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ABSTRACT

Objectives: There is a strong association between alcohol consumption and traumatic brain injury (TBI). Students are known to consume alcohol at a
high rate. Despite the connection between alcohol and TBI, this is one of few studies to examine the connection between students, alcohol, and TBI. The
objective of this study was to explore the relationship between students, alcohol, and TBI.

Materials and Methods: A retrospective chart review utilizing the institutional trauma data back was performed for patients 18-26 years of age, admitted
to the emergency department with a diagnosis of a TBI and positive blood alcohol. Patient diagnosis, injury mechanism, alcohol level on admission,
urine drug screen, mortality, injury severity score, and discharge disposition were recorded. The data were analyzed using Wilcoxon rank-sum tests and
Chi-square tests to identify differences between students and non-student groups.

Results: Six hundred and thirty-six charts were reviewed for patients aged 18-26 with a positive blood alcohol level and TBI. The sample included
186 students, 209 non-students, and 241 uncertain of status. The student group had significantly higher levels of alcohol than the non-student group
(P <0.0001). P < 0.0001 showed that overall alcohol levels for males are significantly higher than levels of alcohol for females in the student group.

Conclusion: Alcohol consumption contributes to significant injuries such as TBI in college students. Male students had a higher prevalence of TBI, and
higher alcohol levels than female students. These results can be used to inform and better target harm reduction and alcohol awareness programs.
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INTRODUCTION

Traumatic brain injury (TBI) is a form of acquired brain
injury resulting from an external mechanical force that
causes an alteration in brain function. A TBI is not a single
pathophysiological phenomenon; instead, it is a chronic
progression of a disease resulting in structural and functional
damage initiated by an initial injury event.!"! Symptoms of a TBI
can vary depending on the extent of the trauma and the resulting
injury to the brain and can be permanent and debilitating.
Even a mild TBI can have lasting cognitive, emotional, and
functional impairment."! TBI severity ranges from mild to
moderate to severe. The Glasgow Coma Scale (GCS) can be
used to classify clinical severity, with approximately 75-90% of
all TBIs classified as mild TBIs.!! There is a peak in frequency
of mild TBI seen in young adults during the 2™ and 3" decade

shown that alcohol consumption was involved in 24-51% of
all TBIs.®! Students are known to consume alcohol at higher
rates when compared to non-college students of a similar
age. Approximately 500,000 college students experience
unintentional injuries under the influence of alcohol each
year, and an estimated 1800 college students die each year
from unintentional alcohol-related injuries.”! Despite the
connection between alcohol and TBI, few studies examine the
association between students consuming alcohol and TBI.

TBI is a leading cause of death and long-term disability in
young adults, representing a significant socioeconomic and
health-care burden.® In 2010, TBI in hospital costs totaled
$21.4 billion in the United States./ The impact of a TBI can
be costly for patients, their families, and the community.
Financially, the cost of treatment for individuals suffering

of life, around the time that young adults are of college-age.™

A modifiable risk factor associated with TBI in young adults
is alcohol consumption. Studies from Norway and Spain have

TBI varies according to the severity of illness, with per-
patient costs ranging from $2,130 to $401,808.1 In a recent
systematic review of international studies of TBI, van Dijck
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et al. reported median in-hospital costs per patient were
$55,267.1 The purpose of this study is to understand better
the prevalence and circumstances surrounding TBI and
associated alcohol use in the college student population.

MATERIALS AND METHODS

Data collection

This project was approved by the university’s institutional
review board. A search was conducted through the
institutional trauma databank for all patients aged
18-26 years of age, admitted to the emergency department
with a diagnosis of a TBI and positive blood alcohol level
based on ICD 9 and 10 codes from 2010 to 2018. Patient
diagnosis, injury mechanism, alcohol level on admission,
urine drug screen, mortality, injury severity score (ISS), and
discharge disposition were recorded. A retrospective review
of the 636 records identified was conducted to determine
if patients were students at the time of injury. Examples
of student status included university email addresses or
student status in history or discharge notes. Non-students
included having an occupation or not documented in the
electronic medical record, such as military or unemployed.
Patients categorized as uncertain had no documentation of
student status or employment.

Data analysis

Of the 636 charts reviewed, 186 patients were identified as
students, 209 were non-students, and 241 were uncertain
and could not be categorized as students or non-students.
The group of patients that could not accurately be placed in
the student or non-student group was excluded from data
analysis. As it was of interest to identify differences between
students and non-student groups, Wilcoxon rank-sum
test was conducted for continuous variables, as it was not
assumed that (1) homogeneity of variance and (2) normal
distribution in the data, and Chi-squared test was conducted
for categorical variables. All statistical analyses were
performed using R 4.2.2 (R Core Team, Vienna Austria).

RESULTS

Of the 636 charts reviewed for patients aged 18-26 admitted
with a positive blood alcohol level and TBI, there were
186 students, 209 non-students, and 241 uncertain. This
distribution is illustrated in [Figure 1]. The majority of
both the student and non-student population was male.
The student group was 80% male and 20% female, and the
non-student group was 74% male and 26% female [Table 1].
A Chi-squared test was conducted. P-value 0.195 showed that
the distributions of males and females were not statistically
significantly different between the student and non-student
groups. A two-sample test for equality of proportions was
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Figure 1: Study population distribution.

conducted and the 95% confidence interval (CI) for the
difference in the proportions was (—15.57%, 3.700%).

Age and alcohol levels

Opverall, the age range for the study was 18-26 years old. The
student population had a significantly greater percentage of
patients under 21 than the non-student population (42% vs.
14%, P < 0.0001, 95% CI for the difference in the proportions:
[18.54%, 36.63%]). A Wilcoxon rank-sum test was conducted
and showed that, regardless of the student status groups,
the group of young adults with a concussion under the age
of 21 did not have significantly higher alcohol levels than
the group over the age of 21 (P = 0.2254, 95% CI for the
difference in location (-9.00, 37.00).

Drug and alcohol levels

A Wilcoxon rank-sum test was conducted and demonstrated
that the non-student group had significantly lower levels of
alcohol than the student group (P < 0.0001, 95% CI for the
difference in location [—-86.00, —48.00]) [Table 2]. The upper
limit of the range for alcohol levels was less in non-students
than students. Non-students had a higher percentage of
patients (42% vs. 35%) with other drugs present on urine
drug screen. A Chi-squared test determined that this
distribution was not significantly different (P = 0.1450).

Injury severity

The 25" percentile, median, and 75" percentile injury
severity score (ISS) were 5, 5.5, 10, and 5, 9, 17, for students
and non-students, respectively. A Wilcoxon rank-sum test
was conducted and demonstrated that there was significant
difference in the distribution of ISS scores between the
student and non-student groups (P = 0.0006, 95% CI for the
difference in location (0.0001, 3.000). In terms of concussion
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Table 1: Demographics and GCS range*.
Sex Age Age Under 21 GCS* Range

Male Female Range Mean Percentage Range Mean
Students (n=186) 149 37 18-26 20.97 42 3-15 13.54
Non-Students (n=209) 112 39 18-26 22.75 14 3-15 12.30
n=395. *Glasgow coma scale
Table 2: Descriptives for alcohol level and injury severity score.

Range Mean
Students* Non-Students* Students* Non-Students* P-value

Alcohol Level in mg/dL 10-452 10-415 222.258 159.268 <0.0001
Injury Severity Scale 1-38 1-48 8.806 11.689 0.9997
*Students n=186. "Non-students n=209

severity based on the GCS, the 25" percentile, median,
and 75" percentile GCS were 14, 15, 15, and 14, 15, 15, for
students and non-students, respectively. A Wilcoxon rank-
sum test was conducted and demonstrated that there was no
significant difference in the distribution of GCS between the
student and non-student groups (P = 0.271, 95% CI for the
difference in location (-0.0001, 0.0001).

DISCUSSION

This study presents a novel analysis of the relationship
between TBI, college students, and alcohol consumption. The
significantly higher alcohol levels observed in college students
with TBI compared to non-student young adults with TBI
is consistent with the existing culture of college alcohol
consumption.*”) A recent study exploring the relationship
between alcohol and several risk factors in college-aged
students found a significant relationship between hazardous
drinking and formal concussion diagnosis.®® Furthermore,
Shore and Janssen found a dose-dependent relationship
between concussion incidence and a multiple risk behaviors
score, evaluating drinking, drug use, smoking, etc., in
high school students.”’ Our results are consistent with this
literature, showing that the alcohol abuse that occurs on
college campuses contributes to the global burden of TBL®

Our results illustrate that most of the student population who
sustained a concussion under the influence of alcohol were
male. Furthermore, males had significantly higher levels of
alcohol than females. The current literature demonstrates
that young adult males have greater risks of partaking in
alcohol abuse or binge drinking behaviors than young adult
females.?!” The literature from Spain also showed that
overall 51% of overall TBI were sustained under the influence
of alcohol’ however, 54% of TBIs in males were sustained
under the influence of alcohol.”! The results of the present
study, taken into consideration with the presented literature,

should be used to influence the target audience of deterrence
policies for alcohol abuse in college. These policies could
serve tremendous importance in lowering the burden of
TBI, considering the literature has shown that pre-injury
alcohol abuse and being male have been linked to increasing
post-TBI alcohol abuse.'"? This finding could be linked to
the susceptibility of the ventromedial prefrontal cortex in
closed head injury leading to reported increased impulsivity
and aggression following TBIs."*! Thus, one danger of the
increasing incidence of TBI in college students under the
influence of alcohol is that the damage from the TBI can lead
to further intensified alcohol abuse.

In terms of alcohol abuse in college-age students, several
studies have found that underaged students drink less
frequently than students over 21 years of age; however,
underage students have more drinks per occasion and are
more likely to drink to excess."*' In contrast, our results
found that the study population under 21 did not have a
significantly higher alcohol level than those aged over 21.
Only 12% of the students in the study were under the age
of 21; hence, a more extensive study population may yield
different results. We did find that more students were under
the age of 21 than non-students. A study by Wechsler et al.
highlighted that access to alcohol for underage students
is more accessible and cheaper on and around college
campuses.!”! Effective control of access to alcohol may be
another approach to reduce the contribution of college aged
students to the global burden of TBL

These results should be considered bearing in mind the
study’s limitations. A large group of patients could not be
effectively categorized as students or non-students and had to
be left out of the data analysis of the study. Another limitation
was that the population studied was only patients seeking
medical attention in the emergency department, which
created a potential bias against patients with milder TBIs who
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did not seek medical attention. Injury severity is assessed as
an overall score of injury, not specific to TBI. More research
is indicated to assess the relationship between ISS, alcohol
levels, and outcome. Finally, this is a single-center study, in
a mostly rural state, and results in our patient population
may not be generalizable to other centers, particularly as our
patient population is not a racially diverse sample.

CONCLUSION

TBI represents a leading cause of long-term disability in
young adults, yielding an enormous socioeconomic and
health-care burden. Alcohol consumption continues to
contribute to the incidence of TBI in students, with males
having a higher prevalence of TBI and higher alcohol levels
than females. We found alarmingly high alcohol levels
for all the young people in the study; however, the student
population had significantly higher alcohol levels than non-
students, which could be contributed to the “party culture”
and binge drinking associated with college life. Addressing
the “party culture” and underage drinking could reduce the
incidence of TBI among students. These results can be used
to inform and better target harm reduction and alcohol
awareness programs especially for young male students.
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