1.980
SBP in ED (mmHg) < 0.001 0.994 0.991 0.997
Pulse in ED (/min) < 0.001 1.012 1.008 1.016
RR in ED (/min) 0.431 – – –
GCS in ED < 0.001 0.925 0.906 0.944
Transportation time 

(min)
0.338 – – –

ED time (min) 0.212 – – –
ISS < 0.001 1.061 1.051 1.071
Age-associated comor-

bidity
0.090 – – –

Abdominal operation < 0.001 2.755 2.193 3.461
Use of transfusion < 0.001 1.809 1.462 2.239
Constant < 0.001 – – –
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Fig. 2  The distribution of 
patients with blunt abdominal 
trauma among ages (lower 
area), the relationship between 
the injury severity score and age 
(middle area) and the relation-
ship between the mortality rate 
and age (upper area)
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above covariables, which may be significant in univariate 
analysis (Table 4). The results of the above three analytic 
methodologies revealed that age itself served as a risk fac-
tor for poor outcomes, but age-associated comorbidities did 
not. The independent effect of age was unrelated to measur-
able comorbidities in older trauma patients. This might have 
to do with the cumulative effect of physiological weaken-
ing of several organs that have not yet risen to the level of 
defined comorbidities in the elderly patient. Therefore, the 
primary target of the management of elderly trauma patients 
is to combat aging instead of any single age-associated 
comorbidity.

In the current nationwide study, an inverse trend in injury 
severity between young and elderly patients was observed. 
Elderly trauma patients usually have low-energy trauma 
mechanisms because of their longer home-stay times and 
lower exposure to risks from work than young patients. The 
most frequent mechanism of trauma among elderly people 
is falls from standing height or lower, such as from a com-
mode, bed or wheelchair. The next most common trauma 
mechanism is motor vehicle collisions. Although elderly 
patients do not engage in high-risk activities, low-speed 
crashes may still cause injuries to this population with low 
physiological reserves. These mechanisms account for up to 
one-quarter (26.8%) of geriatric traumas [24, 25]. In addi-
tion, elderly patients usually undergo blunt rather than pen-
etrating trauma, which accounts for less than 5% of elderly 
trauma patients [26]. Skeletal injuries contributed by osteo-
porosis are common among elderly patients [27]. Extremity 
fractures are mostly coded as minor or moderate injuries 
by the abbreviated injury scale (AIS) system (AIS = 1 or 2) 
[28]. The above reasons could explain why the ISS increased 
with age in the young patients as opposed to in the elderly 
patients (Fig. 2).

On the other hand, even with decreased injury severity, 
elderly patients had increased mortality with age. The mor-
bidity and mortality seem to be correlated with a geriatric 
syndrome called frailty, which was defined as multisystem 
dysregulation yielding decreased physiological reserves and 
increased vulnerability to stressors [29]. Previous reports 
indicated that elderly patients may have severe injuries 
caused by low-speed vehicles and have a doubled mortal-
ity rate compared with their younger counterparts [30]. 
Furthermore, antiplatelets or anticoagulants, which are fre-
quently taken by elderly patients, may increase the prob-
ability of hemorrhage in even mild injuries [31]. These facts 
have implications for how elderly trauma patients should 
be triaged and treated. Elderly trauma patients are usually 
undertriaged at trauma centers. Causes for this include 
relative lower-energy mechanisms of injury, near-normal-
appearing vital signs and the use of medications that can 
mask the physiological response to injury. Thus, aggressive 

treatment and high-level care of geriatric trauma patients 
might improve outcomes [32].

There are several limitations in our study. The NTDB 
data are retrospective, and some data were missing in the 
databank. The records can also be inaccurate. In addition, 
causal inferences between specific comorbidities and out-
comes could not be derived. Statistically, a PSM limitation 
is that it cannot estimate interactions between covariates and 
the effects of other confounders. However, we used a greedy 
(nearest neighbor) approach and a caliper of 0.1 to control 
the quality to ensure matching adequacy. Then, the standard 
mean differences indicated balanced matching. The role of 
age-associated comorbidities in patients with BAT will need 
more analysis. Further studies with a prospective design and 
more analyses are needed.

Conclusions

In patients with BAT, age itself appeared to have an inde-
pendent and deleterious effect on mortality, but age-associ-
ated comorbidity did not. The target for the management of 
elderly trauma patients is to combat aging instead of combat-
ting any single age-associated comorbidity.
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