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ABSTRACT

Objectives: Alcohol intoxication may increase the resource use and expenditure of
patients admitted to the hospital. This study was designed to investigate the clinical
presentation and expenditure of hospitalized adult trauma patients with alcohol
intoxication at a Level I trauma center.

Design: Cross-sectional study

Setting: Taiwan

Participants: Detailed data of 929 hospitalized adult trauma patients, aged 20-65
years, with alcohol intoxication and 10,104 corresponding patients without alcohol
intoxication were retrieved from the Trauma Registry System between January 1,
2009, and December 31, 2014. Alcohol intoxication was defined as a blood alcohol
concentration (BAC) > 50 mg/dL. Patients who had an incomplete registered data or
lacked information on expenditure were excluded from the study.

Main outcome measures: In-hospital mortality

Results: Patients with alcohol intoxication were predominantly men, of younger age,
and had a lower incidence rate of pre-existing comorbidities and chronic diseases

(diabetes mellitus, hypertension, and end-stage renal disease). They also presented

with significantly different body-injury patterns, higher injury severity (median, 10 vs.

5, p <0.001), longer hospital stays (11.4 days vs. 9.1 days, respectively, p < 0.001),
higher proportion of admissions to the intensive care unit (35.4% vs. 15.0%,
respectively, p < 0.001), and higher short-term mortality (odds ratio: 3.0, 95%
confidence interval: 2.0—4.4; p < 0.001) than patients without alcohol intoxication. In
addition, patients with alcohol intoxication had significantly higher total expenditure
(28.3% higher), cost of operation (51.8% higher), cost of examination (71.7% higher),

and cost of pharmaceuticals (63.8% higher). Even on comparison with sex-, age-, and
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co-morbidity-matched patients without alcohol intoxication, those with alcohol
intoxication had significantly higher total expenditure (17.4% higher), cost of
operation (40.3% higher), cost of examination (52.8% higher), and cost of
pharmaceuticals (38.3% higher).

Conclusions: Patients with alcohol intoxication incur significantly higher short-term

mortality and expenditure than patients without alcohol intoxication.

KEY WORDS: Trauma; Alcohol intoxication; Mortality; Length of stay; Cost

ARTICLE SUMMARY

STRENGTHS AND LIMITATIONS OF THIS STUDY

B The patients with alcohol intoxication presented with higher injury severity,
longer hospital stays, higher proportion of admission to the ICU, higher
short-term mortality, and higher expenditure than patients without alcohol
intoxication.

B The patients with alcohol intoxication had sustained significantly higher injury
severity and rates of head/neck injury, face injury, thoracic injury, and abdomen
injury.

B The injured patients lack of data regarding indication of hospitalization, type of
surgery, and the cost of patients at the referring hospital were not included in the

sample as well as the lack of available data about the circumstances of the
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BACKGROUND

Alcohol consumption increases the likelihood of injury during activities'™.
Consumption of 3—4 alcoholic drinks and 5-6 drinks during the 6 hours preceding an
accident led to a 6- and 9-fold increase, respectively, in the odds of injury®. A

> and a case-crossover study, which compares injury

previous case-control study
between when patients drink before the event and when patients drink during an
earlier control period ¢, were conducted in emergency-room settings to estimate the
risk of injury related to alcohol consumption. These studies revealed a 2.1-fold and
4.7-fold increase, respectively, in drinking-related injury . A multi-level analysis of
28 studies from 16 countries included 8,423 patients with drinking-related injury who
arrived in the emergency department (ED) within 6 hours after injury and showed that
the overall prevalence of alcohol-related injury was 24% for positive blood alcohol
concentration (BAC) ®. At the time of admission, alcohol intoxication prevalence of
2

18%-80% has been reported, depending on the study design and inclusion criteria *'2.

In trauma patients, alcohol intoxication is associated with higher impact speed

13-15 10,13, 16, 17

and leads to higher injury severity and mortality 1314 The relative risk
of involvement in a fatal vehicle crash increases steadily with increasing driver BAC
in every age/gender group among both fatally injured and surviving drivers '. Among
16-20 year-old male drivers, a BAC increase of 0.02% was estimated to more than
double the relative risk of fatal single-vehicle crash injury’. In addition, a previous
study has reported a doubled mortality rate due to traffic crashes in patients with
alcohol use as compared to sober patients '*. In the United States, alcohol-impaired
driving crashes account for nearly 11,000 crash fatalities, or approximately one-third

of all crash fatalities'® . A total of 35.2% of deaths worldwide were attributable to

alcohol consumption in 2012, which resulted in 30.8% of disability-adjusted life years
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METHODS

Ethics statement

This study was pre-approved by the Institutional Review Board (IRB) of the Chang
Gung Memorial Hospital (approval number 104-8665B). Informed consent was

waived according to IRB regulations.

Study Design

This retrospective study reviewed data of all 20,106 hospitalized patients registered in
the Trauma Registry System from January 1, 2009, to December 31, 2014. The
hospital is a 2,400-bed facility and Level I regional trauma center that provides care to
trauma patients primarily from southern Taiwan. All adult patients of 2065 years of
age and hospitalized for treatment of traumatic injuries were included in the study.
Patients who had incomplete registered data or lacked information on hospital
expenditure were excluded. In Taiwan, all drivers involved in traffic accidents are
legally compelled to undergo a test to estimate their BAC. In trauma injuries other
than traffic accidents, the physician at the ED may perform a BAC test when required
or under strong suspicion. A BAC level of 50 mg/dL, which is the legal limit for
drivers in Taiwan, was defined as the cut-off value. Therefore, patients with a BAC
level > 50 mg/dL at the time of arrival at the hospital were considered intoxicated and
were included in the study as BAC (+). Patients for whom an alcohol test was not
requested or who had a BAC level < 50 mg/dL at the time of arrival at the hospital
were considered to be non-intoxicated and BAC (—). Of the 16,548 registered patients,
1,430 (8.64%) adult motorcycle riders and passengers underwent a BAC test. Patients
who did not undergo the BAC test were excluded from the study. Of the total 11,033

adult patients, 929 (8.4%) patients with BAC (+) and 10,104 (91.6%) patients with
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To minimize confounding effects due to non-randomized assignment in the
assessment of the effect of alcohol intoxication on mortality, propensity scores were
calculated using a logistic regression model and the following covariates: gender; age,
comorbidity, GCS, injuries based on AIS, and ISS. A 1:1 matched study group was
created by the Greedy method using NCSS software (NCSS 10; NCSS Statistical
software, Kaysville, Utah). After adjusting for these confounding factors, binary
logistic regression was used for evaluating the effect of intervention for alcohol
intoxication on mortality. In addition, to assess the effect of alcohol intoxication on
cost and number of surgeries, two comparable populations of BAC (+) and BAC (-)
patients were selected in a 1:4 ratio by the Greedy method using NCSS software,
according to the matched propensity scores, which were calculated using a logistic
regression model with gender, age, and comorbidity as covariates. P-values < 0.05

were considered statistically significant.

RESULTS

Injury characteristics of patients with alcohol intoxication

A significant predominance in the percentage of men was noted among patients with
alcohol intoxication (821 [88.4%] men and 108 [11.6%] women of total 929 patients
with alcohol intoxication). The mean ages of the patients with alcohol intoxication
and those without alcohol intoxication were 40.4 + 11.5 years and 43.0 + 13.6 years,
respectively (Table 1). Among patients with alcohol intoxication, a greater number of
patients were aged 30-39 years and 40-49 years, but fewer patients were aged
between 5059 years and 60—69 years. A greater number of patients with alcohol

intoxication were younger than those without alcohol intoxication. Significantly lower

incidence rates of pre-existing comorbidities and chronic diseases including HTN (OR:

10
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extremity trauma (Table 2). In contrast, a significantly lower percentage of patients
with alcohol intoxication had sustained humeral fracture and ulnar fracture. In
addition, a significantly higher ISS was found in patients with alcohol intoxication
than in patients without alcohol intoxication (median [IQR: Q1-Q3], 10 [5-17] vs. 5
[4-9], p < 0.001) (Table 1). When stratified by ISS (<16, 16-24, or >25), among
patients with alcohol intoxication, a larger number of patients had an ISS > 25 and an
ISS of 16-24 and a smaller number of patients had an ISS < 16 as compared to

patients without alcohol intoxication.

Outcome of patients with alcohol intoxication

Patients with alcohol intoxication had a significantly higher mortality than those
without alcohol intoxication (OR 3.0, 95% CI 2.0-4.4; p < 0.001). After
propensity-score matching, mortality outcome was compared in the 131 well-balanced
pairs of patients (Table 3). In these propensity score-matched patients, there was no
significant difference in sex, age, co-morbidity (HTN, DM, and ESRD), GCS, injury
region based on AIS, and ISS. The logistic regression analysis showed that alcohol
intoxication did not significantly influence mortality (OR: 0.8, 95% CI: 0.5-1.4 p =
0.563), implying that the higher mortality of alcohol-intoxicated patients was
attributed to the patient characteristics and associated with higher injury severity.
Furthermore, compared to the patients without alcohol intoxication, the patients with
alcohol intoxication had significantly longer hospital LOS (9.1 days vs. 11.4 days,
respectively, p < 0.001), higher proportion of patients admitted to the ICU (15.0% vs.
35.4%, respectively, p < 0.001), and shorter LOS in the ICU (9.4 days vs. 7.1 days,

respectively, p <0. 001).
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regardless the comparison was made among the total patients or among the selected
propensity score-matched patients.

In this study, the mortality was 3-fold higher in the patients with alcohol
intoxication than in those without alcohol intoxication. However, because alcohol
influences the behavior and severity of injury caused by the accident as well as the
body response to the trauma injury, different compositions of the patient populations
with and without alcohol intoxication should be considered in the comparison. For
example, some studies demonstrated a beneficial effect of alcohol on patients with

30-32 S s
, although the exact mechanism is unclear. A positive serum

traumatic brain injury
alcohol level was associated with a significantly lower pneumonia rate in isolated,
moderate-to-severe traumatic brain injury patients and may explain the observed

3 In contrast,

reduced mortality in these patients with a positive alcohol test
observational studies have shown an increased susceptibility to pneumonia and
infections ** and development of adult respiratory distress syndrome *° with an
elevated BAC. In this study, patients with alcohol intoxication were predominantly
men, of younger age, and had lower incidence rates of pre-existing comorbidities and
chronic diseases. In addition, patients with alcohol intoxication had sustained
significantly higher injury severity and rates of head/neck injury, face injury, thoracic
injury, and abdomen injury, but lower rate of extremity injury than patients without
alcohol intoxication. Notably, controlled experimental and epidemiologic studies have
shown that alcohol exposure can increase the severity of injury 3¢ and the adjustment
of injury severity in their analyses of outcomes from acute alcohol exposure may have
obscured the association of mortality and other outcomes with BAC by

over-adjustment . In this study, analysis of the selected propensity score-matched

patients with respect to sex, age, co-morbidity, GCS, injury region based on AIS, and
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15 o) [¢)
o S
16 232 In this study, compared to the patients without alcohol intoxication, the patients 2 N
17 s 2
18 @ o
233 with alcohol intoxication had significantly longer hospital LOS (9.1 days vs. 11.4 = R
20 e
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of patients with and those without alcohol intoxication.

Our study has some limitations that should be acknowledged. First, owing to the
retrospective design of the study with its inherent selection bias, it was impossible to
fully account for potential confounders of important risk factors such as
differentiation between alcohol-induced psychoses, alcohol dependence, and alcohol
abuse *'; between intentional and unintentional injuries; and most importantly,
between patterns of drinking and alcohol consumption. Second, the lack of data
regarding indication of hospitalization, type of surgery, and the cost of patients at the
referring hospital may have led to a bias. Third, the patients declared dead on hospital
arrival or at the accident scene were not included in the Trauma Registry Database,
and some outcomes such as late mortality were not analyzed, which potentially led to
bias in the assessment of mortality and overall cost. Further, in Taiwan, all drivers
involved in traffic accidents are legally compelled to undergo a BAC test to estimate
their BAC; however, a few patients may have refused to undergo an actual BAC test
after alcohol consumption was confirmed using a breathalyzer. Accordingly, these
patients might have been included in an incorrect analytical category because the
breathalyzer results were registered in the police report but not noted in the medical
records. In addition, the combination of psychoactive drugs and alcohol use may have
led to bias in the outcome assessment *>. However, in our experience, such cases are

rare.

CONCLUSION
This study of hospitalized adult trauma patients based on the Trauma Registry
System at a Level I trauma center, spanning a 6-year period revealed that patients with

alcohol intoxication presented with significantly different body-injury patterns, higher
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Table 1. Demographics and injury characteristics of the adult trauma patients with and

without alcohol intoxication.

Variables BAC(+) BAC(-) Odds Ratio D
N=929 N=10104 (95%CI)

Sex
Male 821(88.4) 6113(60.5) 5.0(4.0-6.1)  <0.001
Female 108(11.6) 3991(39.5) 0.2(0.2-0.2)  <0.001

Age 40.4+£11.5 43.0£13.6 = <0.001
20-29 years 197(21.2) 2302(22.8) 0.9(0.8-1.1) 0.287
30-39 years 242(26.0) 1847(18.3) 1.6(1.3-1.8)  <0.001
40-49 years 262(28.2) 1986 (19.7) 1.6(1.4-1.9)  <0.001
50-59 years 181(19.5) 2656(26.3) 0.7(0.6-0.8)  <0.001
60-64 years 47(5.1) 1313(13.0) 0.4(0.3-0.5)  <0.001

Co-morbidity
DM 41(4.4) 923(9.1) 0.5(0.3-0.6)  <0.001
HTN 102(11.0) 1546(15.3) 0.7(0.6-0.8)  <0.001
CAD 6(0.6) 124(1.2) 0.5(0.2-1.2) 0.150
CHF 2(0.2) 27(0.3) 0.8(0.2-3.4) 1.000
CVA 5(0.5) 127(1.3) 0.4(0.2-1.0) 0.057
ESRD 3(0.3) 138(1.4) 0.2(0.1-0.7) 0.009

Alcohol Level (mg/dL) 191.1+£74.6 15.5+15.0 — —

Mechanism
Motor vehicle 66(7.1) 269(2.7) 2.8(2.1-3.7)  <0.001
Motorcycle 613(66.0) 4900 (48.5) 2.1(1.8-2.4)  <0.001
Bicycle 29(3.1) 260(2.6) 1.2(0.8-1.8) 0.333
Pedestrian 18(1.9) 135(1.3) 1.5(0.9-2.4) 0.141
Fall 93(10.0) 2010(19.9) 0.4(0.4-0.6)  <0.001
Strike by/against 110(11.8) 2530(25.0) 0.4(0.3-0.5)  <0.001

GCS 12.6+3.7 145+1.9 - <0.001
<8 158(17.0) 337(3.3) 5.9(4.9-7.3)  <0.001
9-12 122(13.1) 248(2.5) 6.0(4.8-7.5)  <0.001
=13 649(69.9) 9519(94.2) 0.1(0.1-0.2)  <0.001

AlS
Head/Neck 485(52.2) 2184(21.6) 4.0(3.5-4.5) <0.001
Face 373(40.2) 1646(16.3) 3.4(3.0-4.0) <0.001
Thorax 184(19.8) 1183 (11.7) 1.9(1.6-2.2)  <0.001
Abdomen 117(12.6) 642 (6.4) 2.1(1.7-2.6)  <0.001
Extremity 538(57.9) 7430(73.5) 0.5(0.4-0.6)  <0.001

ISS (median, IQR) 10(5-17) 5(4-9) — <0.001
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<16 626(67.4) 8905(88.1)

16-24 209(22.5) 822(8.1)

>25 94(10.1) 377(3.7)
Mortality 33(3.6) 124(1.2)
LOS in Hospital (days) 11.4+11.2 9.1£10.0
ICU admission, n (%) 329(35.4) 1517(15.0)
LOS in ICU (days) 7.1£8.5 9.4+12.1

0.3(0.2-0.3)
3.3(2.8-3.9)
2.9(2.3-3.7)
3.0(2.0-4.4)

3.1(2.7-3.6)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

AIS = Abbreviated Injury Scale; BAC= blood alcohol concentration; CAD = coronary artery disease; CHF =
congestive heart failure; CI = confidence interval; CVA = cerebral vascular accident; DM = diabetes mellitus; ESRD

= end-stage renal disease; GCS = Glasgow Coma Scale; HTN = hypertension; ICU = intensive care unit; IQR =

interquartile range; ISS = injury severity score; LOS = length of stay; OR = odds ratio.

Table 2. Significant associated injuries among the adult trauma patients with and without alcohol

intoxication.
Variables BAC(+) BAC(-) 0dds Ratio P
N=929 N=10104 (95%CI)

Head trauma, n (%)
Neurologic deficit 35(3.8) 181(1.8) 2.1(1.5-3.1) <0.001
Cranial fracture 150(16.1) 482(4.8) 3.8(3.2-4.7) <0.001
Epidural hematoma (EDH) 98(10.5) 298(2.9) 3.9(3.1-4.9) <0.001
Subdural hematoma (SDH) 180(19.4) 630(6.2) 3.6(3.0-4.3) <0.001
Subarachnoid hemorrhage 186(20.0) 716(7.1) 3.3(2.7-3.9) <0.001
(SAH)
Intracerebral hematoma (ICH) 43(4.6) 150(1.5) 3.2(2.3-4.6) <0.001
Cerebral contusion 89(9.6) 407(4.0) 2.5(2.0-3.2) <0.001

Macxillofacial trauma, n (%)
Orbital fracture 53(5.7) 173(1.7) 3.5(2.5-4.8) <0.001
Nasal fracture 25(2.7) 101(1.0) 2.7(1.8-4.3) <0.001
Maxillary fracture 147(15.8) 557(5.5) 3.2(2.6-3.9) <0.001
Mandibular fracture 47(5.1) 217(2.1) 2.4(1.8-3.4) <0.001

Thoracic trauma, n (%)
Rib fracture 122(13.1) 825(8.2) 1.7(1.4-2.1) <0.001
Hemothorax 27(2.9) 158(1.6) 1.9(1.2-2.9)  0.004
Pneumothorax 23(2.5) 154(1.5) 1.6(1.1-2.6)  0.030
Hemopneumothorax 21(2.3) 140(1.4) 1.6(1.0-2.6) 0.044
Lung contusion 20(2.2) 107(1.1) 2.1(1.3-3.3)  0.005
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Abdominal trauma, n (%)
Intra-abdominal injury
Hepatic injury
Splenic injury
Renal injury
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Extremity trauma, n (%)
12 Scapular fracture
Clavicle fracture

15 Humeral fracture

16 Ulnar fracture

18 Pelvic fracture

19 Tibial fracture
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35(3.8) 163(1.6)  2.4(1.6-3.5) <0.001
55(5.9) 166(1.6)  3.8(2.8-5.2) <0.001
20(2.2) 96(1.0)  2.3(1.4-3.7)  0.002
10(1.1) 47(0.5)  2.3(1.2-4.6) 0.019

26(2.8) 156(1.5)  1.8(1.2-2.8) 0.006
106(11.4)  839(8.3)  1.4(1.1-1.8)  0.001
21(2.3) 482(4.8)  0.5(0.3-0.7)  0.001
34(3.7) 525(5.2)  0.7(0.5-1.0)  0.042
38(4.1) 276(2.7)  1.5(1.1-2.1)  0.019
72(7.8) 497(4.9)  1.6(1.3-2.1) <0.001
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Table 3. Covariates of the adult trauma patients with and without alcohol intoxication adjusted for 1:1 greedy propensity score matching for

mortality assessment.

Mortality (OR: 0.81, 95% CI: 0.46-1.432, p=0.470)

Before After
Death Survival OR(95%CI) P Death Survival OR(95%CI) P
n=157 n=10876 n=131 n=131
Sex
Male 122(77.7) 6812(62.6) 2.1(1.4-3.0) <0.001 111(84.7) 111(84.7) 1.0(0.5-2.0) 1.000
Female 35(22.3) 4064 (37.4) 0.5(0.3-0.7) <0.001 20(15.3) 20(15.3) 1.0(0.5-2.0) 1.000
Age 46.7+13.5 42.7£13.5 — <0.001 45.8+13.5 44.8+12.3 — 0.560
Co-Morbidity
HTN 23(14.6) 1625(14.9) 1.0(0.6-1.5) 1.000 19(14.5) 19(14.5) 1.0(0.5-2.0) 1.000
DM 16(10.2) 948(8.7) 1.2(0.7-2.0) 0.568 10(7.6) 10(7.6) 1.0(0.4-2.5) 1.000
ESRD 9(5.7) 132(1.2) 5.0(2.5-9.9) <0.001 4(3.1) 4(3.1) 1.0(0.2-4.1) 1.000
GCS 7.2+4.8 14.5+1.9 — <0.001 7.5+4.8 8.0+4.8 — 0.418
AIS,n(%)
Head/Neck 128(81.5) 2541(23.4) 14.5(9.7-21.7) <0.001 105(80.2) 105(80.2) 1.0(0.5-1.8) 1.000
Face 22(14.0) 1997(18.4) 0.7(0.5-1.1) 0.177 19(14.5) 19(14.5) 1.0(0.5-2.0) 1.000
Thorax 54(34.4) 1313(12.1) 3.8(2.7-5.3) <0.001 46(35.1) 46(35.1) 1.0(0.6-1.7) 1.000
Abdomen 26(16.6) 733(6.7) 2.7(1.8-4.2) <0.001 22(16.8) 22(16.8) 1.0(0.5-1.9) 1.000
Extremity 47(29.9) 7921(72.8) 0.2(0.1-0.2) <0.001 38(29.0) 38(29.0) 1.0(0.6-1.7) 1.000
26
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ISS 30.8+17.8
BAC(+) 33(21.0)
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7.746.5
896(8.2)

3.0(2.0-4.4)

<0.001
<0.001

27.0+13.3
29(22.1)

25.0+13.4
34(26.0)

0.8(0.5-1.4)

0.247
0.563

13 Table 4. Covariates of the adult trauma patients with and without alcohol intoxication adjusted for 1:4 greedy propensity score matching for cost

14 assessment.

Before

After

19 BAC(+)
n=929

BAC(-)
n=10104

OR(95%CI)

P

BAC(+)
n=929

BAC(-)
n=3716

OR(95%CI)

P

22 Sex

Male 821(88.4)

6113(60.5)

5.0(4.0-6.1)

<0.001

821(88.4)

3284(88.4)

1.0(0.8-1.3)

1.000

25 Female 108(11.6)

3991(39.5)

0.2(0.2-0.2)

<0.001

108(11.6)

432(11.6)

1.0(0.8-1.3)

1.000

Age 40.4+£11.5

43.0£13.6

<0.001

40.4+£11.5

40.4£11.5

0.989

28 Co-Morbidity

HTN 102(11.0)

1546(15.3)

0.7(0.6-0.8)

<0.001

102(11.0)

408(11.0)

1.0(0.8-1.3)

1.000

31 DM 41(4.4)

923(9.1)

0.5(0.3-0.6)

<0.001

41(4.4)

164(4.4)

1.0(0.7-1.4)

1.000

ESRD 3(0.3)

138(1.4)

0.2(0.1-0.7)

0.009

3(0.3)

12(0.3)

1.0(0.3-3.6)

1.000
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Table 5. The cost during the hospitalization of the adult trauma patients with and

without alcohol intoxication.

BAC(+) BAC(-) Difference D

Total expenditure (n=929) (n=10104)

(US$) 36565104 2850+4355 28.3%1 <0.001
Cost of operation (n=601) (n=7558)

(US9) 958 +864 631+£706 51.8%1 <0.001
Cost of examination (n=791) (n=8474)

(US9) 2494353 145+289 71.7%1 <0.001
Cost of pharmaceutical (n=929) (n=10103)

(US$) 285+773 1744859 63.8%1 <0.001

Under the calculation of 33 New Taiwan Dollar (NTD) per US dollar.

Table 6. The cost during the hospitalization of the selected propensity score-matched

adult trauma patients with and without alc

ohol intoxication.

BAC(+) BAC(-) Difference D

Total expenditure (n=929) (n=3716)

(USS) 3656+5104 3113+5278 17.4%1 0.004
Cost of operation (n=601) (n=2758)

(USS) 958 £864 683 £860 40.3%1 <0.001
Cost of examination (n=791) (n=3037)

(USS) 2494353 163+£336 52.8%7 <0.001
Cost of pharmaceutical (n=929) (n=3715)

(USS) 285+773 206+706 38.3%1 0.005

Under the calculation of 33 New Taiwan Dollar (NTD) per US dollar.
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies

. . It q

Section/Topic #em Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 34

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 5

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods

Study design 4 Present key elements of study design early in the paper 6

Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 6

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if -
applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 8

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias -

Study size 10 | Explain how the study size was arrived at 7

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 7.8
why i

Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 7-8
(b) Describe any methods used to examine subgroups and interactions 7-8
(c) Explain how missing data were addressed -
(d) If applicable, describe analytical methods taking account of sampling strategy 7-8

(e) Describe any sensitivity analyses

Results
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which the present article is based

Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 9-12
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage -
(c) Consider use of a flow diagram -
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 9-12
confounders
(b) Indicate number of participants with missing data for each variable of interest -
Outcome data 15* | Report numbers of outcome events or summary measures -
Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 12
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized -
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period -
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses -
Discussion
Key results 18 | Summarise key results with reference to study objectives 12-14
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 15
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 15
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results -
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 16

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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ABSTRACT

Objectives: This study was designed to investigate the effect of alcohol intoxication
on clinical presentation of hospitalized adult trauma patients at a Level I trauma
center according to the selected propensity score—matched subjects.

Design: Cross-sectional study

Setting: Taiwan

Participants: Detailed data of 929 hospitalized adult trauma patients, aged 20-65
years, with alcohol intoxication and 10,104 corresponding patients without alcohol
intoxication were retrieved from the Trauma Registry System between January 1,
2009, and December 31, 2014. Alcohol intoxication was defined as a blood alcohol
concentration (BAC) > 50 mg/dL.

Main outcome measures: In-hospital mortality and expenditure.

Results: Patients with alcohol intoxication presented with significantly higher
short-term mortality (odds ratio: 3.0, 95% confidence interval (CI): 2.0-4.4; p < 0.001)
than patients without alcohol intoxication. However, on comparison with the patients
with matched propensity score regarding sex, age, co-morbidity, Glasgow Coma
Scale (GCS), injury region based on Abbreviated Injury Scale (AIS), and Injury
Severity Score (ISS), alcohol intoxication did not significantly influence mortality
(OR: 0.8, 95% CI: 0.5-1.4; p = 0.563), implying that the higher mortality of
alcohol-intoxicated patients was attributed by the patient characteristics and
associated with higher injury severity but not the body response to the alcohol
intoxication. Even on comparison with sex-, age-, and co-morbidity-matched patients
without alcohol intoxication, patients with alcohol intoxication still had significantly
higher total expenditure (17.4% higher), cost of operation (40.3% higher), cost of

examination (52.8% higher), and cost of pharmaceuticals (38.3% higher).
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Conclusions: The higher mortality associated with the adult trauma patients with
alcohol intoxication was totally attributed by the patient characteristics and associated
injury severity but not the body response under alcohol effect. However, patients with
alcohol intoxication incur significantly higher expenditure than patients without
alcohol intoxication, even on comparison with sex-, age-, and co-morbidity-matched

patients without alcohol intoxication.

KEY WORDS: Trauma; Alcohol intoxication; Mortality; Length of stay; Cost

ARTICLE SUMMARY

STRENGTHS AND LIMITATIONS OF THIS STUDY

B Additional comparison with selected propensity score-matched patients help to
attenuate the confounding effect of different patient characteristic and associated
injury severity in the assessment of the effect of alcohol intoxication on mortality
and expenditure.

B An arbitrary cut-off value of a BAC level of 50 mg/dL as alcohol intoxication
may present an information bias to generalize the conclusion, considering that
the BAC level that define the alcohol intoxication is different in many countries
and cognitive function may be impaired even less than a BAC level of 50 mg/dL.

B The injured patients lack of data regarding indication of hospitalization, type of
surgery, and the cost of patients at the referring hospital were not included in the
sample as well as the lack of available data about the circumstances of the
injuries and the factors influencing the decision making result in bias in the

analysis.
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3 1 BACKGROUND =
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g 2 Alcohol consumption increases the likelihood of injury during activities'™. g
g
; 3 Consumption of 3—4 alcoholic drinks and 5-6 drinks during the 6 hours preceding an g
9 . : . . - &
10 4  accident led to a 6- and 9-fold increase, respectively, in the odds of injury®. A 5 %
o ; s B
12 5 previous case-control study ° and a case-crossover study, which compares injury T 9
13 T T
a 3
14 6 between when patients drink before the event and when patients drink during an g :%'
15 o) [¢)
o S
i? 7  earlier control period °, were conducted in emergency-room settings to estimate the 2N
18 g 9
19 8 risk of injury related to alcohol consumption. These studies revealed a 2.1-fold and - E
= =
20 e
21 9  4.7-fold increase, respectively, in drinking-related injury ’. A multi-level analysis of s 2
22 a =
23 10 28 studies from 16 countries included 8,423 patients with drinking-related injury who g Zz
24 c s
ome
gg 11  arrived in the emergency department (ED) within 6 hours after injury and showed that 3 § =
= @

oG~
N
% 12 the overall prevalence of alcohol-related injury was 24% for positive blood alcohol §§ 2
»
29 . . - N 539
30 13 concentration (BAC) ®. At the time of admission, alcohol intoxication prevalence of L
X S
32 14 18%-80% has been reported, depending on the study design and inclusion criteria *'2. %% 2
33 oS
anA—h

34 15 In trauma patients, alcohol intoxication is associated with higher impact speed g >3
35 _‘mg
36 13-15 . .. 10131617 L1314 s 22z
37 16 and leads to higher injury severity and mortality ~ . The relative risk of 278
38 . . . . Y . > 5
39 17  involvement in a fatal vehicle crash increases steadily with increasing driver BAC in o 3
= _8

40 = 2
41 18  every age/gender group among both fatally injured and surviving drivers '. Among a Z
42 2 32
43 19  16-20 year-old male drivers, a BAC increase of 0.02% was estimated to more than o 3
44 3 3
jg 20  double the relative risk of fatal single-vehicle crash injury’. In addition, a previous » S
— (]

(4] c
j; 21  study has reported a doubled mortality rate due to traffic crashes in patients with % E
S w

49 S
50 22 alcohol use as compared to sober patients '°. In the United States, alcohol-impaired < §
» o,

51 2
52 23 driving crashes account for nearly 11,000 crash fatalities, or approximately one-third >
53 &
54 24  of all crash fatalities'™ . A total of 35.2% of deaths worldwide were attributable to §
55 i
g? 25  alcohol consumption in 2012, which resulted in 30.8% of disability-adjusted life years %
«
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(DALYs) from injuries .

Acute intoxication and dependence on alcohol are both associated with frequent
utilization of selected health care resources> **. National and international statistics on
alcohol-related harm tend to emphasize estimates of the total numbers of deaths > or
total economic costs 2%, but rarely report the financial expense of care per episode of
injury. The effect of alcohol intoxication on the expense of caring for injured patients
has important implications for trauma care and health care policy. Increased resource
use and expenditure have been reported in a subset of minimally injured trauma
patients who were BAC positive in trauma centers nationwide® *°. In medical
evaluations, physicians often utilize advanced techniques to rule out the presence of
potentially unidentified injuries in drunken patients >’. Alcohol-intoxicated patients
had significantly higher chances of undergoing evaluation by abdominal ultrasound
and head computed tomography (CT) during the first 24 h of hospital arrival®'. In
alcohol-intoxicated patients with less-severe injuries, brain CT was overused, with a
higher proportion of negative findings for intracranial hemorrhage *%. In an analysis of
the sample of ED patient visits, representing approximately 13 million ED visits
nationwide, BAC-positive patients underwent more diagnostic tests and had longer
ED stays 8,

Although the alcohol use had reported to be associated with a higher mortality
and expenditure in the literature, however, because alcohol influences not only the
behavior and severity of injury caused by the accident but also the body response to
the trauma injury, different compositions of the patient populations in the assessment
of the effect of alcohol intoxication should be considered in the comparison. In
particular, alcohol had been reported to negatively influence the body’s response to

injury *°. For example, some studies demonstrated a beneficial effect of alcohol on
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3 51  patients with traumatic brain injury” ~°, although the exact mechanism is unclear. In -
4 3
g 52  addition, a positive serum alcohol level was associated with a significantly lower g
g
; 53  pneumonia rate in isolated, moderate-to-severe traumatic brain injury patients and g
9 QD
10 54  may explain the observed reduced mortality in these patients with a positive alcohol %
o .
11 3 B
12 55  test >>. In contrast, observational studies have shown an increased susceptibility to T Q
13 T T
a 3
14 56  pneumonia and infections % and development of adult respiratory distress syndrome 3 g :%'
15 o) [¢)
o S
i? 57  with an elevated BAC. Therefore, by using the propensity score—matching to attenuate 2N
18 g 9
19 58 the confounding effects of different patient characteristic and associated injury - E
= =
20 e
21 59  severity, this study was designed to assess the effect of alcohol intoxication on clinical s 2
22 a =
23 60 presentation of hospitalized adult trauma patients in a Level I trauma center in g Zz
24 c s
25 61 S ; o rjng
outhern Taiwan. woo
26 ~ 0
o 55
- o
28 62 235
29 330
30 63 METHODS g ‘:1; 2
- ]
31 . 0 o0
32 64  Ethics statement 278
33 oS
&1/-\ —
34 65  This study was pre-approved by the Institutional Review Board (IRB) of the Chang g >3
35 =. m 3
20z
g? 66  Gung Memorial Hospital (approval number 104-8665B). Informed consent was gvg
38 . : : z g
67  waived according to IRB regulations. o 3
39 ® O
40 5 3
41 68 a Z
42 g 3
ji 69  Study Design ; %
3 ~
jg 70  This retrospective study reviewed data of all 20,106 hospitalized patients registered in 5 3
— (]
(4] c
j; 71  the Trauma Registry System from January 1, 2009, to December 31, 2014 (Figure 1). % E
S w
49 o
50 72 The hospital is a 2,400-bed facility and Level I regional trauma center that provides < §
» o,
51 2
52 73  care to trauma patients primarily from southern Taiwan. All adult patients of 20-65 >
53 &
54 74  years of age and hospitalized for treatment of traumatic injuries were included in the §
55 i
g? 75  study. Patients who had incomplete registered data (n=182) or lacked information on %
«
58 é
59 7 =3
60 ]
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hospital expenditure (n=3,289) were excluded. In Taiwan, all drivers involved in
traffic accidents are legally compelled to undergo a test to estimate their BAC. In
trauma injuries other than traffic accidents, the physician at the ED may perform a
BAC test when required or under strong suspicion. A BAC level of 50 mg/dL, which
is the legal limit for drivers in Taiwan, was defined as the cut-off value. Therefore,
patients with a BAC level > 50 mg/dL at the time of arrival at the hospital were
considered intoxicated and were included in the study as BAC (+). Patients for whom
an alcohol test was not requested or who had a BAC level < 50 mg/dL at the time of
arrival at the hospital were considered to be non-intoxicated and BAC (-). Of the total
11,033 adult patients, 929 (8.4%) patients with BAC (+) and 10,104 (91.6%) patients
with BAC (-) were enrolled in this study for further analysis. Detailed patient
information was retrieved from the Trauma Registry System of our institution,
including data on age; gender; trauma mechanism; initial Glasgow Coma Scale (GCS)
in the ED; Abbreviated Injury Scale (AIS) severity score for each body region; Injury
Severity Score (ISS); rates of associated injures; number of operation; hospital length
of stay (LOS); LOS in ICU; in-hospital mortality; and total expenditure, which
included cost of operation (operation fee and operation supply fee), cost of
examination (physical examination fee, hematology testing fee, examination fee for
radiography, pathological examination fee, examination fee for electrocardiography,
echo, endoscopy, electromyography, and cardiac catheterization, and monitoring fee
of electroencephalography), cost of pharmaceuticals (medicine service fee, medicine
fee, and narcotic drug fee), and other costs (registration fee, administrative fee, ward
fees, nursing fee, blood/plasma test fees, hemodialysis fees, anesthesia fees,
rehabilitation-treatment fee, special material costs, and personal expenses), which was

expressed as cost per victim. The ISS is expressed as the median and interquartile
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2 g
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3 101 range (IQR, Q1-Q3). Pre-existing comorbidities and chronic diseases including -
4 3
g 102  diabetes mellitus (DM), hypertension (HTN), coronary artery diseases (CAD), g
g
; 103  congestive heart failure (CHF), cerebrovascular accident (CVA), and end-stage renal g
9 . . : . . . &
10 104  disease (ESRD) were also identified. Odd ratios (ORs) of the associated conditions é
o .
11 3 B
12 105 and injuries of the patients were calculated with 95% confidence intervals (CIs). The T Q
13 T T
a 3
14 106  data collected were compared using IBM SPSS Statistics for Windows, version 20.0 g :%'
15 o) [¢)
o S
16 107 (IBM Corp., Armonk, NY, USA). Two-sided Fisher exact or Pearson chi-square test RSN
17 s 2
18 @ o
19 108 was used to compare categorical data. Unpaired Student’s #-test was used to analyze - E
= =
20 e
21 109 normally distributed continuous data, which was reported as mean =+ standard s 2
> 3 2
23 110  deviation. Mann—Whitney U-test was used to compare non-normally distributed data. g Zz
24 c s
ome
gg 111 To minimize confounding effects due to non-randomized assignment in the 3 § =
= @
oG~
% 112 assessment of the effect of alcohol intoxication on mortality, propensity scores were §§ §
»
29 . o . . . 539
30 113 calculated using a logistic regression model and the following covariates: gender; age, e
X S
31 ~5 =
32 114  comorbidity, GCS, injuries based on AIS, and ISS. A 1:1 matched study group was §§.§
33 oS g
anA—h
34 115  created by the Greedy method using NCSS software (NCSS 10; NCSS Statistical g >3
3
% . - . , S0z
37 116  software, Kaysville, Utah). After adjusting for these confounding factors, binary gvg
38 - . . . . > 5
39 117  logistic regression was used for evaluating the effect of intervention for alcohol 3 %
40 o . . o = &
a1 118 intoxication on mortality. In addition, to assess the effect of alcohol intoxication on @ 2
42 2 32
ji 119  cost and number of surgeries, two comparable populations of BAC (+) and BAC (-) ; §
3 -~
jg 120 patients were selected in a 1:4 ratio by the Greedy method using NCSS software, 5 3
— (]
(4] c
j; 121  according to the matched propensity scores, which were calculated using a logistic % E
= w
49 o
50 122 regression model with gender, age, and comorbidity as covariates. P-values < 0.05 < §
51 2y
Q
52 123 were considered statistically significant. >
53 &
54 124 5]
55 w
56 >
57 125  RESULTS 5
58 S
59 9 E;
60 %
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Injury characteristics of patients with alcohol intoxication

A significant predominance in the percentage of men was noted among patients with
alcohol intoxication (821 [88.4%] men and 108 [11.6%] women of total 929 patients
with alcohol intoxication). The mean ages of the patients with alcohol intoxication
and those without alcohol intoxication were 40.4 + 11.5 years and 43.0 + 13.6 years,
respectively (Table 1). Among patients with alcohol intoxication, a greater number of
patients were aged 30-39 years and 40-49 years, but fewer patients were aged
between 50-59 years and 60—69 years. A greater number of patients with alcohol

intoxication were younger than those without alcohol intoxication. Significantly lower

incidence rates of pre-existing comorbidities and chronic diseases including HTN (OR:

0.7, 95% CI: 0.6-0.8; p < 0.001), DM (OR: 0.5, 95% CI: 0.3-0.6; p < 0.001), and
ESRD (OR: 0.2, 95% CI: 0.1-0.7; p = 0.009) were found among patients with alcohol
intoxication as compared to those without alcohol intoxication. On comparison with
patients without alcohol intoxication, those without alcohol intoxication and involved
in motorcycle accidents were more commonly admitted, patients involved in
motorcycle accidents were most commonly admitted (48.5% vs. 66.0%, respectively,
p < 0.001), followed by strike by/against objects (25.0% vs. 11.8%, respectively, p <
0.001), fall accidents (19.9% vs. 10.0%, respectively, p < 0.001), and motor vehicle
accidents (2.7% vs. 7.1%, respectively, p < 0.001). More patients with alcohol
intoxication were injured in motorcycle and motor vehicle accidents than those
without alcohol intoxication. In contrast, a smaller number of patients with alcohol

intoxication were injured in strike by/against objects and fall accidents.

Injury severity of the patients with alcohol intoxication

GCS scores were significantly lower (by 1 point) in patients with alcohol

10
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1 3
2 o S . o 5
3 151  intoxication than in patients without alcohol intoxication (12.6 £ 3.7 vs. 145+ 1.9, p =
4 3
g 152 < 0.001). A significantly larger number of patients with alcohol intoxication had a g
g
; 153 GCS < 8 and GCS of 9-12 and a smaller number of patients had a GCS > 13 g
9 QD
10 154  compared to patients without alcohol intoxication. Analysis of AIS revealed that %
o .
11 3 B
12 155  patients with alcohol intoxication had sustained significantly higher rates of head/neck, T Q
13 T T
a 3
14 156  face, thoracic, and abdomen injuries than patients without alcohol intoxication, while g :%'
15 o) [¢)
o S
16 157  patients without alcohol intoxication had sustained significantly higher rates of 2 N
17 s 2
18 g 9
19 158  extremity injury. Regarding the associated common injuries in each trauma region, a - E
= =
20 e
21 159  significantly higher percentage of patients with alcohol intoxication had sustained s 2
22 a =
23 160 associated common major injuries of head, maxillofacial, thoracic, abdominal, and g Zz
24 c s
ome
Sg 161  extremity trauma (Table 2). In contrast, a significantly lower percentage of patients 3 § %
oG~
% 162  with alcohol intoxication had sustained humeral fracture and ulnar fracture. In §§ §
o
29 y . . o . o 539
30 163  addition, a significantly higher ISS was found in patients with alcohol intoxication e
X S
31 ~5 =
gé 164  than in patients without alcohol intoxication (median [IQR: Q1-Q3], 10 [5-17] vs. 5 %%-%
Q= o
anA—h
34 165 [4-9], p < 0.001) (Table 1). When stratified by ISS (<16, 16-24, or >25), among 253
35 _.mg
20z
36 166  patients with alcohol intoxication, a larger number of patients had an ISS > 25 and an >T8
37 a- g
38 . > o
39 167 ISS of 16-24 and a smaller number of patients had an ISS < 16 as compared to 3 %
40 . : o = &
a1 168  patients without alcohol intoxication. @ 2
42 2 3
ji 169 ; %
3 ~
jg 170  Qutcome of patients with alcohol intoxication 5 3
— (]
(4] c
a1 171 Patients with alcohol intoxication had a significantly higher mortality than those 5 3
48 3 B
49 o
50 172 without alcohol intoxication (OR 3.0, 95% CI 2.0-4.4; p < 0.001). After < §
]
51 2
52 173  propensity-score matching, mortality outcome was compared in the 131 well-balanced «'%
53 @
54 174  pairs of patients (Table 3). In these propensity score-matched patients, there was no §
55 w
g? 175  significant difference in sex, age, co-morbidity (HTN, DM, and ESRD), GCS, injury %
«
58 S
59 1 E;
60 %
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region based on AIS, and ISS. The logistic regression analysis showed that alcohol
intoxication did not significantly influence mortality (OR: 0.8, 95% CI: 0.5-1.4 p =
0.563), implying that the higher mortality of alcohol-intoxicated patients was
attributed by the patient characteristics and associated with higher injury severity.
Furthermore, compared to the patients without alcohol intoxication, the patients with
alcohol intoxication had significantly longer hospital LOS (9.1 days vs. 11.4 days,
respectively, p < 0.001), higher proportion of patients admitted to the ICU (15.0% vs.
35.4%, respectively, p < 0.001), and shorter LOS in the ICU (9.4 days vs. 7.1 days,

respectively, p <0. 001).

Expenditure for patients with alcohol intoxication

To compare the expenditure for patients with and those without alcohol
intoxication, 929 well-balanced pairs of patients, with a 1:4 ratio after propensity
score matching of sex, age, and co-morbidity (HTN, DM, and ESRD), were used for
outcome assessment (Table 4). In these propensity score-matched patients, there was
no significant difference in sex, age, and co-morbidity (HTN, DM, and ESRD). On
comparison with patients without alcohol intoxication, those who had alcohol
intoxication spent a significantly higher total expenditure (28.3% higher), cost of
operation (51.8% higher), cost of examination (71.7% higher), and cost of
pharmaceuticals (63.8% higher) (Table 5). On comparing the selected well-balanced
pairs of patients with and those without alcohol intoxication, who had similar personal
characteristics regarding sex, age, and co-morbidities, those who had alcohol
intoxication still had significantly higher total expenditure (17.4% higher), cost of
operation (40.3% higher), cost of examination (52.8% higher), and cost of

pharmaceuticals (38.3% higher) (Table 6).

12
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3 201 =
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> 202  DISCUSSION 2
6 =
(%]
; 203  This study compared the clinical outcome and expenditure in a broad group of adult g
9 . . . . o . &
10 204  trauma patients comprising those with alcohol intoxication and those without alcohol %

o .
11 3 B
12 205 intoxication, hospitalized at a Level I trauma center. Patients with alcohol intoxication T Q
13 T T
a 3
14 206  presented with a significantly different body-injury patterns, higher injury severity, g :%'
15 o) [¢)
o 3
i? 207  longer hospital stay, higher proportion of admission to the ICU, and higher short-term 2 B
18 @ o
19 208  mortality than those patients without alcohol intoxication. In addition, patients with - E
= =
20 e
21 209  alcohol intoxication had significantly higher total expenditure, cost of operation, cost s 2
22 g n
23 210  of examination, and cost of pharmaceuticals than those without alcohol intoxication, g Zz
24 c s
ome
25 211  regardless the comparison was made among the total patients or among the selected 3 § %
27 N
o8 212 propensity score-matched patients. o g
29 . . . o . 539
30 213 In this study, patients with alcohol intoxication were predominantly men, of e
X S
32 214 younger age, and had lower incidence rates of pre-existing comorbidities and chronic §§.g
33 oS g
anA—h

34 215  diseases. In addition, patients with alcohol intoxication had sustained significantly 253
3
32 o : . . . ERE,
37 216  higher injury severity and rates of head/neck injury, face injury, thoracic injury, and a- g
2 bdomen injury, but 1 £ ity injury than patients without alcohol > 3
39 217  abdomen injury, but lower rate of extremity injury than patients without alcoho S =
40 o g . o : . =
41 218 intoxication. In addition, the mortality was 3-fold higher in the patients with alcohol a Z
42 g 3
43 219  intoxication than in those without alcohol intoxication in this study. Notably, o 3
44 3 3
jg 220  controlled experimental and epidemiologic studies have shown that alcohol exposure » S
— (]

(4] c

[¢]

j; 221  can increase the severity of injury *°, and the adjustment of injury severity in their ng E
= w

49 o o -
50 222 analyses of outcomes from acute alcohol exposure may have obscured the association < §
» o,

51 2
52 223 of mortality and other outcomes with BAC by over-adjustment *’. In this study, >
53 &
2451 224  analysis of the selected propensity score-matched patients with respect to sex, age, §
v9)
g? 225  co-morbidity, GCS, injury region based on AIS, and ISS, we found that alcohol %
«
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intoxication did not significantly influence mortality, implying that the higher
mortality of these alcohol-intoxicated patients was attributable to the patient
characteristics and the associated higher injury severity. These results are in
agreement with the results of some studies that stated that although beneficial effects

1%, its detrimental effects on injury outweigh the

of alcohol have been controversia
beneficial effects **.

In this study, compared to the patients without alcohol intoxication, the patients
with alcohol intoxication had significantly longer hospital LOS (9.1 days vs. 11.4
days, respectively, p < 0.001), higher proportion of patients admitted to the ICU
(15.0% vs. 35.4%, respectively, p < 0.001), but shorter LOS in the ICU (9.4 days vs.
7.1 days, respectively, p < 0. 001). The alcohol-intoxicated patients had significantly
higher total expenditure, cost of operation, cost of examination, and cost of
pharmaceuticals, regardless the comparison was made among the total patients or
among the selected patients with matched propensity score in sex, age, and
co-morbidity. Multiple factors may have contributed to the increase in the expenditure

. . . .. v . 212227
of alcohol-intoxicated patients. In addition, more examinations

, excess charges
for laboratory testing and radiologic testing, and extra monitoring and other
procedures may be conducted for patients with alcohol intoxication **. These
alcohol-intoxicated patients were also more likely to have a delay in discharge due to
alcohol withdrawal * and require a high level of in-hospital care such as in a coronary
care unit or ICU*. In contrast, previous studies have reported a reduction in the
hospital LOS and lower overall costs of care in intoxicated patients *®* However, the
descriptive study design prevents further analysis such as assessment of the effects of

any particular treatment and the judgment of discharge from the hospital or stay in the

ICU, and could only rely on the assumption of uniform assessment and management
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v9)
<
(]
1 2
2 : . . o 5
3 251  of patients with and those without alcohol intoxication. -
4 3
g 252 Our study has some limitations that should be acknowledged. First, owing to the g
g
; 253  retrospective design of the study with its inherent selection bias, it was impossible to g
9 : : : &
10 254  fully account for potential confounders of important risk factors such as %
11 s =
12 255  differentiation between alcohol-induced psychoses, alcohol dependence, and alcohol T 9
13 T T
a 3
14 256 abuse *'; between intentional and unintentional injuries; and most importantly, g :%'
15 o) [¢)
o 3
i? 257  between patterns of drinking and alcohol consumption. Second, the lack of data SN
18 @ o
19 258 regarding indication of hospitalization, type of surgery, and the cost of patients at the ; E
20 & g
21 259  referring hospital may have led to a bias. Third, the patients declared dead on hospital s o
22 & »
23 260 arrival or at the accident scene were not included in the Trauma Registry Database, g z
24 c <
ome
gg 261  and some outcomes such as late mortality were not analyzed, which potentially led to ? § =
= @

q
N
% 262  bias in the assessment of mortality and overall cost. Further, in Taiwan, all drivers §§ ,‘2
o
29 . . . . 539
30 263  involved in traffic accidents are legally compelled to undergo a BAC test to estimate e
xXcS5
31 223
32 264  their BAC; however, a few patients may have refused to undergo an actual BAC test §§-g
33 oS g
&1/-\ —

34 265  after alcohol consumption was confirmed using a breathalyzer. Accordingly, these g >3
35 Sm3
36 . . . . . . 9.@ =
37 266  patients might have been included in an incorrect analytical category because the 3- g
38 : : : : : z g
267  breathalyzer results were registered in the police report but not noted in the medical o 3

39 ® ©
40 . o : =
41 268  records. In addition, the combination of psychoactive drugs and alcohol use may have a Z
42 2 3
43 269  led to bias in the outcome assessment *>. However, in our experience, such cases are o 8
44 3 3
jg 270 rare. At last, considering that the cognitive function may be impaired even less than a » S
— (]

(4] c

[¢]

j; 271 BAC level of 50 mg/dL "** and the BAC level that define the alcohol intoxication is = E
S w

49 S
50 272  different in many countries, an arbitrary cut-off value of a BAC level of 50 mg/dL as < §
]

51 g
52 273  alcohol intoxication may present an information bias to generalize the conclusion. >
53 &
54 274  Moreover, the facts that most commonly trauma injuries were motorcycle accidents in §
55 w
gs 275  Taiwan but not those car accidents observed in Western countries may also hinder the %
«

58 é
59 15 =
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generalization of the assessment of alcohol intoxication effect.

CONCLUSION

This study of hospitalized adult trauma patients based on the Trauma Registry System
at a Level I trauma center, spanning a 6-year period revealed that a higher mortality
associated with the adult trauma patients with alcohol intoxication was totally
attributed by the patient characteristics and associated injury severity but not the body
response under alcohol effect. However, patients with alcohol intoxication incur
significantly higher expenditure than patients without alcohol intoxication, even on
comparison with sex-, age-, and co-morbidity-matched patients without alcohol

intoxication.
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Table 1.
Variables BAC(+) BAC(-) Odds Ratio D
N=929 N=10104 (95%CI)

Sex
Male 821(88.4) 6113(60.5) 5.0(4.0-6.1)  <0.001
Female 108(11.6) 3991(39.5) 0.2(0.2-0.2)  <0.001

Age 40.4+£11.5 43.0£13.6 = <0.001
20-29 years 197(21.2) 2302(22.8) 0.9(0.8-1.1) 0.287
30-39 years 242(26.0) 1847(18.3) 1.6(1.3-1.8)  <0.001
40-49 years 262(28.2) 1986 (19.7) 1.6(1.4-1.9)  <0.001
50-59 years 181(19.5) 2656(26.3) 0.7(0.6-0.8)  <0.001
60-64 years 47(5.1) 1313(13.0) 0.4(0.3-0.5)  <0.001

Co-morbidity
DM 41(4.4) 923(9.1) 0.5(0.3-0.6)  <0.001
HTN 102(11.0) 1546(15.3) 0.7(0.6-0.8)  <0.001
CAD 6(0.6) 124(1.2) 0.5(0.2-1.2) 0.150
CHF 2(0.2) 27(0.3) 0.8(0.2-3.4) 1.000
CVA 5(0.5) 127(1.3) 0.4(0.2-1.0) 0.057
ESRD 3(0.3) 138(1.4) 0.2(0.1-0.7) 0.009

Alcohol Level (mg/dL) 191.1+£74.6 15.5+15.0 — —

Mechanism
Motor vehicle 66(7.1) 269(2.7) 2.8(2.1-3.7)  <0.001
Motorcycle 613(66.0) 4900 (48.5) 2.1(1.8-2.4)  <0.001
Bicycle 29(3.1) 260(2.6) 1.2(0.8-1.8) 0.333
Pedestrian 18(1.9) 135(1.3) 1.5(0.9-2.4) 0.141
Fall 93(10.0) 2010(19.9) 0.4(0.4-0.6)  <0.001
Strike by/against 110(11.8) 2530(25.0) 0.4(0.3-0.5)  <0.001

GCS 12.6£3.7 14.5£1.9 - <0.001
<8 158(17.0) 337(3.3) 5.9(4.9-7.3)  <0.001
9-12 122(13.1) 248(2.5) 6.0(4.8-7.5)  <0.001
=13 649(69.9) 9519(94.2) 0.1(0.1-0.2)  <0.001

AlS
Head/Neck 485(52.2) 2184(21.6) 4.0(3.5-4.5) <0.001
Face 373(40.2) 1646(16.3) 3.4(3.0-4.0)  <0.001
Thorax 184(19.8) 1183 (11.7) 1.9(1.6-2.2)  <0.001
Abdomen 117(12.6) 642 (6.4) 2.1(1.7-2.6)  <0.001
Extremity 538(57.9) 7430(73.5) 0.5(0.4-0.6)  <0.001

ISS (median, IQR) 10(5-17) 5(4-9) — <0.001
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<16 626(67.4) 8905(88.1)

16-24 209(22.5) 822(8.1)

>25 94(10.1) 377(3.7)
Mortality 33(3.6) 124(1.2)
LOS in Hospital (days) 11.4£11.2 9.1£10.0
ICU admission, n (%) 329(35.4) 1517(15.0)
LOS in ICU (days) 7.1£8.5 9.4+12.1

0.3(0.2-0.3)
3.3(2.8-3.9)
2.9(2.3-3.7)
3.0(2.0-4.4)

3.1(2.7-3.6)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

421

422

423

424

425

426

427

428

429

AIS = Abbreviated Injury Scale; BAC= blood alcohol concentration; CAD = coronary

artery disease; CHF = congestive heart failure; CI = confidence interval; CVA =

cerebral vascular accident; DM = diabetes mellitus; ESRD = end-stage renal disease;

GCS = Glasgow Coma Scale; HTN = hypertension; ICU = intensive care unit; IQR =

interquartile range; ISS = injury severity score; LOS = length of stay; OR = odds

ratio.

Table 2. Significant associated injuries among the adult trauma patients with and

without alcohol intoxication.

Variables BAC(+) BAC(-) Odds Ratio D
N=929 N=10104 (95%CI)

Head trauma, n (%)
Neurologic deficit 35(3.8) 181(1.8) 2.1(1.5-3.1) <0.001
Cranial fracture 150(16.1) 482(4.8) 3.8(3.2-4.7) <0.001
Epidural hematoma (EDH) 98(10.5) 298(2.9) 3.9(3.1-4.9) <0.001
Subdural hematoma (SDH) 180(19.4) 630(6.2) 3.6(3.0-4.3) <0.001
Subarachnoid hemorrhage 186(20.0) 716(7.1) 3.3(2.7-3.9) <0.001
(SAH)
Intracerebral hematoma (ICH) 43(4.6) 150(1.5) 3.2(2.3-4.6) <0.001
Cerebral contusion 89(9.6) 407(4.0) 2.5(2.0-3.2) <0.001

Maxillofacial trauma, n (%)
Orbital fracture 53(5.7) 173(1.7) 3.5(2.5-4.8) <0.001
Nasal fracture 25(2.7) 101(1.0) 2.7(1.8-4.3) <0.001
Maxillary fracture 147(15.8) 557(5.5) 3.2(2.6-3.9) <0.001
Mandibular fracture 47(5.1) 217(2.1) 2.4(1.8-3.4) <0.001
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430
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432

433

434

435

436

437

438

439

440

Thoracic trauma, n (%)

Rib fracture
Hemothorax

Pneumothorax
Hemopneumothorax
Lung contusion

Abdominal trauma, n (%)
Intra-abdominal injury
Hepatic injury
Splenic injury

Renal injury

Extremity trauma, n (%)
Scapular fracture
Clavicle fracture
Humeral fracture
Ulnar fracture

Pelvic fracture

Tibial fracture

BMJ Open

122(13.1)
27(2.9)
23(2.5)
21(2.3)
20(2.2)

35(3.8)
55(5.9)
20(2.2)
10(1.1)

26(2.8)
106(11.4)
21(2.3)
34(3.7)
38(4.1)
72(7.8)

26

825(8.2)
158(1.6)
154(1.5)
140(1.4)
107(1.1)

163(1.6)
166(1.6)
96(1.0)
47(0.5)

156(1.5)
839(8.3)
482 (4.8)
525(5.2)
276(2.7)
497(4.9)

1.7(1.4-2.1)
1.9(1.2-2.9)
1.6(1.1-2.6)
1.6(1.0-2.6)
2.1(1.3-3.3)

2.4(1.6-3.5)
3.8(2.8-5.2)
2.3(1.4-3.7)
2.3(1.2-4.6)

1.8(1.2-2.8)
1.4(1.1-1.8)
0.5(0.3-0.7)
0.7(0.5-1.0)
1.5(1.1-2.1)
1.6(1.3-2.1)

<0.001
0.004
0.030
0.044
0.005

<0.001
<0.001
0.002
0.019

0.006
0.001
0.001
0.042
0.019
<0.001
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441  Table 3. Covariates of the adult trauma patients with and without alcohol intoxication adjusted for 1:1 greedy propensity score matching for
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442  mortality assessment.

11 443 Mortality (OR: 0.81, 95% CI: 0.46-1.432, p=0.470)

Before After

17 Death Survival OR(95%CI) P Death Survival OR(95%CI) P
18 n=157 n=10876 n=131 n=131

20 Sex

21 Male 122(77.7) 6812(62.6) 2.1(1.4-3.0) <0.001 111(84.7) 111(84.7) 1.0(0.5-2.0) 1.000
23 Female 35(22.3) 4064(37.4) 0.5(0.3-0.7) <0.001 20(15.3) 20(15.3) 1.0(0.5-2.0) 1.000
24 Age 46.7+13.5 42.7+13.5 — <0.001 45.8+13.5 44.8+12.3 — 0.560
26 Co-Morbidity

27 HTN 23(14.6) 1625(14.9) 1.0(0.6-1.5) 1.000 19(14.5) 19(14.5) 1.0(0.5-2.0) 1.000
29 DM 16(10.2) 948(8.7) 1.2(0.7-2.0) 0.568 10(7.6) 10(7.6) 1.0(0.4-2.5) 1.000
30 ESRD 9(5.7) 132(1.2) 5.0(2.5-9.9) <0.001 4(3.1) 4(3.1) 1.0(0.2-4.1) 1.000
GCS 7.2+4.8 14.5+1.9 — <0.001 7.5+4.8 8.0+4.8 — 0.418
33 AIS,n(%)

34 Head/Neck 128(81.5) 2541(23.4) 14.5(9.7-21.7) <0.001 105(80.2) 105(80.2) 1.0(0.5-1.8) 1.000
36 Face 22(14.0) 1997(18.4) 0.7(0.5-1.1) 0.177 19(14.5) 19(14.5) 1.0(0.5-2.0) 1.000
Thorax 54(34.4) 1313(12.1) 3.8(2.7-5.3) <0.001 46(35.1) 46(35.1) 1.0(0.6-1.7) 1.000
39 Abdomen 26(16.6) 733(6.7) 2.7(1.8-4.2) <0.001 22(16.8) 22(16.8) 1.0(0.5-1.9) 1.000
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Extremity 47(29.9) 7921(72.8) 0.2(0.1-0.2) <0.001 38(29.0) 38(29.0) 1.0(0.6-1.7) 1.000
ISS 30.8+17.8 7.746.5 — <0.001 27.0+13.3  25.0+13.4 — 0.247
BAC(+) 33(21.0) 896(8.2) 3.0(2.0-4.4) <0.001 29(22.1) 34(26.0) 0.8(0.5-1.4) 0.563

444
445  Table 4. Covariates of the adult trauma patients with and without alcohol intoxication adjusted for 1:4 greedy propensity score matching for cost

446 assessment.

Before After
BAC(+) BAC(-) OR(95%CI) P BAC(+) BAC(-) OR(95%CI) P
n=929 n=10104 n=929 n=3716

Sex

Male 821(88.4) 6113(60.5) 5.0(4.0-6.1) <0.001 821(88.4) 3284(88.4) 1.0(0.8-1.3) 1.000

Female 108 (11.6) 3991(39.5) 0.2(0.2-0.2) <0.001 108(11.6) 432(11.6) 1.0(0.8-1.3) 1.000
Age 40.4+£11.5 43.0+13.6 — <0.001 40.4+11.5 40.4+11.5 — 0.989
Co-Morbidity

HTN 102(11.0) 1546(15.3) 0.7(0.6-0.8) <0.001 102(11.0) 408(11.0) 1.0(0.8-1.3) 1.000

DM 41(4.4) 923(9.1) 0.5(0.3-0.6) <0.001 41(4.4) 164 (4.4) 1.0(0.7-1.4) 1.000

ESRD 3(0.3) 138(1.4) 0.2(0.1-0.7) 0.009 3(0.3) 12(0.3) 1.0(0.3-3.6) 1.000

447
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Table 5. The cost during the hospitalization of the adult trauma patients with and

without alcohol intoxication.

BAC(+) BAC(-) Difference D

Total expenditure (n=929) (n=10104)

(US$) 3656+5104 285044355 28.3%1 <0.001
Cost of operation (n=601) (n=7558)

(USS) 958+864 631+£706 51.8%1 <0.001
Cost of examination (n=791) (n=8474)

(USS) 2494353 1454289 71.7%1 <0.001
Cost of pharmaceutical (n=929) (n=10103)

(US$) 285+773 174+859 63.8%1 <0.001

Under the calculation of 33 New Taiwan Dollar (NTD) per US dollar.

Table 6. The cost during the hospitalization of the selected propensity score-matched

adult trauma patients with and without alcohol intoxication.

BAC(+) BAC(-) Difference D

Total expenditure (n=929) (n=3716)

(US$) 3656+5104 3113+£5278 17.4%7 0.004
Cost of operation (n=601) (n=2758)

(US$) 958 £864 683+860 40.3%1 <0.001
Cost of examination (n=791) (n=3037)

(US$) 249+353 163+336 52.8%7 <0.001
Cost of pharmaceutical (n=929) (n=3715)

(US9) 285+773 206+706 38.3%1 0.005

Under the calculation of 33 New Taiwan Dollar (NTD) per US dollar.

Figure Legends

Fig. 1 Flow chart of the studied adult trauma patients
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Enrollment of trauma patients
Assessed for eligibility (n = 20,106)

Exclude: age <20 or >65 years (n = 5,602)

Adult patients (age 20-65)
n=14,504
Exclude:

Incomplete registered data (n = 182)
Lack of validated expenditure information ( n = 3,289)

Studies adult population
n=11,033

l

|

BAC(+)

n=929 (8.4%) n=10,104 (91.6%)

BAC(-)
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(b) Describe any methods used to examine subgroups and interactions 7-8
(c) Explain how missing data were addressed -
(d) If applicable, describe analytical methods taking account of sampling strategy 7-8
(e) Describe any sensitivity analyses -

Results

‘sa1B0jouyoe) feflLEEFEY SBURYeM Y 6 il B8 H PReix8iTt) jae(s itedsRab] B sHednefyBlkddo Aq pe1osioid

* (s3gv) Jnauladns juswaublasug

| 8p anbiydeiboiqig 8ausby 1e Gzoz ‘€T aunr uo jwod fwg uadolway/:dny woly papeojumog "9T0Z J18qWIBAON T U0 9/TET0-9T0Z-uadolwa/9eTT 0T st paysiignd 1s1yy :uadO CING


http://bmjopen.bmj.com/

Page 33 of 33

©CoOoO~NOUTA,WNPE

e
= O

ADDBADIMDPPDEDRMDDOWWWWWWWWWNDNNNNNNNNNRERERRPERRERRER
~NO U BRARWNRPOOO~NOOUOPRWNRPOOONOUIAWNRPOOONOOOUIAWN

48

N
o]

BMJ Open

which the present article is based

Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 9-12
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage -
(c) Consider use of a flow diagram -
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 9-12
confounders
(b) Indicate number of participants with missing data for each variable of interest -
Outcome data 15* | Report numbers of outcome events or summary measures -
Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 12
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized -
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period -
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses -
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Key results 18 | Summarise key results with reference to study objectives 12-14
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 15
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 15
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ABSTRACT

Objectives: This study was designed to investigate the effect of alcohol intoxication
on clinical presentation of hospitalized adult trauma patients at a Level I trauma
center using propensity score matching.

Design: Cross-sectional study

Setting: Taiwan

Participants: Detailed data of 929 hospitalized adult trauma patients with alcohol
intoxication, aged 20-65 years, and 10,104 corresponding patients without alcohol
intoxication were retrieved from the Trauma Registry System between January 1,
2009 and December 31, 2014. Alcohol intoxication was defined as a blood alcohol
concentration (BAC) >50 mg/dL.

Main outcome measures: In-hospital mortality and expenditure.

Results: Patients with alcohol intoxication presented with significantly higher
short-term mortality (odds ratio: 3.0, 95% confidence interval [CI]: 2.0—4.4; p < 0.001)
than patients without alcohol intoxication. However, on comparison with propensity
score-matched patients with respect to sex, age, co-morbidity, Glasgow Coma Scale
(GCY), injury region based on Abbreviated Injury Scale (AIS), and Injury Severity
Score (ISS), alcohol intoxication did not significantly influence mortality (OR: 0.8,
95% CI: 0.5-1.4; p = 0.563). This implied that the higher mortality of
alcohol-intoxicated patients was attributable to patient characteristics such as a higher
injury severity rather than alcohol intoxication. Even on comparison with sex-, age-,
and co-morbidity-matched patients without alcohol intoxication, patients with alcohol
intoxication still had significantly higher total expenditure (17.4% higher), cost of
operation (40.3% higher), cost of examination (52.8% higher), and cost of

pharmaceuticals (38.3% higher).
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Conclusions: The associated higher mortality of adult trauma patients with alcohol
intoxication was completely attributable to other patient characteristics and associated
injury severity rather than the effects of alcohol. However, patients with alcohol
intoxication incurred significantly higher expenditure than patients without alcohol
intoxication, even on comparison with sex-, age-, and co-morbidity-matched patients

without alcohol intoxication.

KEY WORDS: Trauma; Alcohol intoxication; Mortality; Length of stay; Cost

ARTICLE SUMMARY

STRENGTHS AND LIMITATIONS OF THIS STUDY

B Use of propensity score matching in this assessment helped to attenuate the
confounding effects of various patient characteristics and associated injury
severity on hospital mortality and expenditure.

B Defining the cut-off value for alcohol intoxication at an arbitrary BAC level of
50 mg/dL and higher may present a bias in the comparison between patients with
and without alcohol intoxication; the definition of alcohol intoxication (BAC
level) varies by country, and cognitive function may be impaired even at a lower
BAC level.

B Bias in this analysis may result from a lack of available data in the following
areas: indication of hospitalization, type of surgery, patient costs associated with
a referring hospital, circumstances of the injuries, and factors influencing

decision-making.
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3 1 BACKGROUND =
4 3
g 2 Alcohol consumption increases the likelihood of injury during activities'™. g
g
; 3 Consumption of 3—4 alcoholic drinks and 5-6 alcoholic drinks during the 6 hours g
9 . . . . - &
10 4  preceding an accident led to a 6- and 9-fold increase in the odds of injury, -
11 ? i

o

12 5 respectively’. A previous case-control study’ and a case-crossover study, which T Q
13 T T
a 3
14 6 compares injury between when patients drink before the event and when patients g :%'
15 o) [¢)
o S

i? 7  drink during an earlier control period®, were conducted in emergency-room settings to 2 N
18 g 9
19 8  estimate the risk of injury related to alcohol consumption. These studies revealed a - E
= =

20 e
21 9  2.1-fold and 4.7-fold increase, respectively, in drinking-related injury’. A multi-level s 2
> 3 2
23 10  analysis of 28 studies from 16 countries included 8,423 patients with alcohol-related g Zz
24 c s
ome
gg 11  injuries who arrived in the emergency department (ED) within 6 hours of injury and 3 § %
oG~

N

% 12 showed that the overall prevalence of alcohol-related injuries was 24% for patients %rg 2
29 . . g L 520
30 13 with a blood alcohol concentration (BAC) of >50 mg/dL". An alcohol intoxication L
X S
31 ~5 =
32 14  prevalence of 18%—80% has been reported at the time of admission, depending on the %%é
33 oS g
anA—h

34 15  study design and inclusion criteria’'%. 8>3
35 EEE
36 . : e . . . . ERZES
16 In trauma patients, alcohol intoxication is associated with higher impact >T8
37 a- g
38 17 speed” " which leads to higher injury severity'™'*'*!'" and mortality'>'*. The relative % g
39 p ’ g jury y yo 5 32
40 : . . : . € . =
a1 18 risk of involvement in a fatal vehicle crash increases with increasing BAC of the @ 2
42 2 3
ji 19  driver in every age/gender group among both fatally injured and surviving drivers'. ; %
3 ~

jg 20 Among 16-20 year-old male drivers, a BAC increase of 0.02% was estimated to more 5 S
— (]

(4] c
j; 21 than double the relative risk of fatal single-vehicle crash injury'. In addition, a % E
S w

49 S
50 22 previous study has reported that the mortality rate associated with traffic crashes < §
» o,

51 2
52 23 doubled in patients with alcohol intoxication as compared to that of sober patients'”. >
53 &
54 24  In the United States, alcohol-impaired driving crashes account for nearly 11,000 crash §
55 i
g? 25  fatalities, or approximately one-third of all crash fatalities'™'?. A total of 35.2% of %
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deaths worldwide were attributable to alcohol consumption in 2012, which resulted in
30.8% of disability-adjusted life years (DALY's) from injuries .
Acute intoxication and dependence on alcohol are both associated with frequent

2122 National and international statistics on

utilization of health-care resources
alcohol-related harm tend to emphasize estimates of the total numbers of deaths™ or
total economic costs™*, but rarely report the financial expenditure of healthcare per
episode of injury. The effect of alcohol intoxication on the expenditure of caring for
injured patients has important implications for trauma care and healthcare policy.
Increased resource use and expenditure have been reported in a subset of minimally
injured trauma patients who were BAC positive in trauma centers nationwide”°. In
medical evaluations, physicians often utilize advanced techniques to rule out the
presence of potentially unidentified injuries in drunken patients27. Alcohol-intoxicated
patients had significantly higher chances of undergoing evaluation by abdominal
ultrasound and head computed tomography (CT) during the first 24 h of hospital

1!, In alcohol-intoxicated patients with less-severe injuries, brain CT was

arriva
overused, with a higher proportion of negative findings for intracranial hemorrhagezz.
In an analysis of the sample of ED patient visits, representing approximately 13
million ED visits nationwide, BAC-positive patients underwent more diagnostic tests
and had longer ED stays™.

Previous studies have reported alcohol use to be associated with higher hospital
mortality and expenditure. Since the patient's behavior, the severity of the injury
caused by the accident, and the response of the body to the traumatic injury are all
influenced by alcohol, it is important to consider the differences in patient population

in this assessment. In particular, alcohol has been reported to negatively influence the

body’s response to injury”’. For example, some studies demonstrated a beneficial

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 32

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgqig soushy 1e GZoz ‘€T aunr uo /wod (wg uadolway//:dny wol) peapeojumod "9T0Z J8qWSAON T U0 9/TET0-9T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO rINg


http://bmjopen.bmj.com/

Page 7 of 32 BMJ Open

v9)
<
(]
2 g
]
3 51  effect of alcohol on patients with traumatic brain injury’*>?, although the exact -
4 3
g 52 mechanism is unclear. In addition, a positive serum alcohol level was associated with g
g
; 53  a significantly lower pneumonia rate in patients with isolated, moderate-to-severe g
9 QD
10 54  traumatic brain injury and may explain the observed reduced mortality®>. In contrast, %

o .
11 3 B
12 55  observational studies have shown that an elevated BAC is associated with an T Q
13 T T
a 3
14 56 increased susceptibility to pneumonia, infections,” and the development of adult g :%'
15 o) [¢)
o S
i? 57  respiratory distress syndrome®’. Therefore, by using propensity score matching to 2 N
18 @ o
19 58 attenuate the confounding effects of various patient characteristics and associated - E
= =
20 e
21 59  injury severity, this study was designed to assess the effect of alcohol intoxication on s 2
> 3 2
23 60 clinical presentation of hospitalized adult trauma patients in a Level I trauma center in g Zz
24 5md
25 61  Southern Taiwan. 3 § =
= @
27 2o
- o
28 62 235
29 s30
30 63 METHODS e
31 =53
Q (]
32 64  Ethics statement 2 % g2
33 oS g
34 65  This study was pre-approved by the Institutional Review Board (IRB) of the Chang ggg
3
32 . : ERE,
37 66  Gung Memorial Hospital (approval number 104-8665B). Informed consent was gvg
38 . . . > 5
39 67  waived according to IRB regulations. o 3
Q o

40 ER
41 68 a Z
42 5 2
43 69  Study Design o 9
44 3 3
jg 70  This retrospective study reviewed data of all 20,106 hospitalized patients registered in 5 3
— (]

(4] c

[¢]

j; 71  the Trauma Registry System from January 1, 2009, to December 31, 2014 (Figure 1). :gT E
= w

49 o
50 72 The hospital is a 2,400-bed facility and Level I regional trauma center that provides < §
» o,

51 2
52 73  care to trauma patients primarily from southern Taiwan. All adult patients aged 20—65 >
53 &
54 74  years and hospitalized for treatment of traumatic injuries were included in the study. §
55 i
g? 75  Patients who had incomplete registered data (n = 182) or lacked information on %
«
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59 7 =3
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hospital expenditure (n = 3,289) were excluded. In Taiwan, all drivers involved in
traffic accidents are legally compelled to undergo testing for BAC. In trauma injuries
other than traffic accidents, the physician at the ED may perform a BAC test when
required or under strong suspicion. A BAC level of 50 mg/dL, which is the legal limit
for drivers in Taiwan, was defined as the cut-off value. Therefore, patients with a
BAC level > 50 mg/dL at the time of arrival at the hospital were considered
intoxicated and were included in the study as BAC (+). Patients for whom an alcohol
test was not requested or who had a BAC level < 50 mg/dL at the time of arrival at the
hospital were considered to be non-intoxicated and BAC (-). Of the total 11,033 adult
patients, 929 (8.4%) patients with BAC (+) and 10,104 (91.6%) patients with BAC (-)
were enrolled in this study for further analysis. Detailed patient information was
retrieved from the Trauma Registry System of our institution, including data on age;
gender; trauma mechanism; initial Glasgow Coma Scale (GCS) in the ED;
Abbreviated Injury Scale (AIS) severity score for each body region; Injury Severity
Score (ISS); rates of associated injures; number of operations; hospital length of stay
(LOS); LOS in ICU; in-hospital mortality; and total expenditure per patient including
cost of operation (operation fee and operation supply fee), cost of examination
(physical examination fee, hematology testing fee, examination fee for radiography,
pathological examination fee, examination fee for electrocardiography, echo,
endoscopy, electromyography, cardiac catheterization, and monitoring fee for
electroencephalography), cost of pharmaceuticals (medicine service fee, medicine fee,
and narcotic drug fee), and other costs (registration fee, administrative fee, ward fees,
nursing fee, blood/plasma test fees, hemodialysis fees, anesthesia fees,
rehabilitation-treatment fee, special material costs, and personal expenses). The ISS is

expressed as the median and interquartile range (IQR, QI1-Q3). Pre-existing
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% g
]
3 101  comorbidities and chronic diseases including diabetes mellitus (DM), hypertension -
4 3
g 102 (HTN), coronary artery diseases (CAD), congestive heart failure (CHF), g
g
; 103  cerebrovascular accident (CVA), and end-stage renal disecase (ESRD) were also g
9 QD
10 104  identified. Odd ratios (ORs) of the associated conditions and injuries of the patients %
o .
11 3 B
12 105 were calculated with 95% confidence intervals (CIs). The data collected were T Q
13 T T
a 3
14 106  compared using IBM SPSS Statistics for Windows, version 20.0 (IBM Corp., Armonk, g :%'
15 o) [¢)
o S
i? 107 NY, USA). Two-sided Fisher exact or Pearson chi-square test was used to compare 2N
= P
18 . . , . s 2
19 108  categorical data. Unpaired Student’s t-test was used to analyze normally distributed S
= =
20 e
21 109 continuous data, which was reported as mean + standard deviation. Mann—Whitney s 2
22 a =
23 110  U-test was used to compare non-normally distributed data. To minimize confounding g Zz
24 c s
ome
gg 111  effects due to non-randomized assignment in the assessment of the effect of alcohol 3 § =
= @
q
N
% 112  intoxication on mortality, propensity scores were calculated using a logistic regression §§ g
29 . . L L 539
30 113  model and the following covariates: gender, age, comorbidity, GCS, injuries based on L
X S
31 ~5 =
32 114  AIS, and ISS. A 1:1 matched study group was created by the Greedy method using §§.§
33 oS g
anA—h
34 115 NCSS software (NCSS 10; NCSS Statistical software, Kaysville, Utah). After >3
35 EEE
20z
g? 116  adjusting for these confounding factors, binary logistic regression was used for 278
38 . . . K . g > 5
39 117  evaluating the effect of intervention for alcohol intoxication on mortality. In addition, 3 %
40 R _ R
a1 118 to assess the effect of alcohol intoxication on cost and number of surgeries, two @ 2
42 2 3
43 119  comparable populations of BAC (+) and BAC (—) patients were selected in a 1:4 ratio o 9
44 3 3
jg 120 by the Greedy method using NCSS software, according to the matched propensity » S
— (]
(4] c
j; 121  scores, which were calculated using a logistic regression model with gender, age, and % i
S w
49 S ¢
50 122 comorbidity as covariates. P-values < 0.05 were considered statistically significant. S 8
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Q
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RESULTS

Injury characteristics of patients with alcohol intoxication

A significant predominance in the percentage of men was noted among patients with
alcohol intoxication (821 [88.4%] men and 108 [11.6%] women of total 929 patients
with alcohol intoxication). The mean ages of the patients with alcohol intoxication
and those without alcohol intoxication were 40.4+11.5 years and 43.0+13.6 years,
respectively (Table 1). Among patients with alcohol intoxication, a greater number of
patients were aged 30-39 years and 40-49 years, but fewer patients were aged
between 50-59 years and 60—69 years. A greater number of patients with alcohol
intoxication were younger than those without alcohol intoxication. Significantly lower
incidence of pre-existing comorbidities and chronic diseases including HTN (OR: 0.7,
95% CI: 0.6-0.8; p < 0.001), DM (OR: 0.5, 95% CI: 0.3-0.6; p < 0.001), and ESRD
(OR: 0.2, 95% CI: 0.1-0.7; p = 0.009) were found among patients with alcohol
intoxication as compared to those without alcohol intoxication. On comparison with
patients without alcohol intoxication, patients with alcohol intoxication and those
involved in motorcycle accidents were most commonly admitted (48.5% vs. 66.0%,
respectively; p < 0.001), followed by strike by/against objects (25.0% vs. 11.8%,
respectively; p < 0.001), fall accidents (19.9% vs. 10.0%, respectively; p < 0.001),
and motor vehicle accidents (2.7% vs. 7.1%, respectively; p < 0.001). More patients
with alcohol intoxication were injured in motorcycle and motor vehicle accidents than
those without alcohol intoxication. In contrast, a smaller number of patients with

alcohol intoxication were injured in strike by/against objects and fall accidents.

10
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3 151 Injury severity of the patients with alcohol intoxication =
4 3
g 152 GCS were significantly lower (by 1 point) in patients with alcohol intoxication g
g
; 153  than in patients without alcohol intoxication (12.6 £ 3.7 vs. 14.5 £ 1.9, p < 0.001). A g
9 QD
10 154  significantly larger number of patients with alcohol intoxication had a GCS of <8 and %
o .
11 3 B
12 155  GCS of 9-12 and a smaller number of patients had a GCS of >13 compared to those T Q
13 T T
a 3
14 156  without alcohol intoxication. Analysis of AIS revealed that patients with alcohol g :%'
15 o) [¢)
o S
i? 157  intoxication had sustained significantly higher rates of head/neck, face, thoracic, and 2N
= P
1 ¢ : : o : : s 2
18 158 abdomen injuries than patients without alcohol intoxication, whereas patients without % E
= =
20 e
21 159 alcohol intoxication had sustained significantly higher rates of extremity injury. s 2
22 a =
23 160 Regarding the associated common injuries in each trauma region, a significantly g Zz
24 c <
om?®
Sg 161  higher percentage of patients with alcohol intoxication had sustained associated 3 § =
= @
oG~
% 162  common major injuries of head, maxillofacial, thoracic, abdominal, and extremity §§§
29 . _ _ 580
30 163  trauma (Table 2). In contrast, a significantly lower percentage of patients with alcohol L
X S
31 ~5 =
32 164 intoxication had sustained humeral fracture and ulnar fracture. In addition, a %%é
33 oS g
&1/-\ —
34 165  significantly higher ISS was found in patients with alcohol intoxication than in g >3
35 =. m 3
20z
g? 166  patients without alcohol intoxication (median [IQR: Q1-Q3], 10 [5-17] vs. 5 [4-9], p gvg
38 : : : z g
39 167 < 0.001) (Table 1). When stratified by ISS (<16, 1624, or >25), among patients with 2 %
40 R
41 168  alcohol intoxication, a larger number of patients had an ISS > 25 and an ISS of 16-24 a Z
42 2 3
43 169 and a smaller number of patients had an ISS < 16 as compared to patients without o 3
44 3 3
45 170  alcohol intoxication. 5 S
7
48 171 5 3
49 g ¥
50 172 Outcome of patients with alcohol intoxication < §
]
51 2
52 173 Patients with alcohol intoxication had a significantly higher mortality than those >
53 ®
54 174  without alcohol intoxication (OR 3.0, 95% CI 2.0-4.4; p < 0.001). After §
55 w
g? 175  propensity-score matching, mortality outcome was compared in the 131 well-balanced %
«
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pairs of patients (Table 3). In these propensity score-matched patients, there was no
significant difference in sex, age, co-morbidity (HTN, DM, and ESRD), GCS, injury
region based on AIS, and ISS. The logistic regression analysis showed that alcohol
intoxication did not significantly influence mortality (OR: 0.8, 95% CI: 0.5-1.4, p =
0.563), implying that the higher mortality of alcohol-intoxicated patients was
attributable to the patient characteristics and associated with higher injury severity.
Furthermore, compared to the patients without alcohol intoxication, the patients with
alcohol intoxication had significantly longer hospital LOS (9.1 days vs. 11.4 days,
respectively, p < 0.001), higher proportion of patients admitted to the ICU (15.0% vs.
35.4%, respectively, p < 0.001), and shorter LOS in the ICU (9.4 days vs. 7.1 days,

respectively, p <0. 001).

Expenditure for patients with alcohol intoxication

To compare the expenditure for patients with and those without alcohol
intoxication, 929 well-balanced pairs of patients, with a 1:4 ratio after propensity
score matching of sex, age, and co-morbidity (HTN, DM, and ESRD), were used for
outcome assessment (Table 4). In these propensity score-matched patients, there was
no significant difference in sex, age, and co-morbidity (HTN, DM, and ESRD). On
comparison with patients without alcohol intoxication, those who had alcohol
intoxication spent a significantly higher total expenditure (28.3% higher), cost of
operation (51.8% higher), cost of examination (71.7% higher), and cost of
pharmaceuticals (63.8% higher) (Table 5). On comparing the selected well-balanced
pairs of patients with and those without alcohol intoxication, who had similar personal
characteristics regarding sex, age, and co-morbidities, those who had alcohol

intoxication still had significantly higher total expenditure (17.4% higher), cost of

12
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3 201  operation (40.3% higher), cost of examination (52.8% higher), and cost of -
4 3
g 202  pharmaceuticals (38.3% higher) (Table 6). 2
7 5
8 203 g
9 QD
10 204  DISCUSSION %
o .

11 c B
12 205  This study compared the clinical outcome and expenditure in a broad group of adult T 9
13 T T
a 3

14 206  trauma patients comprising those with alcohol intoxication and those without alcohol g :%'
15 o) [¢)
o 3

i? 207 intoxication hospitalized at a Level I trauma center. Patients with alcohol intoxication SN
= P

18 N s . . : . . s 2
19 208 presented with significantly different body-injury patterns, higher injury severity, S
= =

20 e
21 209  longer hospital stay, higher proportion of admission to the ICU, and higher short-term s 2
22 a =
23 210 mortality than those without alcohol intoxication. In addition, patients with alcohol g Zz
24 c <
om?®

Sg 211  intoxication had significantly higher total expenditure, cost of operation, cost of 3 § =
= @

oG~

N

% 212  examination, and cost of pharmaceuticals than those without alcohol intoxication, §§ Q
o

29 , _ s30
30 213 regardless of whether the comparison was made among the total patients or among the e

x

31 2S5
32 214  selected propensity score-matched patients. 2a=2
33 oS g
34 215 In this study, patients with alcohol intoxication were predominantly men, of 533
35 EEE
20z

g? 216  younger age, and had lower incidence of pre-existing comorbidities and chronic 278
38 . y . . o o . > 5
39 217  diseases. In addition, patients with alcohol intoxication sustained significantly higher = 3
Q o

40 . : . . o =
41 218 injury severity and rates of head/neck injury, face injury, thoracic injury, and a Z
42 2 32
43 219  abdomen injury, but lower rate of extremity injury than patients without alcohol o 3
44 3 3
jg 220 intoxication. In addition, the mortality was 3-fold higher in patients with alcohol » S
— (]

(4] c

j; 221  intoxication than that of patients without alcohol intoxication. Notably, controlled % E
S w

49 S
50 222 experimental and epidemiologic studies have shown that alcohol exposure can < §
» o,

51 2
52 223  increase the severity of injury’®, and the adjustment for injury severity in their «:;;
53 @
54 224  analyses of outcomes from alcohol intoxication may have obscured the association of §
55 w
gs 225  mortality and other outcomes with BAC”. In this study, by analyzing the selected %
«

58 é
59 13 =
60 %
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propensity score-matched patients with respect to sex, age, co-morbidity, GCS, and
injury region based on AIS, and ISS, we found that alcohol intoxication did not
significantly influence mortality; this implies that the higher mortality of these
alcohol-intoxicated patients was attributable to the patient characteristics and
associated higher injury severity. These results are in agreement with the results of
some studies that stated that although the beneficial effects of alcohol have been
controversial®®, its detrimental effects on injury outweigh its beneficial effects™.

In this study, compared to the patients without alcohol intoxication, the patients
with alcohol intoxication had significantly longer hospital LOS (9.1 days vs. 11.4
days, respectively; p < 0.001), higher proportion of patients admitted to the ICU
(15.0% vs. 35.4%, respectively; p < 0.001), but shorter LOS in the ICU (9.4 days vs.
7.1 days, respectively; p < 0. 001). Patients with alcohol intoxication had significantly
higher total expenditure, cost of operation, cost of examination, and cost of
pharmaceuticals than both the total patient population and the selected propensity

score-matched patients with respect to sex, age, and co-morbidity. Multiple factors

may have contributed to the increase in the expenditure of alcohol-intoxicated patients.

.. .. 212027
In addition, more examinations”

, excess charges for laboratory testing and
radiologic testing, and extra monitoring and other procedures may be conducted for
patients with alcohol intoxication®®. These alcohol-intoxicated patients were also more
likely to have a delay in discharge due to alcohol withdrawal’® and require a high
level of in-hospital care such as in a coronary care unit or ICU*®. In contrast, previous
studies have reported a reduction in the hospital LOS and lower overall costs of care

36,40

associated with intoxicated patients™ . However, the descriptive study design

prevented further analysis of the effects of additional factors (e.g., a particular
treatment and the judgment of discharge from the hospital or stay in the ICU) and
14
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v9)
<
(]
2 g
]
3 251  relied on the assumption of uniform assessment and management of patients with and =
4 3
g 252  without alcohol intoxication. g
g
; 253 Our study has some limitations that should be acknowledged. First, owing to the g
9 . : P : . . . &
10 254  retrospective design of the study with its inherent selection bias, it was impossible to %
o .
11 | | | S £
12 255 fully account for potential confounders of important risk factors such as 9
13 T T
a 3
14 256  differentiation between alcohol-induced psychoses, alcohol dependence, and alcohol g :%'
15 o) [¢)
o 3
i? 257 abuse *'; between intentional and unintentional injuries; and most importantly, SN
18 @ o
19 258  between patterns of drinking and alcohol consumption. Second, the lack of data - E
= =
20 e
21 259 regarding indication of hospitalization, type of surgery, and the associated-patient s 2
> 3 2
23 260  costs at the referring hospital may have led to a bias. Third, the patients declared dead g Zz
24 c <
om?®
gg 261  on hospital arrival or at the accident scene were not included in the Trauma Registry ? § =
= @
oG~
N
% 262  Database, and some outcomes such as late mortality were not analyzed, which §§ 2
o
29 . o . . 539
30 263  potentially led to bias in the assessment of mortality and overall cost. Further, in e
X S
32 264  Taiwan, all drivers involved in traffic accidents are legally compelled to undergo §§-g
33 oS g
34 265 BAC testing; however, a few patients may have refused to undergo an actual BAC test gg 3
3
32 : . : e
266  after alcohol consumption was confirmed using a breathalyzer. Accordingly, these >T8
37 a- g
2 26 ients might have been placed in an i b he breathal =3
39 7  patients might have been placed 1n an incorrect category, because the breathalyzer S =
40 . : : . : =
41 268  results were registered in the police report but not noted in the medical records. In a Z
42 2 3
43 269  addition, the combination of psychoactive drugs and alcohol use may have led to bias o 8
44 3 3
jg 270  in the outcome assessment*’. However, in our experience, such cases are rare. Lastly, gtf S
— (]
(4] c
[¢]
a1 271  considering that cognitive function may be impaired at a BAC level of <50 mg/dL'** S 3
48 3 B
49 o -
50 272  and that the BAC level that defines alcohol intoxication varies by country, an arbitrary < §
]
51 2
52 273  BAC cut-off value of 50 mg/dL as the definition of alcohol intoxication may have >
53 &
54 274  introduced bias into this study. Moreover, the most common traumatic injuries in §
55 w
g? 275 Taiwan involved motorcycle accidents rather than car accidents, which are more %
«
58 é
59 15 =
60 %
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common in Western countries; this may also hinder the generalization of assessing the

effect of alcohol intoxication on hospital mortality and expenditure.

CONCLUSION

This study of hospitalized adult trauma patients, based on the Trauma Registry
System at a Level I trauma center and spanning a 6-year period, revealed that a higher
mortality associated with the adult trauma patients with alcohol intoxication was
completely attributable to patient characteristics and associated injury severity and not
to the effects of alcohol. However, patients with alcohol intoxication incurred
significantly higher expenditure than patients without alcohol intoxication, even on
comparison with sex-, age-, and co-morbidity-matched patients without alcohol

intoxication.
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Table 1. Demographics and injury characteristics of the adult trauma patients with and

without alcohol intoxication.

Variables BAC(+) BAC(-) 0Odds Ratio D
N=929 N=10104 (95%CI)

Sex
Male 821(88.4) 6113(60.5) 5.0(4.0-6.1)  <0.001
Female 108(11.6) 3991(39.5) 0.2(0.2-0.2)  <0.001

Age 40.4+£11.5 43.0£13.6 = <0.001
20-29 years 197(21.2) 2302 (22.8) 0.9(0.8-1.1) 0.287
30-39 years 242(26.0) 1847(18.3) 1.6(1.3-1.8)  <0.001
40-49 years 262(28.2) 1986 (19.7) 1.6(1.4-1.9)  <0.001
50-59 years 181(19.5) 2656(26.3) 0.7(0.6-0.8)  <0.001
60-64 years 47(5.1) 1313(13.0) 0.4(0.3-0.5)  <0.001

Co-morbidity
DM 41(4.4) 923(9.1) 0.5(0.3-0.6)  <0.001
HTN 102(11.0) 1546(15.3) 0.7(0.6-0.8)  <0.001
CAD 6(0.6) 124(1.2) 0.5(0.2-1.2) 0.150
CHF 2(0.2) 27(0.3) 0.8(0.2-3.4) 1.000
CVA 5(0.5) 127(1.3) 0.4(0.2-1.0) 0.057
ESRD 3(0.3) 138(1.4) 0.2(0.1-0.7) 0.009

Alcohol Level (mg/dL) 191.1+£74.6 15.5£15.0 —

Mechanism
Motor vehicle 66(7.1) 269(2.7) 2.8(2.1-3.7)  <0.001
Motorcycle 613(66.0) 4900 (48.5) 2.1(1.8-2.4)  <0.001
Bicycle 29(3.1) 260(2.6) 1.2(0.8-1.8) 0.333
Pedestrian 18(1.9) 135(1.3) 1.5(0.9-2.4) 0.141
Fall 93(10.0) 2010(19.9) 0.4(0.4-0.6)  <0.001
Strike by/against 110(11.8) 2530(25.0) 0.4(0.3-0.5)  <0.001

GCS 12.6+3.7 145+1.9 — <0.001
<8 158(17.0) 337(3.3) 5.9(4.9-7.3)  <0.001
9-12 122(13.1) 248(2.5) 6.0(4.8-7.5)  <0.001
=13 649(69.9) 9519(94.2) 0.1(0.1-0.2)  <0.001

AlS
Head/Neck 485(52.2) 2184(21.6) 4.0(3.5-4.5) <0.001
Face 373(40.2) 1646(16.3) 3.4(3.0-4.0)  <0.001
Thorax 184(19.8) 1183 (11.7) 1.9(1.6-2.2)  <0.001
Abdomen 117(12.6) 642 (6.4) 2.1(1.7-2.6)  <0.001
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Extremity 538(57.9) 7430(73.5)
ISS (median, IQR) 10(5-17) 5(4-9)
<16 626(67.4) 8905 (88.1)
16-24 209(22.5) 822(8.1)
>25 94(10.1) 377(3.7)
Mortality 33(3.6) 124(1.2)
LOS in Hospital (days) 11.4£11.2 9.1£10.0
ICU admission, n (%) 329(35.4) 1517(15.0)
LOS in ICU (days) 7.1+8.5 9.4+12.1

0.5(0.4-0.6)
0.3(0.2-0.3)
3.3(2.8-3.9)
2.9(2.3-3.7)
3.0(2.0-4.4)

3.1(2.7-3.6)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

441

442

443

444

445

446

447

448

449

AIS = Abbreviated Injury Scale; BAC= blood alcohol concentration; CAD = coronary

artery disease; CHF = congestive heart failure; CI = confidence interval; CVA =

cerebral vascular accident; DM = diabetes mellitus; ESRD = end-stage renal disease;

GCS = Glasgow Coma Scale; HTN = hypertension; ICU = intensive care unit; IQR =

interquartile range; ISS = injury severity score; LOS = length of stay; OR = odds

ratio.

Table 2. Significant associated injuries among the adult trauma patients with and

without alcohol intoxication.

Variables BAC(+) BAC(-) Odds Ratio D
N=929 N=10104 (95%CI)

Head trauma, n (%)
Neurologic deficit 35(3.8) 181(1.8) 2.1(1.5-3.1) <0.001
Cranial fracture 150(16.1) 482(4.8) 3.8(3.2-4.7) <0.001
Epidural hematoma (EDH) 98(10.5) 298(2.9) 3.9(3.1-4.9) <0.001
Subdural hematoma (SDH) 180(19.4) 630(6.2) 3.6(3.0-4.3) <0.001
Subarachnoid hemorrhage 186(20.0) 716(7.1) 3.3(2.7-3.9) <0.001
(SAH)
Intracerebral hematoma (ICH) 43(4.6) 150(1.5) 3.2(2.3-4.6) <0.001
Cerebral contusion 89(9.6) 407(4.0) 2.5(2.0-3.2) <0.001

Maxillofacial trauma, n (%)
Orbital fracture 53(5.7) 173(1.7) 3.5(2.5-4.8) <0.001
Nasal fracture 25(2.7) 101(1.0) 2.7(1.8-4.3) <0.001
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Maxillary fracture 147(15.8) 557(5.5) 3.2(2.6-3.9) <0.001 3
%]
Mandibular fracture 47(5.1) 217(2.1) 2.4(1.8-3.4) <0.001 iy
5
=
Thoracic trauma, n (%) 8
Rib fracture 122(13.1) 825(8.2) 1.7(1.4-2.1) <0.001 i3
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Intra-abdominal injury 35(3.8) 163(1.6) 2.4(1.6-3.5) <0.001 E §
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458  Table 3. Covariates of the adult trauma patients with and without alcohol intoxication adjusted for 1:1 greedy propensity score matching for

©CoO~NOUITA,WNPE

459  mortality assessment.

11 460 Mortality (OR: 0.81, 95% CI: 0.46-1.432, p=0.470)

Before After
17 Death Survival OR(95%CI) P Death Survival OR(95%CI) P
n=157 n=10876 n=131 n=131

20 Sex

21 Male 122(77.7) 6812(62.6) 2.1(1.4-3.0) <0.001 111(84.7) 111(84.7) 1.0(0.5-2.0) 1.000
23 Female 35(22.3) 4064 (37.4) 0.5(0.3-0.7) <0.001 20(15.3) 20(15.3) 1.0(0.5-2.0) 1.000
24 Age 46.7+13.5 42.7£13.5 — <0.001 45.8+13.5 44.8+12.3 — 0.560
26 Co-Morbidity

27 HTN 23(14.6) 1625(14.9) 1.0(0.6-1.5) 1.000 19(14.5) 19(14.5) 1.0(0.5-2.0) 1.000
29 DM 16(10.2) 948(8.7) 1.2(0.7-2.0) 0.568 10(7.6) 10(7.6) 1.0(0.4-2.5) 1.000
30 ESRD 9(5.7) 132(1.2) 5.0(2.5-9.9) <0.001 4(3.1) 4(3.1) 1.0(0.2-4.1) 1.000
GCS 7.2+4.8 14.5£1.9 — <0.001 7.5+4.8 8.0+4.8 — 0.418
33 AIS,n(%)

34 Head/Neck 128(81.5) 2541(23.4) 14.5(9.7-21.7) <0.001 105(80.2) 105(80.2) 1.0(0.5-1.8) 1.000
36 Face 22(14.0) 1997(18.4) 0.7(0.5-1.1) 0.177 19(14.5) 19(14.5) 1.0(0.5-2.0) 1.000
Thorax 54(34.4) 1313(12.1) 3.8(2.7-5.3) <0.001 46(35.1) 46(35.1) 1.0(0.6-1.7) 1.000
39 Abdomen 26(16.6) 733(6.7) 2.7(1.8-4.2) <0.001 22(16.8) 22(16.8) 1.0(0.5-1.9) 1.000
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Extremity 47(29.9) 7921(72.8) 0.2(0.1-0.2) <0.001 38(29.0) 38(29.0) 1.0(0.6-1.7) 1.000
ISS 30.8+17.8 7.746.5 — <0.001 27.0+13.3  25.0+13.4 — 0.247

BAC(+) 33(21.0) 896(8.2) 3.0(2.0-4.4) <0.001 29(22.1) 34(26.0) 0.8(0.5-1.4) 0.563
461
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463  Table 4. Covariates of the adult trauma patients with and without alcohol intoxication adjusted for 1:4 greedy propensity score matching for cost

o
~No

464 assessment.

N e
O © ™

465

N
iy

N
N

Before After
BAC(+) BAC(-) OR(95%CI) P BAC(+) BAC(-) OR(95%CI) P
n=929 n=10104 n=929 n=3716

N NN
g~ w

N
(o]

Sex
Male 821(88.4) 6113(60.5) 5.0(4.0-6.1) <0.001 821(88.4) 3284(88.4) 1.0(0.8-1.3) 1.000
Female 108(11.6) 3991(39.5) 0.2(0.2-0.2) <0.001 108(11.6) 432(11.6) 1.0(0.8-1.3) 1.000
Age 40.4+£11.5 43.0+13.6 — <0.001 40.4+11.5 40.4+11.5 — 0.989
Co-Morbidity
HTN 102(11.0) 1546(15.3) 0.7(0.6-0.8) <0.001 102(11.0) 408(11.0) 1.0(0.8-1.3) 1.000
DM 41(4.4) 923(9.1) 0.5(0.3-0.6) <0.001 41(4.4) 164(4.4) 1.0(0.7-1.4) 1.000
ESRD 3(0.3) 138(1.4) 0.2(0.1-0.7) 0.009 3(0.3) 12(0.3) 1.0(0.3-3.6) 1.000
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Table 5. The cost during the hospitalization of the adult trauma patients with and

without alcohol intoxication.

BAC(+) BAC(-) Difference D

Total expenditure (n=929) (n=10104)

(US$) 3656+5104 2850+4355 28.3%7 <0.001
Cost of operation (n=601) (n=7558)

(USS) 958+864 631+706 51.8%1 <0.001
Cost of examination (n=791) (n=8474)

(USS) 249+353 145+289 71.7%1 <0.001
Cost of pharmaceutical (n=929) (n=10103)

(US9) 285+773 174 +£859 63.8%71 <0.001

Under the calculation of 33 New Taiwan Dollar (NTD) per US dollar.

Table 6. The cost during the hospitalization of the selected propensity score-matched

adult trauma patients with and without alcohol intoxication.

BAC(+) BAC(-) Difference D

Total expenditure (n=929) (n=3716)

(US$) 3656+5104 3113+5278 17.4%1 0.004
Cost of operation (n=601) (n=2758)

(USS) 958 £864 683 £860 40.3%1 <0.001
Cost of examination (n=791) (n=3037)

(USS) 2494353 163+£336 52.8%7 <0.001
Cost of pharmaceutical (n=929) (n=3715)

(US$) 285+773 206£706 38.3%1 0.005

Under the calculation of 33 New Taiwan Dollar (NTD) per US dollar.

Figure Legends

Fig. 1 Flow chart of the studied adult trauma patients
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Assessed for eligibility (n = 20,106)

Exclude: age <20 or >65 years (n = 5,602)

Adult patients (age 20-65)
n=14,504
Exclude:

Incomplete registered data (n = 182)
Lack of validated expenditure information ( n = 3,289)

Studies adult population
n=11,033

l

|

BAC(+)

n=929 (8.4%) n=10,104 (91.6%)
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies
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Section/Topic #em Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 34

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 5

Objectives 3 State specific objectives, including any prespecified hypotheses 5

Methods

Study design 4 Present key elements of study design early in the paper 6

Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 6

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if -
applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 8

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias -

Study size 10 | Explain how the study size was arrived at 7

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 7.8
why i

Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 7-8
(b) Describe any methods used to examine subgroups and interactions 7-8
(c) Explain how missing data were addressed -
(d) If applicable, describe analytical methods taking account of sampling strategy 7-8

(e) Describe any sensitivity analyses

Results
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which the present article is based

Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 9-12
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage -
(c) Consider use of a flow diagram -
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 9-12
confounders
(b) Indicate number of participants with missing data for each variable of interest -
Outcome data 15* | Report numbers of outcome events or summary measures -
Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 12
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized -
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period -
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses -
Discussion
Key results 18 | Summarise key results with reference to study objectives 12-14
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 15
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 15
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results -
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 16

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

‘sa160jouyoe) fefl LEEFEY SBURYeM Y 6 Uil e H PReix8iT:) jae(s itedsRab] Bl sHednefyBlkddo Aq pe1osioid

* (s3gv) Jnaladns juswaublosug

| 8p anbiydeiboiqig 8ausby 1e Gzoz ‘€T aunr uo jwod fwg uadolway/:dny woly papeojumog "9T0Z J18qWIBAON T U0 9/TET0-9T0Z-uadolwa/9eTT 0T st paysiignd 1s1yy :uadO CING


http://bmjopen.bmj.com/

