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Background: Few studies have explored the epidemiology of students presenting to the emergency department
(ED) as a consequence of hazardous drinking. This study examined diﬀerentials and trends in ED visits following
alcohol intoxication and co-occurring conditions among students presenting to a major U.S. university health
system.
Methods: The ED electronic medical records from academic years 2010–2015 were queried for student visits and
their records were linked to the university’s student admission datasets. Student alcohol-related visits were
identiﬁed based on ICD-9 codes. Student characteristics and trends in the rate of alcohol intoxication per 100 ED
student visits were analyzed. A random sample of 600 student clinical records were reviewed to validate diagnostic codes.
Results: There were 9616 student ED visits (48% males) to the ED of which 1001 (10.4%) visits involved alcohol
intoxication. Two thirds of ED visits with alcohol intoxication had a co-occurring diagnosis, with injuries (24%)
being the most common condition. The rate of alcohol intoxication varied greatly by student demographics and
campus-related factors. There was a linear increase in the rate of alcohol intoxication from 7.9% in 2009–10 to
12.3% in 2014–15 (p < 0.01). The increase was greater among female students, students below 20 years of age,
Asian students, and student athletes. In the sample reviewed, only two thirds of ED visits with alcohol intoxication were recorded by diagnostic codes.
Conclusion: The rate of ED visits following alcohol intoxication varied by student demographic characteristics
and campus-related factors with a rising trend over the study period.

1. Introduction
Numerous studies have identiﬁed that excessive alcohol use is a
problem in the general college age population. Data from the Substance
Abuse and Mental Health Services Administration (SAMHSA) from
2010 demonstrated an increase of 24.3% past-month alcohol users
between 16 and 17 year olds and 18–20 year olds, and a 21.1% increase
from 18 to 20 year olds to 21–25 year olds (SAMHSA, 2011). More
speciﬁcally, 18–22 year olds enrolled full time in college had a higher
prevalence of past month alcohol use (63.3% versus 52.4%), binge
drinking (42.2% versus 35.6%), and heavy drinking (15.6% versus
11.9%) than those not enrolled in full time college. The most commonly
presented direct and indirect outcomes of excessive alcohol
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consumption that are seen in the emergency department (ED) include
trauma, injuries, mental health issues, assault, and death.
Alcohol intoxication continues to present a great burden for ED
personnel and consumes a signiﬁcant amount of ED resources. The
2006–2010 national statistics on alcohol-related ED visits and comorbidities reported a rising trend in the rate of alcohol-related ED
visits among young people 20–24 years of age from 97 to 120 per
100,00. A signiﬁcant proportion of ED visits in this age group had cooccurring injuries (38%) or mental health concerns (35%) (NIAAA,
2013). Data from the Drug Abuse Warning Network (DAWN), which
captured ED data for alcohol abuse among minors 18–20 years of age,
estimated approximately 95,166 visits occurred for underage drinking
(alcohol alone or in combination with drugs) in 2005. In 2010,
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Data Repository (CDR).
The ED’s Patient Registration System is a reporting system of students
visiting the university hospital ED. It generates a daily report of individuals who are ﬂagged as students in the ED (those who identify as
students have “Student Health” indicated as their Primary Care
Provider at the time of registration). These reports are available 48 h
after the ED visit date.
SIS is the university’s student information database that contains
information on student demographic characteristics (e.g., age, gender,
ethnicity), extracurricular activities (e.g., athletic participation), fraternity/sorority aﬃliation, schools, academic level and academic program for each term that a student is enrolled. Every student has a unique student identiﬁcation number. The 2013–2014 university student
enrollment consisted of 21,238 students (45% male), of which 14,898
(70%) were undergraduates and 6340 (30%) were graduate students.
Approximately 70% (62) of students were non- Hispanic white, 12%
were Asian, 6% were African American, 6% were Hispanic, 4% were
multi-racial, and less than 1% were American Indian/Alaskan Native or
Native Hawaiian/Paciﬁc Islanders (University of Virginia, 2014).
CDR is an electronic data repository of patient admissions and visits
to all clinics and departments in the university health system. It contains ICD diagnostic codes for each ED visit, unstructured clinical notes,
and other key clinical variables including laboratory test results (e.g.,
blood alcohol values, urine drug screen tests), admission characteristics
(e.g., date/time of arrival and triage, disposition, acuity), medications
and procedures administered during the visit, and post-visit recommendations and referrals (e.g., primary care provider, specialists).

however, underage drinking resulted in 114,722 ED visits, or 848.7
visits per 100,000 in 2010. This corresponds to approximately 21%
increase since 2005, showing the increasing prevalence of alcohol-related medical emergencies among those 18–20 years of age (SAMHSA,
2011).
Students are a unique population whose alcohol use and drinking
behavior are dependent on a range of personal, inter-personal, and
campus-related factors. It is well-established that white students, ﬁrst
year students (Wechsler et al., 1995), and students enrolled in fraternities/sororities (Lo and Globetti, 1995; Presley et al., 2002) have
higher rates of episodic heavy drinking than other students, while
students who are engaged in athletics have lower rates of risky
drinking. In addition, the type of residence and the college size also
aﬀect the level of binge drinking (National Institutes of Health, 2002).
While binge drinking is common among college students, most
studies on college drinking behavior are self-report surveys, which are
subject to reporting bias. Due to legal and social concerns, students tend
not to provide honest responses to sensitive questions related to their
hazardous drinking behavior, especially when it involves the use of
emergency care (National Institutes of Health, 2002). Thus, EDs are in a
unique position to provide objective clinical and epidemiological data
enabling monitoring of hazardous drinking in college-age students. In
addition, given the complex challenges in addressing dangerous alcohol
use among college students, characterizing students presenting to the
ED for treatment of intoxication is useful in developing adequate and
targeted interventions and responses. A clearer understanding of the
change over time of ED visits related to alcohol intoxication overall and
within each demographic, organizational, and academic sub-group can
provide important information to monitor the eﬀectiveness of intervention eﬀorts and determine which student sub-groups should be
targeted.
To date, only three US-based, published studies have examined alcohol use and related health consequences amongst college students
presenting to hospital EDs (Turner and Shu, 2004; Wright et al., 1998;
Wright and Slovis, 1996). These studies indicate that prevalence of ED
visits involving alcohol use ranged from 13 to 16 per 100 ED visits, of
which trauma was the most common co-occurring health consequence,
accounting for 53% (Turner and Shu, 2004) or 69% (Wright et al.,
1998) of the total visits. Younger students, freshmen, white, and undergraduate students were more likely than other students to visit ED
for alcohol-related reasons. However, these studies had certain limitations, including a limited number of ED visits (n ≤ 1529) and a short
study period (i.e., 1–2 years). Therefore, these studies were unable to
delineate the trends over time in the use of a hospital ED following
alcohol intoxication amongst student populations. Furthermore, the use
of a single data source (i.e., ED data) does not adequately capture other
important students’ characteristics such as academic programs, organizational aﬃliation, or extra-curricular activities.
The aim of this study was to examine demographic, organizational,
and academic diﬀerentials and trends in alcohol intoxication and related health consequences that were identiﬁed from diagnostic codes
documented in medical records among students who presented to an ED
aﬃliated with a major public hospital in the U.S., through the combined use of the ED database and the University’s Student Information
System. This study also evaluated the validity and accuracy of diagnostic codes documented in the patient medical records.

2.2. Data linkage
A two-step process was used to link the three student databases.
First, we extracted an initial subset of students who visit the ED from
the patient registration system. We matched students identiﬁed from
this system based on ﬁrst and last names as well as date of birth with
the SIS. Second, these data were de-identiﬁed and further linked to
student ED clinical data for each student ED visit from the CDR, using
student unique EMR number and the visit date. This process yielded an
integrated dataset that contains a full record of students who experienced an ED visit in the university hospital.
Students with acute alcohol intoxication overwhelmingly seek care
at the University Hospital ED, which is within a mile of campus student
housing, and the majority of oﬀ-campus student housing. The nearest
alternate ED is at a private hospital approximately ﬁve miles from the
center of campus that is not conveniently accessible to students and
rarely utilized, as conﬁrmed by student health insurance data utilization.
2.3. Ascertainment of alcohol intoxication and co-occurring consequences

2. Methods

Student ED visits due to alcohol intoxication and co-occurring
health consequences were identiﬁed from ICD-9 diagnostic codes
documented in the patient EMR. ICD-9 codes indicating alcohol intoxication included 305.0 and 303.0 as deﬁned by NIAAA (2013). The
physician’s diagnosis of this condition was primarily based on clinical
presentation and/or the patient self-report of drinking before the ED
visit. Co-occurring conditions examined included: (i) injury and
trauma; (ii) mental health issues: depression, anxiety, suicidal behavior;
(iii) other substance use, and (iv) sexual assault.

2.1. Study population and data sources

2.4. Chart review of the patient medical records

The current study was based on a cohort of students from a US
public university who visited the university hospital ED during six
academic years from 2009 to 10 to 2014–15. Data were created by
linking three student datasets: ED’s Patient Registration System,
University’s Student Information System (SIS), and the ED’s Clinical

To evaluate the validity and accuracy of alcohol intoxication identiﬁed by diagnostic codes, 600 clinical records (100 records in each
academic year) were randomly selected for chart review performed by
two independent medical reviewers. When a discrepancy in assigning a
speciﬁc alcohol-related diagnosis code was found, the two reviewers
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discussed the code in order to determine a ﬁnal diagnosis. Results were
then compared with alcohol intoxication identiﬁed by ICD-9 diagnostic
codes. Sensitivity, speciﬁcity, positive predictive and negative predictive values were calculated to evaluate the validity of diagnostic
codes using the chart review as the ‘gold standard.’

Overall, students having an ED visit involving alcohol intoxication
were more likely to be males, under 20 years of age, white, aﬃliated
with fraternities/sororities, and undergraduate students; they were less
likely to be African American students, non-US residents, and members
of an athletic team (chi-square test: p < 0.001).
There were 1001 (10.4%) visits due to alcohol intoxication, of
which 836 (83.5%) visits had alcohol intoxication as the sole or principal diagnosis. The rate of alcohol intoxication was signiﬁcantly higher
in males (11.1%) than in females (9.7%), and higher in white students
(10.7%) than in African-American students (7.8%) (p < 0.05). US nonresident students (5.3%) had the lowest rate compared to other racial
groups (p < 0.05). The rate was also higher in undergraduate (11.9%)
than in graduate students (3.8%) and in students aﬃliated with fraternities/sororities (13.6%) than in those who were not (9.6%)
(p < 0.05). The rate decreased linearly with age: 16% in students
aged < 20 years, 8.3% in ages 20–25, and 3.5% in ages > 25 (p for
trend < 0.01). The rate varied greatly by academic program, ranging
from 1% among commerce graduate students to 15% among nursing
undergraduate students (Fig. 1).
Overall, the rate of alcohol intoxication increased signiﬁcantly by
55.7% from 7.9% in 2009–10 to 12.3% in 2014-15 (p < 0.01) corresponding to 141 visits in 2009–10 and 196 visits in 2014–15 academic
years, respectively (Fig. 2). The relative increase was greater among
female students (from 7.6% to 12.1%, p = 0.01), students below 20
years of age (from 10.8% to 17.6%, p < 0.001), Asian students (from
5.7% to 10.8%, p = 0.04), and members of a university athletic team
(from 4.8% to 13%, p < 0.001) (Table 2).
Of 1001 visits with alcohol intoxication, 663 visits (66%) had cooccurring diagnoses. Injuries (24%) were the most common condition,
followed by depression (3.2%), suicidal behavior (2.9%), drug use
(2.7%), and anxiety (2.4%). Only 2 visits with sexual assault diagnostic
codes were recorded. The percentage of visits with a co-occurring diagnosis or injuries declined over the study period (Table 2).

2.5. Data analysis
Descriptive statistics were used to calculate the rate (per 100 ED
visits) of alcohol intoxication in each academic year, stratiﬁed by students’ demographic characteristics, academic program, and organization aﬃliation. The trends in the rate in each category over the study
period were evaluated using linear regression. The relative change over
time for each category was then calculated by dividing prevalence in
2014-15 by prevalence in 2009–10. The proportion of alcohol-related
ED visits that had a co-occurring condition was also calculated. Data
were analyzed using SAS 9.4 Software (SAS Institute Inc., Cary, NC).
Ethical approval was provided by the University Institutional
Review Board.
3. Results
There were 9812 student visits to the ED during the study period.
After excluding 196 visits with missing diagnoses, 9616 visits (48%
males) by 7035 unique students were available for analysis. Over 88%
of students were aged 18–24 years (median = 20.7 years), 21% were
aﬃliated with a fraternity or sorority, and 1.7% were members of an
athletic team. White students accounted for 60% of the total ED visits,
followed by Asian and Paciﬁc Islanders (8%), African American (7.8%),
non-American citizens (7.6%), and Hispanic (2.6%). Over 80% were
undergraduate students, while 10% and approximately 8% were graduate or professional students, respectively (Table 1). Compared to the
university enrollment data, undergraduate, African American, and male
students were over-represented.

3.1. Validity of diagnostic codes for alcohol intoxication

Table 1
Demographic characteristics of students.
Characteristic

n

Percent

Characteristic

n

Percent

Gender
Male
Female

4723
4893

49
51

Athlete
No
Yes

9454
162

98.3
1.7

Age group
< 20
20- < 25
25- < 30
30–50

3443
5035
892
246

Academic level
35.8
52.4
9.3
2.6

Undergraduate
Graduate
Professional
Academic program

7740
948
928

80.5
9.9
9.7

Arts & Sciences
Undergraduate
Engineering
Undergraduate
Arts & Sciences
Graduate
Law

5707

59.3

1243

12.9

450

4.7

345

3.6

310

3.2

190

2

Race
White

5975

62.1

Asian and
HPC
African
American
Hispanic

1175

12.2

778

8.1

296

3.1

767

8

1252

13

Non-resident
Alien
Other
Greek life
member
No
Yes

7614

79.2

2002

20.8

Commerce
Undergraduate
Business
Medicine

175

1.8

Architecture
Undergraduate
Nursing
Undergraduate
Engineering
Graduate
Commerce
Undergraduate
Other 38 programs

171

1.8

167

1.7

165

1.7

100

1

593

6.2

The chart review of the 600 records identiﬁed 96 visits (16%) with
alcohol intoxication, while the use of ICD-9 diagnostic codes identiﬁed
64 visits (10.6%) with this condition. Sensitivity was 65%, indicating
that ICD-9 diagnostic codes only recorded 65% of the total ED visits
with alcohol intoxication in the review sample. The speciﬁcity, positive
predictive value, negative predictive value, and accuracy were 99%,
94%, 94%, and 94%, respectively (Table 3). There were 41 visits that
involved both alcohol intoxication and injury or trauma, of which alcohol intoxication diagnostic codes were only given in 18 visits (44%).
Notably, the chart review found that in the 2009–10 academic year,
only 8 out of 15 (53%) visits related to alcohol intoxication were coded,
while in 2014–15, 13 out of 17 (76.4%) were coded (data not shown).
4. Discussion
4.1. Signiﬁcance of the study
To our knowledge, the current study is the ﬁrst comprehensive
evaluation of the diﬀerentials and trends in alcohol intoxication and cooccurring conditions among university students presenting to a university hospital ED. There was a signiﬁcant linear increase in both the
number and rate of recorded alcohol intoxication with a larger increase
found among female students, students below 20 years of age, Asian
students, and athletic students. This rising trend also mirrored the national increase in alcohol-related ED visits among college-age, young
people (SAMHSA, 2011) and indicates some demographic changes in
the prevalence of intoxicated students attending emergency care.
Findings from this study conﬁrm the ﬁndings from the three previous, smaller studies of students in the EDs: young (< 20 years of age)
students and undergraduate students experienced a higher rate of ED
91
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Fig. 1. Rate of alcohol intoxication per 100 ED visits by
academic program.

outreach eﬀorts to encourage students to use the ED as a conﬁdential
safe place to sober.
The rate of ED visits with alcohol intoxication in our study population was higher than the rate reported in studies in other Western
countries (Bertholet et al., 2014; Haberkern et al., 2010; O'Farrell et al.,
2004; Verelst et al., 2012) that ranged from 1.2% to 6.5%. There was
also a higher proportion of females over the total intoxicated patients in
the current study (51% vs. ≤ 40%). It is important to note that none of
these studies speciﬁcally examined student populations. However, these
studies also reported rising trends that were greater in college age
(18–25), young people. In particular, one study in Switzerland that was
also based in a university hospital ED found that the rate of alcohol
intoxication among young adults aged 18–25 years increased from
2.6% in 2000–6.5% in 2007 (Haberkern et al., 2010). Thus, although
students may form a unique population with a higher frequency of alcohol intoxication associated with ED visits, they shared a common
trend with other populations.
Whether or not a student with alcohol intoxication receives emergency care is dependent on a range of personal, interpersonal, and

visits with alcohol intoxication. In particular, while students under 20
years of age only accounted for over one third of the total ED visits, they
retained over half of visits with alcohol intoxication. In addition, the
study ﬁndings add to existing literature by showing that the rate of
alcohol-related ED visits was higher in students aﬃliated with fraternities/sororities and varied greatly by academic programs. These results
collectively suggest that segmenting and tailoring eﬀorts to speciﬁc
student groups are important to successful interventions.
Injury/trauma is the most common condition, accounting for 24%
of the total ED visits associated with alcohol intoxication during the
period studied. This ﬁnding is less than what has been seen in previous
studies, such as Turner and Shu who found 53% of total ED student
visits with alcohol intoxication also involved injuries (Turner and Shu,
2004). This change is also consistent with the declining trend in prevalence of this co-occurring condition in the present study. These
ﬁndings suggest that, compared to past years, more student ED visits
with alcohol intoxication were actually given a diagnostic code for that
condition and/or more intoxicated students without an injury were
presenting to the ED, potentially as a result of broader university

Fig. 2. Trend in alcohol intoxication among students
presenting to the university hospital ED 2009/102014/15.
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Table 2
Trends in the rate of alcohol intoxication per 100 ED visits (2009/10-2014/15).
2009/10
(n = 1777)

2010/11
(n = 1439)

2011/12
(n = 1571)

2012/13
(n = 1603)

2013/14
(n = 1630)

2014/15
(n = 1596)

% change

P-trend

All
Gender
Male
Female

7.9

9.8

10.9

9

12.7

12.3

55.7

8.3
7.6

10.3
9.3

12.4
9.5

9.4
8.6

14
11.5

12.4
12.1

49.4
59.2

0.001
0.001

11.1*
9.7

Age
< 20
20- < 25
25- < 30
30–50

10.8
7.2
2.6
7.3

17
7.1
3.9
0

16.5
10.1
2.3
0

14.7
6.3
3.5
6.3

18.8
10.3
0.8
3.3

17.6
9
4.6
4.3

63.0
25.0
76.9
−41.1

0.001
0.06
0.9

15.9
8.3
2.9
3.7

Race
White
Asian
African American
Hispanic
Non-resident Alien
Other

8.8
5.7
6
7.3
4.1
8.3

10.9
7.9
8.1
4.5
4
10.5

10.8
13.4
8
17.3
5.9
10.4

9.3
8.1
3.1
7.5
3.1
12.4

12.5
12.6
13.3
13.6
7.9
13.2

11.9
10.8
11.1
20
7.2
14.9

35.2
89.5
85.0
174.0
75.6
79.5

0.016
0.04
0.11
0.06
0.45
0.01

10.9
11.7
8.2
9.8
5.3
12

Academic level
Undergraduate
Graduate
Other

9.3
3.3
3.6

11.5
3.7
3.4

13.1
2.3
3.1

10.1
1.5
5.6

14.2
5.7
6.3

13.5
6.2
5.7

45.2
87.9
58.3

< 0.001
0.14
0.13

11.9
3.8
4.4

Athlete
No
Yes

8.0
4.8

9.9
4.5

10.9
11.1

9.1
4.2

12.8
8.3

12.3
13

53.8
170.8

Greek life member
No
Yes

7.6
10.9

8.9
13.8

8.9
18.4

8.1
11.6

12.5
13.4

12.1
12.9

59.2
18.3

0.001
0.7

9.6
13.6

Co-occurring diagnoses
Injury/Trauma
31.2
Depression
5.7
Anxiety
2.1
Any mental health 11.3
Drug use
5.7
Suicidal Behavior
3.5

20.6
2.1
2.8
8.5
3.5
2.1

32.6
2.3
0.6
7.6
4.1
2.9

25
2.8
0
3.5
0
0

18.4
1.9
3.9
7.7
2.9
3.9

19.9
4.6
4.1
8.2
0.5
3.6

−36.2
−19.3
95.2
−27.4
−91.2
2.9

0.007
0.70
0.13
0.29
0.004
0.67

24.2
3.2
2.4
7.8
2.7
2.8

Chart Review

Yes
No
Total

Yes
62
34
96

No
4
500
504

< 0.001
< 0.001

10.4

12.6
8

Similar to previous studies of alcohol use in the hospital EDs among
college students (Barnett et al., 2003; Benningﬁeld et al., 2009; Wright
et al., 1998), we did not ﬁnd a substantial gender diﬀerence in the rate
of alcohol intoxication (11.1% vs. 9.7%). This ﬁnding disagrees with
repeatedly documented higher rates of binge drinking among male
students outside the hospital emergency care (e.g., 43% vs. 32%;White
and Hingson, 2013). A possible explanation is that female students were
more aware of an acceptable level of intoxication and the need for
medical treatment and were more likely to be brought by friends to
medical care when severely intoxicated. Evaluating the amount of alcohol consumption and measures of blood alcohol level at the ED admission can provide a better understanding of gender-speciﬁc determinants of alcohol intoxication among students, leading to a better
gender-speciﬁc intervention.
A possible explanation for a higher rate of alcohol intoxication
among young students could be that younger students are often less
experienced drinkers who are unable to manage the amount of alcohol
or deal with intoxication; therefore, they are more likely to drink to the
point of intoxication requiring emergency intervention. This highlights
the need for an early education about alcohol use for incoming students
and screening for high risk individuals for timely intervention. A total
of 21% of students in the study population were identiﬁed as Greek Life
members on a campus that had a nearly 1.5 times higher rate of alcohol
intoxication compared to other students (13.6% vs. 9.6%). Students
who were members of the university athletic team, on the other hand,
were less likely to present to ED for alcohol intoxication. This may be
due in part to the fact that their activities are better supervised or they
are required to abstain from drinking during sport seasons.
The rate of alcohol intoxication varied substantially by academic

Table 3
Agreement in the number of ED visits with alcohol intoxication identiﬁed by the chart
review and diagnostic codes in the review sample.

Diagnostic codes

< 0.001

% All years
(n = 9616)

Total
66
534
600

campus-related factors. Intoxicated students may not be brought to the
hospital EDs due to perceived or actual barriers related to high costs of
ambulance or hospital emergency services, concerns over the penalties
or disciplinary actions the university may administer, perceptions about
the level of intoxication that needs medical attention, and their experience in dealing with intoxication. The observed, rising trend is not
necessarily corresponding to an increase in the rate of drunkenness
among students on the university campus, or to an increase in the
frequency and severity of accompanied conditions (e.g., injuries or
trauma). Instead, such increases in the use of medical emergency care
may imply improvements in student awareness of the danger of alcohol
intoxication or poisoning, which lead to a greater number of students
seeking help or calling for assistance upon observing other students
exhibiting symptoms of dangerous alcohol use. As a result, more intoxicated students were brought to the ED for treatment. An earlier
study has shown that provision of ED transports to students with suspected alcohol intoxication on the university campus increases the
number of students calling for help and more intoxicated students were
transferred to the local ED (Kharasch et al., 2016).
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demographic, organizational, academic, and clinical characteristics
together with complete and accurate recording of alcohol related clinical presentation enables the development of a robust risk-screening
algorithm to identify students with higher risk trajectories. As high-risk
students may not respond to interventions commonly delivered to the
general student population, future research should focus on identifying
more proactive or more targeted interventions and service support for
the most at risk student groups.

programs. Interestingly, the rate among medical students (1.7%) was
the second lowest, which is in contrast to a higher rate of alcohol dependence of medical students than for similarly aged peers not attending medical school reported in earlier studies outside the ED setting
(Jackson et al., 2016; SAMHSA, 2012). This ﬁnding may indicate that
medical students were less likely to drink to the point of intoxication as
a result of their medical knowledge. Also, medical students might be
reluctant to visit EDs when intoxicated because of their close contact
with the healthcare providers as part of their training. Nursing students,
for an unknown reason, had the highest rate.
Our study has signiﬁcant strengths. The objective measures of hazardous drinking based on clinical diagnoses could be more reliable
than self-report survey data. As the chart review indicates, alcohol intoxication identiﬁed by diagnostic codes has a very high level of accuracy. The study involved a large number of ED visits, collected over
an extended period of time, which allowed for evaluation of the trends
and demographic changes in the prevalence of alcohol intoxication in
an acute care setting. Using linked datasets beyond the patient ED data,
the present study has uncovered important student characteristics (i.e.,
academic program, fraternity/sorority aﬃliation, athletic participation)
that were not described in previous studies of students presenting to the
ED for alcohol-related reasons noted earlier.

4.5. Conclusion
This study has uncovered important characteristics of students who
suﬀered from alcohol intoxication requiring ED evaluation, which can
be used to design eﬀective screenings and interventions to target these
at risk students and reduce hazardous health consequences. Since the
medical management of acutely intoxicated patients occurs primarily in
the hospital ED, the ED provides an important avenue to engage highrisk students in alcohol use education to alleviate intoxication-related
harms and prevent further risky drinking. While primary prevention of
risky drinking continues to be a priority, early identiﬁcation and
medical evaluation of students who engage in high-risk drinking for
timely referral and treatment are also important in order to avoid disastrous health consequences.

4.2. Study limitations
Contributors
The chart review found over one third of ED visits involving alcohol
intoxication were not recorded by diagnostic codes, which was similar
to a previous study where only 54% of alcohol abuse cases were captured by ICD-9 diagnostic codes (Quan et al., 2008). Data for the present study did not include incidents of intoxication at other health facilities when a majority of students are oﬀ campus, such as spring or
summer breaks. Subsequently, the data do not fully account for the true
burden of alcohol related ED visits among the student population for
the full year. The estimated prevalence and trends are speciﬁc to the ED
of a public university health system, which may not be generalizable to
other universities and the US college student population. However, the
observed diﬀerentials by key demographic variables (e.g., age, sex,
ethnicity) were consistent with previously documented demographic
patterns, indicating that our data reﬂect generalizable patterns in hazardous alcohol consumption among student populations.
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4.3. Clinical implications
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