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Objective This study aimed to determine whether there is a difference in mortality and medical
resource utilization between geriatric (aged > 65 years) and super-geriatric patients (aged >80
years) with traumatic brain injury (TBI).

Methods We obtained comprehensive data (demographics, injury characteristics, injury severi-
ties, and outcomes) of geriatric and super-geriatric TBI patients from an emergency department-
based injury surveillance system database from 2011 to 2016. Multivariate logistic regression
analysis was performed to compare the mortality and nonroutine discharge (NRDC) status be-
tween both groups.

Results Among 442,533 TBI patients, 48,624 were older than 65 years. A total of 48,446 pa-
tients (37,140 geriatric and 11,306 super-geriatric) without exclusion criteria were included in
the final analysis. Both overall in-hospital mortality (adjusted odds ratio, 1.88; 95% confidence
interval [Cl], 1.28 to 2.74; P=0.001) and NRDC (adjusted odds ratio, 1.35; 95% Cl, 1.07 to 1.71;
P=0.011) were significantly higher in the super-geriatric group. In the stratified analysis, there
were no significant differences in NRDC rate for all stratifications of treatment timing (emer-
gency department vs. ward admission), but mortality remained to be significant for all stratifica-
tions.

Conclusion Super-geriatric TBI patients showed a significantly higher risk-adjusted overall mor-
tality and more inadequate medical resource utilization than did geriatric TBI patients. However,
super-geriatric patients were more likely to undergo NRDC after admission; thus, further re-
search about age-related health inequalities is needed in the treatment of super-geriatric pa-
tients.
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What is already known

Capsule
Summary

What is new in the current study

Geriatric patients (age older than 65 years) are a rapidly growing group as compared with other age groups, and “super-
geriatric” patients (aged 80 years or older) are becoming a new age subgroup. However, relatively few studies investi-
gated the outcomes of super-geriatric traumatic brain injury (TBI) patients.

Super-geriatric TBI patients have a significantly higher risk-adjusted overall mortality and more inadequate medical
resource utilization than do geriatric TBI patients. Furthermore, in the stratified analysis, the statistical significance of
medical resource utilization differed when stratified by the timing of treatment.

INTRODUCTION

With increasing longevity and falling birth rates, the demographic
trend is toward an older population. The United Nations defines
an "aging society” as one in which >7% of the population are
aged 265 years. In 2000, elderly individuals constituted 7.2% of
the South Korean population; this number has doubled to 14.3%
in 2018." South Korea is expected to become a post-aged society
in 30 years, compared with France in 155 years, the United States
in 88 years, Germany in 78 years, and Japan in 36 years.”

Geriatric individuals are prone to injuries because of reduced
body control function associated with aging. Among injured geri-
atric patients, traumatic brain injury (TBI) has been a significant
cause of high mortality and disability rates.** The incidence of TBI
in geriatric patients visiting the emergency department (ED) was
reported to be about 494 per 100,000 people in the United States,
and this number has been expected to rise continuously.” Mean-
while, super-geriatric patients, defined as those aged >80 years,
have been emerging as a new population group, distinguishable
from the conventional geriatric group aged > 65 years."**

Several previous studies have shown that elderly patients with
TBI have a worse functional outcome than younger patients with
TBI of the same or less severity.>” However, most of these studies
focused on geriatric patients, and relatively few studies have in-
vestigated the outcomes of super-geriatric TBI patients.

There is limited evidence to generalize whether increased age
is a risk factor for TBI between geriatric patients and super-geri-
atric patients. In addition, the results of treatment and the utiliza-
tion of medical resources for super-geriatric patients with TBI are
also not well known. This study, therefore, aimed to compare the
mortality rates and medical resource utilization between geriatric
and super-geriatric patients visiting the ED.

Clin Exp Emerg Med 2021;8(2):94-102

METHODS

Study design

This nationwide multicenter prospective registry study used data
from an emergency department-based surveillance system (ED-
ISS) database to investigate injury epidemiology at 20 EDs of ter-
tiary hospitals operated by the Korea Centers for Disease Control
and Prevention. The study was carried out with a waiver of in-
formed consent with approval from the institutional review board
of Jeju National University Hospital (2020-03-008).

Study population

The eligible population included all patients who visited the EDs
due to TBI between January 2011 and December 2016. TBI was
defined as any of the diagnostic codes of the International Clas-
sification of Diseases, 10th edition, that met the Korea Centers
for Disease Control and Prevention TBI definition (S01.0-S01.9,
S02.0-502.1, S02.3, S02.7-02.9, S04.0, S06.0-506.9, S07.0-07.1,
S07.8-507.9, S09.7-S09.9, T01.0-T02.0, T04.0, T06.0), regardless
of whether other injury diagnoses were present.

The study population consisted of a subset of TBI patients aged
> 65 years from the eligible population and was divided into two
groups: geriatric (aged 65-79 years) and super-geriatric (aged
>80 years). Patients whose age or final clinical outcome could
not be determined or those who died on arrival at the ED were
excluded from the final analysis.

Data collection

We analyzed the data from the EDISS database, which were col-
lected by ED physicians at the 20 participating hospitals. The ED-
ISS registry included comprehensive information on TBI, such as
patient demographics (sex, insurance type, vital signs, and mental
status), injury characteristics (intention, mechanism, activities,
places, anatomical site of injury, emergency medical service [EMS]
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usage, and alcohol-related injury), injury severity, emergency care
process, diagnosis, treatment, disposition (discharge, interhospital
transfer, admission, death, etc.) at the ED, and disposition after
hospital admission (discharge, interhospital transfer, death, etc.).
The injury severity variable included the revised trauma score and
excess mortality ratio-adjusted injury severity score (EMR-ISS).
The EMR-ISS is a scoring method to measure injury severity in
large-scale patient data; it was developed in 2009 based on the
International Classification of Diseases, 10th edition.

The primary outcome was a binary indicator for in-hospital
mortality. The secondary outcomes were unnecessary interhospi-
tal transfer and abnormal discharge (against medical advice or
hopeless discharge), which reflect nonroutine discharge (NRDC)
in terms of the utilization of medical resources.

Statistical analysis

We compared the baseline demographic and injury characteristic
variables between the geriatric and super-geriatric groups, using
either the Student t-test, Wilcoxon rank-sum test, chi-squared
test, or Fisher exact test, as appropriate.

Descriptive statistics are presented as frequencies and percent-
ages for comparing categorical variables, and means with stan-
dard deviations or medians with interquartile ranges for compar-
ing continuous variables, depending on the distribution.

The patient's age was treated as a dichotomous variable for

Traumatic brain injury in old age

both geriatric and super-geriatric patients with TBIl and then as
an ordinal categorical variable at a 5-year interval.

Univariate logistic regression was used to analyze dichotomous
primary or secondary outcomes. After that, multivariate logistic
regression was used to adjust for potential confounders and to
identify whether aging affected mortality, interhospital transfer,
and NRDC between geriatric and super-geriatric TBI patients. Re-
sults of the logistic regression analyses were further stratified by
ED and ward admission to determine if associations were modi-
fied by the timing of treatment. We also conducted additional
multiple comparisons treating age as an ordinal categorical vari-
able at a 5-year interval.

All statistical analyses were performed using Stata ver. 14.0
(StataCorp., College Station, TX, USA) and using a two-tailed test
with a statistical significance level of P<0.05.

RESULTS

Study flow

Among the 442,533 TBI patients registered in the EDISS, 48,624
were aged > 65 years. Of these eligible patients, 178 were ex-
cluded because of death on arrival (102 patients) and mortality of
unknown cause (76 patients). A total of 48,446 TBI patients, con-
sisting of 37,140 geriatric patients and 11,306 super-geriatric pa-
tients, were included in the final analysis (Fig. 1).

442,533 Total TBI ED based injury surveillance system
(Jan 1, 2011 to Dec 31, 2016)

48,624 TBI over 65 years

393,909 Exclusions
189,382 <18 years
204,527 18-64 years

178 Exclusions
102 Dead on arrival
76 Undetermined for mortality

48,446 Included in analysis (100%)

37,140 Geriatric TBIs
(65 to 79 years, 76.7%)

11,306 Super-geriatric TBls
(over 80 years, 23.3%)

Fig. 1. Flow diagram of patient enroliment. TBI, traumatic brain injury; ED, emergency department.
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Baseline demographics

Table 1 provides a comparison of demographic characteristics be-
tween the geriatric and super-geriatric groups. The proportion of
females was significantly higher in the super-geriatric group than
in the geriatric group (39.7% vs. 53.8%, P<0.001), and there was
a significant difference in insurance type (P<0.001) between both
groups.

Regarding arrival at the ED, there were statistically significant
differences between the geriatric and super-geriatric groups in
terms of systolic blood pressure, diastolic blood pressure, and AVPU
(alert, voice, pain, unresponsive) mental status. However, there
were no statistically significant differences in pulse rate, respiration
rate, and mean Glasgow coma scale score between both groups.

Based on initial vital signs, the average revised trauma score
was not significantly different between the geriatric and super-
geriatric groups (7.64+0.86 and 7.66+ 0.80, respectively; P=0.107).
However, in the geriatric group, the mean EMR-ISS was 21.1+16.1,
which was significantly higher than 20.5+ 15.2 in the super-geri-
atric group (P=0.012).

For the emergency care process at the ED, there was no signifi-
cant difference between the two groups in terms of length of
stay, but there was a significant difference in the tendency of pa-
tients to receive treatment.

Injury characteristics

The injury characteristics of the study population are shown in
Table 2, while the number and anatomical site of injury are sum-
marized in Table 3. We found statistical differences in factors at
the time of the injury, such as intention, mechanism, activity, place,
alcohol-related injury, EMS usage, and isolated TBI (P<0.001).
We also found statistical differences in anatomical injury site ex-
cept for the head and elbow/forearm between both groups.

In particular, geriatric patients were more likely to have an in-
tentional injury, motor vehicle collision as the mechanism of in-
jury, a paid or leisure/play activity, road as the place of injury, and
alcohol-related injury than super-geriatric patients. On the other
hand, super-geriatric patients were more likely to experience an
unintentional injury, fall/slip as the mechanism of injury, a vital
activity, home/residence as the place of injury, EMS usage, and an
isolated TBI than geriatric patients.

Mortality and medical resource utilization

The descriptive statistics for mortality and medical resource utili-
zation (admission, interhospital transfer, NRDC) are presented in
Table 4. The univariate and multivariate logistic regression analy-
ses of primary and secondary outcomes are presented in Table 5,
and the results between the two groups were stratified according

Table 1. Demographic characteristics between the geriatric and super-geriatric groups

Geriatric (n=37,140) Super-geriatric (n=11,306) Total (n=48,446) P-value
Sex, female 14,737 (39.7) 6,084 (53.8) 20,821 (43.0) <0.001
Insurance <0.001
National health insurance 27,441 (73.9) 8,908 (78.8) 36,349 (75.0)
Automobile insurance 6,554 (17.7) 1,218 (10.8) 7,772 (16.0)
Medical care assistance 1,968 (5.3) 931 (8.2) 2,899 (6.0)
Others 1,177 (3.2) 249 (2.2) 1,426 (2.9)
SBP (mmHg) 140.7+30.7 144.8+32.0 141.7+£31.1 <0.001
DBP (mmHg) 80.0+17.5 79.1+£17.6 79.8+17.5 <0.001
Pulse rate (/min) 80.7+16.4 81.0+16.3 80.8+16.4 0.079
Respiration rate (/min) 19.0+3.4 19.0+£3.3 19.0+3.4 0.205
Body temperature (°C) 36.3+2.2 36.4+1.8 36.3+2.1 0.080
Glasgow coma scale 143+2.4 14323 143124 0.335
Mental status 0.005
Alert 27,011 (88.9) 8,370 (88.5) 35,381 (88.8)
Verbal 1,652 (5.4) 559 (5.9) 2,211 (5.6)
Painful 1,080 (3.6) 367 (3.9) 1,447 (3.6)
Unresponsive 659 (2.2) 161 (1.7) 820 (2.1)
RTS 7.64+0.86 7.66+0.80 7.65+0.84 0.107
EMR-ISS 21.1+16.1 20.5+15.2 20.9+159 <0.001
Operation, yes 2,747 (12.8) 760 (11.4) 3507 (12.5) 0.002
ED LOS (hr): p50 (p25, p75) 3.3(1.8,5.9) 3.3(1.9,58) 3.3(1.8,5.9) 0.117

Values are presented as number (%) or mean * stadard deviation.

SBP, systolic blood pressure; DBP, diastolic blood pressure; RTS, revised trauma score; EMR-ISS, excess mortality ratio-adjusted injury severity score; ED, emergency depart-

ment; LOS, length of stay.
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to ED, ward, and overall admission.

The overall mortality and NRDC rates were significantly higher

Table 2. Injury characteristics between the geriatric and super-geriatric

Traumatic brain injury in old age

in the super-geriatric group than in the geriatric group according
to the timing of treatment (i.e.,, ED and ward admission). In par-
ticular, there were no significant differences in mortality and NRDC
rates between both groups for ED admission (P> 0.050), but sig-
nificant differences in mortality and NRDC rates were found for

groups
Geriatric  Super—geriatric  Total i admission m' the ward (F" <0.050) (Ta'ble 4). .
(n=37,140) (n=11,306) (n=48,446) In the logistic regression model with no covariates, the odds of
Intentional injury 931 (2.5) 140 (1.2) 1071 (2.2) <0.001 overall mortality (1 234, P< 0001) and NRDC (1 086, P= 0027)
Mechanisms <0.001 were significant. In the multivariate logistic regression model ad-
Fall/slip down 21,155 (60.0) 8,123 (71.9) 29,278 (60.4) justed for covariates, the adjusted odds of overall mortality (1.680;
MVC 10,156 (27.4) 1,878 (16.6) 12,034 (24.8)
Blunt 4,303 (11.6) 933 (8.3) 5,236 (10.8)
Penetrating 805 (2.2) 139 (1.2) 944 (2.0) Table 3. Number and anatomical site of injury between the geriatric
Others 721019 233(2.1) 954 (2.0) and super-geriatric groups
Activities <0.001 o Super-
Paid work 2807 (7.6)  220(20) 3027 (6.3) Geriatric geri’:\tric R P e
(n=37,140) (n=48,446)
Unpaid work 5568 (15.0) 1456 (12.9) 7,024 (14.5) (n=11,306)
Vital activity 16,948 (45.6) 6,972 (61.7) 23920 (49.4) Isolated TBI 24,830 (66.9) 7,835 (69.3) 32,665 (67.4) <0.001
Leisure or play 9,072 (24.4) 1979 (17.5) 11,051 (22.8) Combined anatomical injury site
Others 2745 (7.4) 679 (6.0)  3424(7.1) Neck 1901 (5.1)  392(35) 2,293 (47) <0.001
Places <0.001 Thorax 2741(74) 648(57) 3389(7.0) <0.001
Home/residence 12,876 (34.7) 6,019(53.2) 18,895 (39.0) Abdomen, pelvis, and 1964 (53) 474 (42) 2438(5.0) <0.001
Road 16,471 (44.4) 3,577 (31.6) 20,048 (41.4) lower back
Commercial 2989 (8.1) 665 (5.9) 3,654 (7.5) Shoulder and upper arm 1,537 (4.1) 382(34) 1919(40) <0.001
Hospital 762 (2.1) 468 (4.1) 1,230 (2.5) Elbow and forearm 1,169 (3.2) 320(2.8) 1,489 (3.1) 0.087
Workplace 1,499 (4.0) 122 (1.1) 1,621 (3.4) Wrist, hand, and finger 1,058 (2.9) 400 (3.5) 1,458 (3.0) <0.001
Unspecified 2,543 (6.9) 455 (4.0) 2,998 (6.2) Hip and thigh 775 (2.1) 333(3.0) 1,108 (2.3) <0.001
EMS usage 15,848 (42.7) 5,201 (46.0) 21,049 (43.5) <0.001 Knee and lower leg 1,697 (4.6) 432(3.8) 2,129 (4.4) 0.001
Alcohol-related 5283 (14.2) 448 (4.0) 5731(11.8) <0.001 Ankle and foot 328(0.9) 74 (0.7) 402 (0.8) 0.019
Values are presented as number (%). Values are presented as number (%).
MVC, motor vehicle collision; EMS, emergency medical service. TBI, traumatic brain injury.
Table 4. Mortality, admission, transfer, and NRDC rates between the geriatric and super-geriatric groups in the ED, ward, and overall
Geriatric Super-geriatric Total P-value
ED (n=37.140) (n=11,306) (n=48,446)
ED mortality 560 (1.5) 195 (1.7) 755 (1.6) 0.103
Surviving patients in the ED (n=36,580) (n=11,111) (n=47,691)
Admission 10,371 (28.4) 2,993 (26.9) 13,364 (28.0) 0.004
Transfer 3,171 (8.7) 1,082 (9.7) 4,253 (8.9) 0.001
NRDC 2,997 (8.2) 960 (8.6) 3,957 (8.3) 0.135
Ward (n=10371) (n=2,993) (n=13,364)
Ward mortality 845 (8.2) 328 (11.0) 1,173 (8.8) <0.001
Surviving patients in the ward (n=9,526) (n=2,665) (n=12,191)
Transfer 2,317 (24.3) 698 (26.2) 3,015 (24.7) 0.048
NRDC 200 (2.1) 80 (3.0) 280 (2.3) 0.006
Overall (n=37,140) (n=11,306) (n=48,446)
Overall mortality 1,405 (3.8) 523 (4.6) 1,928 (4.0) <0.001
Surviving patients in the hospital (n=35,735) (n=10,783) (n=46,518)
Overall transfer 2,955 (8.3) 952 (8.8) 3,907 (8.4) 0.066
Overall NRDC 3,197 (9.0) 1,040 (9.6) 4,237 (9.1) 0.027

Values are presented as number (%).
NRDC, nonroutine discharge; ED, emergency department.
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Table 5. Univariate and multivariate logistic regression analyses of primary and secondary outcomes in the ED, ward, and overall

uOR 95% Cl P-value aOR 95% Cl P-value

ED

ED mortality 1.146 0.973-1.351 0.103 1.822 1.375-2.416 <0.001
Surviving patients in the ED

Admission 0932 0.888-0.977 0.004 0.977 0.906-1.053 0.546

Transfer 1.137 1.057-1.222 <0.001 1.153 1.044-1.274 0.005

NRDC 1.059 0.982-1.143 0.135 1.100 0.990-1.222 0.077
Ward

Ward mortality 1.387 1.213-1.587 <0.001 1.666 1.352-2.043 <0.001
Surviving patients in the ward

Transfer 1.104 1.001-1.218 0.048 1.355 1.188-1.546 <0.001

NRDC 1.443 1.109-1.877 0.006 1.477 1.046-2.069 0.027
Overall

Overall mortality 1.234 1.113-1.367 <0.001 1.680 1.408-2.005 <0.001
Surviving patients in the hospital

Overall transfer 1.074 0.995-1.160 0.066 1.311 1.179-1.457 <0.001

Overall NRDC 1.086 1.009-1.169 0.027 1.140 1.029-1.262 0.012

Values were adjusted for sex, systolic blood pressure, respiration rate, Glasgow coma scale score, excess mortality ratio-adjusted injury severity score, injury intention, injury

mechanism, alcohol-related, emergency medical service usage, insurance, year of injury, and isolated traumatic brain injury.

ED, emergency department; uOR, unadjusted odds ratio; Cl, confidence interval; aOR, adjusted odds ratio; NRDC, nonroutine discharge.
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Fig. 2. Adjusted predictive margins of overall outcomes. (A) Mortality, (B) admission, (C) inter-hospital transfer, and (D) non-routine discharge. *Multiple
comparisons against reference group (65-69 years).

95% confidence interval [Cl], 1.408 to 2.005; P<0.001), interhos-
pital transfer (1.311; 95% Cl, 1.179 to 1.457; P<0.001), and NRDC
(1.140; 95% Cl, 1.029 to 1.262; P=0.012) were also significant.

In the stratified multivariate logistic analysis, the effect of ag-
ing on mortality and interhospital transfer remained significant
when stratified by timing of treatment, but the effect of aging on

Clin Exp Emerg Med 2021;8(2):94-102 99
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NRDC showed different results for the ED and ward admissions.
TBI patients who visited the ED had no significant differences in
adjusted odds of NRDC (1.100; 95% Cl, 0.990 to 1.222; P=0.077),
but when admitted to the ward, TBI patients showed significant
differences in adjusted odds of NRDC (1.477; 95% Cl, 1.046 to
2.069; P=0.027).

Fig. 2 shows the results of the multivariate logistic regression
analysis of overall outcomes, followed by additional multiple com-
parisons treating age as an ordinal categorical variable at a 5-year
interval. There was a statistically significant increase in mortality
in the groups aged 80 to 84 years and 85 to 89 years, compared
to the reference age group (65 to 69 years). Admission rates in-
creased in the groups aged 70 to 74 years and 75 to 80 years.
Moreover, interhospital transfers increased in the groups aged 75
to 79 years, 80 to 84 years, and 85 to 89 years. The NRDC rate
only increased in the group aged 70 to 74 years.

DISCUSSION

The aging of the world's population is progressing at a rapid pace.
By 2025, the number of people aged > 65 years in South Korea is
expected to exceed 20% of the country's population.' Despite the
trend of increased longevity among the aging population, older
people appear to be more prone to injuries such as TBI.® Between
older and younger people, their biological characteristics, major
mechanisms of injury, and preexisting comorbidities still differ with
regard to complications, functional outcomes, and mortality.?

Several studies have focused on comparing older and younger
age groups in terms of demographic changes. However, most of
the comparisons are often between patients aged <65 and > 65
years. Moreover, these studies have found no mortality differenc-
es in the older population. This, therefore, calls the need for com-
paring and analyzing mortality differences with other population
subgroups such as the super-geriatric population, which is emerg-
ing as a new age group.

As TBI is prevalent among older people, this study aimed to
determine and compare the effect of aging on mortality and medi-
cal resource utilization between geriatric and super-geriatric pa-
tients with TBI. We found that super-geriatric TBI patients had
higher overall mortality but lower rates of medical resource utili-
zation (interhospital transfer or NRDC) than did geriatric TBI pa-
tients. Furthermore, in the stratified analysis, there were no sig-
nificant differences in the NRDC rate for all stratifications of
treatment timing of (the ED and ward admission), but mortality
and interhospital transfer remained significant for all stratifica-
tions.

Consistent with our results, previous studies have demonstrat-
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ed that age is a major independent predictor of mortality in TBI.
Mosenthal et al.’ found that most of the causes of increased
mortality could be attributed to aging and that part of the in-
crease in mortality could be explained by the type of complica-
tions in TBI or the severity of brain damage.

Some previous studies also showed no difference in long-term
mortality after TBI between the geriatric and super-geriatric groups,
whereas short-term mortality has been reported to be significantly
higher in the super-geriatric group.”® However, these results differ
from our findings, which showed that mortality was consistently
high among the study population regardless of the timing of
treatment.

In terms of medical resource utilization, prior studies have re-
vealed that the presence of a do-not-resuscitate (DNR) order, TBI
severity, intensive care, and comorbidities are among the factors
affecting mortality after TBL"'> Moreover, of the factors affect-
ing mortality, the controllable ones mainly include the use of ear-
ly DNR orders and the selective use of medical resources, includ-
ing intensive care.

The use of early DNR orders among patients with severe TBI
varies by the hospital and type of hospital.”® However, Hakim et
al. reported that DNR orders were being signed at a more rapid
pace for patients aged 275 years, regardless of the severity of
the disease. This factor was found to be associated with a sec-
ondary mortality increase.' Turgeon et al.”® have also identified a
factor for premature death that is associated with the withdrawal
of life-sustaining therapy. Our study did not investigate the pres-
ence of DNR orders due to data limitations and was thus only able
to reveal the difference in mortality rates in the ED and based on
the combination of in-hospital stays between the geriatric and
super-geriatric groups. We were unable to reveal the relationship
between the presence of DNR orders and mortality rates.

Our finding that super-geriatric TBI patients were more likely
to have lower rates of medical resource utilization (interhospital
transfer or NRDC) than geriatric TBI patients was also similar to
those of other studies. Susman et al. and Mosenthal et al. found
that increase in hospitalization and hospital mortality rates in
patients aged > 65 years.® However, the results of our study did
not show any difference in hospitalization between the geriatric
and super-geriatric groups.

According to the Eastern Association for the Surgery of Trau-
ma, aggressive treatment is recommended for geriatric patients
with severe TBI to help them recuperate and return to the daily
normal lives.”® Elderly patients have reported excellent responses
to aggressive resuscitation.'”'® However, people with severe injury
(injury severity score of >30) were reported to use a relatively
small amount of intensive care unit resources, which was found
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to be associated with an increase in mortality.'”® In addition, Han-
1.2° and Pronovost et al.?' found a 40% mortality reduc-
tion when intensivist-model intensive care units were applied to
critically ill adults. According to the TBI treatment guidelines, TBI
in older people requires intensive care so that better results can

son et a

be achieved.'® Besides, in a comparative study of younger (aged
< 65 years) and older people, the older group reported better treat-
ment and better prognosis when treated in the intensive care unit.
However, older people tended to receive less aggressive treatment
than younger people, and this was shown to have an impact on
later outcomes.

As observed in previous studies, aggressive and intensive care
is of paramount importance to the elderly with TBI. The rate of
receiving intensive care can be seen as a form of a medical re-
source utilization rate. This study attempted to identify differenc-
es in the discontinuation of these treatments, i.e.,, NRDC in the
elderly. Several previous studies have shown that there are age-
related differences in various medical resource utilization rates.
However, little has been investigated about the difference in NRDC
rates based on age, so this study particularly attempted to find
the difference in NRDC rate between the geriatric and super-ge-
riatric groups in each phase of treatment. Surprisingly, significant
differences in NRDC rate between both patient groups were only
found in the ward, but no differences were found in the ED. These
results could be associated with the nature of the patients' be-
havior, as patients or families tend to utilize more medical resourc-
es in the emergent phase.

Chang et al.? stated that ethnic and cultural differences affect
the patient's disposition. Elderly Hispanic patients and black pa-
tients were discharged to their homes more often than white pa-
tients were. This could be because the elderly play a central role
in Hispanic culture, in which elderly people are given a great deal
of respect. Financial resources were also found to have an impact
on disposition. Black patients were found to have relatively small-
er incomes than white patients, limiting their choices as regards
transferring to a more specialized rehabilitation hospital. In addi-
tion, those receiving medical assistance had a low rate of trans-
ferring to a specialized rehabilitation hospital. Furthermore, Thomp-
son et al.”” and McKevitt et al.”® reported that older people have a
lower rate of transferring to a specialized rehabilitation hospital
than younger people.

In this study, super-geriatric TBI patients experienced 1.311 times
more interhospital transfers after hospitalization than did geriat-
ric TBI patients (adjusted odds ratio, 1.311; 95% Cl, 1.179 to 1.457;
P<0.001). However, the reasons for interhospital transfers and
type of destination hospitals were not known due to limited data.

Elderly people are less likely to visit the outpatient department

Clin Exp Emerg Med 2021;8(2):94-102
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after discharge and have less money to pay for rehabilitation. They
also tend to be readmitted more often as they are more likely to
experience NRDC. This suggests that inequality in the medical re-
source utilization rate do exist among different age groups.'***

Consistent with the findings of other studies, this research also
found that aging was a significant factor for mortality, even in
geriatric and super-geriatric TBI patients. However, age as an ab-
solute component of mortality should be interpreted with caution
because other factors such as inequality in medical resource uti-
lization rates according to age cannot be ruled out. Thus, further
studies with more focus on the interaction between age and med-
ical resource utilization are required, and reliable analytical meth-
ods need to be developed for these studies.

In summary, we found that super-geriatric TBI patients had a
significantly higher risk-adjusted overall mortality rate and a low-
er medical resource utilization rate than geriatric TBI patients.
Furthermore, in the stratified analysis, there were no significant
differences in NRDC rate between both groups when stratified by
the timing of treatment, but mortality and interhospital transfer
remained significant for all stratifications of treatment timing.
Further study on age-related inequalities in health care is recom-
mended, especially with regard to the treatment of geriatric pa-
tients.
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