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Abstract

Objective—The purpose of this study is to investigate whether pregaming (i.e., drinking prior to
a social event) is a risk factor for hospitalization.

Participants—Participants (N=516) were undergraduate students with an alcohol-related
sanction.

Method—~Participants completed a survey about alcohol use, as well as behaviors and
experiences prior to and during the referral event. The dependent variable was whether
participants received medical attention at an emergency department during the sanction event.

Results—Results indicated that older students, females who pregame, students with higher
alcohol use screening scores, lighter drinkers, and higher numbers of drinks before the referral
event all increased the odds of receiving medical attention. Pregaming alone was not significantly
related to receiving medical attention in the multivariate analysis.

Conclusions—Female students who pregame appear to be at risk for requiring hospitalization

after drinking when controlling for the number of drinks consumed.

Keywords
alcohol; emergency department; gender; pregaming; prevention

Alcohol misuse by college students is a significant and ongoing public health concern, as
nearly one third of 8 million American college students engage in risky drinking patterns,
such as heavy episodic drinking (defined as consuming five or more alcoholic drinks in one
sitting for me, 4 or more for women).1 Heavy episodic drinking is associated with an
increased risk of experiencing wide-ranging alcohol-related consequences such as
hangovers, injury, assault, sexual abuse, and death.?

For comments and further information, address correspondence to John T.P. Hustad, Pennsylvania State University College of
Medicine, Mail Code A210, Hershey, PA, USA (jhustad@hmc.psu.edu).
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It is estimated that approximately 29,412 young adults per year receive medical attention for
alcohol overdoses alone.3 Acute intoxication and alcohol-related incidents compose the vast
majority of emergency medical treatment cases amongst college students.? In light of the
severity and prevalence of medical attention for alcohol misuse, remarkably few studies
have evaluated characteristics of students who experienced a severe alcohol-related incident
that requires medical attention.

Pregaming is a potential risk factor for increased alcohol consumption that might be related
to receiving medical attention. Also known as “prepartying,” “preloading,” or “drinking
before drinking,” pregaming is defined as drinking large quantities of alcohol in a
compressed time frame, prior to a social event, during which people drink while waiting for
others to arrive, or to “get buzzed” before going to an event where alcohol will be expensive
or not readily available.® Pregaming appears to be prevalent on college campuses. A larger
study that assessed 10,320 students at 30 US college and universities found that over 25%
reported pregaming at least once a month (N = 2,888; 71% women; mean age 19.8).5 A
growing body of research indicates that students who reported pregaming, engaged in the
behavior approximately once per week and were more likely to be younger in age.”
Furthermore, research has found that students who pregame drink more alcohol, reach
higher levels of intoxication, have higher scores on a frequently used alcohol misuse
screening inventory called the Alcohol Use Disorders Identification Test (AUDIT-C8), and
report experiencing higher amounts of negative alcohol-related consequences than non-
pregamers.’:9-13

It is unknown whether female college students are at a higher-risk for receiving medical
attention after heavy drinking than men. Women are a high-risk population for harmful
effects of alcohol on wide-ranging health outcomes.1* However, little is known about the
combination of gender and pregaming. Previous studies have shown that the prevalence of
pregaming is similar amongst male and female college students,”-13 while other research has
indicated it is more prevalent in females.%1® This issue is of particular importance, as
women may be at increased risk for negative outcomes from such behavior due to reaching
higher blood alcohol concentrations in a shorter period of time.” For example, women have
been found to be a heightened risk for sexual victimization after drinking® and that women
who engage in pregaming experience higher rates of subsequent negative alcohol-related
consequences.17:18

To date, no research has examined whether gender and pregaming uniquely contribute to the
risk for requiring medical attention as a result of drinking. This study had three objectives.
The first objective was to replicate previous research® by comparing students who were
sanctioned by the university to receive an brief motivational interview modeled after the
Brief Alcohol Screening and Intervention for College Students!® following a referral event
(campus alcohol policy violation, alcohol-related arrest, or receiving medical attention)
according to pregaming status prior the referral event on demographics and alcohol use.
Second, to examine differences in demographics, alcohol use, and feelings of aversiveness
(i.e., perceived severity) related to the referral event between college students who receive
medical attention on the day of the referral event and college students who did not. It was
hypothesized that students who received medical attention will be more likely to report
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pregaming, consume more alcohol prior to the referral event, be female, and describe their
sanction experience as aversive when compared to students who did not receive medical
attention on the day of their referral event. Given the relationship between gender and
pregaming, the final objective was to investigate whether women who engaged in pregaming
prior to the referral event were more likely to receive medical attention for alcohol-related
consequences.

Setting and Recruitment

Research participants were undergraduate students (N =516) at a large university in the Mid-
Atlantic who violated the campus alcohol policy, were arrested for an alcohol-related
offense (e.g., driving under the influence), or received alcohol-related medical attention
between August 2011 to July 2012. Reasons for referral included prohibited underage
possession or use of alcohol (69%), receipt of medical attention for alcohol-related
complications (29%), excessive consumption of alcohol (12%), driving under the
influence/DUI (6%), possession of alcohol in a prohibited residence/building (5%), hosting a
party with alcohol in the residence hall (3%), being in the presence of alcoholic beverages
(1%), open-container in an unauthorized area (1%), supplying to minors (1%), or other (1%)
(participants could receive more than one sanction). All students who received one of these
sanctions were required by the university to pay a $200 program fee, complete a
computerized baseline assessment that was partially administered by a staff member, receive
a brief motivational intervention, and complete a 1 month follow-up. Additional details
about the parent research are reported elsewhere (name deleted to maintain the integrity of
the review process).

Participants had an average age of 19.30 years (SD = 1.53). The sample was 85% white
(compared to 70% at the host site), 5% black (4.9% at the host site), 8% Hispanic (5% at the
host site), 6% Asian (4.9% at the host site), 2% (0.09% at the host site) Native American or
Alaskan Native, 1% (4.2% at the host site) Native Hawaiian or other Pacific Islander, and
1% other (participants could select more than one race/ethnicity in this study). Participants
were freshman (51%), sophomore (15%), junior (23%), and senior (11%).

Potential participants (N = 1,543) completed a brief screening questionnaire. Students were
eligible to participate if they were 18 years or older (20 students were under 18), if their
Alcohol Use Disorders Identification Test (AUDIT)2C score was <16 (AUDIT scores =16
indicate severe alcohol-related problems or alcohol dependence (consistent with campus
policy as students who received higher scores received more personalized attention); 178
students had AUDIT scores exceeding this cut-off), and if they did not endorse suicidal
ideation (74 students endorsed suicidal ideation). Eligible students (N = 1,333) received a
brief explanation of the study by a trained member of the research program. Participants
were notified that they would be entered into a drawing to receive one of twenty $100 gift
cards for the completion of a 3 month follow-up assessment. Of the eligible students, 43.9%
(N = 585) consented to participate in this study and completed a baseline assessment.
Students who did not consent to participate were required by campus administrators to
complete the baseline assessment and receive a one-on-one alcohol intervention and
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complete the 1 month follow-up. All procedures for this study were approved by the
university’s Institutional Review Board.

Demographics—This measure assessed gender, age, race, ethnicity, and year in school.
Participants were classified as non-white if they endorsed any race or ethnicity other than
white/caucasian.

Alcohol Use—Alcohol use was measured by a modified Daily Drinking Questionnaire.?
This questionnaire assesses the number of drinks consumed on a typical day for each day of
the week over the past 30 days. The number of drinks per typical week was obtained by
adding the number of drinks consumed on each day of the week during a typical week of
drinking (Cronbach’s alpha = .78).

Referral Event Experience Measure—This measure was a modified version of the
event description measure used in previous studies.1®22 This measure was administered by a
staff member and assesses key details regarding the participant’s behaviors and experiences
that resulted in the referral event. Participants were asked specific questions regarding the
event. First, information about receiving medical attention was obtained from the following
question: “Did the incident involve alcohol-related treatment at [the closest hospital] (or
another hospital)?” (Coded: 0 = no, 1 = yes). Second, participants were verbally provided
with a commonly used definition of pregaming (“Drinking before you go out for the night
[e.g. in your home/room or a friend’s home/room]. This includes drinking while waiting for
people to gather for the evening, or drinking in order to “get buzzed” before going to a
party/function at which alcohol will be expensive [e.g. at a bar or club] or difficult to obtain
[e.g. at a school function]”),® and were asked to report whether they participated in the
aforementioned behavior prior to the referral event. Third, participants were asked to report
the number of drinks they consumed while pregaming prior to the referral event.

Event Aversiveness—This three item measure assesses negative feelings after drinking
from the following questions: “To what extent has this incident upset you?”; “When
thinking about this incident, how badly do you feel about it?”; and “How unpleasant has this
incident been for you?”23 Participants were asked to respond to each question using a
response scale ranging from 1 (not at all) to 7 (extremely or totally). The sum score of these
items were used in this study (Cronbach’s alpha = 0.89).

Data Analysis Plan

First, the researchers evaluated whether students who pregame differ from non-pregamers
(coded: 0 = non-pregamer, 1 = pregamer), based on demographics and alcohol use variables
using a series of independent t-tests. Next, descriptive statistics for the sample were obtained
to summarize alcohol use variables according to pregaming and non-pregaming drinking
behaviors. Then, the researchers compared participants who received medical attention with
those who did not, in order to identify characteristics associated with such individuals based
on demographics and alcohol-use variables, using independent t-tests. For the primary
analysis, logistic regression was used to determine the degree to which pregaming and
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gender were related to receiving medical attention on the day of the referral event after
controlling for other predictors. In this model, receiving medical attention on the day of the
referral event (coded: 0 = no medical attention, 1 = medical attention received) served as the
dependent variable, and pregaming and gender (coded: 0 = male, 1 = female) served as
independent variables. To control for variables that are known to be associated with alcohol-
related harms, several covariates were included in the logistic regression including age,
white/non-white (students who are white are a high-risk group for alcohol misuse),24
AUDIT scores, number of drinks consumed on the day of the referral event, and number of
drinks consumed on a typical drinking occasion (in order to control for prior alcohol use). A
gender X pregaming interaction was evaluated in order to explore whether gender
moderated the effect of pregaming on the dependent variable (receiving medical attention
during the referral event). All continuous predictors were mean centered to facilitate the
interpretation of these findings. Data was analyzed using SPSS software version 21 (IBM
SPSS Inc., 2012).

Preliminary analysis

The researchers compared individuals who consented to participate to those who did not on
the screening variables and gender. Participants who consented to participate were not
significantly different from those who did not according to age and AUDIT scores.
However, female students consented to participate at a higher rate than males (chi square =
6.47, p=0.01).

Given that alcohol-related medical attention was the ultimate outcome variable, participants
who did not drink alcohol prior to the referral event (n = 69) were dropped from the
analysis, leaving an analytic sample of 516 participants. Preliminary data analysis was
conducted to detect outliers on continuous variables. Outliers greater than 3 standard
deviations (SD) from the mean were recoded to the next possible value.2> There were four
outliers for the number of drinks consumed in a typical week and two outliers for the
number of drinks consumed prior to the referral event. Two logistic regression models were
conducted, one using the raw data, and the other using the data with recoded outliers. All
significant and non-significant findings obtained from the logistic regression model using
the raw data were identical to the parallel results using the recoded data. The presented
results use the recoded data.

Descriptive Statistics

Regarding pregaming, 42.6% (n = 220) participants reported engaging in pregaming the day
of the referral event while 57.4% (n = 296) did not. Participants who engaged in pregaming
reported consuming an average of 5 drinks while pregaming (M =5.34, SD =3.51) and a
total of 7.60 (SD = 4.33) drinks prior to the referral event. For students who engaged in
pregaming, 70.3% of the drinks consumed prior to the referral event were consumed while
pregaming. A comparison of participants based on whether they pregamed prior to the
referral event is presented in Table 1. Females were more likely to pregame (45.9%) prior to
the referral event than not (34.1%; p < 0.007). In addition, pregamers reported consuming
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more alcohol prior to the referral event than non-pregamers (t = —2.72, p = 0.006). However,
there were no statistically significant differences between pregamers and non-pregamers in
terms of white race, year in school, age, AUDIT scores, and typical drinks per week.

Table 2 depicts a group comparison of participants who received medical attention on the
day of the referral event (n = 151; 29.3%) with those participants who did not. Of the
students who received medical attention, 49.7% were female, 79.5% were white, and 36.4%
were freshmen. Additionally, participants who received medical attention reported
consuming about twice the number of drinks prior to the referral event (t = -10.83, p <
0.001) and perceived their experience as more aversive (t = —7.33, p < 0.001). Of those who
reported pregaming prior to the referral, participants who received medical attention
reported consuming more drinks while pregaming when compared to participants who did
not receive medical attention (t = —4.51, p < 0.001) and also had higher AUDIT scores (t =
-4.71, p < 0.001). However, there was not a significant difference in the number of drinks
consumed in a typical week between students who received medical attention and those who
did not.

Logistic regression was employed to further understand the relationship between pregaming,
gender, and medical attention on the day of the referral event after controlling for other
variables (Table 3). Results indicated that female gender, but not pregaming, was
significantly related to requiring medical attention (OR = 3.41, Cl =[1.99-5.84]). However,
the female X pregaming interaction variable (OR = 4.88, Cl = [1.84-12.92]) qualified this
relationship and indicated that gender significantly moderated the effect of pregaming on
receiving medical attention. Thus, these results indicate that female students who pregamed
the day of the referral event were at a significantly increased risk of receiving medical
attention compared to male participants who pregamed (Figure 1).

In this study, one in four students who were referred for an alcohol intervention also
received medical attention on the day of the referral event, and several factors are associated
with this serious event. Of the students with a referral event, those who received medical
attention were slightly older in age than those who did not receive medical attention, had
higher AUDIT scores, consumed approximately twice as many drinks prior to the referral
event, consumed a greater number of drinks while pregaming, and found the referral event
to be aversive. However, in the multivariate analysis, drinking fewer drinks in a typical
week was associated with an increased risk of receiving medical attention after controlling
for other variables. While the odds ratio for drink per week was modest, this finding also
suggests that students are lighter drinkers may be at heightened risk for needing medical
attention due to drinking after controlling for other variables.

Pregaming was prevalent, with 43% of participants reported pregaming on the day of their
referral event. In general, sanctioned students were more likely to be male, reported
consuming more alcohol prior to the referral event than those who did not pregame, reported
consuming about 5 drinks while pregaming (thus exceeding the criteria for heavy episodic
drinking on this occasion alone). Given that limited research has quantified the number of
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drinks consumed on a pregaming occasion using diverse measures and samples, it is difficult
to determine whether the number of drinks consumed during pregaming by this sample is
higher than normal. That said, the number of drinks consumed while pregaming is on the
higher end of the mean number of drinks (i.e., approximately 2-5 drinks) consumed on a
typical pregaming event by undergraduate students.”-11:26-28 |nterestingly, on average,
participants who engaged in pregaming continued to drink after pregaming, but it is notable
that the majority (70%) of drinks consumed prior to the referral event were consumed while
pregaming. In addition, pregamers reported drinking slightly more alcohol in a typical week
than those participants who did not pregame. The finding that pregamers consume more
alcohol than non-pregamers is consistent with previous research.>’

Perhaps the most compelling and clinically relevant finding was that pregaming in and of
itself was not significantly related to receiving medical attention, which contradicts previous
research linking pregaming with increased rates of alcohol-related consequences.’9-11
Instead, females who pregamed were significantly more likely to require medical attention
than males who pregamed. Specifically, female students who did not pregame had
approximately a 25% risk of receiving medical attention, whereas female students who
pregamed had a two-fold increase in the probability of receiving medical attention. The
precise risk conferred by this combination of gender and pregaming does not appear to be
related to the number of drinks consumed prior to the referral event.

Clinical Implications

These results are relevant to current clinical work with college students. Currently, there are
no interventions with evidence of efficacy to reduce pregaming. In order to reduce
pregaming, comprehensive interventions on multiple levels are needed at the environmental,
intrapersonal, and interpersonal level. At the environmental level, increased patrol,
enforcement of laws (e.g., minimum drinking age and responsible beverage service), and
more stringent laws (e.g., increased fines) for heavy drinking in locations and destinations
where pregaming is common (e.g., dormitories, social and sporting events) may be
beneficial. Another possible strategy would be to establish breath test requirements upon
entering a campus event.8 However, pregaming can also occur on private locations off
campus, often out of sight of campus officials and police, making it difficult to intervene.

In addition, interventions are needed to reduce pregaming, especially pregaming by female
students, may help reduce the number of students who require medical attention for alcohol-
related conditions. Targeted messages about the increased risk for women, students with
higher AUDIT scores, and lighter drinkers for incoming and matriculated students may
increase awareness of the negative consequences from pregaming. In addition, interventions
could include information about the risks associated with pregaming or about the increased
risk for women and lighter drinkers in an intervention for incoming and matriculated college
students. For example, female students’ pregaming not only place them at risk for requiring
medical attention, but likely also increases their risk of being victimized while transitioning
to a new environment after drinking.2® Such information could be delivered in the context of
a parent-based intervention or brief motivational interview.19.30
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The findings of the study should be considered in the context of some limitations. First,
given that this study had a low response rate and these data were drawn from one university,
results may not generalize to other colleges in other regions of the country. Second, this
study is cross-sectional in nature, only includes students who received an alcohol referral,
and demographics (gender and race/ethnicity) of this sample are discrepant from the overall
campus profile. A large-scale, representative sample, and prospective study using event-
level data (e.g., daily drinking diaries) is needed to help evaluate predictors of receiving
medical attention for alcohol-related complications. Third, the students in this study self-
reported whether they pregamed, the number of drinks they consumed on the day of the
referral event, and the number of drinks they consumed in a typical week. Fourth, this study
did not collect biological markers of alcohol use. Whereas self-reported data poses a
limitation to the study as data is dependent on the validity of student responses, it is
important to note that self-report data has not been found to be significantly biased.3!
Finally, this study did not collect information about the type of medical attention received by
the students and the severity of their medical issues.

Conclusions

In summary, these results provide preliminary support for pregaming as a risk factor for an
increased likelihood of receiving medical attention during the referral. Overall, students at
greatest risk for requiring medical attention were female students who engaged in pregaming
on the day of the referral event. In light of this finding, it is recommended that future
research be conducted to identify efficacious interventions to reduce pregaming, especially
by females, in order to help reduce alcohol-related consequences.
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Pregaming Status
I \o pregaming Pregaming

Figure 1.
Probability of receiving medical attention on the day of the referral event by pregaming

status and gender.
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Group comparisons for Pre-gamers (n = 220) and non-Pregamers (n = 296).

PregamersN (%) Non-PregamersN (%) 2 p

Demographics
Female 101 (45.9) 101 (34.1) 736 0.007
White 179 (81.4) 231 (78.0) 0.85 0.36
Freshman 117 (53.2) 140 (42.3) 177 017

PregamersM (SD) Non-PregamersM (SD) t p
Age 19.30 (1.46) 19.44 (1.66) 097 021
Alcohol Use Variables
AUDIT Score 8.05 (3.32) 8.05 (3.51) -154 012
Number of drinks prior to the referral event 7.60 (4.33) 6.50 (4.66) -2.72  0.006
Number of drinks in typical week 10.71 (6.86) 9.63 (6.86) -1.75 0.08

Note. AUDIT = Alcohol Use Disorders Identification Test.
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Group comparisons for participants who received medical attention (n = 151) and those who did not receive
medical attention the day of their referral event (n = 365).

Received Medical Attention N (%)

Did Not Receive Medical Attention N (%) x2

Demogr aphics
Female Gender 75 (49.7) 127 (34.8) 9.92 0.002
White 108 (71.5) 302 (82.7) 8.23  0.004
Freshman 55 (36.4) 202 (55.3) 1529 <0.001
Received Medical Did Not Receive Medical t p
Attention M (SD) Attention M (SD)
Age 19.89 (1.85) 19.17 (1.41) -4.62  <0.001
Alcohol Use Variables
AUDIT Score 9.34 (3.25) 7.81 (3.41) -471  <0.001
Number of drinks prior to the referral event 10.02 (4.05) 5.71 (4.13) -10.83 <0.001
Number of drinks consumed while pregaming* 6.73(3.57) 4.58 (3.26) -451 <0001
Number of drinks in typical week 9.62 (6.24) 10.28 (7.24) 0.98 0.32
Event Experience
Aversiveness of the event (emotional/physical effect of 16.69 (4.22) 13.49 (4.63) -7.33 <0.001
the event)
Note.

only 220 participants who reported pregaming prior to the referral were asked to answer this question. AUDIT = Alcohol Use Disorders

Identification Test.
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