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Abstract

Background—The transition from high school to college is a critical period for developing

college drinking habits. Hazardous alcohol consumption increases during this period, as well as

participation in drinking games, pregaming, and tailgating. All of these risky drinking practices

are associated with higher levels of intoxication as well as an increased risk of alcohol-related

problems.

Objective—The current study aimed to evaluate pre-college predictors (personality, social

norms, and beliefs reflecting the internalization of the college drinking culture [ICDC]) of

estimated peak BAC (pBAC) reached during drinking games, pregaming, and tailgating, as well as

pBAC and alcohol-related problems during the first 30 days of college.

Methods—Participants (n =936) were incoming freshmen at a large university who completed a

baseline assessment prior to college matriculation and a follow-up assessment after they had been

on campus for 30 days.

Results—Using path analysis, ICDC was significantly associated with pBAC reached during the

three risky drinking practices. ICDC had an indirect effect on both pBAC and alcohol-related

problems via pBAC from drinking games, pregaming, and tailgating. Hopelessness and sensation

seeking were significantly related to alcohol use outcomes.
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Conclusion—Precollege perceptions of the college drinking culture are a stronger predictor of

subsequent alcohol use than social norms. Interventions that target these beliefs may reduce peak

intoxication and associated harms experienced during the first 30 days of college.
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Alcohol beliefs; alcohol use; college student; drinking games; social norms; tailgating;
personality; pregaming

Introduction

Heavy drinking among college students is a major US public health concern (1). The

transition from high school to college is viewed as a critical period where many emerging

adults escalate their drinking at a faster rate than their non-college attending peers (2).

Drinking in college can be conceptualized as an extension of behaviors that are established

in high school. Indeed, alcohol use prior to college has emerged as the best predictor of

drinking during the first year of college, which is often a period of increased alcohol use and

problems (3). Three drinking practices that are associated with rapid consumption and an

increased risk of experiencing negative alcohol-related problems in college students are

drinking games, pregaming (drinking alcohol before attending an event) (4–6) and tailgating

(drinking alcohol before attending and in the general vicinity of a football game) (7). As the

first few weeks of college are not only critical for college success, but also for the

development of drinking behaviors (8), it is vital to evaluate correlates of heavy drinking in

the context of drinking games, pregaming, and tailgating.

Predictors of heavy drinking in college

Heavy alcohol use among college students has been linked to a variety of personality traits

including impulsivity, sensation seeking, hopelessness (e.g. depressed mood), and anxiety

sensitivity (the fear of arousal-related bodily sensations such as rapid breathing, perspiration,

and elevated heart rate) (9). These constructs may have different implications for drinking

games, pregaming, and tailgaiting. For example, sensation seeking appears to be a more

conscious, strategic process of seeking out pleasure and excitement from drinking despite

possible risks and problems. Thus, with their external sense of excitement and stimuli (e.g.

noises, competition, groups of people, or impending attendance at an emotionally-charged

sporting event), drinking games and tailgating may appeal more to individuals high in

sensation seeking. Both pregaming and tailgating may appeal to individuals high in

impulsivity, as this trait suggests a loss of control in the presence of drinking cues. In

contrast, those who have high anxiety sensitivity may avoid drinking games and tailgating,

and prefer more intimate and subdued pregaming settings due to a heighted awareness and

fear of internal body arousal. While some research indicates that personality traits similar to

impulsivity are related to the initiation of pregaming in college (10), these personality traits

have not been evaluated in the context of drinking games, pregaming, and tailgating.

Social norms have consistently predicted drinking before college, even after controlling for

gender and personality variables (11). Two particularly influential types of norms are

descriptive norms (defined as the perceived normal quantity and frequency of drinking
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among one’s peers) and injunctive norms (defined as the perceived morals and degree of

acceptance related to drinking within one’s peer group) (12). Many college students tend to

overestimate both descriptive and injunctive norms, which in turn may lead students to

increase their drinking habits to match elevated drinking norms (12). Descriptive norms

have also been shown to play a role in pregaming (13,14), and some research suggests that

injunctive norms for pregaming might significantly impact pregaming participation in male

students, but not female students (15). That said, little else is known about the impact of

injunctive norms on participation in other risky drinking behaviors such as drinking games

and tailgating.

Another type of belief about drinking that has recently emerged in the literature is the

internalization of the college drinking culture (ICDC) (11,16–18). ICDC represents the

degree to which individuals identify with the college drinking culture, and this construct has

been shown to be strongly related to alcohol use in both incoming and matriculated college

students. ICDC is conceptually and empirically distinct from social norms (19). Whereas

social norms measure an individual’s perception of others’ involvement in drinking, ICDC

measures the degree to which an individual relates to the college drinking culture as a

whole. To our knowledge, no one has yet examined the relationships between ICDC

assessed prior to college and pregaming, drinking games, or tailgating when at college.

Purpose

The purpose of this study is to evaluate the relationships between pre-college variables

(personality, descriptive norms, injunctive norms, and ICDC) with peak estimated blood

alcohol concentrations (pBACs) for drinking games, pregaming, and tailgating, as well as

overall pBAC and alcohol-related problems during the first 30 days of college. As

demonstrated in Figure 1, we hypothesized that precollege ICDC and social norms would

have a positive and direct effect on pBACs reached during drinking games, pregaming, and

tailgating (Hypothesis 1); impulsivity and sensation seeking would have a positive and

direct effect on pregaming and tailgating pBACs, while anxiety sensitivity would have a

positive and direct effect on pregaming pBAC (Hypothesis 2); and precollege ICDC would

have an indirect effect on pBAC and the total number of problems experienced during the

past 30 days through drinking games, pregaming, and tailgating (Hypothesis 3). Findings

from this study during this critical period are expected to help identify variables that are

associated with risky drinking and guide future intervention efforts.

Methods

Participants and procedures

The present study was a secondary data analysis of a randomized controlled trial of an

Internet-delivered alcohol intervention for incoming college students as described elsewhere

(11). All incoming first-year undergraduate college students who were entering a university

in the Mid-Atlantic were eligible to participate if they were over 18 years old and had a

mailing address in the United States. Eligible students (n =1200) were randomly selected

and invited to participate in the parent study 21 days prior to the start of the fall semester at

host site. The majority (n =936; 78%) consented to participate and completed the baseline
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assessment up until one day prior to the start of the fall semester. On average, participants

completed the baseline survey 13.82 (SD =6.09) days prior to the start of the fall semester.

Following the baseline appointment, participants were randomly assigned to either the

Internet-delivered alcohol education (n =454) or assessment-only condition (n =482).

Participants in the intervention condition viewed a 1-hour, peer-delivered video about the

effects of alcohol on the body, alcohol-related policies and laws, and received personalized

feedback (20) over the Internet. However, the intervention did not target drinking games,

pregaming, or tailgating. The intervention had a small effect on drinks consumed on a

typical drinking day at follow-up versus the control group after controlling for baseline

values (Cohen’s d =0.18; p =0.02). However, groups did not differ according to drinks per

week, pBAC, and the number of alcohol-related problems.

Participants were 50% female (n =465) with an average age of 18.06 (SD =0.29). Race/

ethnicity was 79.4% White, 4.1% Hispanic, 4.9% Asian, 4.2% Black or African American,

and 7.5% were classified as other. The majority of participants (n =817; 87%) completed a

follow-up survey after they had been on campus for 30 days. Participants were entered in a

draw to receive one of 10 $50 gift cards.

Measures

Personality variables—Four distinct personality traits (hopelessness, impulsivity,

anxiety sensitivity, and sensation seeking) were assessed using the Substance Use Risk

Profile Scale (SURPS) (9). The SURPS has been validated using both high school and

college student samples, has good internal consistency, convergent and discriminant

validity, and 2-month test-retest reliability (9).

Social norms—Descriptive norms were assessed by asking participants to estimate the

amount of alcohol consumed by a typical college student of the same gender at the host site

for each day of a typical drinking week during the past 30 days (21). Descriptive norms were

calculated by summing each of the daily responses. Injunctive norms were assessed by a

single item regarding what they believe best represents “the most common attitude” among

college students at the host site about alcohol use using a 5-point response scale (1

=“drinking is never a good thing to do” to 5 =“getting drunk frequently is okay if that’s what

the individual wants to do”) (22). Previous research has shown that injunctive norms in

college student samples are comparable when using a single-item measure or multi-item

measures (23,24).

Internalization of the college drinking culture (ICDC)—The 15-item College Life

Alcohol Salience Scale (CLASS) assessed ICDC (e.g. “College is a time for

experimentation with alcohol”) using a 5-point response scale (1 =“strongly disagree, 5

=strongly agree”) (25).

Heavy drinking and problems—Participants reported the “largest number of standard

drinks” that they “consumed on a single day in the last 30 days” and the amount of time that

they spent consuming the largest number of drinks in the past 30 days. Along with gender

and weight, these numbers were then used to estimate peak blood alcohol concentration
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(pBAC) (26,27). Alcohol-related problems during the past 30 days were assessed with the

Brief Young Adult Alcohol Consequences Questionnaire (28). These measures were

assessed at baseline and 30 days after the start of college.

Risky drinking practices—Drinking games were defined as activities that are played to

increase alcohol use (e.g. beer pong, flip cup, power hour, etc.). Although similar, tailgating

and pregaming occur in different environments: tailgating was defined as drinking before a

football game (not other sports or concerts) and pregaming was defined as drinking “before

you go out for the night (e.g. in your home/room or a friend’s home/room)” (4). Participants

were specifically required to differentiate tailgating from pregaming. Participants were

asked to report the highest number of standard drinks they consumed and the amount of time

(in hours and minutes) spent drinking for each of these three drinking practices in the past

30 days using an open-ended numerical response. Items from this measure were used to

estimate pBAC for these episodes consistent with the previous description. This measure

was only administered at follow-up.

Data analysis plan

Path analysis was conducted to examine predictors of pBAC and problems using Mplus

(29). Age, gender (0 =men, 1 =women), and intervention condition (0 =control, 1

=intervention) were modeled as predictors of all other variables to control for any

demographic differences or any possible effects of the intervention. Hopelessness was

included in the model as a covariate to account for the known relationship between

depressed mood and drinking to cope (9). We examined the total, direct, and indirect (i.e.

mediated) effects of each predictor variable on outcomes using the bias-corrected bootstrap

based on 1000 bootstrapped samples (30). Parameters were estimated using maximum

likelihood estimation, and missing data were handled using full information maximum

likelihood.

Results

Descriptive statistics and bivariate correlations

The descriptive statistics and correlations among all study variables are shown in Table 1.

As expected, participants reported a significant increase in pBAC, t(817) =−7.30, p<0.001, d

=0.258, from precollege to college, but there was not a significant change in problems,

t(818) =0.05, p =0.961. There were no significant differences in demographics, age, drinks

per week, pBAC, or alcohol-related problems between intervention and assessment only

groups. However, male participants were less likely to complete the 1-month follow-up than

female participants (χ2 [1] =7.80, p =0.005; φ =−0.091). Those who completed the 1-month

follow-up were not significantly different from those who did not according to the remaining

demographic, personality, and alcohol use variables.

Sensation seeking and impulsivity were moderately correlated (r =0.31), but the remaining

correlations among the personality traits were rather modest (rs<|0.20|). The alcohol beliefs

variables were all modestly positively related to each other (0.10<rs<0.29). The modest

correlations among personality and alcohol beliefs variables suggest that they could have
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unique associations with alcohol outcomes, and that multicollinearity would not pose a

significant problem. All alcohol involvement variables were significantly positively related

to each other in the moderate to large range (0.28<rs<0.76). In light of the results presented

below, it is noteworthy that descriptive norms was positively related to all alcohol outcomes

at a bivariate level, though in every case, these correlations were weaker than the bivariate

correlations between ICDC and alcohol outcomes.

Path analysis

The significant direct effects of our primary study variables on outcomes are shown in

Figure 2, and all direct effects of precollege variables on outcomes are presented in Table 2.

Precollege pBAC and problems were significantly positively associated with each of the

three risky drinking practices. ICDC was significantly associated with all three risky

drinking practices after controlling for other variables, consistent with Hypothesis 1.

Hopelessness and sensation seeking were negatively associated with tailgating pBAC,

whereas sensation seeking was positively associated with drinking games pBAC, which was

inconsistent with Hypothesis 2. No other personality or social norms variable had a

significant association with the risky drinking practices when controlling for all other

variables in the model. While controlling for other variables, sensation seeking, ICDC,

pregaming pBAC, and drinking games pBAC had positive direct effects on pBAC in

college, whereas tailgating did not. Conversely, tailgating pBAC had a significant positive

direct effect on problems (as did hopelessness), whereas pBAC from pregaming and

drinking games did not.

Consistent with Hypothesis 3, the indirect effects of ICDC on pBAC and alcohol-related

problems via risky drinking practices were significant (see Table 3). Specifically, pBACs

from pregaming and drinking games significantly mediated the association between ICDC

and pBAC. Either through pBAC (pregaming and drinking games pBACs) or directly

(pBACs from pregaming and tailgating), pBAC from these drinking practices also mediated

the association between ICDC and problems.

Discussion

This study investigated predictors of future alcohol use and alcohol-related problems during

the first 30 days of college in a prospective study of incoming first-year college students.

Findings from this study during this critical period are expected to help identify variables

that are associated with risky drinking and guide future prevention and intervention efforts.

Hypothesis 1 was partially supported as precollege ICDC was the only alcohol belief

variable that was related to pBAC in all three risky drinking practices. pBACs reached

during pregaming and drinking games were associated with higher pBACs (which in turn

were related to alcohol-related problems), whereas pBACs from tailgating were associated

with alcohol-related problems. In contrast to previous research (14), findings indicate that

both drinking games and pregaming are differentially associated with an increased risk of

alcohol-related problems, perhaps due to controlling for additional variables and the

assessment of these behaviors during the first month of college using a sample of first-year

students. Consistent with Hypothesis 2, the effect of ICDC on overall pBAC at follow-up
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was mediated by higher pBACs from pregaming and drinking games. In addition, the effects

of pregaming and drinking games pBACs on problems were mediated by overall pBAC,

assessed during college. Collectively, these findings indicate that each of these drinking

practices are distinct behaviors, and more effective prevention programs aimed at reducing

heavy drinking during high school are needed as drinking games and pregaming are

prevalent in high school and drinking in high school is strongly associated with drinking in

college (31,32). Notably, ICDC appears to be a powerful motivator for drinking, which is

consistent with Cox and Klinger’s motivational model of alcohol use as students who

identify with the drinking culture appear to behave in a manner consistent with these beliefs

across diverse high-risk drinking situations (33).

There were also some unexpected findings. First, of all personality measures, only

hopelessness was significantly related to alcohol-related problems directly. This finding is

consistent with previous findings indicating that depressed mood is significantly related to

alcohol-related problems via drinking to cope and negative urgency (difficulties with self-

regulation and decision making when distressed) (34). Second, sensation seeking was

negatively associated with tailgating pBAC. Potentially, underage students view tailgating

as socially acceptable, so there might be less excitement in drinking in public while

underage than there would be if tailgating by underage individuals was less acceptable. No

other personality measures were significantly associated with any of the three drinking

practices when controlling for other variables. Third, social norms were not associated with:

(a) pBACs reached during each of the three risky drinking practices, (b) pBAC during

college, and (c) alcohol-related problems during college when controlling for other

variables. Previous research has indicated that descriptive norms might play a role in

pregaming participation and drinking in college (13,35). Based on these and other findings,

ICDC assessed before college appears to be a stronger predictor of alcohol use and problems

during college than social norms (11,16).

The purpose of the current study was not to evaluate an alcohol education program.

However, consistent with previous research (36), these results indicate that alcohol

education is not related to decreased pBAC and problems. However, this program also

included personalized feedback, which has been found to be an efficacious intervention to

reduce heavy drinking (37). It is possible that the 1-hour intervention diluted the effects of

personalized feedback or that treatment diffusion occurred as all students at the host site,

minus the control group, received the intervention.

Limitations and clinical implications

These findings should be considered in the context of several limitations, including the

generalizability of these results to other colleges, the accuracy of self-report, the modest

internal consistency of the personality measure, and the fact that this was not an event-level

study. That said, these findings have meaningful clinical implications for future alcohol

prevention strategies and interventions. ICDC is a relatively new construct that is not

directly targeted in alcohol interventions. New interventions that target ICDC prior to and

during college might be helpful, including interventions that increase the perceived

importance of academic achievement and substance free activities (11,16,19,25). Based on
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these findings, reducing these beliefs may help reduce pBACs reached during high-risk

drinking events, overall pBAC, and alcohol problems.

Conclusion

In summary, these three drinking practices have unique effects on pBAC and problems,

suggesting that these behaviors are distinct styles of risky drinking. In addition, these results

indicated that sensation seeking, hopelessness, and ICDC assessed prior to college are

associated with alcohol use and/or problems during college. Interventions that target ICDC

may reduce specific (e.g. drinking games pBAC) and general hazardous drinking episodes

during the critically important first 30 days of college.
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Figure 1.
The research hypotheses. ICDC, internalization of the college drinking culture measured by

the College Life Alcohol Salience Scale (CLASS); H, hypothesis. Solid lines indicate

hypothesized direct effects. Dotted lines represent hypothesized indirect effects.
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Figure 2.
Observed relationships between precollege variables and alcohol-related outcomes in the

first 30 days of college. ICDC, internalization of the college drinking culture measured by

the College Life Alcohol Salience Scale (CLASS); BAC, estimated blood alcohol

concentration. Gender and condition were modeled as predictors of all variables, but are not

shown for reasons of clarity. Descriptive norms, injunctive norms, impulsivity, and anxiety

sensitivity are not shown in the figure as they did not have any significant direct effects on

any of the other variables in the model, but their effects on outcomes were estimated and

controlled for in all analyses. All estimated BACs are multiplied by 100 to increase

interpretability.

Moser et al. Page 12

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2014 September 17.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Moser et al. Page 13

T
ab

le
 1

C
or

re
la

tio
ns

, m
ea

ns
, s

ta
nd

ar
d 

de
vi

at
io

ns
, a

nd
 C

ro
nb

ac
h’

s 
al

ph
as

 f
or

 s
tu

dy
 v

ar
ia

bl
es

.

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
M

SD

1.
 H

op
el

es
sn

es
s

0.
86

9.
52

3.
02

2.
 S

en
sa

tio
n 

se
ek

in
g

−
0.

13
0.

65
13

.4
6

4.
55

3.
 A

nx
ie

ty
 s

en
si

tiv
ity

−
0.

07
−

0.
19

0.
68

11
.2

6
3.

95

4.
 I

m
pu

ls
iv

ity
0.

18
0.

31
−

0.
02

0.
69

5.
60

5.
56

5.
 I

C
D

C
0.

06
0.

19
−

0.
11

0.
21

0.
92

37
.5

8
10

.9
2

6.
 I

nj
un

ct
iv

e 
no

rm
s

0.
10

−
0.

04
−

0.
00

−
0.

01
0.

10
–

2.
23

0.
79

7.
 D

es
cr

ip
tiv

e 
no

rm
s

−
0.

04
0.

13
−

0.
11

−
0.

11
0.

29
0.

19
–

16
.0

5
12

.0
6

8.
 D

ri
nk

in
g 

ga
m

es
 p

B
A

C
0.

00
0.

09
−

0.
01

0.
09

0.
24

−
0.

05
0.

14
–

0.
07

0.
05

9.
 P

re
ga

m
in

g 
pB

A
C

−
0.

01
0.

09
−

0.
02

0.
13

0.
42

0.
10

0.
27

0.
46

–
0.

04
0.

06

10
. T

ai
lg

at
in

g 
pB

A
C

−
0.

06
0.

03
−

0.
03

0.
12

0.
33

0.
04

0.
21

0.
34

0.
54

–
0.

02
0.

43

11
. P

ea
k 

B
A

C
 (

T
1)

−
0.

02
0.

17
−

0.
09

0.
15

0.
41

0.
09

0.
40

0.
31

0.
58

0.
39

–
0.

07
0.

09

12
. A

lc
oh

ol
 p

ro
bl

em
s 

(T
1)

0.
06

0.
16

−
0.

03
0.

28
0.

35
0.

10
0.

32
0.

28
0.

49
0.

40
0.

64
0.

85
1.

86
3.

11

13
. P

ea
k 

B
A

C
 (

T
2)

0.
01

0.
19

−
0.

09
0.

17
0.

48
0.

09
0.

35
0.

46
0.

76
0.

47
0.

66
0.

55
–

0.
09

0.
10

14
. A

lc
oh

ol
 p

ro
bl

em
s 

(T
2)

0.
10

0.
11

−
0.

01
0.

19
0.

36
0.

07
0.

22
0.

37
0.

55
0.

43
0.

41
0.

56
0.

61
–

1.
80

3.
79

15
. G

en
de

r
−

0.
04

−
0.

21
0.

27
−

0.
04

−
0.

11
−

0.
01

−
0.

23
0.

01
0.

10
0.

08
−

0.
02

0.
03

−
0.

03
0.

00
–

0.
50

0.
50

Si
gn

if
ic

an
t c

or
re

la
tio

ns
 (

p<
0.

05
) 

ar
e 

in
 b

ol
d 

ty
pe

fa
ce

 f
or

 e
m

ph
as

is
. U

nd
er

lin
ed

 v
al

ue
s 

on
 th

e 
di

ag
on

al
 r

ep
re

se
nt

 C
ro

nb
ac

h’
s 

al
ph

as
. I

C
D

C
 =

In
te

rn
al

iz
at

io
n 

of
 th

e 
co

lle
ge

 d
ri

nk
in

g 
cu

ltu
re

 m
ea

su
re

d 
by

 th
e

C
ol

le
ge

 L
if

e 
A

lc
oh

ol
 S

al
ie

nc
e 

Sc
al

e 
(C

L
A

SS
).

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2014 September 17.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Moser et al. Page 14

T
ab

le
 2

Su
m

m
ar

y 
of

 d
ir

ec
t e

ff
ec

ts
 o

f 
pr

ec
ol

le
ge

 v
ar

ia
bl

es
 o

n 
al

co
ho

l-
re

la
te

d 
ou

tc
om

es
.

O
ut

co
m

e 
va

ri
ab

le
s:

P
re

ga
m

in
g 

pe
ak

 B
A

C
T

ai
lg

at
in

g 
pe

ak
 B

A
C

D
ri

nk
in

g 
ga

m
es

 p
ea

k 
B

A
C

β
b

95
%

 C
I

β
b

95
%

 C
I

β
b

95
%

 C
I

A
lc

oh
ol

 p
ro

bl
em

s
0.

19
0.

39
0.

18
3,

 0
.6

37
0.

24
0.

34
0.

14
0,

 0
.5

72
0.

14
0.

24
0.

05
4,

 0
.4

29

O
ve

ra
ll 

pe
ak

 B
A

C
00

.3
8

0.
27

0.
19

9,
 0

.3
50

0.
16

0.
08

0.
00

6,
 0

.1
37

0.
22

0.
13

0.
05

6,
 0

.2
01

In
ju

nc
tiv

e 
no

rm
s

0.
03

0.
24

−
0.

18
9,

 0
.7

40
−

0.
00

−
0.

03
−

0.
33

3,
 0

.3
07

−
0.

07
−

0.
43

−
1.

05
1,

 0
.1

86

D
es

cr
ip

tiv
e 

no
rm

s
0.

03
0.

02
−

0.
01

5,
 0

.0
57

0.
04

0.
02

−
0.

01
3,

 0
.0

41
−

0.
02

−
0.

01
−

0.
05

3,
 0

.0
42

IC
D

C
0.

21
0.

12
0.

08
3,

 0
.1

47
0.

19
0.

07
0.

04
7,

 0
.1

02
0.

22
0.

10
0.

04
2,

 0
.1

53

Se
ns

at
io

n 
se

ek
in

g
0.

01
0.

02
−

0.
05

8,
 0

.1
02

−
0.

07
−

0.
06

−
0.

14
0,

 −
0.

00
6

0.
09

0.
10

0.
00

1,
 0

.2
19

A
nx

ie
ty

 s
en

si
tiv

ity
0.

02
0.

03
−

0.
04

8,
 0

.1
19

−
0.

02
−

0.
02

−
0.

11
7,

 0
.0

57
0.

03
0.

04
−

0.
08

1,
 0

.1
81

Im
pu

ls
iv

ity
−

0.
02

−
0.

04
−

0.
18

5,
 0

.0
89

0.
03

−
0.

03
−

0.
06

1,
 0

.1
39

−
0.

04
−

0.
07

−
0.

24
0,

 0
.1

04

H
op

el
es

sn
es

s
−

0.
00

−
0.

01
−

0.
13

8,
 0

.1
04

−
0.

08
−

0.
12

−
0.

20
4,

 −
0.

03
4

0.
01

0.
02

−
0.

14
4,

 0
.1

97

G
en

de
r

0.
13

1.
71

0.
96

4,
 2

.4
64

0.
10

0.
83

0.
21

4,
 1

.3
83

0.
04

0.
46

−
0.

65
2,

 1
.4

14

C
on

di
tio

n
−

0.
05

−
0.

66
−

1.
39

4,
 −

0.
00

2
−

0.
01

−
0.

07
−

0.
66

1,
 0

.4
63

−
0.

04
−

0.
46

−
1.

43
0,

 0
.4

37

O
ut

co
m

e 
va

ri
ab

le
s:

O
ve

ra
ll 

pe
ak

 B
A

C
 (

T
im

e 
2)

A
lc

oh
ol

 p
ro

bl
em

s 
(T

im
e 

2)

β
b

95
%

 C
I

β
B

95
%

 C
I

A
lc

oh
ol

 p
ro

bl
em

s
0.

07
0.

22
−

0.
01

0,
 0

.4
51

0.
36

0.
37

0.
25

9,
 0

.4
87

O
ve

ra
ll 

pe
ak

 B
A

C
0.

24
0.

27
0.

17
6,

 0
.3

58
−

0.
18

−
0.

06
−

0.
08

8,
 −

0.
03

6

In
ju

nc
tiv

e 
no

rm
s

0.
01

0.
08

−
0.

46
9,

 0
.6

14
0.

01
0.

03
−

0.
24

0,
 0

.2
68

D
es

cr
ip

tiv
e 

no
rm

s
0.

03
0.

02
−

0.
02

4,
 0

.0
72

−
0.

03
−

0.
01

−
0.

02
4,

 0
.0

10

IC
D

C
0.

09
0.

08
0.

03
3,

 0
.1

24
0.

03
0.

01
−

0.
01

2,
 0

.0
30

Se
ns

at
io

n 
se

ek
in

g
0.

05
0.

12
0.

01
7,

 0
.2

10
−

0.
00

−
0.

00
−

0.
04

5,
 0

.0
39

A
nx

ie
ty

 s
en

si
tiv

ity
−

0.
02

−
0.

04
−

0.
13

7,
 0

.0
62

0.
04

0.
03

−
0.

03
0,

 0
.0

87

Im
pu

ls
iv

ity
0.

00
0.

00
−

0.
13

7,
 0

.1
76

0.
01

0.
01

−
0.

06
5,

 0
.0

78

H
op

el
es

sn
es

s
0.

02
0.

08
−

0.
07

0,
 0

.2
31

0.
08

0.
09

0.
02

2,
 0

.1
86

G
en

de
r

−
0.

05
−

0.
95

−
1.

83
1,

 −
0.

10
9

−
0.

03
−

0.
22

−
0.

65
4,

 0
.1

41

C
on

di
tio

n
−

0.
01

−
0.

09
−

0.
95

9,
 0

.7
34

−
0.

01
−

0.
05

−
0.

37
1,

 0
.2

64

Pr
eg

am
in

g
0.

48
0.

77
0.

65
6,

 0
.8

71
0.

11
0.

06
−

0.
00

3,
 0

.1
13

T
ai

lg
at

in
g

0.
03

0.
06

−
0.

08
3,

 0
.2

06
0.

12
0.

09
0.

01
6,

 0
.1

62

D
ri

nk
in

g 
ga

m
es

0.
11

0.
22

0.
09

0,
 0

.3
38

0.
07

0.
04

−
0.

01
3,

 0
.0

95

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2014 September 17.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Moser et al. Page 15

O
ut

co
m

e 
va

ri
ab

le
s:

P
re

ga
m

in
g 

pe
ak

 B
A

C
T

ai
lg

at
in

g 
pe

ak
 B

A
C

D
ri

nk
in

g 
ga

m
es

 p
ea

k 
B

A
C

β
b

95
%

 C
I

β
b

95
%

 C
I

β
b

95
%

 C
I

O
ve

ra
ll 

pe
ak

 B
A

C
 (

T
im

e 
2)

–
–

–
0.

36
0.

11
0.

07
7,

 0
.1

49

IC
D

C
 =

 I
nt

er
na

liz
at

io
n 

of
 th

e 
co

lle
ge

 d
ri

nk
in

g 
cu

ltu
re

 m
ea

su
re

d 
by

 th
e 

C
ol

le
ge

 L
if

e 
A

lc
oh

ol
 S

al
ie

nc
e 

Sc
al

e 
(C

L
A

SS
).

 A
ll 

pr
ed

ic
to

r 
va

ri
ab

le
s 

in
 th

e 
le

ft
 c

ol
um

n 
ar

e 
fr

om
 th

e 
ba

se
lin

e 
as

se
ss

m
en

t u
nl

es
s

ot
he

rw
is

e 
no

te
d.

 C
on

fi
de

nc
e 

in
te

rv
al

s 
ar

e 
ba

se
d 

on
 th

e 
bi

as
-c

or
re

ct
ed

 b
oo

ts
tr

ap
 w

ith
 1

00
0 

sa
m

pl
es

. A
ll 

es
tim

at
ed

 p
B

A
C

s 
m

ul
tip

lie
d 

by
 1

00
 to

 in
cr

ea
se

 in
te

rp
re

ta
bi

lit
y.

 S
ta

tis
tic

al
 s

ig
ni

fi
ca

nc
e 

w
as

de
te

rm
in

ed
 b

y 
a 

co
nf

id
en

ce
 in

te
rv

al
 th

at
 d

oe
s 

no
t c

on
ta

in
 z

er
o.

 S
ig

ni
fi

ca
nt

 e
ff

ec
ts

 a
re

 in
 b

ol
d 

ty
pe

 f
ac

e 
fo

r 
em

ph
as

is
.

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2014 September 17.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Moser et al. Page 16

Table 3

Selected total, indirect, and direct effects.

β b 95% CI

ICDC → Overall peak BAC

 Total 0.22 0.19 0.144, 0.247

 Total indirect 0.13 0.11 0.083, 0.150

 Pregaming peak BAC 0.10 0.09 0.065, 0.118

 Tailgating peak BAC 0.01 0.00 −0.006, 0.016

 Drinking games peak BAC 0.02 0.02 0.006, 0.042

 Direct 0.09 0.08 0.033, 0.124

ICDC → Alcohol problems

 Total 0.17 0.05 0.023, 0.067

 Total indirect 0.14 0.04 0.027, 0.051

 Pregaming peak BAC 0.02 0.01 0.000, 0.014

 Tailgating peak BAC 0.02 0.01 0.002, 0.013

 Drinking games peak BAC 0.01 0.00 −0.001, 0.011

 Overall peak BAC 0.03 0.01 0.004, 0.015

 Pregaming → Peak BAC 0.04 0.01 0.006, 0.015

 Tailgating → Peak BAC 0.00 0.00 −0.001, 0.002

 Drinking games → Peak BAC 0.01 0.00 0.001, 0.005

 Direct 0.03 0.01 −0.012, 0.030

Drinking games peak BAC → Alcohol problems

 Total 0.11 0.07 0.007, 0.118

 Total indirect (via Overall peak BAC) 0.04 0.02 0.010, 0.044

 Direct 0.07 0.04 −0.013, 0.095

Pregaming peak BAC → Alcohol problems

 Total 0.28 0.14 0.088, 0.194

 Total indirect (via Overall peak BAC) 0.17 0.09 0.060, 0.117

 Direct 0.11 0.06 −0.003, 0.113

Tailgating peak BAC → Alcohol problems

 Total 0.13 0.09 0.021, 0.173

 Total indirect (via Overall peak BAC) 0.01 0.01 −0.009, 0.025

 Direct 0.12 0.09 0.016, 0.162

ICDC =Internalization of the college drinking culture measured by the College Life Alcohol Salience Scale (CLASS). Only ICDC was assessed at
baseline (precollege). Confidence intervals are based on the bias-corrected bootstrap with 1000 samples. Statistical significance was determined by
a confidence interval that does not contain zero. Significant effects are in bold type face for emphasis.
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