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Abstract

Tailgating drinking prior to a football game is a type of event-specific drinking associated with increased alcohol use and related
problems. Personalized drinking feedback interventions (PFI) are efficacious in reducing alcohol use and problems. The current
study aimed to advance understanding of event-specific interventions by examining: (1) the efficacy of an event-specific, text
message PFI on tailgating alcohol outcomes, and (2) the extent to which intervention effects generalize to “typical” alcohol
outcomes at 1-month follow-up. College students (N =130; 71% female; 92% white) who reported tailgating within the past
30 days and binge drinking when tailgating in the past year completed assessments on tailgating and typical alcohol use. They
were randomly assigned to one of two text message conditions delivered on the moring of a home football game: event-specific
PFI (TXT PFI) or a control condition. Multilevel modeling examined the association of treatment condition on tailgating and 1-
month alcohol outcomes. When tailgating, participants in TXT PFI reported lower estimated peak blood alcohol concentration
(eBAC) and consumed less drinks than the control condition. At the 1-month “typical” drinking follow-up, participants in TXT
PFI reported lower peak eBAC and fewer alcohol-related problems than the control condition. Perceived tailgating drinking norms
were found to statistically mediate the relationship between condition and alcohol outcome at tailgating and 1-month follow-ups.
Findings provide preliminary support for the efficacy of an event-specific, text message PFI in reducing both tailgating and typical
drinking alcohol outcomes. Event-specific TXT PFI can be used for prevention/intervention of alcohol misuse.
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Specific events have been associated with excessive alcohol
use among college students, such as 21st birthdays, Spring
Break, New Year’s Eve, and sporting events (Neighbors et
al. 2006a; Rutledge et al. 2008). These events are particularly
harmful above and beyond typical drinking, as event-specific
use is associated with an escalation in alcohol use and related
consequences (Neighbors et al. 2007). Sporting events, partic-
ularly tailgating at college football games (i.e., the practice of
partying before a sporting event; Vicary and Karshin 2002),
are associated with increased alcohol consumption and
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alcohol-related problems among college students (Hustad et
al. 2014; Moser et al. 2014; Neal and Fromme 2007). In one
study, over 75% of students consumed alcohol when tailgating
(Neighbors et al. 2006a), and sports fans tend to consume
more alcohol when tailgating than on other drinking occasions
(Glassman et al. 2007). Rees and Schnepel (2009) found that
home college football games were associated with an increase
in deviant behavior, including a 9% increase in assaults, an
18% increase in vandalism, a 13% increase in arrests for drunk
driving, a 41% increase in arrests for disorderly conduct, and a
76% increase in arrests for liquor law violations. Further, con-
sumption of alcohol while tailgating is associated with nega-
tive outcomes, including an increase in fights and arrests for
drunk driving and disorderly conduct (Coons et al. 1995).

Personalized Feedback Interventions
Personalized drinking feedback interventions (PFI) are com-

monly used as a selective prevention strategy for reducing
alcohol use and related problems among college students.
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Although specific components of feedback can vary among
interventions, PFIs generally incorporate social norms com-
parisons (e.g., how a student’s typical drinks per week com-
pares to campus norms, often expressed as a percentile rank), a
summary of different indicators of alcohol consumption and
their associated risks (e.g., self-reported estimated blood alco-
hol concentration (BAC) levels and consequences typically
associated with such levels), and alcohol-related problems ex-
perienced over some time interval (Carey et al. 2012). A meta-
analysis suggested that, when compared to control groups,
both PFIs delivered in-person and as stand-alone computer-
based interventions are efficacious in reducing alcohol use and
related problems among college students (Carey et al. 2012).

Perceived descriptive drinking norms are defined as the
perception of the quantity and frequency of alcohol use among
a specific reference group (Borsari and Carey 2001;
Neighbors et al. 2006b). Ample research has shown that per-
ceived descriptive drinking norms influence one’s own alco-
hol use behavior, as students who overestimate peer alcohol
use are more likely to engage in heavier alcohol use them-
selves (Neighbors et al. 2007). These norms are significantly
elevated for high-risk, event-specific occasions (Neighbors et
al. 2007), and students who overestimate peer tailgating alco-
hol use are more likely to consume more alcohol themselves
when tailgating (Neal and Fromme 2007). Receiving norma-
tive feedback and subsequently correcting normative misper-
ceptions (e.g., correct the discrepancy between perceived and
actual drinking norms) is a primary mechanism of behavior
change in PFIs (Borsari and Carey 2001).

Event-Specific Interventions

The majority of existing PFIs target alcohol use in general
(e.g., over a specific time-frame of the past month or past
6 months) which may fail to account for the context of a
specific event that can influence use. Event-specific drinking
is qualitatively different than “typical” alcohol use in terms of
its implications for intervention, as such events can be antic-
ipated, are time limited, and include a unique population of
drinkers (Neighbors et al. 2011). Findings suggest students
who are typically light drinkers and engage in hazardous
event-specific drinking are at increased risk for alcohol-
related consequences. Therefore, there is a need for targeted,
event-specific interventions to address heavy drinking occa-
sions. Recent work has shown event-specific PFIs may be
effective in reducing heavy drinking among college students,
with support for web-based PFIs in reducing 21st birthday
alcohol use and correcting normative misperceptions of alco-
hol use as a mediator of intervention efficacy (Neighbors et al.
2012b). Web-based Spring Break PFIs have not resulted in a
reduction of alcohol consumption (Patrick et al. 2014), al-
though an in-person PFI did show reductions in Spring
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Break alcohol use (Lee et al. 2014). Neighbors and colleagues
(Neighbors et al. 2012a) suggested interventions focused on
event-specific alcohol use could generalize to reducing typical
alcohol use, in addition to consumption at specific events,
although this has not been empirically evaluated.

Text Message Interventions

The use of cell phones among college students is ubiquitous.
Utilizing text messaging as a PFI delivery mechanism is an
appealing alternative to traditional methods of computer-
based or in-person delivery. Mobile phone technology is cost
effective and considered an “emerging technology” in alcohol
research (Cunningham et al. 2011). Text messages are espe-
cially appealing as they can deliver information to participants
in real time and outside of the constraints of a laboratory
setting, which increases the likelihood for eventual translation
and dissemination of the intervention (Patrick et al. 2008).
Clinical trials utilizing personalized text messages have
been shown to be efficacious in many health behaviors includ-
ing smoking cessation (Whittaker et al. 2009) and reducing
concurrent drinking and smoking (Witkiewitz et al. 2014).
Suffoletto and colleagues (Suffoletto et al. 2015) found sup-
port for a 12-week text message intervention in reducing alco-
hol use among young adults. The authors randomized young
adults who were recently discharged from the emergency de-
partment for heavy alcohol use into one of the three conditions:
text message assessment with feedback (including normative
drinking feedback and health consequences of alcohol), text
message drinking assessments, or a control group. At a 9-
month follow-up, participants in the text message assessment
with feedback condition reported less binge drinking days and
less drinks per drinking day than those in the control condition.
Taken together, these studies provide promising initial support
for utilizing text message technology in reducing alcohol use.

The Current Study

College student alcohol use is partially dependent on the con-
text of specific events related to the drinking occasion.
Although research has established the efficacy of traditional
PFIs in reducing alcohol use and related problems, these in-
terventions often target “typical” drinking and fail to assess
the context of high-risk drinking events, such as football game
tailgating. The current study aimed to advance understanding
of event-specific intervention strategies by implementing a
text message event-specific PFI as an innovative approach to
reduce alcohol use and related problems. We hypothesized:
(1) those in the text message PFI condition (TXT PFI) would
report less alcohol consumption and fewer alcohol-related
problems when tailgating than those in text message control



Prev Sci (2019) 20:873-883

875

condition (TXT ED), (2) individuals in TXT PFI would report
less alcohol consumption and fewer related problems during
“typical” alcohol consumption in the month following the
intervention than those in TXT ED, and (3) perceived drinking
norms would mediate the relationship between condition and
alcohol outcomes.

Method
Participants

The study was approved from the university Institutional
Review Board and a Certificate of Confidentiality from the
National Institute of Health was obtained to ensure the highest
level of data protection and confidentiality for all participants.
Participants were students at a large university in the Midwest.
The football team at the university competes within the
Southeastern Conference (SEC), which is one of the top foot-
ball conferences in the country. The team has competed in
bowl games and been ranked within the top 20 teams in the
nation several times over the past decade. Home football
games regularly have crowds in excess of 50,000 people.
Participants were recruited through a pre-screener survey
administered from a University-wide email system that was
sent to all students and assessed for inclusion criteria.
Students were eligible to participate if they: (a) were at least
18 years of age, (b) had tailgated at a university home foot-
ball game within the past 30 days, (c) had a binge drinking

episode (i.e., 4+ drinks for women, 5+ drinks for men) when
tailgating at a university home football game in the past
year, (d) were planning on tailgating during the current uni-
versity football season, and (e) had a cell phone with SMS
(text message) capabilities. Students who completed the
prescreener were entered into a raffle to win 1 of 10 $50
gift cards towards the university bookstore.

A total of 201 students responded to the pre-screener to
determine study eligibility (Fig. 1). The final sample consisted
of 133 students who were scheduled to come to the laboratory
for an enrollment meeting where they provided informed con-
sent, were randomized into one of two conditions (a text mes-
sage event-specific PFI (TXT PFI) or a text message alcohol
educational information control condition (TXT ED)) via a ran-
dom number table stratified by gender, and completed baseline
measures on a laboratory computer. The majority of the partic-
ipants were women (71%), White (92.3%), and the mean age
was 21.01 years (SD =2.15). Participants completed two fol-
low-ups: a tailgating follow-up (retention rate = 100%)
assessing tailgating alcohol outcomes and a 1-month typical
drinking follow-up (retention rate = 99%) assessing past 30 days
typical alcohol use. They were provided with a $10 gift card to
the university bookstore for completing each assessment.

Measures
At baseline, measures assessed both typical drinking in the

past 30 days and tailgating-specific experiences in the past
30 days. At the tailgating follow-up, all measures were

Fig. 1 Participant flow diagram. ‘

Assessed for eligibility (n =201)

TXT PFT text message
personalized drinking feedback,
TXT ED text message alcohol
education control condition

Excluded (n = 68)

e Did not meet inclusion criteria (n = 27)
Unable to contact (n = 20)

Did not complete the pre-screener (n = 12)
Declined to participate (n = 5)

Completed prescreener twice (n = 4)

Randomized (n= 133) ‘

Allocated to TXT PFI (n = 72)

e Received TXT PFI (n = 70)
e Did not receive intervention (did e Did not receive intervention (did not
not report tailgating) (n = 2)

Allocated to TXT ED (n =61)
e Received TXT ED (n = 60)

report tailgating) (n =1)

(n=70)

Completed 1% follow-up (tailgating)

Completed 1% follow-up (tailgating)

(n = 60)
I

Completed 2" follow-up (Past 30
days “Typical” drinking) (n = 69)

Completed 2" follow-up (Past 30 days
“Typical” drinking) (n = 60)
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modified to assess experiences specific to tailgating. At the 1-
month typical drinking follow-up, measures assessed experi-
ences in the past 30 days.

Alcohol Use Alcohol use in the past month was assessed using
the Daily Drinking Questionnaire (DDQ: Collins et al. 1985).
The DDQ assesses drinking via a calendar-based method and
is frequently used in alcohol studies among college students.
Standard definitions of an alcoholic drink were provided: a
12-0z. beer (i.e., most bottled or canned beer), a 5-o0z. glass
of wine (i.e., a regular-sized glass of wine), or a 1.25-0z. (one
shot) drink of hard alcohol. Participants were asked to indicate
the number of drinks typically consumed each day of the week
over the past 30 days. For each drinking day, participants were
asked to indicate over how many hours they typically con-
sumed alcohol, making it possible to estimate typical blood
alcohol concentration (eBAC) with a standard formula
(Matthews and Miller 1979) incorporating number of standard
drinks, time spent drinking, body weight, and sex. A sum of
average drinks consumed per day was used to create a drinks
per week variable. This measure was used at baseline and at
the 1-month typical drinking follow-up.

Quantity/Hours of Tailgating Alcohol Use At baseline, partic-
ipants indicated the typical number of drinks consumed
when tailgating over the past 30 days and reported the typ-
ical number of hours spent drinking when tailgating. This
was used to provide feedback on typical eBAC and average
number of drinks consumed when tailgating. At the tailgat-
ing follow-up, participants indicated the number of drinks
consumed and the number of hours spent drinking when
tailgating the previous day.

Drinking Norms Rating Form (DNRF) Perceived normative
drinking was assessed with the DNRF (Baer et al. 1991).
Participants were asked to estimate the number of drinks
consumed by a “typical” same-gender student on each day
of the week. The DNRF has good test-retest reliability and
convergent validity with other measures of alcohol use (Baer
et al. 1991). It was used at baseline and at 1-month typical
drinking follow-up.

Tailgating Drinking Norms Rating Form (T-DNRF) The DNRF
was modified to reflect drinking norms of individuals who are
tailgating. Participants were asked to estimate the number of
drinks consumed when tailgating by a “typical” same-gender,
college student when tailgating. Changes in perceived norms
were examined as mediators of intervention effects (Lewis
and Neighbors 2007). This measure was used at baseline
and at the tailgating follow-up.

Brief Young Adult Alcohol Consequences Questionnaire (B-
YAACQ) The B-YAACQ (Kahler et al. 2005) is a 24-item, self-

@ Springer

report, dichotomously scored measure assessing past-30-day
alcohol-related consequences. In validating a 30-day version,
Kabhler and colleagues (Kahler et al. 2008) found the measure
had high internal consistency (v = 0.89), high test-re-test reliabil-
ity over 6 weeks (7 = 0.70), and was sensitive to changes in drink-
ing. The coefficient alpha for the current study was 0.82 at base-
line and 0.89 at follow-up. This measure was used at baseline and
at the 1-month typical drinking follow-up.

Tailgating Brief Young Adult Alcohol Consequences
Questionnaire (T-B-YAACQ) A modified 24-item B-YAACQ
was used to assess consequences specific to tailgating in the
past 30 days (i.e., “When tailgating, I have passed out from
drinking”). The internal consistency estimate (alpha) for the
current study was 0.82 at baseline and 0.88 at follow-up. This
measure was used at baseline and at the tailgating follow-up.

Procedure

Participants received a text message the morning of a univer-
sity home football game asking if they intended to tailgate
today and to please reply “yes” or “no.” If they responded
“yes,” they were sent a text message with their personalized
feedback or alcohol education (depending on their random
assignment) and asked to reply “read” to confirm they had
received and read the text message. If they responded “no,”
they were sent a text message thanking them for responding
and indicating that they would be contacted again at the next
home football game. These individuals continued to receive a
text messages inquiring if they were tailgating during each
home football game until they responded positively and the
personalized feedback or alcohol education information were
delivered. Three students did not report tailgating at any point
during the football season, and therefore were subsequently
were excluded from analyses.

The morning (Sunday) after the text message was deliv-
ered, participants were emailed a link to access the tailgating
follow-up that assessed their alcohol behavior when tailgating
at the previous day (Saturday). Other effect-specific interven-
tions have utilized a short-term follow to test for immediate
effects on specific, high-risk drinking occasions (Neighbors et
al. 2012b). A second follow-up (1-month typical drinking)
was delivered to participants via an email link and assessed
typical alcohol use in the month after receiving the text mes-
sage intervention.

The text message was delivered to participants at one of
four home football games during the 2014 season. Among
those randomized to the TXT PFI condition, 14 students re-
ceived the text at game 1, 17 received it at game 2, 17 received
it at game 3, and 22 received it at game 4. Among those
randomized to TXT ED, 13 students received the text at game
1, 14 received it at game 2, 14 received it at game 3, and 19
received it at game 4. The text message (TXT PFI or TXT ED)
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was delivered at 10:30 am for a 2:30 pm game or 9:00 am for
an 11:00 am game.

TXT Event-Specific PFI (TXT PFI) Participants randomly
assigned to the TXT PFI condition received a text message
the morning of a home football game with content tailored to
the individual’s tailgating alcohol use, alcohol-related prob-
lems, and drinking norms from the baseline assessment. The
personalized feedback was modeled after existing efficacious
interventions (e.g., Larimer et al. 2007), and included infor-
mation specific to tailgating. Gender-specific tailgating drink-
ing norms utilized within the personal feedback were previ-
ously collected by the university Wellness Resource Center
from a sample of 1283 randomly selected students from Fall
2010, 1109 randomly selected students from Fall 2011, and
1417 randomly selected students from Fall 2012. The tailgat-
ing drinking norms were nearly identical to other college stu-
dent tailgating norms at similar institutions (e.g., Neal and
Fromme 2007; Neighbors et al. 2006a). The personalized
feedback included: (a) alcohol use when tailgating and a per-
centile rank in terms of drinks consumed during typical tail-
gating of same-gender college students at the same university,
(b) perceived tailgating drinking norms and how this com-
pares to actual drinking norms, (c) personalized eBAC when
tailgating and associated-risk, and (d) up to three alcohol-
related problems when tailgating. Alcohol problems selected
for feedback were determined by items with the highest levels
of severity, with findings from Kahler and colleagues (Kahler
et al. 2005; Kahler et al. 2008) used to determine rank-order.
For example, a text message would say “According to the
information you provided, on average you consume 4 drinks
when tailgating. In comparison to other typical female tail-
gaters at this university your percentile rank is 74%, which
means you currently drink more than 74% of female tailgaters.
You think the typical female tailgater at this university con-
sumes 5 drinks when tailgating. Based on research, female
students at this university report drinking an average of 3
drinks when tailgating. Your typical BAC when tailgating is
.07, which means your cognitive judgment may be impaired.
You reported experiencing 3 alcohol-related problems when
tailgating: your drinking has created problems between your-
self and significant others, you have had less energy or felt
tired because of your drinking, and you have felt badly about
yourself because of your drinking.” In the TXT PFI condition
(n=70), the majority were female (70%) and White (94.3%).
A total of 8.6% were freshmen, 17.1% sophomore, 20% ju-
nior, 32.9% senior, and 21.4% graduate students. A total of
37.1% were fraternity/sorority members. The average age was
21.03 years old (SD=2.19).

TXT Alcohol Educational Information (TXT ED) Participants
randomly assigned to the TXT ED received a text message
the morning of a home football game that provided general

information regarding the effects of alcohol on the body. The
content of the text was modeled after education-only condi-
tions used in other PFI trials (e.g., Doumas et al. 2009;
Martens et al. 2010). The length of the texts in the TXT ED
condition had a similar word count to the ones in the TXT PFI
condition (approximately 125 words). In the TXT ED condi-
tion (n=60), the majority were female (73.3%) and White
(90%). A total of 8.3% were freshmen, 15% sophomore,
25% junior, 36.7% senior, and 15% graduate students. A total
of 35% were fraternity/sorority members. The average age
was 21.00 years old (SD =2.14).

Analytic Procedure

Preliminary analyses examined extreme values and the distri-
bution of variables among each outcome. Boxplots of each
variable’s distribution were examined. Data were cleaned
using the guidelines by Tabachnick and Fidell (2013).
Values greater than 3.3 standard deviations above the mean
value were winsorized to the next highest integer (<3% of
cases were recoded).

We first assessed the amount of variation in outcomes that
was present at the level of individual participants versus
games by conducting two-level models predicting each de-
pendent variable with a random intercept for game and no
independent variables. Resulting values from these models
were used to calculate ICC1, which represents the proportion
of variance that is present at level 2 (i.e., between games) as
opposed to level 1 (i.e., within games). That is, ICC1 char-
acterizes the degree to which variation in an outcome is at-
tributable to attendance at a particular game, rather than
individual-level variation. Higher values of ICC1 indicate
nonindependence in observations that should be accounted
for by multilevel modeling to avoid violating basic regres-
sion assumptions. ICC1 values for tailgating alcohol-related
problems, past 30 days drinks per week, past 30 days
alcohol-related problems, and past 30 days peak e BAC were
close to zero, suggesting that most variation in these out-
comes was at the level of individual participants. ICC1
values for tailgating number of drinks consumed and tailgat-
ing peak eBAC indicated substantial variation between
games (ICC1 range 0.16 to 0.23), suggesting multilevel
modeling is necessary for these variables. For the sake of
consistency and conceptual clarity, all models accounted
for game-level variation.

Given the nested data structure—participants (level 1)
were nested in game cohorts (level 2)—and evidence of non-
independence from ICC1 values, we fit random intercept
models in R 3.3.1 (R Development Core Team 2008). All
models controlled for sex and for baseline values of the de-
pendent variable. Because all other outcomes with the excep-
tion of peak eBAC were skewed count variables without
evidence for zero inflation, they were analyzed using
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generalized linear mixed models using a negative binomial
distribution in the R package glmmadmb (Fournier et al.
2012; Skaug et al. 2013). Peak eBAC was a continuous var-
iable with evidence for significant skew at post-intervention
that remained evident with log-transformation, so for the
purposes of the main analyses, peak eBAC at baseline and
follow-up were transformed to a count variable by multiply-
ing all values to 1000 and rounding to integers (Neighbors et
al. 2011). As a result, the skewness of the peak eBAC vari-
ables could be appropriately modeled viaanegative binomial
distribution using the same procedures as for other depen-
dent variables. Multilevel mediation analyses with random
intercepts for game cohort were performed using the R pack-
ages mediation (Tingley et al. 2014) and Ime4 (Bates et al.
2014) using a Poisson model with log-link. Confidence in-
tervals were estimated with 100 bootstrap simulations.

Results

A total of 95% of participants confirmed they received and
read the intervention text message the morning of a home
university football game. There were no differences in alcohol
outcomes between those who did and did not provide confir-
mation at the tailgating follow-up and at the 1-month typical
drinking follow-up (p’s > 0.05). Table 1 shows baseline and
follow-up means and standard deviations for each outcome by
condition. There were no significant between-group baseline
differences on any demographic or alcohol variable.

At the tailgating follow-up, the odds of having an eBAC >
0.08 when tailgating were 120% greater for those in the

Table 1

control condition compared to TXT PFI (OR =2.20; 95%
CI=.1.068, 4.547). The odds of endorsing at least one
alcohol-related problem when tailgating were 312% greater
for those in the control condition compared to TXT PFI
(OR=4.12; 95% CI=1.544, 11.022). At the past 30 days
typical drinking follow-up, the odds of having at least one
alcohol-related problem were 450% greater for those in the
control condition compared to TXT PFI (OR =5.50; 95%
CI=1.167, 25.912).

Multilevel Models

See Table 2 for model results. Sex was not significant in any
models, and baseline value for each dependent variable was
significant in every model.

Intervention Efficacy on Tailgating Alcohol Outcomes There
was a statistically significant effect for condition for number
of drinks consumed, B=0.21, SE=0.07, p<0.01, with the
TXT PFI condition reporting less alcohol consumption when
tailgating (M =5.67, SD =4.18) than those in the TXT ED
condition (M =7.08, SD =4.27). There was a statistically sig-
nificant effect for condition for peak eBAC, B=0.04, SE=
0.01, p<0.001, with the TXT PFI condition reporting a sig-
nificantly lower peak eBAC when tailgating (M =0.092,
SD =0.078) than the TXT ED condition (M =0.126, SD =
0.080). There was no significant effect for condition on
alcohol-related problems (p > 0.05).

When assessing change in tailgating alcohol use from base-
line to tailgating follow-up, on average, individuals in TXT
PFI condition consumed 0.46 less drinks (SD = 2.76) and

Baseline and follow-up means and standard deviations for alcohol outcomes.

Baseline

Tailgating follow-up

Past 30 days follow-up

TXT PFI (n=70)  TXT ED (n=60)

TXT PFI (n=70)

TXTED (n=60) TXTPFI(n=69) TXT ED (n=060)

M SD M SD M SD M SD M SD M SD

Tailgating measures

Drinks 6.14 3.13 6.33 295 567 4.18 7.08 427 - - - -

Peak eBAC 0.128  0.077 0.127 0.072  0.092 0.078 0.126 0.080 - - - -

Problems 4.06 3.95 4.88 3.57 320 427 4.05 3.69 - - - -

Norms 6.84 2.81 6.80 246 4.5 2.03 7.04 2.76 - - - -
Past 30 days measures

Drinks per week  15.36 8.60 17.16 10.03 - - - - 13.32 10.14 16.15 10.72

Peak eBAC 0.164  0.074 0.158 0.081 — - - - 0.123 0.077 0.159 0.084

Problems 7.67 4.74 8.02 439 - - - - 491 4.89 6.63 4.80

Norms 18.37 9.66 18.18 773 — - - - 14.71 8.67 19.73 10.27

There were no significant differences between conditions at baseline for any variable

TXT PFI text message personalized drinking feedback, 7XT ED text message alcohol education control condition, Peak eBAC peak estimated blood
alcohol concentration, Problems alcohol-related problems, Norms perceived descriptive normative drinking
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Table2 Mixed models examining intervention impact

Dependent variable Independent variable B (SE) p

Tailgating alcohol outcomes

Number of drinks
Intercept 0.85 (0.15) <0.0001
Condition 0.21(0.07)  0.01
Sex —0.09 (008)  0.26
BL tailgating drinks 0.13 (0.01) <0.0001
Alcohol-related problems
Intercept 0.16 (0.21) 0.44
Condition 0.14(0.17) 042
Sex 0.25(0.19)  0.19
BL tailgating alcohol- 0.15(0.02) <0.0001
related problems
Peak eBAC
Intercept 3.32 (0.25) <0.0001
Condition 0.45(0.16)  0.001
Sex —0.01(0.18) 0.95
BL tailgating peak eBAC  0.01 (0.00) <0.0001
Past 30 days “typical” alcohol outcomes
Drinks per week
Intercept 1.66 (0.12) <0.0001
Condition 0.10 (0.08)  0.20
Sex —0.06 (0.09) 0.52
BL past 30 days drinks 0.05 (0.00) <0.0001
per week
Alcohol-related problems
Intercept 0.37(0.17)  0.03
Condition 0.32(0.12)  0.01
Sex 0.03 (0.13)  0.85
BL past 30 days alcohol-  0.13 (0.01) <0.0001
related problems
Peak eBAC
Intercept 3.75(0.20) <0.0001
Condition 0.31(0.13)  0.01
Sex 0.02 (0.14)  0.19
BL past 30 days peak 0.01 (0.00) <0.0001
eBAC
BL baseline

their peak eBAC was lowered 0.036 (SD = 0.055), while
those in TXT ED consumed 0.75 more drinks (SD = 2.98)
and their peak eBAC essentially did not change (AM=—
0.001, SD =0.055).

Intervention Efficacy on Past 30 Days “Typical” Alcohol
Outcomes No significant condition effect was observed for
drinks per week consumed, p > 0.05. There was a significant
condition effect for peak eBAC, B=0.04, SE=0.01, p<.001,
with the TXT PFI condition reporting a significantly lower
peak eBAC (M =0.123, SD =0.077) than the TXT ED con-
dition (M'=0.159, SD =0.084). There were significant
between-group differences for alcohol-related problems, B =
0.32, SE=0.12, p<0.01, with the TXT PFI condition
reporting fewer alcohol-related problems (M=4.91, SD =
4.89), than the TXT ED condition (M = 6.63, SD =4.80).

When assessing change in past 30 day alcohol use from
baseline to typical alcohol use follow-up, on average, those in
TXT PFI condition consumed 2.18 less drinks (SD = 6.33),
their peak eBAC was lowered 0.041 (SD = 063), and they had
2.82 less alcohol-related problems (SD =4.16), while those in
TXT ED consumed 1.01 less drinks (SD = 5.53), their peak
eBAC increased by 0.001 (SD =.062), and they had 1.38 less
alcohol-related problems (SD = 3.07).

Mediation Analyses Table 3 summarizes results for mediation
models. Results are presented by treatment condition and av-
eraged across condition.

Tailgating Alcohol Outcomes Mediation models examined if
perceived tailgating drinking norms mediated the relationship
between treatment condition and alcohol outcome at tailgating
follow-up. For the model with tailgating drinks, the average
indirect effect across conditions was statistically significant,
but no statistically significant direct effect of intervention con-
dition on tailgating drinks was observed. Similarly, for the
model with tailgating peak eBAC, the average indirect effect
was statistically significant, but the direct effect of interven-
tion condition on tailgating peak eBAC was nonsignificant.

Table 3 Coefficients and 95%
confidence intervals for
mediation by tailgating drinking

Tailgate drinks

Tailgate
peak eBAC

Past 30 days alcohol-
related problems

Past 30 days peak
eBAC

norms
Mediated 1.94 (0.91, 3.13)**
effects
Direct -0.75(-1.77,0.12)
effects
Total 1.19 (0.14, 2.58)*
effect

0.57 (0.18, 1.06)**  1.10 (0.50, 1.99)%* 26.27 (15.23, 37.89)**

0.31(-043,1.03)  0.57 (=0.19, 1.36) 9.53 (5.03, 14.54)**

0.88 (0.13, 1.62)**  1.66 (0.78, 2.53)** 35.80 (22.16, 49.27)**

For tailgate drinks, results point towards statistical suppression; however, results from the main models do not
indicate an iatrogenic effect for this outcome

%9 <0.05, *¥ < 0.01
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Past 30 Days Alcohol Outcomes Mediation models examined
if perceived tailgating drinking norms mediated the relation-
ship between condition and alcohol outcome at the 1-month
typical drinking follow-up. For the model with alcohol-related
problems, the average indirect effect was not significant, and
no statistically significant direct effect was observed. For the
model with peak eBAC, the average indirect effect was statis-
tically significant, and a statistically significant direct effect of
intervention condition on past 30 days peak eBAC was
observed.

Discussion

This study examined the efficacy of a text message event-
specific PFI in reducing alcohol use and related problems for
college students when tailgating before home football games.
The extent to which the event-specific PFI would generalize to
“typical” drinking in the past month after receiving the inter-
vention was also examined. After receiving the text message
intervention, participants in TXT PFI consumed less drinks
and had a lower peak eBAC when tailgating than those in
TXT ED control condition. The odds of having an elevated
eBAC and endorsing alcohol-related problems were signifi-
cantly greater for those in the control condition than those in
TXT PFI. At the 1-month follow-up examining typical alco-
hol use, those in TXT PFI continued to report a lower peak
eBAC and less alcohol-related problems than those in the
control condition. Perceived tailgating drinking norms medi-
ated the relationship between condition and alcohol outcome
at both the tailgating event and the 1-month follow-up. This is
the first study of knowledge to examine: (1) a text message
PFI for tailgating alcohol use and (2) the extent to which the
event-specific intervention generalizes to typical alcohol use
1 month later.

Implications for Event-Specific Interventions

The current study adds to the emerging literature on event-
specific interventions by providing initial support for a tailgat-
ing alcohol intervention targeting heavy drinkers. Students
who received the PFI consumed less alcohol and had a lower
peak eBAC during a subsequent tailgate than those in the
control condition, evidencing the durability of intervention
effects over time. A difference between this study and other
event-specific studies is that the personalized feedback uti-
lized for 21st birthday (Neighbors et al. 2012b) and Spring
Break (Lee et al. 2014) interventions are based on intended
alcohol use, as the event has not yet occurred. Normative
feedback is then generated using one’s hypothesized alcohol
use during the event, not actual alcohol use. Tailgating, unlike
a birthday or Spring Break, repeats several times throughout a
season. Therefore, the current study utilized a participant’s
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alcohol outcomes from a previous tailgating event to generate
the personalized feedback at the next game. This difference of
receiving actual alcohol use feedback, as opposed to hypoth-
esized use, might, in part, explain the strength of the current
intervention effects relative to other event-specific studies.

Particularly unique is the finding that intervention effects
generalized to typical alcohol use 1-month after receiving the
event-specific intervention. Although it has been hypothe-
sized that event-specific PFIs may generalize to reduce alco-
hol use during typical drinking occasions (Neighbors et al.
2012a), this is the first event-specific intervention that has
examined typical drinking outcomes subsequent to the event
in question. There are multiple explanations that may account
for why the event-specific intervention led to reduced typical
alcohol use. Receiving personalized feedback for a high-risk
drinking event may be more salient than typical alcohol use
feedback. Due to the salience of this event, students may be
more likely to reflect on the nature of the feedback even after
the high-risk drinking event occurred. When consuming alco-
hol in a typical fashion during the subsequent weeks after the
intervention, students may be more likely to remember nega-
tive alcohol outcomes from a highly specific, memorable
event. These findings have implications for other event-
specific interventions. Targeting the heaviest drinking events
may produce the greatest impact in terms of reducing overall
alcohol outcomes as reductions are found at both the event and
in the subsequent month.

Providing normative feedback on tailgating alcohol use in
the PFI condition was effective in changing perceived drink-
ing norms and alcohol consumption at both the tailgating and
typical drinking follow-up, as evidenced by mediation model
results. This suggests the intervention was effective in
correcting normative misperceptions of tailgating alcohol
use, which was subsequently associated with reduced alco-
hol consumption. These findings are consistent with previ-
ous studies identifying changes in perceptions of peer drink-
ing asamechanism of change (Walters etal. 2007). Feedback
on normative drinking perceptions may be important for spe-
cific events, as perceived drinking norms are elevated for
event-specific occasions, suggesting that heavy drinkers
are more likely to overestimate alcohol use among their peers
and therefore consume more alcohol themselves (Neighbors
etal. 2006a, b).

Implications for Technology-Based Interventions

Research examining what groups of people benefit from
technology-based approaches (i.e., moderators of technology
approaches) is mixed and is still an emerging area of study.
Technology-delivered brief interventions without an in-person
contact component may be sufficient for low-to-moderate risk
drinkers who are not actively pursuing treatment
(Cunningham et al. 2011). Provider contact, in addition to
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technology-delivered content, may be necessary for more
acute, severe drinking populations (Muench 2014). For col-
lege students who have not developed a severe alcohol use
disorder (AUD), the text message intervention utilized in the
present study may be sufficient to reduce event-specific alco-
hol use. It is possible for those with a more severe AUD; the
intervention would need to be supplemented with an in-person
session. Findings from Suffoletto et al. (2015), though, sug-
gest that young adults with hazardous alcohol use do respond
to a text message only intervention.

There were several limitations to the current study. First,
although the intervention was delivered in a novel way via text
message, retrospective computer-based self-report measures
were used for data collection. Self-report measures of alcohol
use are a reliable and valid approach (Del Boca and Darkes
2003), but additional data sources could enhance accuracy.
For example, future research could utilize transdermal ethanol
sensors (Leffingwell et al. 2013) that could be used to assess
real-time levels of alcohol consumption and subsequently a
text message intervention could be delivered when a partici-
pant reaches a predetermined BAC. Second, data were col-
lected from a large, NCAA Division 1, Midwest public uni-
versity with a predominantly non-Hispanic, White, female
sample, limiting generalizability. Sex, race, and ethnicity are
uniquely related to alcohol use, consequences, and drinking
trajectories (Mulia et al. 2017), and national datasets could
examine these characterizes among tailgaters. Men consume
more alcohol, on average, than females (Read et al. 2013), and
racial/ethnic minorities, on average, report lower rates of al-
cohol use and endorse norms against heavy drinking, yet re-
port increased alcohol-related problems, compared to Whites
(Zapolski et al. 2014), so baseline means for alcohol variables
would be expected to differ for these groups. Although there is
considerable variability in alcohol-related variables within
racial/ethnic groups and between sex (Caetano et al. 1998),
our models controlled for sex, and the eligibility of a binge
drinking episode in the past year may have reduced some race-
related variability in drinking (i.e., those from minority groups
that traditionally consume less alcohol may have been exclud-
ed). Perceived norms for reference groups at different levels
vary (e.g., “typical male student”; “typical Asian, male
student”); however, the highest perceived norms are reported
for the most distal reference group (i.e., typical student)
(Larimer et al. 2011). Future work could examine the influ-
ence of tailgating drinking norms for specific reference
groups, including minority students from racial/ethnic back-
grounds and sexual minority students.

This intervention could be integrated into a large campus
by incorporating it as part of a residence life requirement
for students to learn about their drinking patterns and de-
velop strategies for low-risk drinking. We also encourage
future work examining longitudinal effects of a tailgating
PFI throughout an entire season. The current study chose to

provide personalized feedback on components that have
been widely used: drinking profile, normative compari-
sons, risk associated with eBAC, and alcohol-related con-
sequences. Active ingredients could be examined by dis-
mantling approaches to determine what components are
necessary ingredients.

In sum, findings offer preliminary support for the efficacy
of an event-specific text message intervention in reducing al-
cohol use for heavy drinking college students when tailgating.
Results generalized at the 1-month follow-up, suggesting
event-specific interventions can impact typical drinking out-
comes. Providing normative feedback on peer alcohol use was
a mechanism of behavior change. Future research on event-
specific alcohol use is encouraged.
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