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ABSTRACT. Objective: Prior research has shown that normative 
perceptions of others’ drinking behavior strongly relates to one’s own 
drinking behavior. Most research examining the perceived drinking of 
others has generally focused on specifi city of the normative referent (i.e., 
gender, ethnicity). The present study expands the research literature on 
social norms by examining normative perceptions by various drinking 
contexts. Specifi cally, this research aimed to determine if college stu-
dents overestimate peer drinking by several drinking contexts (i.e., bar, 
fraternity/sorority party, non–fraternity/sorority party, sporting event) 
and to examine whether normative perceptions for drinking by contexts 
relate to one’s own drinking behavior specifi c to these contexts. Method: 
Students (N = 1,468; 56.4% female) participated in a web-based survey 

by completing measures assessing drinking behavior and perceived 
descriptive drinking norms for various contexts. Results: Findings dem-
onstrated that students consistently overestimated the drinking behavior 
for the typical same-sex student in various drinking contexts, with the 
most prominent being fraternity/sorority parties. In addition, results 
indicated that same-sex normative perceptions for drinking by contexts 
were associated with personal drinking behavior within these contexts. 
Conclusions: Results stress the importance of specifi city of social norms 
beyond those related to the normative referent. Clinical implications are 
discussed in terms of preventions and intervention efforts as well as risks 
associated with drinking in a novel context. (J. Stud. Alcohol Drugs, 72, 
844–853, 2011)
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“Everybody in the club gettin’ tipsy.” J-Kwon

AS PREVIOUS RESEARCH and the above quote 
suggest, individuals vary their drinking behavior by 

location and may have the sense that everybody does the 
same. However, research has yet to examine if individuals’ 
perceptions of what others drink varies by location and if 
these perceptions relate to one’s own drinking within these 
contexts. Prior research has established that social norms 
are associated with alcohol consumption (Borsari and Carey, 
2001, 2003) such that perceiving others to drink heavier 
and more frequently is positively associated with one’s own 
drinking behavior. Perceived descriptive drinking norms, a 
type of social norm, are the perceived prevalence of drinking 
behavior. Research conducted over more than 2 decades indi-
cates perceived descriptive drinking norms are often discrep-
ant from actual drinking norms with perceived descriptive 
drinking norms being overestimated when compared with 

actual drinking norms (Borsari and Carey, 2003). Although 
much research examining the perceived drinking of others 
has focused on the specifi city of the normative referent (e.g., 
gender, ethnicity; Larimer et al., 2009; Lewis and Neighbors, 
2004), previous research examining perceived descriptive 
drinking norms has primarily focused on drinking quantity 
more generally rather than examining drinking quantity for 
specifi c drinking contexts. The present study expands social 
norms literature by examining descriptive normative percep-
tions by various drinking contexts. Examining perceived 
descriptive drinking norms by drinking contexts is important 
because research has shown several drinking contexts to be 
high risk. Moreover, as found when examining the specifi city 
of the normative referent (Lewis and Neighbors, 2007), the 
present study may determine that it is important to target de-
scriptive normative perceptions specifi c to drinking contexts 
in preventive interventions.

Drinking contexts

 Previous research has conceptualized drinking contexts as 
where one drinks, with whom one is drinking, and when one 
drinks (Cahalan et al., 1969). In the present study, drinking 
context was conceptualized as where one drinks so that the 
normative perceptions would focus on location rather than 
on the normative referent (with whom one is drinking). Un-
derstanding factors that are associated with drinking in these 
contexts can improve methods of prevention. Prior research 
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has shown that college student drinking events are almost 
evenly distributed between public (i.e., bars, restaurants) and 
private (i.e., homes) contexts (Clapp et al., 2000). Moreover, 
prior investigations of drinking locations have found that 
the context in which drinking occurs often contributes to 
the amount of alcohol consumed (Clapp et al., 2006) and 
is related to a variety of negative consequences (Nyaronga 
et al., 2009; Wells et al., 2005). Several variables have been 
examined as to why context infl uences alcohol consumption. 
Factors such as ethnicity (Nyaronga et al., 2009), gender 
(Herd and Grube, 1993), lack of supervision (Wells et al., 
2005), and living arrangement (Gfroerer et al., 1997; Valliant 
and Scanlan, 1996; Ward and Gryczynski, 2009) are associ-
ated with different contexts of heavier drinking in college. 
A number of contexts have been examined in relation to 
alcohol consumption and negative consequences, including 
home, non–fraternity/sorority parties, fraternity/sorority par-
ties, bars, and sporting events.
 Home. In a national survey on alcohol consumption and 
related consequences, it was found that 60% of students 
who live on campus reported drinking in their residence in 
the last 30 days (Liang and Huang, 2008). Further research 
by Nyaronga et al. (2009) found three basic clusters within 
their study on ethnicity and drinking context, with home 
being one of the three most popular locations. However, 
home was encapsulated into “mostly drink at home but do 
a fair amount of drinking elsewhere,” making it diffi cult to 
zero in on the consequences associated with this drinking 
context. Clapp et al. (2000) focused on drinking contexts as 
public (bars and restaurants) and private (homes). According 
to their fi ndings, one factor that increased alcohol-related 
consequences in private settings is the availability of illegal 
drugs (Clapp et al., 2000). To our knowledge, no studies 
have examined normative perceptions for this context.
 Non–fraternity/sorority parties. Harford et al. (2002) 
found that the prevalence of heavy drinking among college 
students was highest for off-campus parties (31%), followed 
by off-campus bars (22%), fraternity/sorority parties (15%), 
and dormitory parties (10%). This is particularly concern-
ing because off-campus parties offer less access to social 
controls from the campus and community, thus making this 
a diffi cult context in which to successfully intervene. When 
examining themed parties (e.g., lingerie-themed party), 
Clapp et al. (2008) found that heavier drinkers attended 
themed parties more, engaged in more drinking games, and 
had more alcohol-related consequences when compared with 
drinkers at parties that were not themed. In another study, 
it was found that heavier drinking at parties was associated 
with a combination of groups of intoxicated people, bring-
ing your own beverages, drinking games, and illicit drugs 
(Clapp et al., 2006). Further examination of drinking context 
and drunk driving found that those who drank at parties had 
higher blood alcohol concentrations (BACs) than in any 
other context (Usdan et al., 2005). These previous studies, 

however, did not examine drinking norms and mispercep-
tions within parties.
 Fraternity/sorority parties. Research examining drink-
ing in fraternity/sorority contexts has found that fraternity/
sorority houses were associated with the highest frequency 
of risky drinking (Park et al., 2009) and highest BACs (Glin-
demann and Geller, 2003). Findings indicate that students 
consume more alcohol at fraternity/sorority parties than 
all other contexts, with the exception of off-campus parties 
(Paschall and Saltz, 2007). Moreover, attendees of fraternity/
sorority parties also reported the highest number of drinks 
consumed before the event in comparison with attendees 
of house parties, campus events, off-campus parties, bars/
restaurants, and outdoor events (Paschall and Saltz, 2007). In 
addition, both fraternity/sorority and non–fraternity/sorority 
students exhibit higher BACs at fraternity/sorority parties 
than non–fraternity/sorority parties (Glindemann and Geller, 
2003). Research examining normative perceptions specifi c 
to the normative referent, not drinking context, has found 
that fraternity/sorority members perceive fellow fraternity/
sorority members as consuming heavy amounts of alcohol 
and approving of alcohol use (Carey et al., 2006). However, 
normative perceptions may also exist based on drinking 
context, not just for the normative referent. Although social 
norms have been associated with drinking among fraternity/
sorority members (Carey et al., 2006), normative perceptions 
have not been evaluated specifi c to the fraternity/sorority 
party context.
 Bars. Prior research has shown bars to be a drinking 
context associated with risk. A recent analysis of three U.S. 
National Alcohol Surveys found that bars are consistently a 
preferred drinking context, and people who drink at bars are 
more likely to engage in arguments, fi ghting, and drunk driv-
ing than those who drink the equivalent amount of alcohol at 
home (Nyaronga et al., 2009). Research has also shown that 
college students who have taken advantage of drink specials 
in bars reached higher BACs than students who did not take 
advantage of drink specials (Thombs et al., 2008). Research 
has yet to examine the relationship between perceived de-
scriptive drinking norms and their relation to one’s drinking 
in bars.
 Sporting events. Previous research has found that alco-
hol is not only a quintessential component for attendees of 
sporting events (Glassman et al., 2010) but is often readily 
available at larger schools with sports teams (Nelson et al., 
2010). According to Nelson et al. (2010), availability can 
include alcohol sold within the stadium but also accessed 
with tailgate parties or fans bringing their own. With alcohol 
being highly common at sporting events, fans tend to con-
sume drinks at extremely high levels (Glassman et al., 2007, 
2010; Neal and Fromme, 2007; Neal et al., 2005; Neighbors 
et al., 2006b). Neal and Fromme (2007) found that football 
games considered to be high profi le were often the heaviest 
drinking occasions, even when compared with celebrating 
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alcohol-centered holidays like New Year’s Eve or Halloween. 
With heavy alcohol use comes consequences, with the most 
commonly reported alcohol-related problem at sporting 
events being fi ghts inside and outside games (Lenk et al., 
2009). Conversely, other studies have found no signifi cant 
differences between sports fans and non–sports fans report-
ing of alcohol-related problems (End et al., 2009). Research 
has examined normative perceptions related to drinking 
contexts specifi c to tailgating. Neighbors et al. (2006b) 
examined normative perceptions and tailgating. They found 
that students underestimated the percentage of tailgaters who 
drank but overestimated typical consumption, which was 
associated with heavier drinking during tailgating. Whereas 
normative perceptions have been examined by drinking 
context for tailgating, the present study extends this context 
to sporting events in general and examines these normative 
perceptions in relation to other context-specifi c norms and 
context-specifi c drinking.

Present study

 The current study seeks to add to the drinking context and 
social norms literature by providing further examination of 
alcohol consumption and perceived same-sex student alco-
hol use in multiple drinking contexts. Because research has 
shown that individuals will seek out environments that are 
consistent with their expectancies, motivations, and goals 
(Gaines, 1982; Lange and Voas, 2000), we expected that 
students would perceive the typical same-sex student as con-
suming more drinks in various drinking contexts than one’s 
own drinking in the same contexts, and that perceiving the 
typical same-sex student as consuming higher amounts of 
alcohol in various contexts would be associated with heavier 
alcohol consumption in those contexts when controlling for 
gender and age.

Method

Participants and procedures

 A random sample (N = 3,224) of 18- to 25-year-old un-
dergraduate students were mailed and e-mailed an invitation 
to participate in a 20-minute web-based screening survey for 
a larger study on sexual behavior and alcohol use. A total 
of 1,468 (45.5%) participated in the study, and of those, 
1,387 (94.5%) completed the survey. Recruitment rates were 
comparable to other large-scale studies in this population 
(e.g., Marlatt et al., 1998; McCabe et al., 2002). Participants 
received $10 for completing the survey. The ethnicity of the 
sample was 61.0% White, 23.2% Asian, 9.4% multiracial, 
and 6.4% other. A small proportion of the sample identifi ed 
as Hispanic (5.6%). The mean age for participants was 19.90 
years old (SD = 1.52). Those who completed screening were 
younger than those who did not complete the screening sur-

vey, t(3,223) = 2.23, p < .05. There were signifi cant differ-
ences in ethnic representation (i.e., White, Asian, and other) 
based on whether students decided to participate, χ2(2, n = 
4,106) = 14.96, p = .001, Cramer’s V = .060, p < .001. The 
sample included 61.0% Whites and 23.2% Asians, whereas 
those who did not participate were 54.7% White and 27.6% 
Asian. Thus, Whites were more likely to participate and 
Asians were less likely to participate in the screening survey. 
There were no differences in other ethic representation. The 
sample included 56.4% women and 43.6% men, whereas the 
invited sample was 49.8% women and 50.2% men. Thus, 
women were more likely to participate in the screening sur-
vey than men, χ2(1, n = 4,659) =17.66, p < .001, Cramer’s V 
= .062, p < .001. All study procedures were approved by the 
university’s institutional review board, and a Federal Certifi -
cate of Confi dentiality was obtained for this research.

Measures

 Drinking at settings/events. Students were asked to re-
port the amount of alcohol they typically consume at fi ve 
contexts (i.e., home, non–fraternity/sorority party, frater-
nity/sorority party, bar, and sporting event). The 5-item 
scale instructions read, “Consider the contexts listed below. 
How much alcohol, on average (measured in the number of 
drinks), do you drink in each of these contexts?”
 Perceived drinking at settings/events. Perceived descrip-
tive drinking norms were assessed for the same fi ve settings/
events that were used to assess drinking in these contexts. 
The instructions read, “Consider the contexts listed below. 
How much alcohol, on average (measured in the number of 
drinks), do you think the typical male/female [University 
Name] student drinks in each of these contexts?”

Results

Data analysis

 Preliminary analyses revealed nonnormal distributions 
for all drinking outcomes. For all variables the distributions 
were positively skewed, approximating a negative binomial 
distribution with the exception of a disproportionately large 
number of zero values. Thus, zero-infl ated negative binomial 
(ZINB) regression was selected as the primary analysis strat-
egy (Atkins and Gallop, 2007; Heilbron, 1994; Hilbe, 2007; 
Simons et al., 2006). ZINB regression is a type of mixture 
model in which a negative binomial regression is fi t and 
excess zeros (i.e., over and above what is predicted by the 
negative binomial regression) are modeled using a logistic 
regression. The logistic portion of the model examines the 
likelihood of the observation being a zero value, such that it 
predicts the excess zeros (i.e., zero scores that exceed what 
would be expected in a negative binomial distribution). 
The second set of tests focuses on the count portion of the 



 LEWIS ET AL. 847

model, in this case the negative binomial distribution. In 
these data, this corresponds to evaluating predictors of the 
number of drinks or negative consequences and includes 
positive integers and zero. Five ZINB regression analyses 
were performed. Dependent variables were drinks consumed 
at a bar, fraternity/sorority party, non–fraternity/sorority 
party, home, sporting event, and the number of drinks con-
sumed per typical drinking occasion. Gender and age were 
included in all analyses as covariates based on their previous 
associations with alcohol consumption and drinking contexts 
(Neighbors et al., 2007; O’Malley and Johnston, 2002; Read 
et al., 2002; Wechsler et al., 2000). However, because these 
variables were not a primary focus of this study, we did not 
test interactions with these variables.

Descriptive information

 Zero-order correlations are presented in Table 1. Results 
indicate that normative perceptions for each context were 
positively and signifi cantly correlated with their respective 
drinking context.

Perceived descriptive normative perceptions by context

 To determine if students perceived that others engaged in 
more alcohol use in various contexts than they actually do, a 
series of repeated measures multivariate analysis of covari-
ances (MANCOVAs) were conducted. The actual number 
of drinks consumed at home, non–fraternity/sorority party, 
fraternity/sorority party, bar, and sporting events were the 
dependent variables. Personal behavior and perceived behav-
ior (i.e., perceived male and perceived female student drink-
ing behavior) were entered as within-subject factors. The 
gender and age of perceiver were entered as covariates. For 
MANCOVA results, partial eta squared (ηp

2) describes the 
proportion of total variability of the dependent variable(s) 
attributable to an effect, with values of .01 for a small effect, 
.06 for a medium effect, and .14 for a large effect (Cohen, 
1988).

 Multivariate fi ndings indicated that there was a main 
effect for perceived and personal behavior (i.e., repeated 
measures), such that men and women perceived others as 
engaging in more alcohol use than they actually did in each 
of the contexts (home, non–fraternity/sorority, fraternity/so-
rority, bars, and sporting events; all Fs > 7.59, all ps > .01). 
Estimated marginal means, standard errors, and univariate 
and multivariate statistics can be found in Table 2.

Zero-infl ated binomial regression results evaluating home

 Results of the ZINB regression evaluating drinks con-
sumed at home as the dependent variable are presented in 
Table 3. Results for the logistic portion of the model repre-
sent unique associations between each predictor and expect-
ed zero scores. Results for the counts portion of the model 
represent unique associations between each predictor and the 
number of drinks (count) typically consumed at home. The 
likelihood ratio for the full ZINB model was χ2(6) = 395.71, 
p < .001, maximum likelihood R2 = .25, which indicated that 
the overall model was signifi cant. Findings indicated strong 
support for the ZINB model over other possible count mod-

TABLE 1.    Correlations of perceived drinking norms and drinking behavior

 1 2 3 4 5 6 7 8 9 10

1. Perceived home .  .  –
2. Perceived non–fraternity/sorority parties .33** .  .  –
3. Perceived fraternity/sorority parties .46** .71** .  .  –
4. Perceived bar .30** .58** .58** .  .  –
5. Perceived sporting event .48** .50** .64** .50** .  .  –
6. Actual home .42** .28** .21** .27** .22** .  .  –
7. Actual non–fraternity/sorority parties .17** .49** .34** .35** .32** .46** .  .  –
8. Actual fraternity/sorority parties .05 .27** .27** .28** .30** .27** .56** .  .  –
9. Actual bar .13** .23** .16** .35** .20** .36** .36** .27** .  .  –
10. Actual sporting event .11** .24** .21** .31** .43** .36** .52** .61** .40** –

Note: ns range from 1,332 to 1,390 because of missing data.
**p < .01.

TABLE 2.    Estimated marginal means and standard errors

Variable M SE F(1, 1363) Wilks’s Λ ηp
2

Drinking at home   7.59** .99 .01
 Actual 1.50 .04
 Perceived 1.91 .05
Drinking at
non–fraternity/sorority parties   46.86** .96 .03
 Actual 2.92 .04
 Perceived 4.36 .04
Drinking at
fraternity/sorority parties   184.65*** .88 .12
 Actual 2.03 .05
 Perceived 5.41 .06
Drinking at bars   96.51*** .93 .07
 Actual 1.20 .03
 Perceived 3.17 .03
Drinking at sporting events   69.46*** .95 .05
 Actual 1.31 .04
 Perceived 3.15 .04

**p < .01; ***p < .001.
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els. The Vuong test for nonnested models supported the use 
of a zero-infl ated model over a standard negative binomial 
model, Z = 5.88, p < .001.
 Logistic results. Results of the logistic portion of the 
model indicated that gender was not signifi cantly associated 
with zero infl ation. The perceived number of typical drinks 
at home and age were signifi cantly and negatively associ-
ated with zero infl ation, indicating that those reporting not 

drinking at home were more likely to perceive other students 
as typically consuming less alcohol at home and were more 
likely to be younger.
 Count results. Results from the counts portion of the 
model indicated that gender and age were not associated 
with the number of drinks consumed at home. However, 
the perceived number of drinks at a home was positively 
associated with the number of drinks typically consumed at 

TABLE 3.    ZINB regression results

Variable B SE B Z Ratio [95% CI]

Actual drinks at home
 Logistic portion of the model
  Gender 0.329 0.179 1.83 1.390 [0.977, 1.977]
  Age -0.687 0.088 -7.76*** 0.503 [0.423, 0.598]
  Perceived drinks at home -0.417 0.064 -6.49*** 0.659 [0.581, 0.747]
 Counts portion of the model
  Gender 0.093 0.069 1.34 1.097 [0.958, 1.258]
  Age -0.027 0.022 -1.26 0.972 [0.933, 1.016]
  Perceived drinks at home 0.148 0.017 8.91*** 1.160 [1.123, 1.198]
Actual drinks at a
non–fraternity/sorority party
 Logistic portion of the model
  Gender 0.381 0.130 2.92** 1.463 [1.133, 1.889]
  Age -0.287 0.046 -6.21*** 0.750 [0.685, 0.821]
  Perceived drinks at a
   non–fraternity/sorority party -0.282 0.032 -8.77*** 0.754 [0.708, 0.803]
 Counts portion of the model
  Gender 0.145 0.035 4.16*** 1.116 [1.080, 1.237]
  Age -0.027 0.011 -2.50** 0.973 [0.952, 0.994]
  Perceived drinks at a
   non–fraternity/sorority party 0.111 0.007 17.41*** 1.117 [1.103, 1.131]
Actual drinks at a
fraternity/sorority party
 Logistic portion of the model
  Gender 0.224 0.121 1.85 1.251 [0.987, 1.586]
  Age 0.058 0.038 1.50 1.059 [0.983, 1.142]
  Perceived drinks at a
   fraternity/sorority party -0.059 0.021 -3.34*** 1.251 [0.896, 0.972]
 Counts portion of the model
  Gender 0.249 0.043 5.74*** 1.282 [1.178, 1.395]
  Age -0.025 0.015 -1.70 0.975 [0.947, 1.004]
  Perceived drinks at a
   fraternity/sorority party 0.094 0.007 13.50*** 1.099 [1.084, 1.115]
Actual drinks at a bar
 Logistic portion of the model
  Gender 0.257 0.182 1.42 1.294 [0.906, 1.848]
  Age -1.557 0.096 -16.24*** 0.209 [0.173, 0.252]
  Perceived drinks at a bar -0.112 0.045 -2.55* 0.891 [0.815, 0.974]
 Counts portion of the model
  Gender -0.073 0.055 -1.32 0.929 [0.834, 1.036]
  Age -0.008 0.020 -0.39 0.992 [0.955, 1.032]
  Perceived drinks at a bar 0.186 0.013 14.54*** 1.204 [1.175, 1.245]
Actual drinks at sporting events
 Logistic portion of the model
  Gender 0.347 0.141 3.17** 1.564 [1.186, 2.062]
  Age -0.462 0.051 -9.09*** 0.630 [0.578, 0.696]
  Perceived drinks at sporting events -0.272 0.029 -9.37*** 0.762 [0.719, 0.806]
 Counts portion of the model
  Gender 0.214 0.064 3.37*** 1.239 [1.093, 1.403]
  Age -0.073 0.020 -3.58*** 0.929 [0.893, 0.967]
  Perceived drinks at sporting events 0.132 0.011 11.76*** 1.141 [1.116, 1.166]

Notes: ZINB = zero-infl ated negative binomial; ratio = zero-infl ated odds ratios are presented for the logistic portion 
of the model and negative binomial incidence rate ratios are presented for the counts portion of the model.
*p < .05; **p < .01; ***p < .001.
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home, such that those reporting consuming more drinks at 
home perceived other students as consuming more alcohol 
at home.

Zero-infl ated binomial regression results evaluating non–
fraternity/sorority parties

 Results of the ZINB regression evaluating drinks con-
sumed at non–fraternity/sorority parties as the dependent 
variable are presented in Table 3. The likelihood ratio for the 
full ZINB model was χ2(6) = 479.88, p < .001, maximum 
likelihood R2 = .30, which indicated that the overall model 
was signifi cant. Findings indicated strong support for the 
ZINB model over other possible count models. The Vuong 
test for nonnested models supported the use of a zero-
infl ated model over a standard negative binomial model, Z = 
38.61, p < .001.
 Logistic results. Results of the logistic portion of the 
model indicated that gender was signifi cantly and positively 
associated with zero infl ation, indicating that those report-
ing not drinking at non–fraternity/sorority parties were 
more likely to be male. In addition, the perceived number 
of typical drinks at non–fraternity/sorority parties and age 
were negatively associated with zero infl ation, indicating that 
those reporting not drinking at non–fraternity/sorority par-
ties were more likely to perceive other students as typically 
consuming less alcohol at non–fraternity/sorority parties and 
to be younger.
 Count results. Results from the counts portion of the 
model indicated that the perceived number of drinks at a 
non–fraternity/sorority party, gender, and age were all as-
sociated with the number of drinks typically consumed at 
non–fraternity/sorority parties, such that those reporting 
consuming more drinks at fraternity/sorority parties per-
ceived other students as typically consuming more alcohol 
at non–fraternity/sorority parties, were likely to be younger, 
and were male.

Zero-infl ated binomial regression results evaluating 
fraternity/sorority parties

 Results of the ZINB regression evaluating drinks con-
sumed at fraternity/sorority parties as the dependent variable 
are presented in Table 3. The likelihood ratio for the full 
ZINB model was χ2(8) = 243.90, p < .001, maximum likeli-
hood R2 = .17, which indicated that the overall model was 
signifi cant. Findings indicated strong support for the ZINB 
model over other possible count models. The Vuong test for 
nonnested models supported the use of a zero-infl ated model 
over a standard negative binomial model, Z = 13.35, p < 
.001.
 Logistic results. Results of the logistic portion of the 
model indicated that gender and age were not signifi cantly 
associated with zero infl ation (i.e., zeros in excess of what 

is predicted by the negative binomial regression). However, 
the perceived number of typical drinks at a fraternity/sorority 
party was negatively associated with zero infl ation, indicat-
ing that those reporting not drinking at fraternity/sorority 
parties were more likely to perceive other students as typi-
cally consuming less alcohol at fraternity/sorority parties.
 Count results. Results from the counts portion of the 
model indicated that age was not associated with a greater 
number of drinks consumed at a fraternity/sorority party. 
Gender was associated with the number of drinks at a frater-
nity/sorority party, such that men reported consuming more 
drinks than women. Complimentary to the logistic portion 
of the results, the perceived number of drinks at a fraternity/
sorority party was positively associated with the number of 
drinks typically consumed at fraternity/sorority parties, such 
that those reporting consuming more drinks at fraternity/so-
rority parties perceived other students as typically consuming 
more alcohol at fraternity/sorority parties.

Zero-infl ated binomial regression results evaluating bars

 Results of the ZINB regression evaluating the typical 
number of drinks consumed at a bar as the dependent vari-
able are presented in Table 3. The likelihood ratio for the full 
ZINB model was χ2(6) = 864.89, p < .001, maximum likeli-
hood R2 = .47, which indicated that the overall model was 
signifi cant. Findings indicated strong support for the ZINB 
model over other possible count models. The Vuong test for 
nonnested models supported the use of a zero-infl ated model 
over a standard negative binomial model, Z = 14.14, p < 
.001.
 Logistic results. Results of the logistic portion of the 
model indicated that gender was not signifi cantly associated 
with zero infl ation (i.e., zeros in excess of what is predicted 
by the negative binomial regression). Age and the perceived 
number of typical drinks in a bar were each negatively as-
sociated with zero infl ation, indicating that those reporting 
not drinking in a bar were more likely be younger and to 
perceive other students as typically consuming less alcohol 
in a bar.
 Count results. Results from the counts portion of the 
model indicated that gender and age were not associated 
with the number of drinks consumed in a bar. Complimenta-
ry to the logistic portion of the results, the perceived number 
of drinks in a bar was positively associated with the number 
of drinks typically consumed in a bar, such that those report-
ing consuming more drinks in a bar perceived other students 
as typically consuming a greater number of drinks in a bar.

Zero-infl ated binomial regression results evaluating 
sporting events

 Results of the ZINB regression evaluating drinks con-
sumed at sporting events as the dependent variable are 
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presented in Table 3. The likelihood ratio for the full ZINB 
model was χ2(6) = 414.48, p < .001, maximum likelihood R2 
= .26, which indicated that the overall model was signifi cant. 
Findings indicated strong support for the ZINB model over 
other possible count models. The Vuong test for nonnested 
models supported the use of a zero-infl ated model over a 
standard negative binomial model, Z = 9.33, p < .001.
 Logistic results. Results of the logistic portion of the 
model indicated that age, gender, and perceived number of 
typical drinks at sporting events were all signifi cantly associ-
ated with zero infl ation. Findings suggest that those reporting 
not drinking at sporting events were more likely to perceive 
other students as typically consuming less alcohol at sporting 
events, were more likely to be male, and were more likely to 
be younger.
 Count results. Results from the counts portion of the 
model indicated that the perceived number of drinks at 
sporting events, age, and gender were associated with the 
number of drinks typically consumed at sporting events, 
such that those reporting consuming more drinks at sporting 
events perceived other students as typically consuming more 
alcohol at sporting events, were male, and were younger.

Discussion

 Hypotheses for the present study were supported. Find-
ings indicated that students perceived the typical same-sex 
student as consuming more drinks in each of the drinking 
contexts than their own drinking in the same contexts. 
Moreover, the logistic results demonstrated that not drink-
ing in each of these contexts was related to perceiving 
other students as typically consuming less alcohol in each 
of these contexts. The count fi ndings were consistent such 
that perceiving the typical same-sex student as consuming 
greater amounts of alcohol in these contexts was associated 
with heavier alcohol consumption in those contexts, even 
when controlling for gender and age. Thus, these fi ndings 
expand the current social norms literature by suggesting that 
specifi city of drinking location when estimating peer drink-
ing behavior may be important to consider when preventing 
high-risk drinking, and in particular, high-risk contexts.
 Whereas the present study showed that students overes-
timated the drinking of their same-sex peers in all contexts, 
overestimations were largest for drinking at fraternity/soror-
ity parties. There are a number of reasons students are likely 
to overestimate the high-risk drinking of their peers within 
these contexts. Overestimations of perceived peer behavior 
have been explained in terms of pluralistic ignorance (Miller 
and Prentice, 1996; Prentice and Miller, 1993), which occurs 
when people believe that their private behaviors vary from 
the behaviors of others, regardless that they behave the same 
way others do. Suls and Martin (2001) explained that main-
taining behavior consistent with perceived norms may serve 
as a self-protection function. People do not want to stand out 

in a negative way or be different; thus, they desire to behave 
in accord with the drinking norms of college students at their 
campus within these various drinking contexts. From this 
perspective, normative perceptions infl uence one’s drinking 
behavior.
 Overestimating peer behavior is also consistent with false 
consensus (Marks and Miller, 1987; Neighbors et al., 2006a; 
Ross et al., 1977). The false consensus effect is the tendency 
for people to overestimate the population prevalence of their 
behavior or to perceive themselves as similar to others. In 
terms of risk-related behaviors, students who drink heav-
ily in these contexts tend to overestimate that their peers 
behave similarly to themselves. Under the false consensus 
effect, one’s drinking behavior infl uences their normative 
perceptions.
 Finally, overestimating drinking behavior may result 
from the fact that drinking is observable and salient in these 
contexts. For example, students are more likely to notice and 
to discuss their peers who drink excessively in larger, more 
public locations (e.g., sporting events) rather than smaller, 
private locations (e.g., home). According to the availabil-
ity heuristic (Tversky and Kahneman, 1974), examples of 
heavy drinking are more likely to be recalled than moder-
ate drinking; thus, students are more likely to overestimate 
these behaviors, which may explain why overestimations are 
higher for certain contexts. For example, overestimations 
were smallest for drinking at home, the majority of which 
may occur alone or with a small group of peers. Thus, heavy 
drinking that occurs at home may be less observable if one 
is drinking alone or within a small group. However, drink-
ing within certain contexts is much more observable as well 
as more noticeable because of representations of drinking 
within certain contexts. For example, overestimations were 
largest for drinking at fraternity/sorority parties, the majority 
of which would be happening within a large group of indi-
viduals and thus presenting greater opportunity to observe 
heavy drinking. Furthermore, the large overestimation for 
fraternity/sorority parties may also result indirectly via the 
general perception of heavy alcohol use at fraternity/sorority 
parties and by fraternity/sorority members (e.g., Ashmore et 
al., 2002; Larimer et al., 2009), regardless of whether one 
directly observes drinking within this context. For example, 
portrayals of alcohol use at fraternity/sorority parties are 
often represented in the media. Furthermore, Hines et al. 
(2002) found that students overestimated the typical student’s 
comfort level more for media portrayals of health-related 
risk behaviors (i.e., drinking, smoking, illegal drug use, and 
sexual behavior) than for campus health-related behaviors.
 In addition to examining overestimations of drinking 
in these contexts, the present study demonstrated that nor-
mative perceptions were associated with drinking in each 
context. Logistic fi ndings were consistent across contexts, 
such that higher perceived drinks in each context were as-
sociated with not drinking in the context. Count fi ndings are 
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also consistent across models, with higher perceived drinks 
in each context being positively associated with the number 
of drinks consumed in the context. Thus, normative percep-
tions were associated with actual behavior in a manner that 
is consistent with the social norms literature (Borsari and 
Carey, 2001, 2003).
 Findings for age demonstrated that older students were 
more likely to report drinking in the various contexts (with 
the exception of fraternity/sorority parties), and that age was 
negatively associated with consuming more drinks at non–
fraternity/sorority parties and sporting events. Thus, students 
who were younger were less likely to have drunk in these 
contexts, but when they did drink at non–fraternity/soror-
ity parties or sporting events, they consumed more alcohol. 
These fi ndings may be largely because of age restrictions 
preventing students younger than age 21 from having access 
to drinking in several of these contexts (i.e., bar).
 The results related to gender suggested that there were 
no signifi cant gender differences in terms of whether one 
drank at home or a bar, as well as how much one drank 
when drinking at home or at a bar. When examining gender 
differences for non–fraternity/sorority parties, fraternity/
sorority parties, and sporting events, men were more likely 
to not be drinking at non–fraternity/sorority parties and 
sporting events and consumed more alcohol when drinking 
at non–fraternity/sorority parties, fraternity/sorority parties, 
and sporting events. It is interesting that men were less likely 
to drink at non–fraternity/sorority parties and sporting events 
than women, but that when they did drink, they consumed 
more than women did within these contexts. Future stud-
ies could further explore the context of drinking in each of 
the settings to better understand the behaviors observed as 
well as any differences in drinking related to gender. These 
efforts could include an assessment of the context sur-
rounding drinking in these settings to determine with whom 
students are attending the parties/events, any differences 
in alcohol consumption within each of these settings (e.g., 
type of sporting event attended could likely affect drinking 
behavior), actual attendance at or familiarity with each of the 
settings assessed, and what contributes to drinking in each 
setting (e.g., drinking motives).

Clinical implications

 Because normative perceptions are associated with actual 
drinking, the high perceptions of drinking at fraternity/soror-
ity parties have risk-management implications and practical 
relevance to prevention and intervention efforts on college 
campuses. Because it is clear that fraternity/sorority parties 
are not exclusively attended by fraternity/sorority members, 
and because both fraternity/sorority members and non–fra-
ternity/sorority members exhibit higher BACs at fraternity/
sorority parties than at non–fraternity/sorority parties (Glin-
demann and Geller, 2003), attendance at parties in these 

contexts by non–fraternity/sorority members could represent 
safety concerns related to returning to their own residences 
after an event. These concerns could include decisions to 
drive, walking back to a home or residence hall (in which 
students could be at risk for injury or crime), and legal con-
sequences. In fact, in our work with mandated students in the 
residence halls (i.e., students referred following a violation 
of campus alcohol policies), there are several instances in 
which students got the attention of those enforcing policy 
on returning to their residence hall following attendance at 
a fraternity/sorority party.
 Related to prevention and intervention efforts, the risks 
associated with a novel context or environment could be of 
concern for heavier drinkers. Research on the role of envi-
ronment in the development of tolerance (e.g., Siegel, 2005; 
Siegel and Ramos, 2002) suggests that drinking in familiar 
contexts can result in drinking-related cues eliciting com-
pensatory responses. Similar research highlights the risks of 
drinking in a new environment, such that tolerance will liter-
ally “fail” to follow someone to a novel environment if the 
cues normally associated with drinking are not present and 
this conditioned compensatory response is not made (Siegel, 
2001). This would mean that the amounts of alcohol a stu-
dent has consumed in the past without incident could affect 
him or her much more signifi cantly in a new environment, 
which would increase the risk of negative consequences. As 
brief interventions continue to emphasize personally relevant 
reasons to change, this information could be included when 
working with students who report tolerance and who report 
drinking in various settings. Future research could examine 
protective behavioral strategies related to drinking in novel 
settings.
 Finally, prevention and intervention efforts could focus on 
reduced normative perceptions for high-risk contexts. Prior 
research has shown that brief, live, interactive normative in-
formation reduces overestimated norms for high-risk groups, 
such as fi rst-year students, fraternity/sorority–affi liated stu-
dents, and student athletes (LaBrie et al., 2008, 2010). Future 
research could consider examining the effi cacy of this type 
of intervention within these contexts. For example, research 
could examine if an interactive preventive intervention based 
on normative information could reduce normative percep-
tions for drinking at a fraternity/sorority party if that inter-
vention occurred within that context, as well as determine if 
reductions in norms led to reductions in drinking over time.

Limitations and future directions

 Because of the cross-sectional nature of the present study, 
the ability to make casual inferences is limited. Future re-
search examining the relationship between drinking behavior 
and perceived drinking behavior for these contexts over time 
would be useful in evaluating causal precedence and further 
examining pluralistic ignorance and false consensus perspec-
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tives. Although data were collected on how much people 
drank in each of fi ve contexts, we did not measure if they ac-
tually were at these contexts. This could have affected some 
reports of not drinking in certain contexts (e.g., not drinking 
at a bar could indicate that the person had been to a bar and 
did not drink, but it could also be a function of not going 
to bars). Lack of familiarity with a particular setting also 
could have affected students’ estimates for certain contexts 
(e.g., students who have not attended a sporting event may 
have had a different sense of what happens in such contexts). 
Future research should examine familiarity with or experi-
ence in various settings. Finally, although participants were 
asked to report the number of drinks typically consumed in 
a given context, it is possible that participants were thinking 
of the prototypical person who drinks in these contexts when 
determining their responses. Thus, it is unknown if percep-
tions of the actual environment were driving our fi ndings or 
if the fi ndings were being driven by perceptions of the typi-
cal person who drinks in these contexts.

Conclusion

 The present study extends previous research on social 
norms literature by demonstrating that college students have 
gender-specifi c normative misperceptions of drinking in 
various contexts. Moreover, these results demonstrated that 
same-sex perceptions of drinking by context were related to 
actual drinking in these same contexts, even when taking rel-
evant demographics into account. Future research is needed 
to empirically evaluate the use of social norms interventions 
in efforts to decrease drinking in high-risk contexts among 
college students.
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