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ABSTRACT. Objective: Given that the majority of college cannabis use 
occurs in social situations, descriptive norms (beliefs about others’ use) 
and injunctive norms (others’ approval of risky use) may be particularly 
relevant to cannabis-related behaviors. Yet, little research has examined 
the unique impact of these norms on one’s own behaviors when account-
ing for the variance attributable to other relevant cognitive factors. The 
current study is the fi rst known investigation of the unique impact of 
social norms, cannabis use motives, and cannabis effect expectancies 
on cannabis use. Method: Data came from 223 (64.1% female) current 
cannabis-using undergraduates who completed an online questionnaire 
in exchange for psychology-course research credit. Results: Descrip-
tive norms regarding friends (not students in general) and injunctive 

norms (friends and parents) were related to cannabis use frequency. 
Descriptive norms (friends, not students in general) and injunctive norms 
(friends, not parents) were related to cannabis problems. Relevant norms, 
expectancies, and motives accounted for 66.8% of the variance in can-
nabis use frequency and 28.7% of the variance in cannabis problems. 
In multivariate analyses, descriptive norms (friends) accounted for the 
greatest amount of unique variance in cannabis use frequency, whereas 
coping motives accounted for the greatest amount of unique variance in 
cannabis-related problems. Conclusions: Descriptive norms (friends) 
and coping motives may be two cognitive vulnerability factors that could 
be particularly important targets for interventions. (J. Stud. Alcohol 
Drugs, 74, 720–726, 2013)
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COLLEGE SUBSTANCE USE is strongly infl uenced 
by beliefs about others’ substance use (i.e., descriptive 

norms) and others’ approval of substance use (i.e., injunctive 
norms) (for review, see Borsari and Carey, 2001). Although 
most of this research has concerned alcohol, descriptive and 
injunctive norms do seem to play important roles in cannabis 
use. Regarding descriptive norms, cannabis users believe a 
greater percentage of other students also use cannabis (Wolf-
son, 2000). College students who believed typical students 
used cannabis in the past month were three times more likely 
to have used cannabis themselves in the past month than 
were students who believed typical students did not use it 
(Arbour-Nicitopoulos et al., 2010). Descriptive norms are 
related to more frequent use (Grossbard et al., 2009; Kilmer 
et al., 2006; Neighbors et al., 2008a; White et al., 2006a) 
and to more cannabis-related problems (Kilmer et al., 2006; 
Neighbors et al., 2008a). Regarding injunctive norms, believ-
ing that friends approve of cannabis use is related to more 
frequent self-use and cannabis-related problems (Neighbors 
et al., 2008a). In the only known examination of the unique 
impact of social norms on cannabis use behaviors, descrip-

tive and injunctive norms regarding friends, but not social 
expectancies, remained signifi cantly related to the frequency 
of cannabis use in multivariate analyses (Neighbors et al., 
2008a). Notably, descriptive norms are prospectively related 
to increases in cannabis use (White et al., 2006a), suggesting 
a potential causal relationship.
 The strength of the relationship between social norms and 
cannabis use appears to vary as a function of the reference 
group. Cannabis use was positively correlated with injunctive 
norms regarding close friends and parents but not students 
in general (LaBrie et al., 2010). Further, among regular can-
nabis users (i.e., used cannabis ≥20 times in the past year), 
injunctive norms regarding close friends were signifi cantly 
greater than for students in general or parents (LaBrie et al., 
2011). It appears that descriptive norms regarding friends 
were more strongly related to the frequency of self-use and 
use-related consequences than descriptive norms regarding 
students in general (Kilmer et al., 2006), although reference 
groups were not directly compared in that study.
 There remain several gaps in our understanding of the 
impact of social norms on cannabis use behaviors that the 
current study sought to elucidate. First, direct comparisons 
between reference groups regarding descriptive norms have 
not been conducted. Given that college students tend to 
grossly overestimate the prevalence of cannabis use among 
other college students (Kilmer et al., 2006; Perkins et al., 
1999), elucidating beliefs about which groups of people 
most infl uence students’ cannabis use behaviors could have 
important implications for prevention and treatment efforts. 
The current study tested whether normative beliefs regard-
ing more proximal reference groups (e.g., friends) were 
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more strongly related to cannabis use behaviors than beliefs 
regarding more distal groups (e.g., students in general, 
parents).
 Second, the relative strength of social norms in the pre-
diction of cannabis use has received little attention. As stated 
above, prior work (Neighbors et al., 2008a) found descrip-
tive and injunctive norms regarding friends to be stronger 
predictors of cannabis use than social expectancies. This 
work was extended in the current study by testing whether 
social norms remained signifi cantly related to cannabis use 
frequency and cannabis-related problems after accounting 
for the variance attributable to both positive and negative 
cannabis-effect outcome expectancies as well as cannabis 
use motives, cognitive factors related to cannabis use behav-
iors (Lee et al., 2007; Schafer and Brown, 1991; Simons et 
al., 1998). Prior work was also extended by examining the 
unique contribution of descriptive and injunctive norms by 
reference group. Given that normative beliefs are malleable 
in brief inventions and changes in normative beliefs lead to 
better outcomes (Carey et al., 2010; Terlecki et al., 2012), 
identifying the relative contribution of known cognitive pre-
dictors of cannabis use could provide important information 
that could guide treatment and prevention efforts.

Method

Participant selection and procedures

 Participants were recruited through the psychology un-
dergraduate participant pool as part of a study on cognitive 
factors related to cannabis use (Buckner et al., 2013). The 
study was approved by the university’s institutional review 
board, and informed consent was obtained before data col-
lection. Participants completed an online survey via survey-
monkey.com and received research credit for completion of 
the survey.
 Although 969 participants began the survey, 4.4% were 
deemed ineligible because they were outside the target age 
range of 18–24 years (n = 22), had incomplete responses (n 
= 15), or had questionable validity (n = 4; detailed below). 
In line with the time frame of the measure used to assess 
cannabis-related problems (described below), the current 
study included the 24.8% of the remaining 926 who en-
dorsed current (i.e., past-3-month) cannabis use. An addi-
tional seven participants were identifi ed as outliers and were 
excluded from analyses for scoring more than 3 SD from the 
mean on variables of interest (specifi cally, on the measure of 
cannabis-related problems [n = 3], injunctive norms regard-
ing parents [n = 3], or both [n = 1]). The fi nal sample (n = 
223) was predominantly female (64.1%) and non-Hispanic/
Latino (92.4%), with 57.0% working part or full time. The 
racial composition was 5.8% African American, 2.7% Asian 
American, 85.7% White, 4.5% mixed, and 1.3% other. Ages 
ranged from 18 to 23 years (M = 19.70, SD = 1.35), and 

class standings were 25.6% fi rst year, 30.5% second year, 
19.7% third year, 23.8% fourth year, and 0.4% other. Nearly 
half (43.5%) endorsed frequent (weekly) cannabis use, and 
17.0% endorsed daily use.

Measures

 Descriptive norms and self-use. Consistent with the Core 
Institute’s Campus Assessment of Alcohol and Other Drug 
Norms and prior work on social norms (Buckner et al., 2010; 
Perkins et al., 1999), participants were asked to indicate how 
often they, their friends, and students in general typically 
use cannabis. Response options were as follows: 8 (daily), 
7 (nearly every day), 6 (two to three times per week), 5 (one 
time per week), 4 (two to three times per month), 3 (one time 
per month), 2 (three to six times per year), 1 (one to two 
times per year), and 0 (never).
 Injunctive norms. Modifi ed from a measure of injunctive 
norms of alcohol (Baer, 1994), perception of friends’ and 
parents’ approval of risky cannabis use behaviors was as-
sessed by asking how friends/parents would respond if they 
knew the participant (a) used cannabis every weekend, (b) 
used cannabis daily, (c) drove after using cannabis, and (d) 
used enough cannabis to pass out. Each item was rated from 
1 (strong disapproval) to 7 (strong approval). Responses 
were summed; thus, higher scores refl ect greater approval 
of risky cannabis use. The friend and parent scales demon-
strated adequate internal consistency in our sample (α = .87, 
α = .92, respectively).
 Other cognitive risk factors. Expectations regarding can-
nabis use were assessed with the Marijuana Effect Expec-
tancy Questionnaire (MEEQ; Aarons et al., 2001; Schafer 
and Brown, 1991). In the present sample, the higher order 
MEEQ scales demonstrated adequate internal consistency: 
positive expectancies (α = .86) and negative expectancies 
(α = .86). Cannabis use motives were assessed with the 
Marijuana Motives Measure (Simons et al., 1998), a 25-item 
measure assessing on a 1 (almost never/never) to 5 (almost 
always/always) scale the degree to which participants 
smoked cannabis for particular reasons. Subscales have 
demonstrated adequate internal consistency in prior work 
(Chabrol et al., 2005) and in the present sample: conformity 
(α = .81), enhancement (α = .90), social (α = .87), coping 
(α = .87), and expansion (α = .91).
 Cannabis problems were assessed with the Marijuana 
Problems Scale (Stephens et al., 2000), a 19-item list of 
negative consequences related to cannabis use in the past 
90 days. Endorsed items were summed to create an index of 
the total number of cannabis-related problems. This measure 
has demonstrated adequate internal consistency in prior work 
(Buckner et al., 2010; Stephens et al., 2000) and in the pres-
ent sample (α = .76).
 Infrequency Scale. To identify responders who provided 
random or grossly invalid responses, we included four ques-
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tions from the Infrequency Scale (Chapman and Chapman, 
1983). As in similar studies (Buckner et al., 2010; Cohen et 
al., 2009), those who endorsed three or more infrequency 
items were excluded (n = 4).

Results

Correlations among study variables

 Bivariate correlations among study variables are presented 
in Table 1. Bonferroni corrections (.05 / 13 = .003) were 
applied. The frequency of cannabis use was signifi cantly 
positively correlated with descriptive norms (friends, but not 
students); injunctive norms (friends and parents); positive 
expectancies; and social, coping, enhancement, and expan-
sion motives. Frequency was negatively correlated with 
negative expectancies. The number of cannabis-related prob-
lems was signifi cantly positively correlated with cannabis 
use frequency; descriptive norms (friends, but not students 
in general); injunctive norms (friends, not parents); positive 
expectancies; and social, coping, enhancement, and expan-
sion motives.

Reference group

 Figure 1 illustrates the estimated marginal means and 
standard errors for students’ own use and their descriptive 
norms regarding friends and students in general presented 
separately by cannabis use frequency (weekly vs. less than 
weekly). To test the within- and between-subjects effects 
of cannabis use frequency and reference group on social 
norms, mixed-model analyses of variance (ANOVAs) were 
conducted separately for descriptive and injunctive norms. 
Regarding descriptive norms, there was a signifi cant main 
effect for reference group, F(1, 220) = 31.86, p < .001, and 
cannabis use frequency, F(1, 220) = 41.73, p < .001. The 2 

(weekly vs. infrequent) × 2 (friends vs. students) interaction 
was signifi cant, F(1, 220) = 51.02, p < .001. Follow-up con-
trasts indicate that compared with infrequent users, weekly 
users endorsed signifi cantly greater descriptive norms re-
garding friends, F(1, 220) = 85.06, p < .001, d = 1.25, but 
not students in general, F(1, 220) = 1.66, p = .199, d = 0.17. 
Inspection of Figure 1 suggests that although infrequent 
users rated friend and student use similarly, weekly users 
reported that their friends used more frequently than did 
students in general.
 To examine students’ perception of their own use com-
pared with peers’ use, difference scores were created in 

TABLE 1. Means, standard deviations, and correlations a mong study variables

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.

 1. No. of cannabis problems .–
 2. Cannabis use frequency .42* .–
 3. Descriptive norms (friends) .33* .66* .–
 4. Descriptive norms (students) .00 .17 .35* .–
 5. Injunctive norms (friends) .26* .61* .60* .21* .–
 6. Injunctive norms (parents) .13 .35* .23* .05 .35* .–
 7. Positive expectancies .23* .37* .20* -.05 .24* .18 .–
 8. Negative expectancies .19 -.35* -.31* -.10 -.30* -.15 .07 .–
 9. Social motives .23* .43* .33* .09 .42* .27* .49* -.08 .–
 10. Coping motives .46* .50* .33* .04 .34* .22* .51* .00 .52* .–
 11. Enhancement motives .20* .61* .40* .03 .49* .24* .46* -.31* .65* .43* .–
 12. Conformity motives .02 -.14 -.06 .09 -.07 -.07 .01 .16 .24* .18 -.09 .–
 13. Expansion motives .22* .46* .33* .06 .31* .23* .42* -.18 .46* .58* .43* .13 .–

M 3.2 4.1 5.2 4.6 12.9 5.4 82.2 50.2 11.2 8.7 17.0 6.6 9.4
(SD) (2.9) (2.3) (2.0) (1.6) (4.9) (2.9) (14.8) (11.9) (4.7) (4.2) (5.9) (2.9) (4.8)

Note: No. = number.
*p < .003.

FIGURE 1. Means and standard errors for students’ own cannabis use and 
descriptive norms by frequency of self-use. Compared with infrequent us-
ers, weekly users endorsed signifi cantly greater descriptive norms regarding 
friends, F(1, 220) = 85.06, p < .001, d = 1.25, but not students in general, 
F(1, 220) = 1.66, p = .199, d = 0.17.
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which the marijuana use by friends or students in general 
was subtracted from students’ own use. Two one-way ANO-
VA models compared weekly versus infrequent users on 
these difference scores. The model was signifi cant for both 
descriptive norms regarding friends, F(1, 222) = 73.07, p < 
.001, d = 1.16, and students in general, F(1, 222) = 31.86, 
p < .001, d = 1.94. Although infrequent users perceived 
their own use to be less than their friends’ use, weekly users 
perceived their own use to be comparable to that of their 
friends. Infrequent users perceived their own use to be less 
than that of students in general, whereas weekly users per-
ceived their own use to be greater than that of students in 
general.
 Regarding injunctive norms, there was a signifi cant main 
effect for reference group, F(1, 220) = 661.82, p < .001, and 
cannabis use, F(1, 220) = 82.00, p < .001. The 2 (infrequent 
vs. weekly) × 2 (friends vs. parents) interaction was signifi -
cant, F(1, 220) = 35.04, p < .001 (Figure 2). Follow-up con-
trasts indicate that compared with infrequent users, weekly 

users endorsed signifi cantly more positive injunctive norms 
regarding friends, F(1, 220) = 84.23, p < .001, d = 1.25, and 
parents, F(1, 220) = 18.98, p < .001, d = 0.59. Inspection of 
Figure 2 indicates that although both groups perceived their 
friends to be more approving of risky use than parents, the 
difference between friend and parental approval was particu-
larly pronounced for weekly users.

Unique predictors

 Variables that were signifi cantly correlated with cannabis 
use frequency were simultaneously entered into a regression 
model in which cannabis use frequency was the dependent 
variable (Table 2). To address multicollinearity, variables 
were standardized. The overall model was signifi cant, F(10, 
211) = 42.47, p < .001. Together, the independent variables 
accounted for 66.8% of the variance in cannabis use frequen-
cy. Descriptive norms (friends), injunctive norms (friends, 
parents), and coping and enhancement motives remained 
signifi cantly, positively related to cannabis use frequency. 
Negative expectancies and social motives were negatively 
related to use. Descriptive norms (friends) accounted for the 
greatest percentage of unique variance in cannabis use fre-
quency, followed by enhancement motives, injunctive norms 
(friends), and coping motives.
 Standardized versions of the variables that were sig-
nifi cantly correlated with cannabis-related problems were 
simultaneously entered into a regression model in which 
the number of cannabis-related problems was the dependent 
variable (Table 3). The overall model was signifi cant, F(9, 
212) = 9.49, p < .001. Together, the independent variables 
accounted for 28.7% of the variance in cannabis-related 
problems. Frequency of self-use and coping motives re-
mained signifi cantly related to cannabis-related problems. 
Coping motives accounted for the greatest amount of unique 
variance, followed by self-use.

Discussion

 These fi ndings contribute to our understanding of the 
impact of cognitive factors on cannabis-related behaviors in 

TABLE 2. Linear regression model predicting frequency of cannabis use

Variable B β t p sr2

Sexa -0.31 -.06 -1.51 .133 .00
Descriptive norms (friends) 0.77 .34 6.46 .000 .07
Injunctive norms (friends) 0.40 .17 3.14 .002 .02
Injunctive norms (parents) 0.26 .09 2.03 .043 .01
Positive expectancies 0.11 .05 0.97 .335 .00
Negative expectancies -0.22 -.10 -2.10 .037 .01
Social motives -0.27 -.12 -2.03 .044 .01
Coping motives 0.44 .19 3.44 .001 .02
Enhancement motives 0.63 .27 4.57 .000 .03
Expansion motives 0.12 .05 0.98 .327 .00

aSex was dummy coded such that 0 = male and 1 = female.

FIGURE 2. Means and standard errors for injunctive norms by frequency 
of self-use. Compared with infrequent users, weekly users endorsed sig-
nifi cantly more positive injunctive norms regarding friends, F(1, 220) = 
84.23, p < .001, d = 1.25, and parents, F(1, 220) = 18.98, p < .001, d = 0.59.
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several ways. First, this is the fi rst known study of the rela-
tive impact of social norms, cannabis use motives, and can-
nabis effect expectancies on college cannabis use behaviors. 
Second, this study is the fi rst to directly test the impact of 
reference group on the relationships of both descriptive and 
injunctive norms to cannabis-related behaviors, determining 
that cognitions regarding more salient groups (normative be-
liefs about friends) appear to play especially important roles 
in the frequency of cannabis use, whereas coping motives 
appear to be especially important in use-related problems.
 Although prior work (Neighbors et al., 2008a) found 
descriptive and injunctive norms regarding friends to be 
stronger predictors of cannabis use than social expectancies, 
this is the fi rst known study to determine that social norms 
are among the best predictors of illicit substance use (in this 
case, cannabis) after accounting for variance attributable to 
both positive and negative expectancies as well as other cog-
nitive vulnerability factors related to substance-related be-
haviors (i.e., motives). Consistent with the college drinking 
literature (Neighbors et al., 2007), descriptive and injunctive 
norms (friends) were among the strongest predictors of the 
frequency of self-use in the current study. Notably, descrip-
tive norms (friends) were the strongest predictor of the 
frequency of one’s own cannabis use, and injunctive norms 
(friends) were as strong a predictor as coping motives.
 Although descriptive and injunctive norms regarding 
friends were robustly related to more frequent cannabis use, 
they were not robustly related to cannabis-related problems 
in multivariate analyses. Rather, coping motives were the 
strongest predictor of cannabis-related problems. This fi nd-
ing is consistent with a growing body of work suggesting 
that young adults with chronically elevated negative affect 
appear especially vulnerable to cannabis-related impairment 
(Buckner and Schmidt, 2008; Buckner et al., 2012), particu-
larly if they use cannabis as a means to manage that negative 
affect (Buckner et al., 2007; Johnson et al., 2010).
 Some fi ndings suggest that the relations of social norms 
to cannabis-related behaviors may be somewhat different 
from the relations of social norms to drinking behaviors. 
Injunctive norms (friends) were unique predictors of alcohol-
related problems (Neighbors et al., 2007). Yet, injunctive 
norms were not uniquely related to cannabis problems, sug-

gesting that those experiencing cannabis-related problems 
do not simply engage in risky use (e.g., driving under the 
infl uence) because they believe their friends or parents ap-
prove of such behaviors. To better understand the role of in-
junctive norms on cannabis use behaviors, future work could 
benefi t from assessing whether injunctive norms regarding 
a wider range of cannabis-related behaviors (e.g., approval 
of missing class to smoke, of attending class after using, or 
of neglecting homework or other responsibilities to use) are 
related to experiencing cannabis problems.
 A second difference is that although drinking frequency 
mediated the relationships of alcohol-related problems to 
motives (Neighbors et al., 2007), coping motives remained 
signifi cantly related to cannabis-related problems after 
accounting for the variance attributable to cannabis use 
frequency. This fi nding suggests that students who use can-
nabis as a means to manage negative affect may not experi-
ence more cannabis-related problems simply because they 
tend to use cannabis more frequently. Rather, something 
about the ways in which they use cannabis may place them 
at greater risk for problems. Perhaps they do not use can-
nabis more frequently but use in greater quantities when 
they do use. Alternatively, perhaps they are more likely to 
use in high-risk situations (e.g., while driving) or in ways 
that cause functional impairment (e.g., using before class or 
doing homework instead of waiting until afterward). Future 
work will be necessary to identify what use-related behaviors 
place these individuals at risk for problems.
 Another contribution of the current study is that it is 
the fi rst to directly test the impact of reference group on 
the relationships of both descriptive and injunctive norms 
to cannabis-related behaviors. The present study replicated 
prior work fi nding that the frequency of cannabis use was 
positively correlated with injunctive norms (friends and 
parents) (LaBrie et al., 2010) and that more frequent users 
endorsed more positive injunctive norms regarding friends 
than parents (LaBrie et al., 2011). Prior work was extended 
by determining that descriptive norms regarding friends 
(but not students in general) were related to the frequency 
of cannabis use. Taken together, these fi ndings support the 
contention that social norms regarding more proximal groups 
appear more strongly related to substance-related behaviors 

TABLE 3. Linear regression model predicting number of cannabis-related problems

Variable B β t p sr2

Sexa -0.41 -.07 -1.10 .272 .00
Frequency of self-cannabis use 0.79 .27 2.74 .007 .03
Descriptive norms (friends) 0.32 .11 1.33 .183 .01
Injunctive norms (friends) -0.07 -.03 -0.31 .756 .00
Positive expectancies 0.04 .01 0.18 .861 .00
Social motives 0.04 .01 0.16 .875 .00
Coping motives 1.15 .39 4.83 <.001 .08
Enhancement motives -0.40 -.14 -1.54 .125 .01
Expansion motives -0.37 -.13 -1.68 .094 .01

aSex was dummy coded such that 0 = male and 1 = female.
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than those concerning more distal groups. They also high-
light the need to attend to specifi c reference groups when 
assessing the impact of social norms on cannabis use.
 It is noteworthy that in the current study, weekly users 
perceived that their use was comparable to their friends’ use 
and more frequent than that of students in general. This is 
contrary to the college drinking literature, which fi nds that 
students tend to perceive that friends and students drink 
more than they themselves drink (Neighbors et al., 2008b). 
This fi nding suggests that more frequent cannabis users may 
have a somewhat accurate sense that they use cannabis more 
frequently than do most other students. However, consistent 
with prior work in which, despite the fi nding that only one 
third of students endorsed cannabis use, the vast majority of 
undergraduates believed that students in general use cannabis 
at least once per year (Kilmer et al., 2006), both infrequent 
and weekly users overestimated the frequency of cannabis 
use of typical students. Specifi cally, although the majority of 
students who completed the survey denied current use, can-
nabis users in this sample estimated that students in general 
tend to use cannabis two to four times per month.
 Given that decreases in normative beliefs lead to better 
outcomes during brief motivational interventions with col-
lege students (Carey et al., 2010; Terlecki et al., 2012), iden-
tifi cation of the relative contribution of specifi c normative 
beliefs has potentially important clinical implications. Brief 
motivation–based interventions for college substance use 
(White et al., 2006b) tend to target social norms regarding 
students in general. In light of the current fi ndings as well 
as those obtained in prior work (LaBrie et al., 2010), future 
work is necessary to determine whether these interventions 
could benefi t from targeting normative beliefs concerning 
friends rather than students in general. For instance, future 
work could determine whether involving peers in brief mo-
tivational interventions with college students could change 
misperceptions regarding friends’ substance use and thus 
improve outcomes. Further, given the unique relationships 
of coping motives to cannabis problems, clinicians may 
consider teaching students skills to help them better manage 
their negative affect.
 The study should be considered in light of limitations 
that suggest the need for additional work in this area. First, 
the cross-sectional nature of the design limits our ability to 
test causal relations. Second, the sample consisted solely 
of a convenience sample of undergraduate psychology stu-
dents, and replication with other populations is necessary. 
Third, given that participants completed study measures 
online, some participants may have completed measures 
under the infl uence. Fourth, injunctive norms regarding 
students in general and descriptive norms regarding pa-
rental use were not assessed, and future work could ben-
efi t from inclusion of these norm types. Fifth, future work 
could benefi t from assessment of actual use (rather than 
perceived use) by friends.

 In sum, data from the current study indicate that social 
norms (particularly normative beliefs regarding friends) are 
strongly and uniquely related to more frequent cannabis use. 
Further, coping motives are robustly related to cannabis use 
behaviors. An important next step in this line of work will 
be to determine whether cognitive–behavioral strategies that 
specifi cally target these cognitive factors improve treatment 
outcomes for college students seeking treatment to help them 
manage or cease their cannabis use.
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