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Abstract

According to theory, those high in social anxiety (SA) are at risk for drinking alcohol for coping 

and conformity motives, which in turn lead to alcohol use and related problems. Empirical tests of 

this risk pathway in non-clinical samples have produced mixed results. Although those high on SA 

may drink to cope with anxiety and to reduce the likelihood of social rejection, they may also 

avoid drinking for fear of embarrassing themselves when intoxicated. Central to alcohol use by 

those high in SA is a temporary disregard of alcohol’s potentially negative consequences. 

Accordingly, we hypothesized that SA would positively predict alcohol use and problems, but only 

at high levels of impulsivity (IMP). We expected these interactive effects to be mediated by coping 

and conformity motives. Undergraduates (N = 461) completed self-reports. Partially supporting 

hypotheses, IMP moderated the association between SA and alcohol-related problems (but not 

use), such that SA predicted problems only at high IMP. This interactive effect was mediated by 

coping (but not conformity) motives, such that SA positively predicted coping motives (especially 

at high IMP), which in turn predicted problems. Results suggest that IMP and coping motives 

clarify SA-related drinking. Clinical interventions may consider targeting IMP.
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1. Introduction

Motivational theories (Conger, 1956; Cooper, 1994) predict that those with elevated social 

anxiety (SA) are particularly responsive to alcohol’s anxiolytic effects. Accordingly, through 

repeated drinking experience they learn that alcohol use has negatively reinforcing effects 
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(i.e., reduces anxiety, decreases likelihood of social rejection) (Carrigan and Randall, 2003; 

Carrigan et al., 2008; Ham and Hope, 2005). However, evidence does not support a 

straightforward SA-alcohol use association. The adult literature demonstrates that those with 

(vs. without) an SA disorder are three times more likely to have a co-morbid alcohol use 

disorder (Merikangas and Angst, 1995). In contrast, examinations at subclinical levels 

earlier in the risk trajectory (i.e., students) reveal unclear support, with studies supporting 

positive (Kidorf and Lang, 1999), negative (Eggleston et al., 2004), and even null (Buckner 

et al., 2013) associations between SA and alcohol use. While evidence provides consistent 

statistical support for a positive association between SA and alcohol-related problems 

(Buckner et al., 2013), a meta-analysis revealed that the mean effect size for this association 

across studies is very small (r = .053) (Schry and White, 2013). We aimed to clarify SA as a 

risk factor for alcohol use and related problems early in the risk trajectory, among 

undergraduates.

1.1. Moderating role of impulsivity

While those high in SA may drink to reduce anxiety and likelihood of social rejection, they 

may also avoid drinking as alcohol is linked to potentially embarrassing disinhibited 

behavior. For those high in SA to drink, they must temporarily disregard the longer-term 

negative outcomes of drinking and focus on alcohol’s immediate anxiolytic effects. 

Accordingly, impulsivity (IMP) may moderate the SA-alcohol use/problem relation. IMP 

refers to a set of individual differences that relate to biased attention to reward, and risky 

behavior to obtain immediate gratification, despite potential negative outcomes (Pihl and 

Peterson, 1995). IMP is also associated with decreased tolerance for negative emotions and 

increased risky behavior when emotionally distressed (Zuckerman and Kuhlman, 2000). 

There is some evidence pointing to a sub-group of socially anxious individuals who are 

behaviorally disinhibited or impulsive (Kashdan et al., 2009). This sub-group has been 

linked with increased risky behaviors and substance use disorder co-morbidity (Nicholls et 

al., 2014). We contend that high SA may be associated with risk for alcohol use and related 

problems, but only when IMP is high. This prediction remains untested among 

undergraduates.

1.2. Mediating role of drinking motives

Four drinking motives, which vary along reinforcement valence (positive, negative) and 

source (internal, external), have been linked with alcohol use and problems (Cooper, 1994): 

enhancement (positive reinforcement, internal; e.g., to increase positive mood), social 

(positive reinforcement, external; e.g., for social affiliation), coping (negative reinforcement, 

internal; e.g., to reduce anxiety), and conformity (negative reinforcement, external; e.g., 

avoid social rejection). Research consistently links internal drinking motives with alcohol 

use and related problems (Kuntsche et al., 2005). A few studies have linked conformity 

drinking motives to problematic drinking (e.g., Magid et al., 2007), but social drinking 

motives are generally unproblematic (Merrill and Read, 2010).

While theory suggests that SA should lead to alcohol use and related problems through its 

effects on coping and conformity drinking motives, research is mixed. Supporting theory, 

two studies link elevated SA to negative reinforcement-motivated drinking (coping and 
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conformity), which in turn predicted increased alcohol-related problems (Lewis et al., 2008; 

Stewart et al., 2006). In contrast, Buckner et al. (2006) found that enhancement motives 

mediated this effect, while Ham et al. (2009) found that coping but not conformity motives 

partially mediated the association between SA and two aspects of hazardous drinking. In 

addition, evidence does not consistently link SA with negative reinforcement motives in 

undergraduates. While many studies find a positive link between SA and coping motives 

(Buckner and Heimberg, 2010; Clerkin and Barnett, 2012; Lewis et al., 2008; Stewart et al., 

2006), others have found SA to be unrelated to coping-related drinking (Ham et al., 2007). 

Moreover, the SA-conformity motives relation is very inconsistent (Lewis et al., 2008; Ham 

et al., 2007). The high intercorrelations among the drinking motives were not accounted for 

in extant work; this is problematic when the goal is to examine conceptually unique effects.

1.3. Mediated moderation model

Informed by the Acquired Preparedness Model (Corbin et al., 2011), we propose that the 

moderating role of IMP may clarify why some persons high in SA drink frequently for 

negative reinforcement purposes, while others do not. According to this model, personality 

traits related to disinhibition, like IMP, shape the learning of alcohol-related cognition 

(Corbin et al., 2011). Specifically, elevated IMP in socially anxious persons may enhance the 

salience of alcohol’s immediate anxiolytic effects (i.e., reduce nervousness and fears of not 

fitting in) and shift attention away from alcohol’s aversive outcomes. Due to biased learning, 

those high in SA and high in IMP may come to drink for coping and conformity motives. In 

turn, drinking for these motives should lead to heavy alcohol use and problems (Cooper, 

1994).

1.4. The current study

We hypothesized that IMP would moderate the association between SA and problematic 

drinking, such that SA would be positively associated with both alcohol use and problems at 

high but not low IMP. Further, we expected that this effect would be mediated by coping and 

conformity motives.

2. Materials and methods

2.1. Participants and procedure

A total of 574 undergraduates completed online self-reports. Since drinking motives were 

assessed, only drinkers (≥1 drink in past month) were included in analyses. The final sample 

included N = 461 drinkers (376 women; Mage = 22.23 years, SD = 4.48, range 18–34 years). 

Excluded cases (i.e., abstainers) did not differ significantly from those included in terms of 

SA and IMP. Ethnic groups were Caucasian (77%), Asian (5%), African-American (3%), 

Hispanic (3%), and “Other” (12%). Students lived with family (64%), off-campus without 

family (34%), and on campus (2%). Participants volunteered via an online participant pool 

and were compensated with course credit. Participants had to be of legal drinking age (18 

years old) to be eligible.
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2.2. Measures

2.2.1. The Liebowitz Social Anxiety Scale (LSAS) (Liebowitz, 1987; Heimberg 
et al., 1999)—Participants rated their fear/anxiety (0 = none to 3 = severe) and avoidance 

(0 = never (0%) to 3 = usually (67–100%)) for each of the 24-items/situations. A composite 

score was created by averaging all items. Previous work supports good internal consistency 

(α = .96) and retest reliability (r = .83) of the LSAS (Baker et al., 2002). Our Cronbach’s 

alpha was .96.

2.2.2. Substance Use Risk Profile Scale — impulsivity (Woicik et al., 2009)—
This subscale captures IMP globally and relates to acting without premeditation. Participants 

rated how true each of the 5 items (1 = strongly disagree to 4 = strongly agree) was for them. 

A sum score was calculated. Previous work supports acceptable internal consistency (α = .

70) and retest reliability (r = .65) of the IMP subscale (Woicik et al., 2009). This work also 

demonstrates that SURPS IMP aligns with other widely used measures of IMP (Woicik et 

al., 2009). Our Cronbach’s alpha was .72.

2.2.3. Drinking Motives Questionnaire-Revised (DMQ-R) (Cooper, 1994)—
Participants indicated how often (1 = almost never/never to 5 = almost always/always) they 

drink for each motive: enhancement (5-items), social (5-items), coping (5-items), and 

conformity (5-items). Mean subscale scores were derived. Previous work supports good 

subscale internal consistencies (α = .82–.88) (Kuntsche et al., 2006). Our Cronbach’s alphas 

ranged from .80–.95.

2.2.4. Alcohol use (Cahalan et al., 1969)—Participants indicated frequency (0 = not at 

all to 7 = every day of the week) and quantity (0 = not at all to 10 = ten drinks/occasion) of 

drinking on a typical week in the past month. A composite score reflecting typical weekly 

use was derived. This is a common measure in the literature (Keough & O’Connor, 2014; 

Read & O’Connor, 2006) and is found to be accurate when confidentiality is ensured (Sobell 

& Sobell, 1990). Supporting concurrent validity, this measure correlates highly with annual 

drinking rates (O’Malley and Johnson, 2002) and past-90 weekly alcohol use (Read & 

O’Connor, 2006).

2.2.5. Young Adult Alcohol Consequences Questionnaire (YAACQ) (Read et 
al., 2006)—Participants indicated whether or not (1 = yes; 0 = no) they experienced each of 

the 48 alcohol-related problems in the past year. “Yes” responses were summed to provide a 

total score. The YAACQ total score has demonstrated good internal consistency (α = .89) 

and validity (Read et al., 2006). Using tetrachoric correlations, our Cronbach’s α was .93.

2.3. Data analytic overview

Analyses were conducted in Mplus (Muthén and Muthén, 2012). Following preliminary 

analyses, path analysis was used to test the proposed interactive effects of SA and IMP on 

alcohol use and related problems. Next, path analysis was used to test the proposed mediated 

moderation model from SAxIMP to alcohol outcomes via drinking motives. Predictor 

variables were centered and moderation effects were probed using simple slopes (Aiken and 
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West, 1991), conditioning the effect of SA on the alcohol outcomes at high (+1 SD) and low 

(−1 SD) IMP.

The initial model was saturated to examine the unique interactive effect of SAxIMP on 

alcohol use and problems. Model fit in the mediated moderation path model was considered 

excellent if the CFI and TLI were >.95, the RMSEA was ≤.05 and the model χ2/df ratio was 

<3.0 (Hu & Bentler, 1999; Kline, 2011). Covariances were estimated among motives and 

among drinking outcomes to control for shared variance. Bias corrected bootstrapping was 

used to test the presence and magnitude of indirect effects. Mediation was supported if the 

indirect effect CI did not contain zero (Fritz and MacKinnon, 2007). Consistent with Merrill 

and Read (2010), hypothesized and non-hypothesized indirect effects were evaluated at 95% 

and 99% CIs, respectively.

3. Results

3.1. Data screening

There were no outliers or missing data. We used robust maximum likelihood estimation 

(MLR) to calculate path coefficients and fit indices because some variables were positively 

skewed. MLR and bootstrapping are robust to violations of multivariate normality 

(Mackinnon, 2008; Muthén and Muthén, 2012).

3.2. Descriptive statistics and bivariate correlations

Relative to other Canadian undergraduates, our sample had comparable weekly alcohol use 

and related problems (e.g., Grant et al., 2007) (Table 1). SA positively correlated with all 

drinking motives, but was uncorrelated with alcohol use or related problems.

3.3. Hypothesis testing

3.3.1. Moderation analysis1 (see Table 2)—Unexpectedly, the SAxIMP interaction 

was not a statistically significant predictor of alcohol use (R2 = .04). However, as 

hypothesized, the SAxIMP interaction term was a statistically significant predictor of 

alcohol-related problems (R2 = .15). As expected, there was a significant positive association 

between SA and alcohol-related problems at high, but not low, IMP (Fig. 1).

3.3.2. Mediated moderation analysis—The initial hypothesized model did not fit the 

data well (χ2
6) = 48.28, p = .00, χ2/df = 8.05, CFI = .95, TLI = .74, RMSEA = .12 [90% CI 

= .09, .16]). Based on theory, previous findings on IMP and alcohol use (Krank et al., 2011), 

and modification indices, two direct paths were added iteratively and improvement in fit was 

assessed using Satorra and Bentler’s (2010) Δχ2 test in models estimated using MLR. 

Adding direct effects from IMP to problems (Δχ2 = 37.33, p < .001) and from IMP to 

alcohol use (Δχ2 = 13.41, p < .001) led to significant improvements in model fit. The final 

model fit was excellent: (χ2
(4) = 8.10, p = .09, χ2/df = 2.03, CFI = .99, TLI = .96, RMSEA 

= .05 [90% CI = .00, .09]) (see Fig. 2)

1Residency and gender were tested initially as covariates in our model given that these demographic factors are known to influence 
alcohol use. However, the model results did not change. We chose to report the model without covariates, given that the model was 
already quite complex for the sample size.
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As expected, the SAxIMP interaction term was a statistically significant predictor of coping 

motives, but (unexpectedly), not conformity motives. Consistent with previous work 

(Kuntsche et al., 2005), coping motives was a positive statistically significant predictor of 

alcohol-related problems, but not use. Counter to hypotheses and previous work (e.g., 

Merrill and Read, 2010), conformity motives was not a statistically significant predictor of 

alcohol use or problems.

See Table 3 for summary of all indirect effects in the unconditional path model. Partially as 

hypothesized, the interactive effect of SAxIMP on alcohol-related problems was mediated 

by coping motives. However, this effect was not mediated by conformity motives. The 

hypothesized indirect effect from SA to alcohol-related problems via coping motives was 

supported at high (b = 1.10, 95% CI [0.42, 1.92]) and to a lesser extent low (b = 0.68, 95% 

CI [0.31, 1.29]) IMP. While this indirect effect was not expected at low IMP, the pattern of 

effect sizes supports hypotheses. The first order effect of SA on alcohol-related problems 

was also mediated by coping motives. Consistent with extant literature on impulsivity-

related drinking (Magid et al., 2007; Woicik et al., 2009), the indirect effects from IMP to 

alcohol-related problems via both enhancement and coping motives were supported.

4. Discussion

We aimed to clarify SA as a risk factor for alcohol use and related problems at the early end 

of the risk trajectory (i.e., non-clinical undergraduates). We observed null zero-order 

correlations between SA and alcohol use and related problems. This is not surprising, given 

mixed evidence supporting the association between SA and drinking behavior. Fitting with 

theory, however, we found that IMP moderated the SA-alcohol relation. Specifically, 

elevated SA increased risk for alcohol-related problems (but not elevated use), but only if 

IMP was high. Further, we found support that this interactive effect was mediated by coping 

(but not conformity) motives. Our results provide support for an integrative model of SA-

related drinking — one that identifies the contributing and mechanistic roles of IMP and 

coping motives, respectively.

A sizable body of evidence demonstrates that IMP relates to heavy drinking and alcohol-

related problems (see Dick et al., 2010). It has been consistently found that elevated IMP 

influences drinking outcomes both directly and indirectly (through motives) (Krank et al., 

2011; Magid et al., 2007). Our results align with this work. Traditionally, theory predicts that 

those high in IMP drink for positive reinforcement purposes (e.g., “excitement”) (e.g., Pihl 

and Peterson, 1995), but emerging evidence also implicates IMP in negative reinforcement-

motivated drinking (MacKinnon et al., 2014). Our results support both pathways, suggesting 

that elevated IMP may be linked to drinking, as a way to change internal states, be this 

drinking to increase positive or decrease negative affect.

Currently, little is known about how IMP operates in the SA pathway to alcohol use and 

related problems. Consistent with theory and emerging evidence on the co-occurrence of 

disinhibition and SA (Kashdan and Hofmann, 2008), our data suggest that those with 

elevated SA, who are also impulsive, are at risk for alcohol-related problems. Further, our 

data implicate coping motives as the explanatory variable in this risk pathway.
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Our work sheds insight on the mixed association between SA and drinking motives found in 

extant studies. By testing IMP as a moderator of the SA-alcohol relation, and by considering 

the unique mediating roles of coping and conformity drinking motives (after controlling for 

overlap with other motives), our work offers some resolution to this literature. Consistent 

with the Acquired Preparedness Model (Corbin et al., 2011), we found that coping motives 

alone mediated the effect of SA on alcohol-related problems. This is consistent with extant 

drinking motives work (Kuntsche et al., 2005) demonstrating that these individuals are at 

risk for alcohol-related problems because of their coping motives for alcohol use. Of course, 

the cross sectional nature of our study limits us in testing the influence of IMP on the 

development of coping motives per se in socially anxious individuals, however.

We did not find support for conformity drinking motives as a mediator of the SA-drinking 

relation. There are two possible reasons for this finding. First, external motives are highly-

context dependent and less stable over time than are internal motives for drinking (Kuntsche 

et al., 2005). Accordingly, some researchers posit that individual difference factors (like SA) 

may play less of a role in externally- (versus relative internally) motivated drinking 

(Kuntsche et al., 2006). Supporting this, several studies show that the association between 

conformity (and social) motives and alcohol use tends to be weak and/or not statistically 

significant once controlling for coping and enhancement motives (Kuntsche et al., 2006; 

Stewart and Devine, 2000). Second, while some work in undergraduates implicates 

conformity motives in problematic drinking (Stewart et al., 2006), it is possible that drinking 

to fit in plays a more central role in adolescence than in young adulthood. Peer alcohol use 

and peer attitudes about drinking are strong and consistent predictors of teenage alcohol use 

(Ary et al., 1993). Also, conformity-motivated drinking tends to be highly endorsed in 

adolescents (Brown & Finn, 1982), particularly among those with elevated anxiety (Comeau 

et al., 2001). Future work should examine the trajectories of conformity-motivated drinking 

from adolescence to young adulthood (and within this period) in those with elevated SA and 

IMP.

There are limitations of our study. First, the correlational design limits inferences about 

coping motives as causal mechanisms. Future experimental (e.g., in-lab anxious mood 

inductions) and longitudinal work should look at the temporal precedence of these 

constructs. Second, IMP is multifaceted and some aspects of IMP relate more strongly to 

substance use than others (Gullo et al., 2014). We measured IMP globally (i.e., acting 

without premeditation; MacKinnon et al., 2014); thus, future work should expand on our 

study by examining how different aspects of IMP link to alcohol use and problems in those 

with elevated SA. This may help to clarify the lack of results for alcohol use in the present 

study. Specifically, negative urgency (acting rashly when emotionally distressed) may be 

particularly relevant to SA-related drinking (Cyders and Smith, 2008). Third, our gender 

imbalance prohibited testing gender effects. One recent finding (Buckner and Shah, 2015) is 

that conformity motives uniquely explained the SA-alcohol problem association among men, 

whereas, coping with anxiety motives uniquely mediated this association in women. Future 

studies should integrate IMP into gender-specific models of SA-related alcohol use. Fourth, 

like much of work in the literature, we used the broad coping motives subscale from the 

DMQ-R; however, recent work shows that it is valuable to differentiate between coping with 

anxiety versus coping with depression motives (Grant et al., 2007). Future work should 
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integrate this distinction. Fifth, some of our measures had different timeframes of 

measurement (e.g., past month alcohol use and past year alcohol problems). However, it 

should be noted that past 30-day alcohol use correlates highly with annual drinking 

(O’Malley and Johnson, 2002) and yearly alcohol-related problems (Read and O’Connor, 

2006). Finally, the lack of psychiatric history for participants is an additional limitation.

5. Conclusions

Our study contributes to the current understanding of the moderating and mediating roles of 

IMP and coping motives, respectively, in the SA-pathway to alcohol-related problems. Our 

work advances risk models, such that those who study SA-risk should consider the 

contributing role of IMP in coping-related drinking and ultimately alcohol-related problems. 

Also, our work suggests that clinical interventions for coping-motivated drinking by those 

high in SA should consider targeting IMP.
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Fig. 1. 
Simple slopes of social anxiety predicting alcohol-related problems at high (+1 SD) and low 

(−1 SD) levels of impulsivity (title). Alcohol use was a covariate.
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Fig. 2. 
Full mediated moderation path model from social anxiety by impulsivity to drinking 

outcomes via motives (title). Unstandardized coefficients with standard errors (in brackets) 

are presented. Solid lines are statistically significant paths (p < .05) and gray lines are non-

statistically significant paths (p > .05). Broken lines are non-hypothesized, but theoretically 

consistent direct effects that were significant (p < .05). Covariances were estimated among 

the drinking motives (b = 0.09–0.58, ps < .001) but are not presented for clarity.
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Table 3

Summary of indirect effects in the unconditioned model.

Effect Indirect effect 95% CI 99% CI

SA → Enhancement motives → Use 0.40 (0.11, 0.81) (−0.01, 0.93)

SA → Enhancement motives → Problems 0.52 (0.13, 1.00) (−0.02, 1.11)

IMP → Enhancement motives → Use 0.09 (0.02, 0.17) (0.00, 0.20)

IMP → Enhancement motives → Problems 0.12b (0.02, 0.17) (0.01, 0.29)

SA × IMP → Enhancement motives → Use 0.10 (−0.02, 0.24) (−0.08, 0.28)

SA × IMP → Enhancement motives → Problems 0.13 (−0.03, 0.36) (−0.09, 0.43)

SA → Social motives → Use 0.04 (−0.37, 0.46) (−0.49, 0.62)

SA → Social motives → Problems 0.55 (−0.06, 1.23) (−0.23, 1.53)

IMP → Social motives → Use 0.01 (−0.04, 0.05) (−0.06, 0.07)

IMP → Social motives → Problems 0.06 (0.00, 0.15) (−0.02, 0.16)

SA × IMP → Social motives → Use 0.00 (−0.03, 0.02) (−0.05, 0.04)

SA × IMP → Social motives → Problems 0.00 (−0.09, 0.06) (−0.13, 0.09)

SA → Coping motives → Use 0.09 (−0.25, 0.46) (−0.38, 0.59)

SA → Coping motives → Problems 0.91a (0.38, 1.59) (0.21, 1.78)

IMP → Coping motives → Use 0.01 (−0.04, 0.08) (−0.05, 0.10)

IMP → Coping motives → Problems 0.14b (0.06, 0.26) (0.04, 0.29)

SA × IMP → Coping motives → Use 0.01 (−0.02, 0.07) (−0.03, 0.10)

SA × IMP → Coping motives → Problems 0.08a (0.01, 0.22) (−0.02, 0.30)

SA → Conformity motives → Use −0.11 (−0.48, 0.16) (−0.63, 0.27)

SA → Conformity motives → Problems 0.23 (−0.15, 0.76) (−0.29, 0.91)

IMP → Conformity motives → Use −0.02 (−0.06, 0.02) (−0.10, 0.04)

IMP → Conformity motives → Problems 0.03 (−0.02, 0.13) (−0.04, 0.16)

SA × IMP → Conformity motives → Use −0.01 (−0.09, 0.01) (−0.15, 0.03)

SA × IMP → Conformity motives → Problems 0.02 (−0.02, 0.12) (−0.05, 0.18)

Note. SA = social anxiety; IMP = impulsivity. Unstandardized parameter estimates are presented.

a
indicates mediation for hypothesized indirect effects at 95% CIs and

b
represents mediation for non-hypothesized indirect effects at 99% CIs.
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