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Abstract 

Anxiety sensitivity, drinking motives, alcohol expectancies, and alcohol use and problems: A 

prospective state-trait analysis among emerging adults 

Charlotte Corran 

Alcohol use and problems increase during adolescence and peek in early adulthood. 

Tension reduction theories suggest that those high in anxiety sensitivity (AS) may be at risk for 

misusing alcohol for its anxiolytic effects. Cognitive theories point to drinking motives and 

alcohol expectancies as explanatory mechanisms of this risk pathway. The goal of the current 

study was to examine AS risk for prospective alcohol misuse, as explained by an unfolding 

cognitive process, among those transitioning out of ‘Collège d’enseignement general et 

professionnel’ (CEGEP). We hypothesized that AS, drinking for coping motives, tension 

reduction alcohol expectancies, and alcohol use and problems would be positively associated 

(across three time-points) at the ‘trait level’. Further, we hypothesized that AS would lead to a 

bidirectional and positive association between alcohol cognitions and outcomes at the ‘state 

level’. CEGEP students in their final year of study (N = 193 at baseline) completed 3 online 

questionnaires at 6-month intervals (third time point post-graduation). Confirmatory factor 

analyses were used to test measurement invariance of constructs (all but AS) across 3 time 

points, and state-trait modeling was used for hypothesis testing. Consistent with hypotheses, at 

the trait level, drinking motives and alcohol expectancies were positively associated, and alcohol 

problems were positively associated with drinking motives and sociability/liquid courage 

expectancies. At the state level, (1) AS was positively associated with cope motives, (2) positive 

expectancies were positively associated, and (3) enhancement motives were positively associated 

with sociability/liquid courage expectancies. The results suggest that AS is a risk factor for 
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coping-motivated drinking, and that there is interplay between motives and expectancies that 

needs to be considered in understanding alcohol risk pathways in emerging adults.  
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Anxiety Sensitivity, Drinking Motives, Alcohol Expectancies, and Alcohol Use and 

Problems: A Prospective State-Trait Analysis Among Emerging Adults 

Patterns of alcohol use and associated problems fluctuate over the course of development, 

peeking in early adulthood (O’Malley, 2004). In high school, alcohol is reported as the most used 

substance (Johnson et al., 2015), and in university, rates of alcohol use continue to increase. 

Indeed, the vast majority of undergraduates drink, and of those who do, 72% drink at hazardous 

levels (Adlaf et al., 2005). Heavy alcohol use during the transition from adolescence into 

emerging adulthood (i.e., 18-29 years old) has the potential to lead to a host of problems (e.g., 

poor academic performance, risky sexual encounters; Miller et al., 2007), and can presage risk 

for long-term alcohol misuse, including the development of alcohol use disorder (Grant & 

Dawson, 1997; Grant et al., 2006; Hanson et al., 2011; Marshall, 2014; McCambridge et al., 

2011; Merline et al., 2008). As such, identifying risk factors and mechanisms that influence 

alcohol use and problems during emerging adulthood is imperative. 

Anxiety Sensitivity and Alcohol Use and Problems 

Anxiety has been linked with alcohol misuse and problems across the lifespan (Burns & 

Teesson, 2002; Schulte & Hser, 2013). Indeed, alcohol use disorder (AUD) and anxiety disorders 

are highly comorbid (Grant et al., 2004; Kushner et al., 2000); 13.02% of individuals with AUD 

have a comorbid anxiety disorder (Grant et al., 2004). Specifically, AUD is comorbid with panic 

disorder (15.29-18.81%), social phobia (13.05%), specific phobia (12.34%) and generalized 

anxiety disorder (14.82%; Grant et al., 2004). Evidence indicates that those with comorbid 

alcohol and anxiety disorders drink to cope or to reduce tension, and this puts them at risk for 

alcohol related problems (e.g., Park & Levenson, 2002; Thomas et al., 2003). Anxiety sensitivity 

(AS) – the fear of experiencing anxious symptoms and the belief that these symptoms will lead 
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to negative health, social, and cognitive consequences – is related to several anxiety disorders 

across the lifespan. In particular, panic disorder and generalized anxiety disorder are associated 

with the highest levels of AS (Reiss & McNally, 1985; Allan et al., 2016; Knapp et al., 2016; 

Taylor et al., 1992).  

Tension reduction theories of alcohol use (e.g., Cappell & Herman, 1972; Greeley & Oei, 

1999; Logue et al., 1978; MacAndrew, 1982) suggest that those high in AS drink to reduce 

symptoms of anxiety or social and emotional distress (i.e., drink to cope; e.g., Cappell & 

Herman, 1972; Greeley & Oei, 1999; Logue et al., 1978; MacAndrew, 1982; Baker et al., 2004). 

Similarly, negative reinforcement models (e.g., Austin & Smith, 2008; Cooper et al., 1995; Cox 

& Klinger, 1988) suggest that individuals high in AS drink to avoid distress (e.g., anxiety 

symptoms). Together, these theoretical frameworks suggest that those high in AS use alcohol for 

its anxiolytic effects, or to temporarily reduce/eliminate their sensitivity to tension, arousal, and 

anxious thoughts and sensations (Pihl & Peterson, 1995; Reiss, 1991; Stewart et al., 1999). 

Indeed, research has shown that those high (vs. low) in AS have a greater tendency to seek out 

the arousal-dampening effects of alcohol. In turn, these subjective effects reinforce alcohol use 

(Lewis & Vogeltanz-Holm, 2002; Zack et al., 2007), thus leading to increased risk for long term 

alcohol misuse (Stewart et al., 1999). Further, AS has been linked to increased risk for alcohol 

misuse and problems over and above manifest anxiety and negative affect (Howell et al., 2010). 

Thus, AS is an affective mechanism underlying drinking, regardless of the severity of anxious 

symptoms, making it a significant transdiagnostic factor that bridges the anxiety and alcohol use 

literatures.  

Developmentally, empirical evidence suggests that AS is a personality trait that emerges 

during adolescence. In high school, self-reported levels of AS appear to be variable (Allan et al., 

2016; Weems et al., 2002), but tend to stabilize in young adulthood and reliably predict the 
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development of anxiety disorders (Schmidt et al., 2007, 2010). As such, AS could differentially 

affect alcohol use patterns during the transition from adolescence to adulthood, putting those 

high in AS at particular risk for alcohol misuse and problems. Examining AS during this critical 

period could inform targeted interventions to mitigate long-term risk.  

Mechanisms of Risk 

Cognitive theories of alcohol use posit that beliefs about the effects of alcohol influence 

drinking behaviour (Maisto et al., 1999; Kuntsche et al., 2007). Drinking motives (i.e., reason for 

drinking) and alcohol expectancies (i.e., beliefs about the positive and negative effects of 

drinking) are conceptually different cognitions that are embedded in personality traits (e.g., 

impulsivity) and in historical (e.g., genetics), sociocultural (e.g., drinking customs), 

environmental (e.g., availability of alcohol), and situational (e.g., reinforcement from past 

drinking) factors (Kuntsche et al., 2007). Social cognitive theories of behaviour propose that both 

motives and expectancies are mechanisms of risk for alcohol misuse and problems.  

Drinking Motives 

Drawing on motivational theory, Cox and Klinger (1988) posited that drinking motives 

could be conceptualized using a two-dimensional model mirroring the valence and source of the 

motive. Accordingly, Cooper (1994) proposed four types of drinking motives: enhancement 

(internally sourced) and social (externally sourced) positive reinforcement motives, and coping 

(with anxiety or depression; internally sourced) and conformity (externally sourced) negative 

reinforcement motives. These theoretically and empirically distinct drinking motives are linked 

to unique patterns of alcohol misuse and related problems (Cooper et al., 1995); those that relate 

to affect regulation have been found to be particularly risky (Comeau et al., 2001; Merrill et al., 

2014). Relevant to the current study, the cope anxiety motive for drinking aligns with tension 

reduction theory as alcohol is used to avoid, regulate, or decrease negative affect (e.g., drinking 
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to relax). A significant body of empirical research demonstrates that drinking for coping motives 

puts emerging adults at risk for alcohol misuse and problems (Carey & Correia, 1997; Cooper et 

al., 1995; Grant et al., 2007; Hasking & Oei, 2007; Kassel et al., 2000; McNally et al., 2003).  

Specific to AS risk for alcohol misuse and problems, extant evidence supports the link 

between AS and negative reinforcement drinking motives, such that studies have found that 

those high in AS (vs. low) are more likely to drink to cope with negative affect (Conrod et al., 

1998; Stewart et al., 1997). Moreover, cope anxiety motives have been found to mediate the 

association between AS and alcohol problems (Allan et al., 2015). Previous empirical evidence 

investigating specific drinking motives often control for the motive of opposite valence. Thus, 

enhancement motives – which are internally sourced and have a positive valence – could be 

relevant to the AS-alcohol use/problems association, given that individuals who drink to cope are 

looking to regulate their affect. Indeed, both enhancement and coping motives have been found 

to be associated with heavy alcohol use (Cooper, 1994). Thus, given that AS is a personality trait 

associated with alcohol misuse (Stewart et al., 1995) and a tendency to drink to regulate affect 

(Comeau et al., 2001; Conrod et al., 1998; Stewart et al., 1995), cope anxiety and enhancement 

motives could be two particularly significant mechanisms through which AS leads to alcohol 

misuse and problems. Yet, how they differentially impact drinking behaviour over time in 

emerging adults remains unclear.  

Alcohol Expectancies  

Alcohol expectancy theory and cognitive theories of alcohol use posit that beliefs about 

the effects of alcohol influence drinking behaviour (Abrams & Niaura, 1987; Maisto et al., 

1999). Alcohol expectancies – which can be positive or negative – are part of one’s long-term 

memory, reflect automatic and controlled cognitive processes that surround current and future 

alcohol use (Jones et al., 2001), and emerge primarily through the interaction between social 
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influences (i.e., of friends, family, peers) and individual differences (e.g., AS; Oei & Morawska, 

2004). Positive expectancies, or the anticipation that alcohol will have positive outcomes such as 

alleviating negative affect, have been categorized into four facets: tension reduction, sociability, 

liquid courage, and sexuality (Fromme et al., 1993; Jones et al., 2001).  

Extant research has shown that positive alcohol expectancies are related to increased 

alcohol use, whereas negative alcohol expectancies are related to decreased use (Hasking et al., 

2011). In addition, positive alcohol expectancies have been shown to lead to drinking initiation 

and elevated alcohol use, whereas negative expectancies have been shown to predict decreases in 

the amount of alcohol consumed or drinking abstinence (Anthenien et al., 2017; Jones & 

McMahon, 1993; Lee et al., 1999). Specific to AS, holding positive expectations that alcohol 

will reduce tension should, theoretically, promote risk. Indeed, empirical evidence links high AS 

with increased likelihood of holding tension reduction alcohol expectancies (Cooper, 1994; 

Karp, 1993; Stewart et al., 1999; Watt et al., 2006). Moreover, evidence suggests that holding 

tension reduction alcohol expectancies puts individuals high in AS at risk for alcohol misuse and 

problems (MacDonald et al., 2001; O’Connor et al., 2008; Stewart et al., 1999), similar to cope 

anxiety motives. Further investigation into the mechanistic complexities of positive alcohol 

expectancies could help better characterize the AS-alcohol misuse pathway for emerging adults. 

Given the mechanistic complexity, looking at sociability and liquid courage expectancies (in 

addition to tension reduction) in particular could help clarify the AS-alcohol use/problem risk 

pathway, given their link with risky alcohol use and their conceptual similarly to enhancement 

motives.  

Interplay Between Drinking Motives and Alcohol Expectancies  

Motivational models of alcohol use posit that expectancies about alcohol-related 

outcomes are reflected in one’s drinking motives (i.e., expectancies influence motives; Kuntsche 
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et al., 2005; Leigh & Stacy, 1993). Additionally, expectancy theory represents the structure and 

process through which drinking motives lead to use (Jones et al., 2001); if an individual believes 

that consuming alcohol will regulate or alleviate negative affect, then they will likely expect 

alcohol to have tension reduction effects at future drinking occasions. As such, drinking motives 

and alcohol expectancies should theoretically influence one another and impact the trajectory of 

drinking behaviour over time. In particular, the bidirectional association between motives and 

expectancies should impact the AS-alcohol use/problem risk trajectory. As individuals high in 

AS gain drinking experience over time, drinking motives and alcohol expectancies should be 

positively associated with alcohol use and problems, given their tendency to drink for coping-

motivated reasons and hold tension reduction expectancies (Allan et al., 2015; O’Connor et al., 

2008; Stewart & Zeitlin, 1995).  

Extant research associating motives and expectancies has generally been cross-sectional, 

wherein the unidirectional effects of expectancies on motives are tested in isolation or in 

succession, or observed levels of motives and expectancies are correlated (Cooper et al., 1995; 

Cox & Klinger, 1988; Kuntsche et al., 2005; Urbán et al., 2008; Williams & Clark, 1998). For 

example, Hasking and colleagues (2011) found that tension reduction expectancies positively 

predicted drinking to cope in a sample of undergraduate students, and Anthenien and colleagues 

(2017) found that coping motives and negative expectancies were positively correlated. 

However, what remains to be investigated is how overall, average levels of motives and 

expectancies are associated over time (i.e., at the ‘trait’ level), and how motives and expectancies 

reciprocally impact each other across time (i.e., at the ‘state’ level). These trait and state level 

investigations could be particularly fruitful in furthering our understanding of AS risk for alcohol 

misuse and problems.  
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The Current Study 

This study used a longitudinal design with three assessments (online questionnaires) 

spaced at approximately 6-month intervals. The study goal was to examine associations between 

AS, drinking motives (cope anxiety, enhancement), alcohol expectancies (tension reduction, 

sociability/liquid courage), and alcohol use and problems at the trait (average across three time 

points) and state (occasion-specific) levels among Collège d’enseignement general et 

professionnel (CEGEP) students. CEGEP is specific to the province of Quebec and represents 

either a terminal (3-year technical diploma) or transitional (2-year general diploma leading to 

university) post-high school level of education. It is a time when emerging adults are faced with 

making critical decisions regarding their future career and education goals, and thus can be a 

period of high anxiety for some. Indeed, CEGEP provides a snapshot of emerging adulthood in 

Canada.  

As a first step, we tested the measurement invariance of all constructs across time, except 

for AS, which was only measured at baseline. We hypothesized that (1) baseline levels of AS 

would be positively associated with initial levels of cope anxiety motives, tension reduction 

expectancies, and alcohol use and problems; [Note. We had no a priori hypotheses for the role of 

enhancement motives and sociability/liquid courage expectancies as they related to AS] (2) cope 

anxiety and enhancement motives would be positively associated at the trait and state levels; (3) 

tension reduction and sociability/liquid courage expectancies would be positively associated at 

the trait and state levels; (4) conceptually similar motives and expectancies would be positively 

associated at the trait and state levels. For example, we expected that cope anxiety motives 

would be positively correlated with (trait) and predictive of (state) tension reduction 

expectancies, and vice-versa. Further, we hypothesized that (5) motives and expectancies would 

be positively associated with alcohol use and problems at the trait and state levels. For example, 
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we expected cope anxiety motives to be correlated with (trait) and predictive of (state) increased 

alcohol use and problems, and vice-versa.  

Method 

Participants 

 Two hundred and twenty-one students (Mage=18.87, SDage=2.87) were recruited from 

English-language CEGEPs in the greater Montreal area. At baseline, 137 (66.8%) participants 

identified as women, 67 (28.5%) as men, and one (0.5%) as other. Ninety-two (44.9%) identified 

as white/Caucasian, 49 (23.9%) as East Asian, South-East Asian, or Pacific Islander, 25 (12.2%) 

as South Asian, and 24 (11.7%) as Middle Eastern, North African, or Central Asian. The 

remainder identified as Hispanic/Latino, Black, or “Other.”  

Procedure  

 Participants were recruited from local area CEGEPs via online ads (e.g., Kijiji, Craigslist) 

and flyers posted around Montreal. Interested participants were emailed a link to a questionnaire 

to determine eligibility. To be eligible, participants had to be over the age of 18 (i.e., legal 

drinking age in Quebec) and in their final year of CEGEP. Eligible participants completed a 

baseline assessment comprised of a battery of questionnaires (T1) and received follow-up 

questionnaires six months (T2) and twelve months (T3; after graduating from CEGEP) later.  

Upon completion of each time-point, participants were emailed a $20 gift card.  

Measures 

Anxiety Sensitivity Index (T1) 

The Anxiety Sensitivity Index (ASI; Reiss et al., 1986) is a 16-item self-report 

questionnaire assessing sensitivity to anxiety-related symptoms and fear of possible negative 

consequences (e.g., “it scares me when I am nauseous”). Participants rated how well each item 
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described them on a five-point scale (0 = very little to 4 = very much). The ASI was completed 

once at baseline. A single composite mean score was derived for each participant. This was 

included as a manifest variable in the analyses. Higher ASI scores reflected elevated AS. The 

ASI has adequate scale score reliability with Cronbach’s αs ranging from .86 (Schmidt & Joiner, 

2002) to .88 (Peterson & Heilbronner, 1987), as well as adequate retest reliability (r = .71-.75; 

Peterson & Heilbronner, 1987). In the current study, ASI demonstrated adequate score reliability 

(see Table 1).  

Drinking Motives (T1 to T3) 

The Modified Drinking Motives Questionnaire-Revised (DMQ-R; Grant et al., 2007) is a 

28-item questionnaire assessing motives for drinking alcohol. Two subscales were of interest in 

the current study: cope anxiety, 4 items (e.g., “you drink because it helps you when you feel 

nervous”) and enhancement, 5 items (e.g., “you drink because it is exciting”). Participants 

indicated how often they drank for each motive during the past three months on a five-point scale 

(1 = almost never/never to 5 = almost always/always). The Modified DMQ-R was completed at 

each of the three timepoints. Latent cope anxiety (4 indicators) and enhancement (5 indicators) 

scores were derived for each participant at each timepoint. Previous research supports the 

concurrent validity of these subscales, showing correlations between cope anxiety and 

enhancement motives and heavy drinking (r = .42 and r = .56, respectively) and drinking 

problems (r = .34 and r = .34, respectively; Cooper et al., 2000).  

Alcohol Expectancies (T1 to T3) 

The Comprehensive Effects of Alcohol (CEOA) questionnaire (Fromme et al., 1993) is a 

38-item questionnaire assessing the positive and negative effects of alcohol. The positive 

subscales were of interest in the current study: tension reduction, 3 items (e.g., “I would feel 

relaxed”), sociability, 8 items (e.g., “I would act sociable”), and liquid courage, 5 items (e.g., “I 
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would feel brave and daring”). Using the stem “if I were to drink alcohol right now,” participants 

responded to each situation (e.g., “if I were to drink alcohol right now, I would feel calm”) on a 

5-point scale (1 = strongly disagree to 5 = strongly agree). For the purposes of the present study, 

the sociability and liquid courage subscales were combined due to significant conceptual 

overlap. The CEOA was completed at each of the three time points. Latent scores were derived 

for each participant at each timepoint; seven items from the sociability and liquid courage 

subscale were indicators of the sociability/liquid courage latent factor, and three items from the 

tension reduction subscale were indicators of the tension reduction latent factor. Previous 

research has demonstrated the construct and criterion-related validity of these subscales (Ham, et 

al., 2005).  

Alcohol Use (T1 to T3) 

Alcohol use was assessed using five items assessing (1) frequency of alcohol use during 

the past 30 days (answered on an 11-point scale, 1 = 0 days to 11 = 28-30 days), (2) amount of 

alcohol consumed on a typical drinking day in the past 30 days (answered on a 10-point scale, 1 

= 1 drink to 10 = 25 drinks or more), (3) the largest number of alcoholic drinks consumed within 

a 24-hour period in the past 30 days (answered on a 10-point scale, 1 = 1 drink to 10 = 36 drinks 

or more), (4) frequency of binge drinking (i.e., 4 or more drinks for women and 5 or more drinks 

for men within a two-hour period) in the past 30 days (answered on an 8-point scale, 1 = never to 

8 = every day), and (5) peak alcohol use (i.e., largest number of alcoholic drinks consumed in a 

24-hour period) in one’s lifetime (answered on a 10-point scale, 1 = 1 drink to 10 = 36 drinks or 

more). The alcohol use questions were completed at each of the three timepoints. A single 

alcohol use latent score (5 indicators) was derived for each participant at each timepoint from the 

five alcohol use questions. The items were selected from the National Institute on Alcohol Abuse 

and Alcoholism’s (NIAAA) recommended alcohol questions (NIAAA, 2003).  
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Alcohol Problems (T1 to T3) 

The Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ; Kahler et al., 

2005) is a 24-item self-report questionnaire assessing alcohol problem severity in university 

students. Using a dichotomous response format (yes/no), participants indicated whether or not 

they had experienced a particular alcohol-related problem in the past 30 days (e.g., “I have felt 

very sick to my stomach or thrown up after drinking”). The B-YAACQ was administered at each 

of the three timepoints. A single composite sum score was derived for each participant at each 

time, which was included as a manifest variable in hypothesis testing. The B-YAACQ has very 

good scale score reliability (α = .83; Read et al., 2007). In the current study, the B-YAACQ 

demonstrated good scale score reliability (see Table 1).  

Data Analytic Overview 

Data Integrity 

Prior to analyses, all data were screened for violations of the assumptions of state-trait 

modeling (i.e., regression). First, data were screened for missing data and multivariate outliers. 

Though there were no multivariate outliers, there were missing data across the three time points. 

Accordingly, Full Information Maximum Likelihood (FIML) estimation was utilized for 

hypothesis testing. FIML utilizes all available information and is ideal for analyses where there 

is missing data (Enders, 2001; Enders & Bandalos, 2001). Next, multicollinearity was assessed 

by examining bivariate correlations, tolerance values, conditioning indexes, and variance 

proportions. Bivariate correlations between variables greater than 0.9 and tolerance values lower 

than 0.1 were indicative of multicollinearity, and a conditioning index greater than 30 with two 

variance proportions greater than .5 was indicative of multicollinearity (Tabachnick & Fidell, 

2007). All collinearity diagnostics were in the normal range, suggesting the absence of 

multicollinearity. Last, although MLR is robust to non-normality, distributions were examined to 
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ascertain that variables were continuous. Indeed, they were continuous and relatively normally 

distributed (skewness < .30; kurtosis < 10; Kline, 2009). 

Measurement Invariance Testing  

Confirmatory factor analysis (CFA) using robust maximum likelihood (MLR) procedures 

in Mplus 8.4 (Muthén & Muthén, 1998-2017) was used to test the longitudinal invariance of our 

latent factors (i.e., cope anxiety, enhancement, tension reduction, sociability/liquid courage, and 

alcohol use). When interpreting model fit, a comparative fit index (CFI) and Tucker-Lewis Index 

(TLI) over 0.95 indicated excellent model fit, values over 0.90 indicated adequate fit, and values 

below 0.90 indicated poor fit (Hu & Bentler, 1999; Marsh et al., 2005). Furthermore, a root-

mean-square error of approximation (RMSEA) below 0.05 indicated excellent fit, values below 

0.08 indicated adequate fit, and values larger than 0.08 indicated poor fit ( Hu & Bentler, 1999; 

Marsh et al., 2005).  

First, CFAs were estimated for each latent factor of interest to see if the factor structures 

were invariant across the three time points. For each latent factor, we tested configural, weak, 

strong, and strict invariance using the referent indicator approach (Millsap, 2011). This process 

was done iteratively, with added constraints at each level of invariance testing. In the configural 

invariance models, across all time points, all factor loadings, intercepts, and uniquenesses were 

freely estimated, factor variances were fixed to one, and factor means fixed to zero. In the weak 

invariance models, the factor loadings were constrained to invariance across time points. Factor 

variances were fixed to one at T1 and were freely estimated at T2 and T3. In the strong 

invariance models, intercepts were constrained to invariance across time points and factor means 

were fixed to zero at T1 and free to vary at T2 and T3. In the strict invariance models, 

uniquenesses were constrained to invariance across time points. The configural, weak, strong, 

and strict invariance models are nested models, and were compared using changes in CFI, TLI, 
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and RMSEA. A drop of 0.01 in CFI or TLI was considered significant, and an increase of 0.015 

in RMSEA was considered significant (Chen, 2007). From our measurement models, we 

extracted latent scores for hypothesis testing.  

State-Trait Modeling 

Next, state-trait modeling was conducted within a structural equation modeling (SEM) 

framework, using MLR and FIML procedures in Mplus 8.4 (Muthén & Muthén, 1998-2017). 

State-trait models determine whether a behavioural outcome is due to stable individual 

differences in an underlying characteristic of interest or a temporary change in the characteristic 

due to situational factors at the time of measurement. Within this framework, observational 

measurement does not occur in a situational vacuum; rather the interaction between individuals 

and their current situation also contributes to outcome variance. Indeed, state-trait models 

partition the variance of a given construct into a trait factor that captures variation across 

multiple time points and a state factor that characterises occasion-specific variability (Schmitt & 

Steyer, 1993; Sher & Wood, 2004; Steyer et al., 2012; Windle, 1997). The trait factor reflects the 

average level observed over time in the repeated measure (i.e., the trait), and the time specific 

residual reflects the time-specific deviation from this trait (i.e., the state). These types of models 

account for the influence of trait factors (i.e., intercept-intercept associations), auto-regressive 

cross-lagged carryover from the immediately previous time point (state factors), as well as 

measurement error. Furthermore, state-trait models allow the stable trait and fluid state to be 

utilized in regression models to predict future behaviour. In the current study, state-trait 

modeling was used to examine trait and state associations between manifest and latent variables 

(AS, cope anxiety, enhancement, tension reduction, sociability/liquid courage, alcohol use, 

alcohol problems) across three measurement points (T1-T3). Further, the effect of T1 AS on T1 

alcohol-related cognitions and alcohol use and problems was examined using linear regression 
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within the larger state-trait model. Understanding the extent to which constructs are associated at 

the trait versus the state level can shed light on the causal nature of the associations across time.  

Results 

Descriptive Statistics 

 Descriptive statistics of all variables in the model are presented in Table 1. 

Missing Data 

 Participants were assessed at baseline, and at 6-month and 12-month (post-graduation) 

follow-up. The overall sample consisted of 221 participants. Of this sample, 193 completed at 

least one questionnaire at one time point. One-hundred-and-ninety-three participants completed 

T1, but 16.06% did not complete at least one measure. One-hundred-and-sixty-two participants 

completed T2, but 17.25% were missing at least one measure. One-hundred-and-fifty-two 

participants completed T3, but 15.79% were missing at least one measure. One-hundred-and-

forty-one of the original 221 participants (64%) had complete data for all time points. A 

dichotomous dummy variable was created to differentiate those who did and did not complete all 

data points and a series of t-tests were conducted on the baseline variables of interest. Results 

indicated that those with complete data did not differ statistically significantly at baseline from 

those with incomplete data in terms of cope anxiety (t(160) = .96, p = .70), enhancement (t(161) = 

1.26, p = .55), tension reduction (t(192) = .49, p = .36), sociability/liquid courage (t(191) = 4.05, p = 

.66), alcohol use (t(160) = -.08, p = .69), and alcohol problems (t(161) = .91, p = .18). However, 

those with complete data were lower at baseline from those with incomplete data in terms of AS 

(t(189) = -.10, p = .00). 
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Measurement Invariance Testing 

 We tested configural, weak, strong, and strict invariance of each latent construct to see if 

our factor structure held up across our three time points. Fit indices for these models were all 

adequate-to-excellent, CFIs ≥ 0.920, TLIs ≥ 0.910, RMSEAs ≤ 0.076. See Table 2 for fit 

indices for retained invariance models. Partial strict, partial strong, partial weak invariance was 

achieved for alcohol use by freeing item “during the last 30 days, how often did you have 5 or 

more (males) or 4 or more (females) drinks containing any kind of alcohol in within a two-hour 

period?” across time (BINGET1, BINGET2, BINGET3), and by freeing item “during the last 30 

days, what is the largest number of drinks containing alcohol that you drank within a 24-hour 

period?” at T3 (PEAKT3). Partial strict invariance was achieved for cope anxiety by freeing item 

“you drink to reduce your anxiety” at T3 (DMQR19). Strict, partial strong invariance was 

achieved for enhancement, by freeing items “you drink because it’s fun” at T1 (DMQR12) and 

“you drink because it’s exciting” at T3 (DMQR6). Last, strict invariance was achieved for both 

tension reduction and sociability/liquid courage. The referent indicator method was used to test 

our most invariant models, and latent factor scores were extracted for hypothesis testing.  

Hypothesis Testing: State-Trait Modeling  

 The state-trait model (see Figure 1) was specified with six latent variables: the trait of the 

tendency to drink to cope with anxiety, to drink for enhancement, to hold tension reduction 

expectancies, to hold sociability/liquid courage expectancies, to consume alcohol, and to 

experience alcohol-related problems. The model included first-order paths from AS (T1) to all 

T1 latent and manifest variables (e.g., T1 AS to T1 cope anxiety; T1 AS to T1 tension 

reduction). Further, the model included first-order autoregressive paths (e.g., T1 cope anxiety to 

T2 cope anxiety to T3 cope anxiety; T1 tension reduction to T2 tension reduction to T3 tension 

reduction) and directional, cross-lagged paths (e.g., T1 cope anxiety to T2 enhancement; T2 
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tension reduction to T3 alcohol use). In our model, factor loadings were all fixed to 1, and means 

were fixed to 0 for all our latent variables. The means and variances of our intercepts were 

estimated. For the tension reduction and alcohol use variables, variance was constrained to be 

above 0 and time-specific residuals were specified to be equal across time. We also computed 

correlations between trait factors and time-specific correlations between the state factors. Model 

fit was excellent (CFI = 0.988, TLI = 0.957, RMSEA = 0.045). Each measurement occasion of 

cope anxiety, enhancement, tension reduction, sociability/liquid courage, alcohol use, and 

alcohol problems significantly loaded onto its respective trait factor (𝜆 = .58-.93; see Table 3). A 

significance level of p < .10 was used for hypothesis testing (Schumm et al., 2013). 

AS Effects 

See Table 4 for unstandardized estimates, standard errors, and p-values for statistically 

significant parameters. Consistent with hypotheses, T1 AS positively predicted T1 cope anxiety. 

AS also negatively predicted enhancement motives. Contrary to what was expected, AS was not 

associated with tension reduction alcohol expectancies, alcohol use, or alcohol-related problems.  

Trait Associations 

See Table 5 for correlation coefficients of all latent trait variables. As expected, trait cope 

anxiety motives positively correlated with trait enhancement motives (p < .01), supporting an 

association between internally sourced motives, and trait tension reduction expectancies 

positively correlated with sociability/liquid courage expectancies (p = .03), supporting an 

association between positive alcohol expectancies. Also, as expected, trait cope anxiety motives 

positively correlated with conceptually similar trait tension reduction expectancies (p = .01) and 

trait enhancement motives positively correlated with conceptually similar trait sociability/liquid 

courage expectancies (p < .01). Though not hypothesized, trait cope anxiety motives were 



 

 
 

17 

positively correlated with trait sociability/liquid courage expectancies (p < .01), and trait 

enhancement motives were positively correlated with trait tension reduction expectancies (p = 

.06). Together, the correlations support consistency in use of alcohol for positive motives and 

expectancies, wherein the tendency to drink to cope with anxiety and for enhancement is 

associated with the tendency to hold tension reduction and sociability/liquid courage 

expectancies.  

Further, as hypothesized, trait cope anxiety motives, trait enhancement motives (p < .01), 

and sociability/liquid courage alcohol expectancies positively correlated with trait alcohol 

problems (ps < .05). However, trait tension reduction expectancies were not a statistically 

significant correlate of trait alcohol problems (p = .10). These results suggest that elevated use of 

alcohol for internally sourced motives is associated with increased alcohol related problems, but 

only anticipating sociability/liquid courage (and not tension reduction) effects of alcohol is 

associated with increased alcohol related problems. Contrary to hypotheses, trait AS was not 

associated with cope anxiety motives, tension reduction expectancies, or alcohol use and 

problems (ps = .24-.89). Moreover, contrary to hypotheses, trait alcohol use was not associated 

with any of the cognitive constructs (ps = .55-.99). Trait alcohol use was not a statistically 

significant correlate of trait alcohol related problems (p = .48). 

State Associations  

See Table 4 for unstandardized estimates, standard errors, and p-values for statistically 

significant parameters. 

Auto-Regressive Associations. T1 cope anxiety positively predicted T2 cope anxiety, 

and in turn, T2 cope anxiety positively predicted T3 cope anxiety. However, the auto-regressive 

paths for enhancement and sociability/liquid courage were not supported. While T2 alcohol use 
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positively predicted T3 alcohol use, the path from T1 to T2 was not supported. The auto-

regressive associations for alcohol problems across time were not supported.  

Cross-Lagged Associations between Motives. T1 cope anxiety negatively predicted T2 

enhancement motives; similarly, T2 cope anxiety negatively predicted T3 enhancement motives. 

Further, T1 enhancement motives negatively predicted T2 cope anxiety motives, and similarly, 

T2 enhancement motives negatively predicted T3 cope anxiety motives. Though these 

associations were hypothesized, the direction of the associations were opposite (i.e., negative 

instead of the hypothesized positive).  

Cross-Lagged Associations between Expectancies. While not supported from T1 to T2, 

T2 sociability/liquid courage expectancies positively predicted T3 tension reduction 

expectancies; this was consistent with hypotheses. However, tension reduction did not predict 

sociability/liquid courage across time. 

Cross-Lagged Associations between Motives and Expectancies. As hypothesized, T2 

cope anxiety predicted T3 tension reduction expectancies, but the direction of the association 

was opposite (i.e., negative contrary to the hypothesized positive). Tension reduction 

expectancies did not predict cope anxiety motives across time. Consistent with hypotheses, T2 

enhancement motives positively predicted T3 sociability/liquid courage expectancies. 

Sociability/liquid courage expectancies did not predict enhancement motives. T2 cope anxiety 

motives negatively predicted T3 sociability/liquid courage expectancies, and T2 tension 

reduction expectancies positively predicted T3 enhancement motives.  

Cross-Lagged Association between Motives and Expectancies and Alcohol Use and 

Problems. Contrary to what we expected, motives and expectancies were not prospectively 

associated with alcohol use or problems. However, T1 alcohol use positively predicted T1 cope 

anxiety motives and negatively predicted T2 tension reduction expectancies. Alcohol problems 
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did not predict motives or expectancies. Thus, there was only partial support for our hypothesis 

that motives and expectancies would be associated with alcohol use and problems, and that 

alcohol use and problems in turn would be associated with motives and expectancies. There were 

no significant associations between alcohol use and problems across time.  

Discussion 

 The goal of the current study was to better characterize AS risk for alcohol use and 

problems in emerging adulthood, by examining the impact of alcohol cognitions (drinking 

motives and alcohol expectancies) as they unfold and influence one another over time. Alcohol 

use tends to increase during adolescence and peek in the early twenties (O’Malley, 2004). During 

emerging adulthood, individuals who drink to cope with anxiety and hold tension reduction 

expectancies may be at risk for alcohol misuse and as they use alcohol for its anxiolytic effects 

(e.g., Anthenien et al., 2017; Catanzaro & Laurent, 2004; Cooper et al., 1995; Hasking et al., 

2011; McNally et al., 2003; Pabst et al., 2014; Richton et al., 2017). Negative reinforcement 

models and tension reduction theories of alcohol use posit that those high in AS may be at 

particular risk for alcohol misuse as a way to cope, specifically as a way to reduce emotional and 

social distress (Baker et al., 2004). Thus, having a better understanding of how cognitive 

mechanisms impact the AS-alcohol use/problem risk trajectory as emerging adults gain 

experience with drinking could help mitigate long term risk. 

Anxiety Sensitivity Risk 

The results of the current study suggest an association between AS and internally sourced 

drinking motives. Indeed, increases in AS lead to increases in cope anxiety (as expected), and 

decreases in enhancement motives. Contrary to what we expected, there was no association 

between AS and tension reduction expectancies. Our findings are partially consistent with the 



 

 
 

20 

large body of theoretical and empirical research linking AS with the tendency to drink for 

negative reinforcement reasons (i.e., to cope and reduce tension; Chandley et al., 2014; Kushner, 

et al., 2001; Stewart & Zeitlin, 1995). Inconsistent with this literature (e.g., Karp, 1993; Watt et 

al., 2006), our study found no association between AS and alcohol use and problems. However, 

the association between AS, alcohol cognitions, and alcohol use and problems is not well-

defined; though some studies have found AS to directly predict alcohol use and problems (e.g., 

Schmidt et al., 2007; Stewart et al., 1999), several studies have found that motives and 

expectancies impact this association (Kushner et al., 1994; O’Connor et al., 2008). Thus, it is not 

surprising that AS-tension reduction and AS-alcohol use/problem associations were not 

supported.  

Another reason could be the developmental period of the sample. It has been well 

established that emerging adulthood marks a period associated with high levels of alcohol use 

and problems – higher than in any other age group (e.g., Gates et al, 2016). Thus, it may be more 

difficult to delineate who is at risk for alcohol misuse and problems given that all are drinking at 

high levels – not just those high in AS. However, where individuals low vs. high in AS may 

differ is in their drinking motives and expectancies. Consequently, focus should be shifted 

toward reasons for drinking and expected outcomes, as these cognitions are what predict 

impeded maturing out of alcohol use in later adulthood (Littlefield et al., 2010). Indeed, studies 

have found that coping motives predict alcohol problems, and in turn are associated with 

impeded maturing out of alcohol use during the transition into adulthood (Gates et al., 2016; 

Littlefield et al., 2009, 2010; Patrick & Schulenberg, 2011). Thus, coping-motivated drinking 

puts emerging adults at increased risk for alcohol misuse and problems later on in the life span, 

as they do not mature out normative heavy drinking. The research focus should therefore shift to 

the mechanisms of risk (i.e., motives and expectancies) of emerging adults high in AS.  
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Alcohol Cognitions 

Consistent with hypotheses, our results support trait-level positive associations within 

(e.g., motive-motive) and between (i.e., motive-expectancy) internally sourced drinking motives 

and positive alcohol expectancies. These findings are consistent with cross-sectional research in 

undergraduates (e.g., Diep et al., 2016; Engels et al., 2005). For example, research has shown 

that coping and enhancement motives are associated, and that both are associated with positive 

expectancies (Hasking et al., 2011). Though cross-sectional studies corroborate our findings, 

they may be more likely than longitudinal studies to show high correlations among constructs 

due to method biases or self-perception at a single measurement point (Stacy et al., 1990). Thus, 

the current study adds to the extant literature by examining trait-level associations instead of 

single-occasion observed levels that are predominately reported in the literature.  

In addition to trait-level associations, several state-level associations were found. As 

hypothesized, cope anxiety and enhancement motives were associated, but the direction was 

contrary to what we expected. Indeed, increases in cope anxiety led to decreases in enhancement 

at subsequent timepoints, and increases in enhancement led to decreases in cope anxiety at 

subsequent time points. This is partially consistent with Labhart and colleagues’ (2017) findings, 

wherein – across two time points in a sample of young adult men – increases in cope anxiety 

motives led to decreases in enhancement motives (consistent with our study), but increases in 

enhancement motives led to increases in coping motives (opposite finding). These disparate 

findings could, however, be due to methodological differences (e.g., sample, time points), so 

replication is advised to clarify the direction of the association. Consistent with hypotheses, 

positive expectancies were positively associated; increases in sociability/liquid courage led to 

increases in tension reduction. These within-motive and within-expectancy associations across 

time are consistent with extant literature; motives have been found to predict motives (e.g., 
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Crutzen et al., 2013; Labhart et al., 2017; Schelleman-Offermans et al., 2011), and expectancies 

to predict expectancies (e.g., Aas et al., 1998; Corbin et al., 2011; Sher et al., 1996).  

Looking at state-level associations between motives and expectancies, as expected, 

increases in enhancement motives led to increases in sociability/liquid courage expectancies at 

subsequent time points. This makes conceptual sense given that both cognitions are driven by 

positive reinforcement. Contrary to hypotheses, no association was found between cope anxiety 

motives and tension reduction expectancies. There is a significant gap in the literature 

associating motives with expectancies across time, thus there is nothing against which to 

compare our findings. Typically, studies have looked at motives and expectancies cross-

sectionally, in isolation or succession, and have overlooked cross-lagged effects (e.g., Anthenien 

et al., 2017; Engels et al., 2005). The lack of longitudinal data is problematic, given that 

emerging adulthood marks a particularly transitional and volatile developmental period. The 

current study significantly adds to the literature by examining the interplay between motives and 

expectancies to better understand how alcohol-related risk unfolds over time. 

Alcohol Cognitions and Alcohol Use and Problems 

 The findings of the current study suggest that increases in drinking for internally sourced 

motives is associated with increases in alcohol problems, but that, in terms of expectations, only 

sociability/liquid courage (and not tension reduction) alcohol expectancies are associated with 

alcohol-related problems. With the exception of the null tension reduction-alcohol problem 

association, these findings were consistent with hypotheses and the extensive literature linking 

drinking motives (e.g., Bradizza et al., 1999; Carey & Correia, 1997; Cooper et al., 1992) and 

alcohol expectancies (e.g., Johnson & Gurin, 1994; Patrick et al., 2009) to alcohol problems in 

adolescents and young adults. Surprisingly, no motives or expectancies were associated with 

alcohol use. In the anxiety and alcohol use literature, however, drinking to cope is often only 
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linked with problems, and not use. Indeed, several longitudinal studies examining the association 

between drinking motives, alcohol use (quantity and frequency), and alcohol-related problems 

have found that drinking to cope was only associated with problems – not use – in both 

adolescents and emerging adults (e.g., Armeli et al., 2010; Labhart et al., 2017; Schelleman-

Offermans et al., 2011).  

When looking at occasion-specific associations, however, the associations between 

drinking motives and alcohol expectancies with alcohol use and problems were no longer 

supported. Contrary to what was hypothesized, drinking motives and alcohol expectancies did 

not predict alcohol use and problems. This is inconsistent with most extant literature (Aas et al., 

1998; Carey & Correia, 1997; Cooper, 1994; Kuntsche et al., 2005; Merrill et al., 2014). 

However, some studies have found that tension reduction expectancies do not predict alcohol use 

and problems in young adulthood, but rather are linked later on in the life span (e.g., Nicolai et 

al., 2012). Further, Pabst and colleagues (2014) found that positive alcohol expectancies tend to 

predict alcohol use and problems later on in the lifespan, whereas negative expectancies are more 

predictive in young adults. Given that the current study only looked at positive expectancies, 

future research should also investigate negative expectancies in emerging adults. Last, research 

has shown that coping motives might affect alcohol use less strongly in emerging adulthood 

(compared to other developmental periods) as a function of heavy drinking being normative 

(Kong & Bergman, 2010). Thus, drinking to cope may have a less salient influence on alcohol 

use in emerging adults, instead having adverse impacts on the process of maturing out of alcohol 

use as people age, as previously discussed. 

Though cognitions did not predict alcohol use or problems, there was some support for 

use predicting motives and expectancies; in particular, increased use predicted increases in cope 

anxiety motives and decreases in tension reduction expectancies. These findings are partially 
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consistent with the literature, which shows mixed support for alcohol use and problems 

predicting certain motives and expectancies. For example, alcohol problems have been shown to 

predict internally sourced motives, but alcohol use to only predict enhancement motives (Labhart 

et al., 2017), and number of drinking days at baseline has been found to predict internally 

sourced motives at follow-up, but alcohol quantity had no predictive effects (Crutzen et al., 

2013). However, in another study, alcohol use has been found to positively predict negative 

reinforcement motives in emerging adults (Anderson et al., 2013). The support is more consistent 

for alcohol expectancies. Indeed, alcohol use and problems seem to be predictive of alcohol 

expectancies in both adolescents (Aas, et al., 1998) and emerging adults (Sher et al., 1996). 

 The findings of the current study provide compelling support for the overall associations 

between alcohol cognitions and alcohol problems, but weak support for occasion-specific effects 

across time of cognitions on use and problems (and vice-versa). Indeed, cognitions did not 

appear to influence alcohol use and problems at subsequent time points, but alcohol use did 

appear to influence cognitions. Though the findings are mixed (and hypotheses only partially 

supported), they are an accurate reflection of the variability in the extant literature. However, the 

current study adds between-cognition associations – not just within as typically done – which 

helps clarify the mechanisms at play in emerging adult alcohol misuse risk trajectories.  

Limitations & Future Directions 

 Despite the notable strengths of this study, there are some limitations that need to be 

acknowledged. First, several participants were missing at least one measure at any given 

timepoint, and several did not complete all time points. However, the method of estimation used 

for data analyses (FIML) mitigated any issues due to missing data, as all available information 

was utilized. Nonetheless, future research should seek to address this methodological issue, 

creating safeguards against high attrition rates and incomplete questionnaires.  
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Second, though the current study had three waves – which is an improvement from extant 

two-wave studies – including additional measurement points would help characterize the 

longevity of the associations found in the current study. Indeed, developmental literature (e.g., 

Merline et al., 2008; Schulenberg & Maggs, 2002) suggests that emerging adulthood is an 

important stage in the aetiology of alcohol use and problems – a time when risky alcohol use 

may set the stage for lifelong difficulties – making it important to rely on longer time spans and 

more frequent measurement occasions to better understand stability and change in the observed 

patterns of associations. Nonetheless, participants in the current study were followed during the 

transition out of CEGEP, which marks a significant transitional point in a young adult’s life. 

Thus, though we cannot delineate long-term risk beyond emerging adulthood, the current study 

helps characterize risk during a critical window during which long-term risk can be mitigated. 

Additionally, given that CEGEP is unique to the province of Quebec, it could be interesting to 

see if the results hold up in mixed samples of senior high school and junior college or university 

students in other regions. 

Third, the lack of expected associations and inconsistencies in supported associations 

across time points could be clarified by including moderators in the analysis. For example, the 

current study found a negative association between cope anxiety and enhancement motives – 

opposite of what was expected – suggesting that the association is more complex than it implies 

and perhaps moderators would help clarify the association. The investigation of moderators 

acknowledges the complexity of cognitions (i.e., drinking motives and alcohol expectancies) and 

behaviours (i.e., alcohol use and problems) and could have therefore better characterized the risk 

pathway while increasing generalizability of results. Indeed, several studies have examined 

different moderators of the complex associations between AS, motives, expectancies, and 

alcohol use/problems in emerging adulthood, such as negative urgency (Keough et al., 2015; 
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Menary et al., 2015), psychological distress (Cable & Sacker, 2007), and emotion dysregulation 

(e.g., Chandley et al., 2014). Future research should examine moderators of these associations to 

better characterize AS risk for alcohol misuse in emerging adults.  

Implications and Conclusion 

 Overall, the results of the current study contribute meaningfully to the body of literature 

investigating the associations between AS, drinking motives, alcohol expectancies, and alcohol 

use and problems in emerging adulthood. Though some studies have investigated certain of these 

associations longitudinally (but with fewer time points), the majority have been cross-sectional. 

This is the first study (to our knowledge) that looked at all these associations both across time 

and reciprocally, and at both the state and trait levels. In summary, our findings provide support 

for the association between AS and drinking to cope with anxiety and for enhancement, as well 

as for associations within motives and expectancies, between motives and expectancies, and 

between motives and expectancies and alcohol use and problems at both the state (e.g., between 

cope anxiety and enhancement; between alcohol use and tension reduction) and trait (e.g., 

between cope anxiety and alcohol problems) levels.  

Beyond adding to the aetiological empirical literature, the study’s findings can inform 

clinical interventions for alcohol misuse and problems during the critical developmental period 

of emerging adulthood. Indeed, targeting specific drinking motives and alcohol expectancies in 

cognitive behaviour therapy could help young adults transition out of heavy alcohol use, and 

mitigate risk for long-term problems. CEGEP marks a critical transitional period from 

adolescence to adulthood during which alcohol-related cognitions can be solidified. This could 

lead to long-term risk for alcohol misuse and problems later on in the life span, particularly for 

those high in AS who drink to cope and hold tension-reduction expectancies. Detection and 

support for these individuals, such as screening and interventions, should be included in 
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prevention and mitigation strategies to prevent coping-motivated drinking and alcohol misuse 

and problems in emerging adults.  
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Table 1 

Descriptive Statistics for all Variables in the Model.  

Variable N Mean SD Skewness Kurtosis Cronbach’s α 

Baseline AS 190 1.663 .884 .603 .103 .923 
Cope Anxiety Motives       
     T1 162 2.100 .942 .644 -.241 .734 
     T2 134 2.052 .915 .708 -.170 .753 
     T3 128 2.029 .882 .690 -.095 .713 
Enhancement Motives       
     T1 162 2.777 1.150 .068 -1.101 .874 
     T2 134 2.615 1.094 .209 -.963 .870 
     T3 128 2.771 1.169 .019 -1.110 .882 
Tension Reduction 
Expectancies 

      

     T1 193 2.637 .653 -.471 .637 .731 
     T2 162 2.613 .712 -.339 .109 .774 
     T3 152 2.546 .671 -.118 .158 .788 
Sociability Expectancies       
     T1 193 2.609 .586 -.549 .861 .916 
     T2 162 2.572 .619 -.376 .600 .898 
     T3 152 2.598 .627 -.507 .342 .902 
Liquid Courage 
Expectancies 

      

     T1 193 2.664 .681 -.759 .507 .891 
     T2 162 2.675 .680 -.586 .423 .909 
     T3 152 2.609 .643 -.607 .590 .899 
Alcohol Use       
     T1 167 2.923 1.215 .293 -.751 .854 
     T2 141 2.927 1.374 1.046 1.194 .872 
     T3 135 3.149 1.273 .618 -.013 .837 
Alcohol-Related 
Problems 

      

     T1 165 1.672 2.978 2.604 8.047 .869 
     T2 137 1.824 3.530 2.695 7.897 .909 
     T3 134 1.961 3.521 2.855 9.596 .897 

Note. AS = Anxiety Sensitivity; N = sample size; SD = Standard Deviation; α = alpha; T1 = 
baseline; T2 = 6-month follow-up; T3 = 12-month follow-up.  
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Table 2  

Model Fit Indices for Longitudinal Measurement Invariance of Factors of Interest (i.e., Alcohol 

Use, Cope Anxiety, Enhancement, Tension Reduction, and Sociability/Liquid Courage). 

 Chi Squared df RMSEA CFI TLI 

Alcohol Use      
Configural 164.157 72 0.084 0.926 0.892 
Weak 193.429 80 0.088 0.909  0.881 
Partial Weak 
(PEAKT1*) 

185.791 79 0.086 0.914 0.886 

Partial Weak 
(BINGET2*) 

179.626 79 0.083 0.919 0.893 

Strong Partial Weak 
(BINGET2*) 

194.078 87 0.082 0.914 0.896 

Partial Strong 
(PEAKT3*), Partial 
Weak (BINGET2*) 

191.032 86 0.082 0.916 0.897 

Partial Strong 
(PEAKT3*, 
BINGET1*), Partial 
Weak (BINGET2*)  

185.336 85 0.080 0.920 0.901 

Strict Partial Strong 
(PEAKT3*, 
BINGET1*), Partial 
Weak (BINGET2*) 

213.631 95 0.083 0.905 0.895 

Partial Strict 
(BINGET3*), Partial 
Strong (PEAKT3*, 
BINGET1*), Partial 
Weak (BINGET2*) 

194.092 94 0.076 0.920 0.910 

      
Cope Anxiety      
Configural 59.080 39 0.054 0.959 0.931 
Weak 67.699 45 0.054 0.954 0.933 
Strong 73.806 51 0.050 0.954 0.940 
Strict 86.770 59 0.052 0.944 0.937 
Partial Strict 
(DMQR11*, 
DMQR11_T2*, 
DMQR_T3*) 

84.740 57 0.053 0.944 0.935 

Partial Strict 
(DMQR11 T1*) 

85.183 58 0.052 0.945 0.937 
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Partial Strict 
(DMQR19T3*) 

80.987 58 0.047 0.953 0.947 

Enhancement      
Configural 123.939 72 0.064 0.953 0.932 
Weak 139.430 80 0.065 0.946 0.930 
Strong 161.242 88 0.069 0.934 0.921 
Partial Strong 
(DMQR12*) 

151.183 87 0.065 0.942 0.930 

Strict Partial Strong 
(DMQR12*) 

172.693 97 0.067 0.932 0.926 

Strict Partial Strong 
(DMQR12*, 
DMQR6T3*) 

166.515 96 0.065 0.936 0.930 

      
Tension Reduction      
Configural 28.037 15 0.066 0.968 0.923 
Weak 30.651 19 0.055 0.971 0.946 
Strong 31.475 23 0.043 0.979 0.967 
Strict 35.597 29 0.034 0.984 0.980 
      
Sociability/Liquid 
Courage 

     

Configural 290.952 165 0.062 0.920 0.899 
Weak 306.863 177 0.060 0.918 0.903 
Strong 319.227 189 0.059 0.918 0.909 
Strict 327.815 203 0.055 0.921 0.918 

Note. Bold indicates the models that were retained for factor extraction and used for hypothesis 

testing. df = degrees of freedom; RMSEA = Root Mean Square Error of Approximation; CFI = 

Comparative Fit Index; TLI = Tucker-Lewis Index. 
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Table 3 

Factor Loadings of the Time-Specific Measures of the Latent Trait Variables. 

Latent Factor Loading 

Cope Anxiety Motives 
     Cope Anxiety_T1 
     Cope Anxiety_T2 
     Cope Anxiety_T3 

 
0.576 
0.608 
0.672 

Enhancement Motives 
     Enhancement_T1 
     Enhancement_T2 
     Enhancement_T3 

 
0.866 
0.927 
0.855 

Tension Reduction Expectancies 
     Tension Reduction_T1 
     Tension Reduction_T2 
     Tension Reduction_T3 

 
0.774 
0.724 
0.786 

Sociability/Liquid Courage Expectancies 
     Sociability/Liquid Courage_T1 
     Sociability/Liquid Courage_T2 
     Sociability/Liquid Courage_T3 

 
0.794 
0.892 
0.930 

Alcohol Use 
     Alcohol Use_T1 
     Alcohol Use_T2 
     Alcohol Use_T3 

 
0.790 
0.753 
0.722 

Alcohol Problems 
     Alcohol Problems_T1 
     Alcohol Problems_T2 
     Alcohol Problems_T3 

 
0.657 
0.585 
0.600 

Note. T1 = baseline; T2 = 6-month follow-up; T3 = 12-month follow-up.  
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Table 4 

All Linear and Cross-Lagged Regression Paths for AS, Drinking Motives (Cope Anxiety, Enhancement), Alcohol Expectancies 

(Tension Reduction, Sociability/Liquid Courage), Alcohol Use, and Alcohol-Related Problems Indicators in the State-Trait Model. 

  T1-T2  T2-T3 

  Unstandardized 
Estimate 

Standard Error p-value Unstandardized 
Estimate 

Standard Error p-value 

Anxiety Sensitivity 
AS ⟶ CANX 0.685 0.361 0.058  - - - 
AS ⟶ ENH -0.151 0.074 0.042  - - - 
AS ⟶ TR -0.002 0.065 0.975  - - - 
AS ⟶ SLC 0.001 0.049 0.985  - - - 
AS ⟶ USE 0.092 0.084 0.276  - - - 
AS ⟶ PROB 0.227 0.289 0.432  - - - 
         

Autoregressive paths 
CANX ⟶ CANX 0.854 0.309 0.006  1.145 0.459 0.013 
ENH ⟶ ENH 0.125 0.150 0.404  0.263 0.198 0.183 
TR ⟶ TR 0.104 0.091 0.254  -0.054 0.090 0.543 
SLC ⟶ SLC -0.051 0.067 0.448  -0.040 0.064 0.534 
USE ⟶ USE 0.084 0.061 0.167  0.132 0.060 0.029 
PROB ⟶ PROB 0.229 0.220 0.298  0.146 0.201 0.468 
         

Cross-lagged paths 
Motives 

CANX ⟶ ENH - 0.517 0.263 0.049  -0.848 0.350 0.015 
ENH ⟶ CANX - 0.324 0.100 0.001  -0.437 0.129 0.001 

Expectancies 
TR ⟶ SLC 0.059 0.067 0.384  0.051 0.062 0.405 
SLC ⟶ TR 0.006 0.071 0.929  0.178 0.076 0.019 
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Motives and expectancies 

CANX ⟶ TR - 0.059 0.113 0.602  -0.333 0.158 0.035 
TR ⟶ CANX - 0.066 0.093 0.482  -0.001 0.077 0.988 
ENH ⟶ SLC 0.031 0.050 0.528  0.093 0.056 0.095 
SLC ⟶ ENH 0.102 0.103 0.322  0.105 0.156 0.501 
CANX ⟶ SLC - 0.086 0.087 0.320  -0.173 0.101 0.088 
SLC ⟶ CANX 0.013 0.071 0.857  -0.139 0.122 0.252 
ENH ⟶ TR 0.047 0.081 0.564  0.092 0.102 0.365 
TR ⟶ ENH 0.089 0.147 0.544  0.249 0.133 0.062 

Motives and alcohol use  
CANX ⟶ USE -0.003 0.003 0.987  0.187 0.145 0.198 
USE ⟶ CANX 0.066 0.040 0.095  0.050 0.037 0.178 
ENH ⟶ USE -0.038 0.080 0.631  -0.064 0.082 0.433 
USE ⟶ ENH -0.031 0.065 0.630  0.019 0.072 0.788 

Expectancies and alcohol use 
TR ⟶ USE -0.054 0.114 0.634  -0.050 0.100 0.617 
USE ⟶ TR -0.084 0.035 0.017  0.010 0.043 0.811 
SLC ⟶ USE 0.039 0.107 0.715  -0.064 0.096 0.507 
USE ⟶ SLC 0.022 0.033 0.510  0.011 0.033 0.737 

Motives and alcohol problems 
CANX ⟶ PROB -0.452 1.025 0.659  0.821 1.082 0.448 
PROB ⟶ CANX 0.008 0.014 0.563  0.001 0.010 0.933 
ENH ⟶ PROB 0.110 0.584 0.850  -0.220 0.654 0.737 
PROB ⟶ ENH -0.008 0.029 0.785  -0.036 0.030 0.222 

Expectancies and alcohol problems 
TR ⟶ PROB -0.711 0.616 0.249  -0.684 0.653 0.295 
PROB ⟶ TR -0.006 0.020 0.754  0.006 0.018 0.718 
SLC ⟶ PROB 0.576 0.500 0.249  0.287 0.401 0.475 
PROB ⟶ SLC -0.005 0.012 0.684  0.017 0.011 0.118 
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Note. AS = anxiety sensitivity; CANX = cope anxiety motives; ENH = enhancement motives; TR = tension reduction expectancies; 

SLC = sociability/liquid courage expectancies; USE = alcohol use; PROB = alcohol-related problems; p = calculated probability; T1 = 

baseline; T2 = 6-month follow-up; T3 = 12-month follow-up.
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Table 5 

Correlation Matrix of Anxiety Sensitivity, Drinking Motives, Alcohol Expectancies, and Alcohol 

Use and Problems. 

Latent Trait Variable 1 2 3 4 5 6 7 

1. Anxiety Sensitivity -       
2. Cope Anxiety Motives -.045       
3. Enhancement motives .025 .342** -     
4. Tension Reduction Expectancies .030 .058** .119† -    
5. Sociability/Liquid Courage 

Expectancies 
.023 .105** .246** .050* -   

6. Alcohol use -.009 -.001 .047 .018 .001 -  
7. Alcohol Problems .042 .477* .346** .253 .408** -.130 - 

Note. AS = anxiety sensitivity; CANX = cope anxiety motives; ENH = enhancement motives; 

TR = tension reduction expectancies; SLC = sociability/liquid courage expectancies; USE = 

alcohol use; PROB = alcohol problems. † p < .1; * p < .05; ** p < .01. 
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Figure 1. Hypothesized state-trait model relating AS risk (T1), cope-anxiety motives (T1-T3), 

enhancement motives (T1-T3), tension reduction alcohol expectancies (T1-T3), sociability/liquid 

courage alcohol expectancies (T1-T3), alcohol use (T1-T3) and alcohol-related problems (T1-

T3). T1 = baseline; T2 = 6-month follow-up; T3 = 12-month follow-up. 
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