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Drinking games (DGs) participation is prevalent among college-attending emerg-
ing adults. Research also suggests that student-athletes play DGs more frequently
than non student-athletes, but what motivates student-athletes to participate in
DGs is not well understood. Using data from a larger longitudinal study with
Division III female athletes, we examined the test-retest reliability and minimal
detectable change of the revised 7-factor Motives for Playing Drinking Games
(MPDG) measure, and explored how its subscales were related to DGs behavior
across two annual timepoints (n = 49). Results indicated that the MPDG shows
adequate test-retest reliability over a one year period among student-athletes.
Controlling for age and general alcohol consumption, conformity motives were
positively associated with DG consumption at timepoint 1, whereas the DG
motives of enhancement/thrills and boredom were positively related to DG
consumption at timepoint 2. Implications for future research directions on motives
for playing DGs and DGs behavior among student-athletes are discussed.
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Drinking games participation is common among both adolescents and emerg-
ing adults, and has been linked to heavy alcohol use and negative alcohol-related
consequences (for reviews, see Zamboanga et al., 2014; Zamboanga, Tomaso,
et al., 2016). Research further suggests that particular motives for playing drinking
games are associated with problematic drinking game behaviors (e.g., Hone,
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Carter, & McCullough, 2013; Johnson & Sheets, 2004; Johnson & Stahl, 2004).
In general, emerging adults who play drinking games for the competition, to
get buzzed/drunk, and/or to have fun/experience thrills play more often and/or
consume more drinks while playing than those who do not endorse these motives
to play (Hone et al., 2013; Johnson & Sheets, 2004; Zamboanga, Zhang, Olthuis, &
Kim, 2018; Zamboanga et al., 2019). Theoretically- and empirically-based
assessment of motives for playing drinking games, particularly among
high-risk populations, is key to building effective and efficacious intervention
programming.

According to motivational models of alcohol use, people drink in order to attain
certain outcomes (Cooper, 1994; Kunstche, Knibbe, Gmel,& Engels, 2005). Cooper
(1994) developed the DrinkingMotives Questionnaire (DMQ) which measures four
distinct motives for alcohol use: social (e.g., to become more social), enhancement
(e.g., to get high/buzzed), conformity (e.g., to fit in), and coping (e.g., to forget about
one’s worries/problems). Research has linked particular motives for drinking with
certain drinking patterns and consequences (for review, see Cooper, Kuntsche,
Levitt, Barber, & Wolf, 2016). Given that drinking motives “are reflective of both
personal and environmental influences on alcohol use” (LaBrie, Hummer, Pedersen,
Lac, & Chithambo, 2012, p. 963), researchers have begun to move beyond simply
considering motives for general alcohol use toward investigating motives specific to
certain drinking events (e.g., playing drinking games: Zamboanga et al., 2019;
prepartying/pregaming: Bachrach, Merrill, Bytschkow, & Read, 2012; LaBrie et al.,
2012; spring break: Patrick, Lewis, Lee, & Maggs, 2013).

The Motives for Playing Drinking Games (MPDG) measure, developed
by Johnson and Sheets (2004) with a sample of college students, identified eight
factors/motives for engagement in drinking games: social lubrication (e.g., to
make it easier to talk to someone), fun/celebration (e.g., to get drunk), competition/
thrills (e.g., because I want to win, to just go wild), coping (e.g., to forget
about problems), conformity (e.g., to fit in), boredom (e.g., to kill time), novelty
(e.g., when there is nothing else to do), and sexual manipulation (e.g., in order to
have sex with someone). Using confirmatory factor analysis and exploratory
structural equation modeling with a sample of current and non-current college
student emerging adults, Zamboanga and colleagues (2019) examined the factor
structure of the MPDG. In their study, a coping factor did not emerge, and some of
the items on the original competition/thrills factor formed a separate factor.
Altogether, they extracted 7-factors/motives for playing drinking games: confor-
mity, enhancement/thrills, competition, social lubrication, boredom, novelty, and
sexual pursuit (formerly labeled as sexual manipulation). These 7-factors/motives
were recently replicated with a sample of Australian university students (George,
Zamboanga, Martin, & Olthuis, 2018). Despite recent advancements in the
modification of the MPDG, psychometric assessments have been conducted solely
within cross-sectional designs, thus key properties, such as test-retest reliability,
have yet to be addressed. A preliminary test of the prospective stability of the
recently established 7-factors/motives was thus the first aim of the current study.

Elevated alcohol consumption is prevalent during emerging adulthood
(Andrews & Westling, 2016). In addition, emerging adults who attend college
drink more than their non-college attending peers (Carter, Brandon, & Goldman,
2010) and are at risk for experiencing negative drinking consequences (Merrill &
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Carey, 2016). College student-athletes in particular drink more and experience
more negative alcohol-related consequences than non student-athletes (Diehl et al.,
2012; Kwan, Bobko, Faulkner, Donnelly, &Cairney, 2014; Lisha&Sussman, 2010;
Zhou & Heim, 2014). Given that women typically metabolize alcohol more slowly
relative to men (Cameron et al., 2010), female student-athletes may especially be at
risk for alcohol-related harms as they are likely to attain higher blood alcohol
concentrations than their male counterparts, even when they consume the same
amount of alcohol (Correia & Cameron, 2010). Because of the vulnerability of this
population, continued research designed to further understand the factors associated
with risky drinking practices among female student-athletes in particular is
warranted.

As with general alcohol use, student-athletes are also at greater risk for playing
drinking games than non student-athletes (Grossbard, Geisner, Neighbors, Kilmer,
& Larimer, 2007). There are three possible reasons for this heightened level of risk.
First, playing drinking games can facilitate team camaraderie among members of a
sports team for whom fostering team social cohesion is important (Zhou & Heim,
2014). Conceivably, team drinking norms, and conformity to them, can manifest in
the context of a drinking game. Second, because student-athletes’ competitive
styles can influence their risk for elevated alcohol consumption (Serrao, Martens,
Martin, & Rocha, 2008) and be expressed in social drinking activities (Martens,
2012; Martens, Dams-O’Connor, & Beck, 2006), engagement in competitive
drinking games (e.g., beer pong, flip cup) may appeal to student-athletes. Third,
student-athletes’ heavy drinking behaviors may reflect a “work hard-play hard”
athletic lifestyle (Hummer, LaBrie, & Lac, 2011; Martens et al., 2006). Student-
athletes might play drinking games as a way to celebrate the successes that come
with being a student-athlete (Hummer et al., 2011). However, the extent to which
previously established patterns of drinking game motives and frequency/consump-
tion associations are similar among student-athletes is not well understood, and
thus served as the second aim of this study.

Study Aims

Using data from a larger longitudinal study on the health and social behaviors of
female student-athletes, the study aims were twofold: to examine the test-retest
reliability and minimal detectable change of theMPDG subscales at two time points
one year apart, and to explore which motives for playing drinking games are
consistently related to drinking game behavior. Research suggests that compared to
older college students, younger students are at greater risk for drinking games
participation (Zamboanga et al., 2014, 2019). Because playing drinking games
typically involves high alcohol consumption, it stands to reason that participation in
this activity may be construed as a “proxy” for heavy drinking (Zamboanga, Audley,
et al., 2016). As such, in each series of analyses, we controlled for timepoint-specific
chronological age (in years) and general alcohol consumption. Given prior research
(Zamboanga et al., 2018), we hypothesized that enhancement/thrills would be
positively associated with drinking game behaviors at both time points. In light of
the importance of conformity for social cohesion, which can manifest in a drinking
game context, we also expected positive associations between conformity and
drinking behaviors at both time points. Conceivably, competitive drinking games
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(e.g., beer pong, flip cup) may appeal to many student-athletes, and based on prior
research (Zamboanga et al., 2018), we also expected competition motives to be
positively associated with frequency of drinking games participation at both time
points. Given the limited research, we did not advance any hypotheses about the link
between the other MPDG subscales and drinking game behaviors and as such, we
treated these as exploratory research inquiries.

Method

Participants and Procedure

The data analytic sample was derived from waves 2 (the MPDGwas not included in
wave 1; Timepoint 1) and 3 (Timepoint 2) of a larger longitudinal study on athletics
and social/health behaviors (n = 114 at Timepoint 1) at an all-women’s college
(NCAA, Division III), with assessments taken approximately one year apart.
Participants were excluded from the analyses for the present study if they reported
that they did not play drinking games or hadmissing data on theMPDG scales at both
timepoints. In total, 39 participants were lost to attrition (34.2%), one participant was
excluded for endorsing never playing drinking games (0.9%), and 25 were excluded
due tomissingMPDGdata (21.9%), resulting in a final sample of 49 participants (see
Table 1 for descriptives). Attrition analyses indicated that there were no significant
differences between completers and noncompleters with regard to age, severity of
alcohol use [assessed by total scores on the Alcohol Use Disorders Identification Test
(AUDIT; Saunders, Aasland, Babor, de la Fuente, & Grant, 1993)], or frequency
of drinking games participation and consumption levels (all ps > .05); however,
completers differed on race/ethnicity, such that non-completers tended to identify as
non-Hispanic white (p = .018). For a detailed overview of the larger study, see Davis,
Carlo, Hardy, Olthuis, and Zamboanga (2018). All study procedures were approved
by the Principal Investigator’s Institutional Review Board.

Measures

General alcohol consumption anddrinking gamebehaviors. To assess general
alcohol consumption, we used total scores on the three item AUDIT-Consumption
subscale (Dawson, Grant, Stinson, & Zhou, 2005). We measured frequency of
drinking games participation on a 7-point Likert- scale (1 = Less than once a
month, 2 =Once a month, 3 = Two-to-three times a month, 4 =Once a week,
5 = Two-to-three times a week, 6 = four-to-five times a week, 7 =Daily or nearly
daily) and typical consumption while playing on a 5-point Likert-scale (1 =One
Drink, 2 = Two Drinks, 3 = Three to Four Drinks, 4 = Five to Six Drinks, 5 = Seven
or More Drinks; Zamboanga et al., 2010).

Motives for Playing Drinking Games (MPDG). To assess motives for playing
drinking games, participants completed the MPDG (Johnson & Sheets, 2004).
Participants rated how important each of a series of possible reasons for playing
drinking games are when it comes to their personal decision to play using a 4-point
scale (1 =Not at all important to 4 = Very important). We calculated MPDG
subscales based on the revised 7-factor structure and item loadings reported in
Zamboanga et al. (2019).
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Data Analytic Plan

Test-retest reliability. To assess for test-retest reliability, we calculated intraclass
correlation coefficients (ICCs) for each subscale on the MPDG (Weir, 2005).
Importantly, ICCs capture the agreement in scoring between administrations,
whereas Pearson r correlation coefficients address only the degree to which scores
relate in a linear manner.We derived ICCs using two-way, mixed-effects models of
average measure, absolute agreement (Koo & Li, 2016). Generally, ICC reliability
estimates ≥ .75 = “excellent”, .60–.74 = “good”, .50–.59 = “fair”, and <.50 =“poor”
(Cicchetti, 1994; Fleiss, 1986).

Minimal Detectable Change (MDC). MDC is a statistical measure of change,
defined as the minimum amount of change that exceeds the measurement error
inherent in the scoring (Wyrwich, Tierney, & Wolinsky, 1999). For researchers
interested in understanding variation in drinking game motives over time, these
MDC value(s) help in establishing the thresholds necessary for change to be
considered “real” change (i.e., not due to measurement error). We calculated MDC
scores for each of the MPDG subscales at the 95% confidence interval (MDC95).
To assess MDC, we calculated standard error of measurement (SEM) [SEM =
SD*

p
(1−r)], where SD is the pooled standard deviation of scores at each

Table 1 Demographics, General Alcohol Consumption, and
Drinking Game Behaviors at Timepoints 1 and 2

Variable Timepoint 1 (T1) Timepoint 2 (T2)

Age (in years) 20.35 ± 1.07 21.18 ± 0.97

Range 18–23 19–24

Race/Ethnicity

Asian 2 (4.1%)

African-American 1 (2.0%)

White/Caucasian 42 (85.7%)

Hispanic/Latino 2 (4.0%)

Other 2 (4.1%)

General Alcohol Consumptiona,b 4.42 ± 1.91 4.76 ± 2.00

Frequency of Drinking Games Participation

Less than monthly 24 (49.0%) 24 (49.0%)

Monthly 15 (30.6%) 12 (24.5%)

Weekly 9 (18.4%) 9 (18.4%)

Daily or almost daily 1 (2.0%) 3 (6.1%)

Drinking Games Consumptionc,d 2.69 ± 0.80 2.60 ± 0.79

Note. n = 49 at each timepoint.
aData not available for four participants (8.2%) at T1; seven at T2 (14.3%).
bAssessed using total scores on the Alcohol Use Disorders Identification Test (AUDIT)-Consumption
subscale, Cronbach’s α = .77 at T1 and .68 at T2.
cMeasured as number of alcoholic drinks typically consumed while playing.
dData not available for one participant at T2.
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timepoint, and r is the reliability coefficient (test-retest reliability in the form of
ICC). Using the SEM value, we calculated MDC95 [MDC95 = SEM*1.96*

p
2],

where 1.96 represents the two-tailed z-score at 95% level of confidence; multi-
plying by

p
2 provides additional uncertainty to compensate for different scores of

measurements from two different time points (Haley & Fragala-Pinkham, 2006;
Stratford, 2004).

Time-Specific MPDG Associations. A series of partial correlation coefficients
evaluated the cross-sectional associations between the MPDG subscales and drink-
ing game behaviors at each of two timepoints. Each series of analyses controlled for
timepoint-specific chronological age (in years) and general alcohol consumption.

Results

Test-Retest Reliability and MDC

Means/standard deviations, change scores, test-retest reliability (ICC1), SEM, and
MDC95 are presented in Table 2. The ICCs for each of the MPDG subscale scores
indicated good-to-excellent reliability, ranging from .65 (sexual pursuit) to .79
(conformity). The MDC95 values for each subscale ranged from 1.30 (sexual
pursuit) to 4.99 (enhancement/thrills).

Time-Specific MPDG Associations

As presented in Table 3, at Timepoint 1, conformity motives were positively
associated with drinking game consumption. At Timepoint 2, enhancement/thrills
and boredom were positively associated with drinking game consumption.

Discussion

Drinking games participation is linked to heavy alcohol use and negative alcohol-
related consequences (Zamboanga et al., 2014, Zamboanga, Tomaso, et al., 2016),
and student-athletes are at greater risk for playing drinking games than non student-
athletes (Grossbard et al., 2007). We examined the test-retest reliability of the
MPDG and the associations of the MPDG factors/subscales with drinking game
behaviors (controlling for age and general alcohol consumption) among female
student-athletes from an all-women’s college at two time points. Results indicated
that the MPDG is a reliable self-report assessment of drinking game motives over
the course of one year.

The present findings also highlight unique associations between particular
motives for playing drinking games and drinking game behaviors. As hypothesized,
conformity motives were positively associated with higher levels of drinking game
consumption at Timepoint 1. Johnson and Sheets (2004) found the opposite
pattern for drinking game quantity/frequency in their multivariate analyses, while
Zamboanga et al. (2018, 2019) found no association between conformity and
drinking game frequency/consumption. Perhaps conformity motives for playing
drinking games impact student-athletes’ drinking game frequency/consumptionmore
than non student-athletes’. The importance of conformity for social cohesion, and the

(Ahead of Print)

6 Zamboanga et al.

Brought to you by Human Kinetics, Inc | Downloaded 08/19/19 03:57 PM UTC



T
ab

le
2

D
es

cr
ip
ti
ve

R
es

u
lt
s
fo
rT

im
ep

o
in
ts

1
an

d
2,

T
es

t-
R
et
es

tR
el
ia
b
ili
ty
,a

n
d
M
in
im

al
D
et
ec

ta
b
le

C
h
an

g
e
fo
r

th
e
M
o
ti
ve

s
fo
r
P
la
yi
n
g
D
ri
n
ki
n
g
G
am

es
(M

P
D
G
)
S
u
b
sc

al
es

D
es

cr
ip
ti
ve

s
T
es

t-
R
et
es

t

M
in
im

al
D
et
ec

ta
b
le

C
h
an

g
e

M
P
D
G

S
u
b
sc

al
es

T
im

ep
o
in
t
1

T
im

ep
o
in
t
2

C
h
an

g
e

IC
C

(9
5%

C
I)

S
E
M

M
D
C
9
5

C
on
fo
rm

ity
8.
27

±
2.
82

8.
53

±
3.
12

0.
27

(−
0.
45
,
0.
98
)

.7
89

(.
62
7–

.8
81
)

1.
14

3.
17

C
om

pe
tit
io
n

5.
37

±
2.
44

5.
69

±
2.
44

0.
33

(−
0.
25
,
0.
91
)

.7
74

(.
60
1–

.8
72
)

0.
96

2.
65

S
oc
ia
l
L
ub
ri
ca
tio

n
7.
73

±
2.
95

7.
69

±
2.
95

−
0.
04

(−
0.
83
,
0.
75
)

.7
22

(.
50
5–

.8
44
)

1.
46

4.
03

E
nh
an
ce
m
en
t/T

hr
ill
s

16
.1
0
±
4.
45

16
.7
6
±
4.
49

0.
65

(−
0.
44
,
1.
75
)

.7
77

(.
60
7–

.8
74
)

1.
80

4.
99

B
or
ed
om

4.
82

±
1.
60

4.
73

±
1.
58

−
0.
08

(−
0.
48
,
0.
32
)

.7
70

(.
59
2–

.8
71
)

0.
66

1.
83

N
ov
el
ty

3.
20

±
1.
22

3.
55

±
1.
42

0.
35

(−
0.
01
,
0.
70
)

.7
20

(.
50
6–

.8
42
)

0.
65

1.
79

S
ex
ua
l
P
ur
su
it

3.
22

±
0.
62

3.
37

±
0.
91

0.
14

(−
0.
08
,
0.
37
)

.6
48

(.
38
0–

.8
00
)

0.
47

1.
30

N
ot
e.

N
=
49

at
ea
ch

tim
ep
oi
nt
.
D
at
a
fo
r
de
sc
ri
pt
iv
es

pr
es
en
te
d
as

M
±
SD

fo
r
ea
ch

tim
ep
oi
nt

an
d
M

(9
5%

C
I)
fo
r
ch
an
ge
.

(Ahead of Print) 7
Brought to you by Human Kinetics, Inc | Downloaded 08/19/19 03:57 PM UTC



salience of cohesion in a sports team environment may help explain this finding. This
possibility is supported by the finding that conformity was not significantly associ-
ated with drinking game consumption at Timepoint 2 (r = .198, p = .226). Perhaps
this difference between Timepoint 1 and Timepoint 2 reflects the fact that less than
half of the sample were still participating in collegiate sports at Timepoint 2. Indeed,
post-hoc descriptive analyses indicated that 94% of the student-athletes at Timepoint
1 were current members of their athletic team but at Timepoint 2, this percentage
dropped to 45% (mainly due to graduation). It is possible that pressures to conform to
group drinking norms, that are tighter in social groups like sports teams, dissipated
when these student-athletes becamemembers of the general population. The different
associations between conformity motives and drinking game consumption from
Timepoint 1 to Timepoint 2 also suggest that the association between drinking
motives and drinking game behaviors can change over time and across contexts.

Enhancement/thrills motives for playing drinking games were positively
associated with drinking game consumption at both time points (albeit marginally

Table 3 Partial Correlations between Subscales on the Motives for
Playing Drinking Games (MPDG) and Drinking Game Behaviors at
Timepoints 1 and 2

Drinking Games
Participation

Drinking Games
Consumption

Timepoint 1

Conformity −.173 .398a

Competition .051 −.030

Social Lubrication −.199 .088

Enhancement/Thrills −.018 .262b

Boredom .181 .033

Novelty −.077 .063

Sexual Pursuit −.006 −.001

Timepoint 2

Conformity −.139 .198

Competition .032 .247

Social Lubrication −.011 .074

Enhancement/Thrills .043 .343c

Boredom .133 .330d

Novelty −.148 .183

Sexual Pursuit .162 .285e

Note. Partial correlations are controlling for general alcohol consumption (AUDIT-C) and age at each
time point. Numbers in boldface indicate significant correlation coefficients at p < .05.
ap = .008,
bp = .089,
cp = .033,
dp = .040,
ep = .079.
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statistically significant at Timepoint 1), which is consistent with other studies
conducted with general college students including non-college attending emerging
adults (George et al., 2018; Zamboanga et al., 2019, 2018) that also controlled for
general alcohol consumption. The link between enhancement/thrills motives for
playing drinking games and drinking game consumption mirrors findings in the
general alcohol literature, with research showing that drinking for enhancement
reasons tends to be associated with higher levels of consumption (Cooper et al.,
2016). Participation in drinking games may be particularly relevant for those
drinking to enhance the physiological experience of alcohol use with the focus of
drinking games on heavy consumption in a short period of time. As such, college
health practitioners and athletic personnel may consider providing student-athletes
with alternative social activities that are fun that do not involve the use of alcohol.

Contrary to our hypothesis, competition motives were not significantly
associated with drinking games participation (r = .051, p = .747) and consumption
(r = −.030, p = .846), shedding light on the possibility that female student-athletes’
competitive tendencies may not always manifest in social drinking activities
despite previous suggestions that this may be true of student-athletes (Martens,
2012; Martens et al., 2006). It remains unclear what type of social conditions might
lead certain segments of the student-athlete population to engage in competitive
drinking practices. Finally, boredom and sexual pursuit motives were positively
(albeit marginally statistically significant in the case of sexual pursuit motives:
r = .285, p = .079) associated with drinking game consumption at Timepoint 2 but
not at Timepoint 1. Perhaps these differences reflect changes in social circum-
stances (e.g., changes in team social events; interest in others), which supports
the notion that people’s motivations to drink are not static and “are reflective
of both personal and environmental influences on alcohol use” (LaBrie et al., 2012,
p. 963).

In closing, the current study presents the test-retest reliability of the MPDG
and extends the burgeoning research on motives for playing drinking games to
female student-athletes, a segment of the emerging adulthood population that is
likely to be at-risk for heavy drinking and negative drinking consequences.
Although our data analytic sample size is relatively modest, it is not uncommon
for psychometric evaluations of test-retest reliability and minimal detectable
change to be conducted with modest sample sizes (i.e., less than 70 participants:
Grafton, Foster, & Wright, 2005; Kearns et al., 2018; Michener, McClure, &
Sennett, 2002; Steffen & Seney, 2008; Stratford et al., 1996). Nonetheless, we
cannot know for sure if our findings would have replicated with a larger sample of
female student-athletes. Our limited sample size also precluded us from examining
the factor structures and item loadings of the MPDG and as such, research that
examines the psychometrics of theMPDG using Confirmatory Factor Analytic and
Exploratory Structural Equation Modeling techniques is needed. Finally, our
longitudinal study focused specifically on athletics and social/health behaviors
of student-athletes at an all-women’s college and therefore may not generalize to
other populations of interest. Taken together, future research that examines
drinking game motives with both males and females using a large national sample
of student-athletes is needed. Future work might also consider motives for playing
drinking games in the context of general alcohol use motives (e.g., DMQ; Cooper,
1994) and athlete-specific motives (Athlete Drinking Scale; Martens, LaBrie,
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Hummer, & Pedersen, 2008) for drinking to determine howwe can best understand
why and how student-athletes are at increased risk for participating in risky
drinking practices. We hope that this study can serve as a launching point for
future research designed to better understand student-athletes’ motivations to
participate in risky drinking practices.

Note

1. We conducted additional ICC analyses on the subsample of subjects who turned 21 during
the interval of time between assessments (n = 22). Results indicated that ICCs remained in good-
to-excellent range for this subsample and were highly comparable to our overall results
(e.g., ICC’s ranged from .618 for Novelty to .844 for Sexual Pursuit).
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