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ABSTRACT

Aims: Alcohol-related emergency department (ED) admissions pose a significant burden on healthcare systems. This study
aims to evaluate the demographic, clinical, and biochemical characteristics of ethanol-positive patients and analyze the impact
of blood ethanol levels on the ED.

Methods: This retrospective study included 769 patients who presented to a tertiary care ED between November 1, 2023, and
April 30, 2024, with a blood ethanol level 250 mg/dl. Patients were categorized into two groups (<200 mg/dl and 2200 mg/dl),
and their demographic data, admission reasons, biochemical parameters, and brain computed tomography (CT) findings were
compared.

Results: The mean age of the study population was 38.24+13.81 years, and 80% were male. Patients in the 2200 mg/dl group
were significantly older than those in the <200 mg/dl group. Trauma was the leading cause of ED admission (90% of cases),
with falls being more common in the >200 mg/dl group (19.9% vs. 8.4%, p<0.001) and assaults being more frequent in the <200
mg/dl group (25.5% vs. 18.2%, p<0.001). Biochemical analysis showed significant elevations in AST, amylase, and lipase levels
in the 2200 mg/dl group. Brain CT scans were performed in 54.4% of patients, with no significant differences in intracranial
pathology between groups (p=0.427).

Conclusion: Alcohol-related ED visits contribute to both clinical and operational challenges. Patients with ethanol levels 2200
mg/dl were more advanced in age and had higher rates of trauma-related admissions, particularly falls. Despite increased brain
CT utilization in this group, no significant difference was found in intracranial pathology rates. These findings highlight the
need for more selective imaging strategies. Additionally, targeted interventions such as alcohol screening protocols, specialized
sobering units, and staff training programs are essential to reducing the burden of alcohol-related ED visits and improving
patient care.
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INTRODUCTION

Emergency departments (EDs) are critical healthcare units
that provide 24/7 medical care to patients with a wide range of
conditions, from life-threatening emergencies to non-urgent
cases.! Their open-access nature results in unpredictable
patient flow, frequent overcrowding, and increased pressure
on healthcare providers.” Limited resources, high patient
turnover, and the necessity for rapid decision-making further
contribute to ED strain." Among the many challenges EDs
face, managing patients under the influence of alcohol is
particularly complex, as these cases often require prolonged
observation, behavioral interventions, and interdisciplinary
coordination, further exacerbating ED workload.

Alcohol is one of the most widely misused psychoactive
substances worldwide and is a major contributor to morbidity

and mortality.” According to the World Health Organization,
excessive alcohol consumption accounts for approximately
2.6 million deaths annually and is one of the top five risk
factors for the global burden of disease.”® Beyond its
direct toxic effects—such as liver disease, pancreatitis, and
cardiovascular complications—alcohol wuse significantly
increases the risk of accidents, violence, and self-harm.”® In
many countries, alcohol-related injuries and intoxications
constitute a significant proportion of emergency medical
admissions, placing an additional burden on healthcare
systems.

Studies indicate that alcohol-related cases comprise 5-9%
of all ED admissions, with injury-related cases reaching
17-35% in certain settings.” These patients not only require
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medical stabilization but also pose unique challenges, such
as aggressive behavior, impaired cognitive function, and a
higher likelihood of repeat ED visits. Moreover, alcohol-
related cases contribute to prolonged hospital stays, increased
healthcare costs, and a heightened risk of occupational
hazards for ED staff.'” Despite their significant impact, many
health systems lack comprehensive data on the true burden of
alcohol-related ED visits, highlighting the need for targeted
interventions and preventive strategies.

This retrospective study aims to evaluate the clinical and
demographic characteristics of patients presenting to the ED
with positive blood ethanol levels. The study examines the
relationship between blood ethanol levels and biochemical
parameters, reasons for admission, and radiological findings,
providing a comprehensive overview of the burden alcohol-
related cases place on emergency services. By identifying key
trends and patient profiles, this study seeks to contribute to
the development of evidence-based interventions, improved
triage strategies, and targeted public health policies to
optimize the management of alcohol-related ED visits.

METHODS

This study was approved by the Scientific Researches
Evaluation and Ethics Committee of Ankara Etlik
City Hospital (Date: 05.06.2024, Decision No: AESH-
BADEK-2024-530). All procedures were conducted in
accordance with the ethical principles outlined in the
Declaration of Helsinki.

This retrospective study was conducted on patients admitted
to the ED of a tertiary care hospital. The study aimed to
evaluate the demographic characteristics, reasons for
presentation, and clinical outcomes of patients who presented
to the ED between November 1, 2023, and April 30, 2024,
with positive blood ethanol levels. This threshold was selected
based on legal regulations, which define a blood ethanol
level of =50 mg/dl as the threshold for determining ethanol
positivity.

Patient data, including demographic information (age,
gender), reasons for admission (traumatic injuries, altered
consciousness, alcohol intoxication, etc.), treatment
interventions in the ED, and discharge outcomes, were
retrospectively retrieved from the hospital’s electronic
medical record system.

Although there is no universally accepted threshold for severe
alcohol intoxication, many studies consider a blood ethanol
level of 2200 mg/dl as indicative of severe intoxication.!%17
Based on this, patients in our study were classified into two
groups:

« Mild to moderate exposure: Blood ethanol level <200 mg/dl
« Severe exposure: Blood ethanol level 2200 mg/dl

These groups were compared in terms of reasons for
admission, Glasgow Coma Scale (GCS) scores, blood test
results, and brain computed tomography (CT) findings.

Inclusion Criteria
«Patients aged 18 years and older,

«Patients with blood ethanol level 250 mg/dL.

Exclusion Criteria
«Patients younger than 18 years,

«Patients with incomplete or inadequate medical records,

oPatients transferred to another facility before completion of
their ED evaluation,

oPatients with confirmed pregnancy.

RESULTS

A total of 769 patients were included in the study, with a
mean age of 38.24+13.81 years. Among them, 80% were
male. Patients were categorized into two groups based on
their blood ethanol levels: <200 mg/dl and >200 mg/dl. A
total of 346 patients had a blood ethanol level of <200 mg/
dL. Patients in the >200 mg/dl group were significantly more
advanced in age compared to those in the <200 mg/dl group

( )-

No significant difference was observed between the two
groups in terms of glucose, pH, and lactate levels (p>0.05)

(

Ninety percent of the patients presented to the ED due
to trauma-related causes. The most common reasons for
admission were assault, falls, and traffic accidents. Patients
in the 2200 mg/dl group had a significantly higher rate of
falls compared to those in the <200 mg/dl group. In contrast,
assault-related admissions were more frequent in the <200
mg/dl group ( ).

A total of 9.4% of patients presented with alcohol intoxication,
while 2.2% were admitted due to suicidal ideation. There was
no statistically significant difference between the two groups
regarding these admission reasons (p>0.05) ( ).

The GCS scores at admission were similar between the two
groups, with a median value of 15 (IQR: 15-15). Brain CT
was performed in 54.4% of the patients; however, there was
no significant difference in CT scan rates between the groups
(p=0.077) ( ).

Upon evaluation of brain CT findings, 85.5% of the
patients had normal results. There was no statistically
significant difference between the groups regarding
intracranial pathologies (p=0.427). Similarly, no significant
differences were observed between the groups in terms of
fracture (4.5%), hemorrhage (1.8%), fracture+hemorrhage
(0.9%), maxillofacial fracture (3.2%), and other brain CT
abnormalities (4.9%) (p>0.05) ( ).

DISCUSSION

This study aimed to assess the impact of alcohol consumption
on ED by evaluating the demographic, clinical, and
biochemical characteristics of patients with positive blood
ethanol levels. Our findings indicate that higher ethanol
levels were associated with significant alterations in certain
biochemical parameters and variations in trauma-related
admissions among specific subgroups.

Among our patient cohort, 80% were male, consistent
with existing literature, where gender distribution varies
significantly by age and geographic region. White et al.

14



Intercont ] Emerg Med. 2025;3(1):13-17 Ethanol-positive patients in emergency departments

Table 1. Comparison of groups based on ethanol levels

<200 mg/dl >200 mg/dl p value/ 95% CI
Age 32 (24-43) 40 (30.5-53) <0.001*
it Female (n, %) 82 (23.7) 72 (18.0) 0.051"
Male (n, %) 264 (76.3) 351 (82.0)
Ethanol (mg/dl) 153.00 (126-177.8) 262.00 (228.00-318.00) <0.001*
Glucose (mg/dl) 101.00 (89.0-118.7) 102.00 (91.00-117.00) 0.322%
pH 7.37 (7.32-7.39) 7.37 (7.32-7.40) 0.133*
Bicarbonate (mmol/L) 22.20 (20.20-24.00) 22.80 (20.60-24.75) 0.008*
Base excess (mmol/L) -3.03+£4.05 -2.40£3.32 0.028/(-1.138- -0.063) *
Lactate (mmol/L) 2.52(1.90-3.37) 2.55(1.93-3.43) 0.996*
AST (U/L) 27.00 (21.00-36.00) 30.00 (24.00-49.50) <0.001*
ALT (U/L) 22.00 (17.00-34.00) 24.00 (16.50-37.00) 0.372*
Amylase (U/L) 61.80 (48.50-79.00) 64.00 (51.00-90.00) 0.024*
Lipase (U/L) 31.70 (23.85-42.95) 38.40 (26.30-61.40) <0.001*

*Mann Whitney U test, median (25-75%), TPearson Chi-square test, n (%), {Independent Samples test, mean+SD, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase

Table 2. Comparison of admission reasons and brain CT utilization between groups

Admission reason <200 mg/dl >200 mg/dl P

Traffic accident 52 (15.1) 48 (11.2)

Assault 88 (25.5) 78 (18.2)

Falls 29 (8.4) 85(19.9)

Other 129 (37.3) 157 (36.7) <0.0017

Lacerations 10 (2.9) 7 (1.6)

Suicide attempt 8(2.3) 9(2.1)

Alcohol intoxication 29 (8.4) 44 (10.3)

Admission GCS 15.0 (15.0-15.0) 15.0 (15.0-15.0)

Brain CT performed? es 176/(50.9) #5(572) 0.077"
No 170 (49.1) 183 (42.8)

Pearson Chi-square test, n (%), GCS: Glasgow Coma Scale, CT: Computed tomography

economic stability improves and tolerance develops due to

Table 3. Comparison of brain CT findings between groups
Brain CT findings <200 mg/dl (n, %) =200 mg/dl (n, %) P

regular alcohol use.

Normal 294 (85.0) 368 (86.0) When evaluating biochemical parameters, our results
Fracture 21 (6.1) 14 (3.3) demonstrated that higher ethanol levels were associated with
Hemorrhage 5(1.4) 9(2.1) significant changes. In particular, aspartate aminotransferase
0.4271 . o .
Fracture+hemorrhage 4(12) 3(0.7) (AST), amylase, and lipase levels were significantly elevated in
Maxillofacial fracture 12 (3.5) 19 (4.4) the high-ethanol group, in line with previous studies linking

alcohol consumption to hepatocellular damage, elevated
pancreatic enzyme levels, and metabolic acidosis.

Approximately 70% of pancreatitis cases are reported to be
alcohol-related.”> Despite these biochemical findings, no
major clinical pathology related to heavy alcohol consumption

Other 10 (2.9) 15 (3.5)

Pearson Chi-square test, n (%), CT: Computed tomography

reported a 68% male predominance in a 9-year analysis of

alcohol-related ED admissions in the United States. Similarly,
Lotfipour et al'® found that 55% of alcohol-positive ED ~ Was detected in our cohort. This may be attributed to the fact

patients were male. The high proportion of male patients in that nearly 90% of patients presented due to trauma, while
our study may be attributed to the younger age distribution only a small proportion sought medical attention for alcohol
and the predominance of trauma-related admissions. intoxication or suicide attempts. Although our study did not
Furthermore, 57% of male patients and 47% of female specifically assess acute versus chronic alcohol consumption,

patients were classified as heavy alcohol users, a finding that ~ the high proportion of trauma-related admissions suggests
aligns with previous studies. that acute alcohol effects were predominant.

Analysis by age revealed a statistically significant increase  Blood glucose analysis revealed no significant difference
in heavy alcohol consumption with advancing age. between patients with heavy and light alcohol intake. While
Lotfipour et al.'” similarly reported a progressive increase  alcohol consumption is known to predispose individuals to
in alcohol intake with age. This trend is consistent with both  hypoglycemia, our findings suggest that blood glucose levels
sociocultural expectations and previous research, which should be evaluated independently of alcohol intake when
suggest that individuals tend to consume more alcohol as  assessing patients in the ED.
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Regarding presentation patterns, our results indicate that
approximately 90% of patients presented due to trauma,
with only 2.2% due to suicidal ideation and 9.4% due to
alcohol intoxication. Among trauma cases, falls were more
common in the severe ethanol group, whereas assault-related
admissions were more frequent in the mild ethanol group.
This finding is consistent with the negative effects of alcohol
on motor coordination and balance, which have been well-
documented in the literature. Previous studies have
shown that acute alcohol intoxication increases the risk
of falls by two to three times. Our findings align with
these reports, as heavy alcohol intake was associated with
suppressed consciousness and heightened neurological
impairment, leading to more frequent falls, whereas mild
alcohol consumption was more often linked to aggressive
behavior and assault cases.

Evaluation of brain CT scans revealed that 58% of those
undergoing imaging were in the severe ethanol group.
However, approximately 85% of both mild and severe cases
had normal CT findings, and the incidence of intracranial
hemorrhage or fractures did not differ significantly between
groups. The remaining 15% of cases exhibited similar
pathology distributions. It is noteworthy that, despite a higher
proportion of CT imaging in severe cases, no significant
differences were observed in outcomes. While more severe
cases naturally require central nervous system evaluation,
these findings raise important questions regarding cost-
effectiveness and the necessity of routine neuroimaging
in alcohol-intoxicated patients. The lack of significant
difference in GCS scores between mild and severe cases
further supports this observation. Although this study did
not aim to evaluate neuroimaging criteria specifically, our
results may serve as a valuable reference for future research
on the appropriateness of CT scanning in alcohol-intoxicated
patients.

The relationship between excessive alcohol consumption and
severe head trauma remains controversial in the literature.
While some studies suggest that high blood alcohol levels
exacerbate traumatic brain injury severity, others propose
that alcohol may exert a neuroprotective effect via cerebral
vasodilation. Stuke et al.”” analyzed the GCS scores of
over 55.000 patients with positive blood alcohol levels and
found that alcohol presence did not significantly reduce
GCS scores in head trauma cases compared to alcohol-
negative patients. These findings have been corroborated
by other studies. Conversely, Pandit et al.””, in their
study of 23.000 patients, found no evidence supporting
a neuroprotective effect of alcohol and reported that
ethanol-positive patients experienced a higher incidence of
complications. This highlights the need for further studies to
strengthen the existing literature in this field.

When considered collectively, these results suggest that the
burden of alcohol-related ED admissions extends beyond
clinical challenges to operational and economic concerns.
Patient aggression, personnel safety risks, prolonged ED
stays, and the increased demand for radiological imaging
pose significant challenges to ED efficiency. We believe
that various strategies could be implemented to optimize
the management of alcohol-related ED visits, including;
expanding alcohol screening protocols in EDs, establishing
specialized sobering units for severe alcohol intoxication

cases, providing ED staff with training on aggressive patient
management, enhancing public awareness and preventive
public health programs. By implementing these strategies,
the strain on ED resources can be mitigated, patient care
can be improved, and the overall burden of alcohol-related
admissions on healthcare systems may be reduced.

Limitations

This study has several limitations. First, its retrospective
design limited data collection, preventing the evaluation of
additional variables based on patient histories. Second, the
study was conducted in a single center, which may limit the
generalizability of the results. Future multicenter studies will
provide a more robust foundation for these findings. Third,
long-term clinical outcomes were not assessed, and patient
status following ED discharge remains unknown. Finally, a
blood ethanol level of 250 mg/dl was used as the threshold,
but given the variability in threshold definitions across the
literature, this factor should be considered when interpreting
the results.

CONCLUSION

This study examined the effects of high ethanol levels
by evaluating the clinical, biochemical, and radiological
characteristics of alcohol-positive patients presenting to the
ED. Our findings indicate that patients with ethanol levels
2200 mg/dl were more advanced in age, exhibited significant
alterations in biochemical markers, and had a higher
incidence of falls. The implementation of targeted strategies
for alcohol use can help alleviate the burden of alcohol-
related ED admissions, enhance patient care, and optimize
healthcare resource utilization.

ETHICAL DECLARATIONS

Ethics Committee Approval

This study was approved by the Scientific Researches
Evaluation and Ethics Committee of Ankara Etlik
City Hospital (Date: 05.06.2024, Decision No: AESH-
BADEK-2024-530).

Informed Consent
Because the study was designed retrospectively, no written
informed consent form was obtained from patients.

Referee Evaluation Process
Externally peer-reviewed.

Conflict of Interest Statement
The authors have no conflicts of interest to declare.

Financial Disclosure
The authors declared that this study has received no financial
support.

Author Contributions

All of the authors declare that they have all participated in
the design, execution, and analysis of the paper, and that they
have approved the final version.

REFERENCES

1. Morley C, Unwin M, Peterson GM, Stankovich ], Kinsman L. Emergency
department crowding: a systematic review of causes, consequences and
solutions. PloS One. 2018;13(8):e0203316. doi:10.1371/journal.pone.
0203316

16



Intercont ] Emerg Med. 2025;3(1):13-17

Ethanol-positive patients in emergency departments

2.

N

10.

1

—_

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—_

22.

White AM, Slater ME, Ng G, Hingson R, Breslow R. Trends in alcohol-
related emergency department visits in the United States: results from
the Nationwide Emergency Department Sample, 2006 to 2014. Alcohol
Clin Exp Res. 2018;42(2):352-9. doi:10.1111/acer.13559

. Hamilton BH, Sheth A, McCormack RT, McCormack RP. Imaging of

frequent emergency department users with alcohol use disorders. J
Emerg Med. 2014;46(4):582-7. doi:10.1016/j.jemermed.2013.08.129

. Marshall B, McGlynn E, King A. Sobering centers, emergency medical

services, and emergency departments: a review of the literature. Am J
Emerg Med. 2021;40:37-40. doi:10.1016/j.ajem.2020.11.031

. Organization WH. Global status report on alcohol and health

and treatment of substance use disorders. Geneva: World Health
Organization. 2024. [Available from: https://www.who.int/publications/
i/item/9789240096745] (access date 23.02.2025)

. Egerton Warburton D, Gosbell A, Wadsworth A, Fatovich DM,

Richardson DB. Survey of alcohol-related presentations to Australasian
emergency departments. Med ] Aust. 2014;201(10):584-587. doi:10.5694/
mjal4.00344

Rocco A, Compare D, Angrisani D, Zamparelli MS, Nardone G.

Alcoholic disease: liver and beyond. World ] Gastroenterol. 2014;20(40):
14652. doi:10.3748/wjg.v20.i40.14652

. Nunn J, Erdogan M, Green RS. The prevalence of alcohol-related trauma

recidivism: a systematic review. Injury. 2016;47(3):551-558. doi:10.1016/j.
injury.2016.01.008

. D’Angelo A, Petrella C, Greco A, et al. Acute alcohol intoxication: a

clinical overview. Clin Ter. 2022;173(3):280-291. doi:10.7417/CT.2022.
2432

Fritz M, Soravia SM, Dudeck M, Malli L, Fakhoury M. Neurobiology of
aggression—review of recent findings and relationship with alcohol and
trauma. Biology. 2023;12(3):469. doi:10.3390/biology12030469

. Miller KE, Quigley BM, Eliseo Arras RK, Ball NJ. Alcohol mixed with

energy drink use as an event-level predictor of physical and verbal
aggression in bar conflicts. Alcohol Clin Exp Res. 2016;40(1):161-169. doi:
10.1111/acer.12921

Park JH, Park JO, Ro YS, Do Shin S. Effect of alcohol use on emergency
department length of stay among minimally injured patients based on
mechanism of injury: multicenter observational study. Clin Exp Emerg
Med. 2018;5(1):7. doi:10.15441/ceem.16.180

Rehm J, Gmel Sr GE, Gmel G, et al. The relationship between different
dimensions of alcohol use and the burden of disease—an update.
Addiction. 2017;112(6):968-1001. doi:10.1111/add.13757

Highway Traffic Regulation: T.C; 1997 [Available from: https:/
www.mevzuat.gov.tr/mevzuat?MevzuatNo=8182&MevzuatTur=
7&MevzuatTertip=5] (access date 23.02.2025)

Hsieh CH, Su LT, Wang YC, Fu CY, Lo HC, Lin CH. Does alcohol
intoxication protect patients from severe injury and reduce hospital
mortality? The association of alcohol consumption with the severity of
injury and survival in trauma patients. Am Surg. 2013;79(12):1289-1294.
doi:10.1177/000313481307901222

Plurad D, Demetriades D, Gruzinski G, et al. Motor vehicle crashes: the
association of alcohol consumption with the type and severity of injuries
and outcomes. ] Emerg Med. 2010;38(1):12-17. doi:10.1016/j.jemermed.
2007.09.048

Ethanol intoxication in adults [Internet]. UpToDate. 2024 [cited
21.02.2025]. Available from: https://www.uptodate.com/contents/
ethanol-intoxication-in-adults?search=Ethanol%20intoxication%20
in%20adults&source=search_result#H5.

Wilsnack RW, Wilsnack SC, Kristjanson AF, Vogeltanz-Holm ND, Gmel
G. Gender and alcohol consumption: patterns from the multinational
GENACIS project. Addiction. 2009;104(9):1487-1500. doi:10.1111/j.1360-
0443.2009.02696.x

Lotfipour S, Cisneros V, Ogbu UC, et al. A retrospective analysis
of ethnic and gender differences in alcohol consumption among
emergency department patients: a cross-sectional study. BMC Emerg
Med. 2015;15(1):24. doi:10.1186/s12873-015-0050-5

Terry McElrath YM, Patrick ME. Simultaneous alcohol and marijuana
use among young adult drinkers: age-specific changes in prevalence
from 1977 to 2016. Alcohol Clin Exp Res. 2018;42(11):2224-2233. doi:10.
1111/acer.13879

. Elvig SK, McGinn MA, Smith C, Arends MA, Koob GF, Vendruscolo

LF. Tolerance to alcohol: a critical yet understudied factor in alcohol
addiction. Pharmacol Biochem Behav. 2021;204:173155. doi:10.1016/j.
pbb.2021.173155

Mukharjee S, Maiti S. Adverse effects of chronic alcohol consumption.
SN Comprehensive Clin Med. 2020;2(3):308-315. doi:10.1007/s42399-
020-00237-9

23.

24.

25

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

Di Ciaula A, Bonfrate L, Krawczyk M, Frithbeck G, Portincasa P.
Synergistic and detrimental effects of alcohol intake on progression of
liver steatosis. Int ] Mol Sci. 2022;23(5):2636. doi:10.3390/ijms23052636

Moses Elisaf M, Rigas Kalaitzidis M. Metabolic abnormalities in
alcoholic patients: focus on acid base and electrolyte disorders. J Alcohol
Drug Depend. 2015;2(185):2. doi:10.4172/2329-6488.1000185

. Herreros-Villanueva M, Hijona E, Banales JM, Cosme A, Bujanda L.

Alcohol consumption on pancreatic diseases. World ] Gastroenterol.
2013;19(5):638-647. doi:10.3748/wjg.v19.i5.638

Tetzschner R, Norgaard K, Ranjan A. Effects of alcohol on plasma
glucose and prevention of alcohol-induced hypoglycemia in type 1
diabetes-asystematic review with GRADE. Diabetes Metab Res Rev.
2018;34(3):€2965. d0i:10.1002/dmrr.2965

Steiner JL, Crowell KT, Lang CH. Impact of alcohol on glycemic control
and insulin action. Biomolecules. 2015;5(4):2223-2246. d0i:10.3390/biom
5042223

Su Y], Liao CJ. Hypoglycemia in emergency department. ] Acute Disease.
2015;4(1):59-62. doi:10.1016/52221-6189(14)60085-8

Topiwala A, Allan CL, Valkanova V, et al. Moderate alcohol
consumption as risk factor for adverse brain outcomes and cognitive
decline: longitudinal cohort study. BMJ. 2017;357:j2353. doi:10.1136/bmj.
j2353

Sabia S, Elbaz A, Britton A, et al. Alcohol consumption and cognitive
decline in early old age. Neurology. 2014;82(4):332-339. doi:10.1212/
WNL.0000000000000063

Blanchette JG, Ross CS, Naimi TS. The rise and fall of alcohol excise
taxes in US states, 1933-2018. ] Stud Alcohol Drugs. 2020;81(3):331-338.
doi:10.15288/jsad.2020.81.331

Lau G, AngJY, Kim N, et al. Prevalence of alcohol and other drug use
in patients presenting to hospital for fall-related injuries: a systematic
review. Inj Prev. 2022;28(4):381-393. doi:10.1136/injuryprev-2021-044513

. Robertson K, Forbes S, Thyne M. Perpetration of alcohol-related

aggression by male and female college students: an examination of overt
and relational aggression. J Interpers Violence. 2020;35(5-6):1454-1475.
doi:10.1177/088626051769687

Rundhaug NP, Moen KG, Skandsen T, et al. Moderate and severe
traumatic brain injury: effect of blood alcohol concentration on Glasgow
coma scale score and relation to computed tomography findings. J
Neurosurg. 2015;122(1):211-218. doi:10.3171/2014.9.JNS14322

Pandit V, Patel N, Rhee P, et al. Effect of alcohol in traumatic brain
injury: is it really protective? ] Surg Res. 2014;190(2):634-639. d0i:10.1016/
1.j5.2014.04.039

Lange RT, Iverson GL, Brubacher JR, Franzen MD. Effect of blood
alcohol level on Glasgow coma scale scores following traumatic brain
injury. Brain Injury. 2010;24(7-8):919-927. doi:10.3109/02699052.2010.4
89794

Stuke L, Diaz-Arrastia R, Gentilello LM, Shafi S. Effect of alcohol on
Glasgow coma scale in head-injured patients. Ann Surg. 2007;245(4):651-
655. d0i:10.1097/01.51a.0000250413.41265.d3

Salim A, Teixeira P, Ley EJ, DuBose J, Inaba K, Margulies DR. Serum
ethanol levels: predictor of survival after severe traumatic brain injury. J
Trauma. 2009;67(4):697-703. doi:10.1097/TA.0b013e3181b5dcf2

Weber CD, Schmitz JK, Garving C, et al. The alcohol-intoxicated trauma
patient: impact on imaging and radiation exposure. Eur ] Trauma Emerg
Surg. 2019;45(5):871-876. doi:10.1007/s00068-018-0945-4

17



