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ABSTRACT 

Title: Social Anxiety and Problematic Alcohol Use among College Students:  

A Longitudinal Study 

Candidate’s Name: Ellen C. Jørstad-Stein 
Degree: Doctor of Philosophy 

Temple University, 2014 
Doctoral Advisory Committee Chair: Richard G. Heimberg, Ph.D. 

 

Social anxiety disorder (SAD) and alcohol use disorders (AUDs; i.e., alcohol 

dependence, alcohol abuse) are highly prevalent and potentially debilitating. They 

also commonly co-occur, and when they do, their combined effect may be even more 

devastating. The onset of SAD most commonly precedes the onset of AUDs, 

suggesting that SAD may be a marker or risk factor for the onset of these other 

disorders. Previous research has not sufficiently examined the mechanisms involved 

in the development of AUDs, and longitudinal research is lacking. The current study 

examined mechanisms related to the development of AUDs among incoming college 

freshman students at two large universities in the United States. Incoming freshmen 

are at higher risk for developing symptoms consistent with SAD, particularly during 

their first semester, and they may be more likely to cope with their symptoms of 

anxiety by drinking alcohol. The current study aimed to explicate the relationship 

between social anxiety and alcohol consumption in college freshmen. Baseline data 

collection occurred late in the summer after registration for the Fall semester or 

early in the Fall semester. Follow-up data collection occurred later in the Fall 

semester. It was expected that social anxiety, the quantity and frequency of drinking 

alcohol (including frequency of intoxication), and alcohol-related problems would 
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increase among the freshmen over the course of the fall semester. Additionally, 

several relationships among the variables being examined were hypothesized. 

Drinking motives, symptoms of depression, and quality of life were expected to 

mediate the relationship between social anxiety and the drinking outcome variables. 

In addition, expectancies about alcohol consumption were expected to moderate the 

mediated relationship. However, there were no increases in social anxiety, alcohol 

consumption, or alcohol-related problems between baseline and follow-up. There 

were few hypothesized relationships found, although there was a positive 

relationship between social anxiety and negative alcohol expectancies and a 

negative relationship between social anxiety and quality of life. Model testing 

generated one promising model in which the relationship of positive expectancies 

regarding alcohol use to alcohol use and problems was mediated by coping with 

anxiety drinking motives. In particular, the main effect of positive expectancies of 

alcohol and coping with anxiety drinking motives generated a medium effect 

whereas the other relationships generated small to medium effects. Clinical 

implications and limitations of the current study are discussed.  
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CHAPTER 1 

INTRODUCTION 

Social Anxiety Disorder 

Per the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, 

Text Revision (DSM-IV-TR), social anxiety disorder (SAD) is characterized by fear 

and avoidance of social situations, as well as excessive preoccupation with fears of 

embarrassment or humiliation (American Psychiatric Association [APA], 2000). SAD 

may be conceptualized as being on the severe end of a continuum of social anxiety 

or shyness and is accompanied by clinically significant impairment (Rapee, 1995).  

The Prevalence of SAD 

Data on 12-month and lifetime prevalence rates for SAD from 

epidemiological studies such as the National Comorbidity Survey Replication (NCS-

R; Kessler, Berglund, Demler, Jin, Merikangas, & Walters, 2005; Kessler, Chiu, 

Demler, Merikangas, & Walters, 2005) and the National Epidemiologic Survey on 

Alcohol and Related Conditions (NESARC; B.F. Grant, Dawson, Stinson, Chou, Dufour, 

& Pickering, 2004) provide evidence that SAD is a highly prevalent disorder. 

English-speaking civilian adults living in the contiguous United States and residing 

in non-institutionalized housing or, if students, who had a permanent home address 

but living in campus housing, were included in the NCS-R through probability 

sampling of small area data from the 2000 census. Between February 2001 and 

April 2003, 9,282 individuals participated in the NCS-R (Kessler et al., 2004). The 

NESARC included responses from 43,093 civilian non-institutionalized participants 

living in the U.S. who were at least 18 years old at the time the data were collected 
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by the National Institute on Alcohol Abuse and Alcoholism (NIAAA) in 2001 and 

2002. Black and Hispanic households were oversampled to increase the percentage 

of respondents in these ethnic groups because of their underrepresentation in past 

psychiatric epidemiological surveys. In addition, people living in group quarters 

(e.g., military living off-base, boarding houses, rooming houses, shelters, housing 

facilities for workers, group homes, college quarters, non-transient hotels and 

motels) who may have higher rates of alcohol and/or substance use were 

oversampled (B.F. Grant, Dawson, et al.,  2004). 

The prevalence rates for SAD reported by the NCS-R group were higher than 

those reported by the NESARC group, a finding that generalizes to the other anxiety 

disorders. The 12-month prevalence rates for SAD were 6.8% (Kessler, Chiu, et al., 

2005) and 2.8% (B.F. Grant, Stinson, et al., 2004) for the NCS-R and the NESARC, 

respectively. The overall lifetime prevalence rates for SAD were 12.1% (Kessler, 

Berglund, et al., 2005) and 5.0% (Conway, Compton, Stinson, & Grant, 2006) for the 

NCS-R and the NESARC, respectively. In the NCS-R, the only lifetime prevalence 

rates that were higher were those for major depressive disorder, alcohol abuse, and 

specific phobia. In the 12 months prior to the interview, only specific phobia was 

more prevalent. 

Functional Impairment and Consequences related to SAD 

The high prevalence of SAD only serves to potentiate its debilitating and 

disabling public health effects. People with SAD are more likely than people without 

SAD to be disabled, of lower socioeconomic status, unmarried, and thinking of death, 

dying, or suicide (e.g., Schneier, Johnson, Hornig, Liebowitz, & Weissman, 1992). In 
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addition, 81% of people with SAD meet criteria for at least one lifetime comorbid 

mental disorder, major depression (37.2%) and alcohol dependence (23.9%) being 

the most common (e.g., Magee, Eaton, Wittchen, McGonagle, & Kessler, 1996). 

Although our knowledge of SAD is growing rapidly, little is known about the 

relationship between SAD and alcohol use disorders (AUDs).  

Alcohol Use Disorders 

The AUDs include alcohol abuse and alcohol dependence, two distinct 

disorders according to the DSM-IV-TR (APA, 2000). Alcohol abuse is characterized 

by maladaptive alcohol use. Alcohol dependence is characterized by impaired 

control over alcohol use. Someone meeting the diagnostic criteria for alcohol 

dependence would also meet the diagnostic criteria for alcohol abuse. The DSM-IV-

TR was recently replaced by the Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition (DSM-5; APA, 2013) in which the distinction between alcohol 

abuse and alcohol dependence has been removed and replaced by a rating scale of 

the severity of alcohol use disorder as a unitary construct (i.e., mild, moderate, 

severe). 

The Prevalence of Alcohol Use Disorders 

The AUDs are also among the most prevalent and devastating psychiatric 

disorders. The NCS-R demonstrated the 12-month prevalence for alcohol abuse to 

be 3.1% and for alcohol dependence to be 1.3% (Kessler, Chiu, et al., 2005). Lifetime 

prevalence rates for alcohol abuse and alcohol dependence were 13.2% and 5.4%, 

respectively (Kessler, Berglund, et al., 2005). The NESARC also provided information 

on the 12-month prevalence of alcohol use disorders. The 12-month prevalence 
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rates for alcohol abuse and alcohol dependence were 4.7% and 3.8%, respectively 

(B. F. Grant, Dawson, et al., 2004). B. F. Grant, Dawson, and colleagues (2004) also 

reported 12-month prevalence rates by age. Twelve-month prevalence rates for 

alcohol abuse and alcohol dependence were 7% and 9.2%, respectively, among 18 to 

29 year olds. Both alcohol abuse and alcohol dependence in the past 12 months 

tended to become less prevalent with age. Lifetime prevalence rates were 17.8% for 

alcohol abuse and 12.5% for alcohol dependence (Schneier et al., 2010). Thus, the 

prevalence rates for alcohol use disorders were slightly higher in the NESARC than 

in the NCS-R. 

Functional Impairment and Consequences related to Alcohol Use Disorders 

Compared to other substances, use of alcohol is common, seen as less 

problematic, and legal in adulthood. Additionally, moderate alcohol consumption 

may reduce the rates of coronary heart disease in healthy adults (NIAAA, September 

2012). Yet, there is a wide range of potential negative consequences of consuming 

alcohol that range from drunk driving (National Highway Traffic Safety 

Administration, 2010) to death from medical complications impacting the heart 

(e.g., cardiomyopathy, arrhythmias, cerebrovascular accidents, hypertension 

[NIAAA, September 2012]), pancreas (e.g., pancreatitis [NIAAA, September 2012]), 

immune system (e.g., lowering the effectiveness of the immune system in fighting 

infections [NIAAA, September 2012]), and liver (Erskine, Maheswaran, Pearson, & 

Gleeson, 2010; NIAAA, September 2012; Paula, Asrani, Boetticher, Pedersen, Shah, & 

Kim, 2010). Alcohol consumption is also related to the development of cancers of 

the mouth, esophagus, throat, liver, and breasts (NIAAA, September 2012). 
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Problematic or hazardous alcohol use may also have neuropsychological 

consequences. A large study of more than 8,500 military personnel in the United 

Kingdom found that alcohol dependence was associated with functional 

impairment. Binge drinking was not related to functional impairment in this sample 

(Rona, Jones, Fear, Hull, Hotopf, & Wessely, 2010). However, binge drinking among 

college students has been associated with the need for more attentional effort to 

perform adequately on a visual working memory processing task as well as 

difficulties differentiating between relevant and irrelevant information, suggesting a 

link between binge drinking and impairment in working memory processes (Crego, 

Holguin, Parada, Mota, Corral, & Cadaveira, 2009). Previous harmful drinking is a 

risk factor for developing mild cognitive disorder as an older adult (Cherbuin et al., 

2009). 

Positive Consequences of Alcohol Use Among College Students 

Problematic alcohol use has short-term and long-term consequences ranging 

from hangovers, to family discord, liver damage, and even death. Yet constructive 

functions of alcohol use have also been posited. Schulenberg, O’Malley, Bachman, 

Wadsworth, and Johnston (1996) have written about alcohol use as a 

developmental rite of passage, and Nezlek, Pilkington, and Bilbro (1994) have 

reported that students who drink moderately report more social interactions 

and/or more intimate relationships than students who drink less or do not binge 

drink and students who are heavy drinkers. Students have also reported positive 

consequences of drinking, including socializing and making new friends (Park, 

2004), and making new friends in college is important for building a social support 
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network. Indeed, social interactions are important for developmental and 

psychological reasons in the college context, and alcohol is often consumed in these 

social situations.  

Negative Consequences of Alcohol Use Among College Students 

The NIAAA (April 2012) reports serious negative consequences related to 

excessive alcohol use among college students including death, injury, assault, sexual 

abuse, unsafe sex, academic problems, alcohol abuse or dependence, drunk driving, 

and other consequences such as suicide attempts, health problems, vandalism, 

property damage, and involvement with the police. Each year among students 

between the ages of 18 and 24, it is estimated that 3,360,000 drive under the 

influence of alcohol, 400,000 have unprotected sex, 100,000 are unsure due to 

intoxication if sex had been consensual, 97,000 are victims of alcohol-related sexual 

assault or date rape, 696,000 are assaulted by another student who had been 

drinking, 599,000 are unintentionally injured under the influence of alcohol, and 

1,825 die as a result of unintentional alcohol-related injuries, including motor 

vehicle accidents. Additionally, approximately 25% report negative academic 

consequences due to alcohol consumption including missing class, falling behind, 

performing poorly on papers and exams, and receiving lower grades. In fact, 19% of 

college students have been found to meet criteria for an AUD within the last 12 

months. 

In general, college students perceive other college students as drinking larger 

amounts of alcohol than they do themselves (Borsari & Carey, 2001). However, the 

more socially anxious a student is, the more likely he/she is to consume alcohol at 
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the level he/she perceives that others drink due to concerns about the approval of 

others (Neighbors, Fosses, Woods, Fabiano, Sledge, & Frost, 2007). In fact, having a 

diagnosis of SAD significantly increased the chances of having a comorbid AUD 

among college students (Kushner & Sher, 1993). Thus, college freshmen may be at 

increased risk of developing AUDs following the start of college or at least at 

increased risk of developing more symptoms of AUD than they had prior to starting 

college, and a portion of this increased risk may be a function of social anxiety. 

The Comorbid Relationship between Social Anxiety Disorder and Alcohol Use Disorders 

Comorbidity refers to the occurrence of two or more disorders in the same 

individual. Several studies have found significant comorbidity between SAD and 

AUDs (e.g., Kushner & Sher, 1993; Magee et al., 1996; Schneier et al., 2010; S. E. 

Thomas, Thevos, & Randall, 1999). The NESARC (B.F. Grant, Stinson, et al., 2004; B.F. 

Grant et al., 2005) reported on the 12-month prevalence of alcohol use disorders 

among people with anxiety disorders and on the 12-month prevalence of anxiety 

disorders among people with alcohol use disorders. The prevalence rates for alcohol 

abuse and dependence were 4.4% and 8.6%, respectively, among people with a 

primary diagnosis of SAD. Therefore, the total prevalence of any AUD (i.e., alcohol 

abuse and alcohol dependence) that co-occurred with SAD in the past 12 months 

was 13.1% (B.F. Grant, Stinson, et al 2004; B.F. Grant et al., 2005). People with a 

primary diagnosis of alcohol abuse demonstrated a 2.6% prevalence of SAD, and 

people with a primary diagnosis of alcohol dependence demonstrated a 6.3% 

prevalence of SAD. The overall prevalence for SAD co-ocurring with any primary 

AUD within the past 12 months was 4.3% (B.F. Grant, Stinson, et al., 2004). It is 
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notable that the rates for comorbid anxiety disorders were higher for alcohol 

dependence than for alcohol abuse. It is also of note that 12-month comorbidity 

rates are higher when an anxiety disorder, with the exception of specific phobia, is 

the primary diagnosis rather than when an AUD is primary. The SAD-AUD lifetime 

prevalence rates from the NESARC are particularly noteworthy since 48.2% of 

persons with lifetime SAD also had lifetime AUD. When considered by the type of 

AUD reported, 20.9% of persons with lifetime SAD had lifetime alcohol abuse and 

27.3% had lifetime alcohol dependence (B.F. Grant et al., 2005).  

The NESARC also examined rates of treatment seeking during the past 12 

months (B.F. Grant, Stinson, et al., 2004). Among those with primary SAD, 11.3% had 

sought treatment in the past 12 months. The 12-month prevalence rate for any 

comorbid AUD among the treatment seekers was 16%. Of the persons who reported 

any AUD, 5.8% had sought treatment in the past 12 months. The 12-month 

prevalence rate for SAD in this sub-group was 8.5%. There are additional prevalence 

data from studies that examined clinical populations including those who were 

seeking treatment for AUDs. A 23% lifetime prevalence of SAD was found among 

people seeking treatment for AUDs (S. E. Thomas et al., 1999).  Similarly, 

intervention studies targeting AUDs have found that approximately 25% of their 

participants also reported clinically significant social anxiety (Terra et al., 2006). 

Other intervention studies have reported that approximately one third of 

participants met diagnostic criteria for SAD (Bakken, Landheim, & Vaglum, 2005) or 

experienced clinically significant social anxiety (Terlecki, Bickner, Larimer, & 

Copeland, 2011). In one study, 55.5% of patients being admitted for detoxification 
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for alcohol dependence reported at least moderate symptoms of social anxiety 

(Liappas, Paparrigopoulos, Tzavellas, & Christodoulos, 2003). 

SAD as a Risk Factor for AUDs 

Bakken and colleagues (2005) found that, among all substance dependent 

patients in their study (i.e., diagnosis of poly-substance dependence or alcohol 

dependence), 70% had developed SAD at least one year prior to the development of 

dependence. Of those who were alcohol dependent, 34% met diagnostic criteria for 

SAD on admission. Typically, onset of SAD was early in the patient’s life and about 5-

10 years before onset of substance use. Other studies have also found the onset of 

SAD to precede the onset of AUDs (e.g., Schneier et al., 1992), leading some 

researchers to argue that SAD may be a risk factor for AUDs (e.g., Ham, Hope, White, 

& Rivers, 2002). 

A handful of prospective studies provide evidence that SAD may be a risk 

factor for subsequent AUDs. Zimmerman, Wittchen, Höfler, Pfister, Kessler, and Lieb 

(2003) analyzed baseline and four-year follow up data from the Early 

Developmental Stages of Psychopathology (EDSP) prospective community survey in 

Munich, Germany. SAD predicted onsets of regular and hazardous alcohol use. In 

addition, SAD also predicted the persistence of dependence. A more recent study 

(Buckner, Schmidt, Lang, Small, Schlauch, & Lewinsohn, 2008) examined 

longitudinal data from a cohort of the Oregon Adolescent Depression Project that 

was followed for 14 years. In a sample that excluded participants with substance use 

disorders at baseline, SAD was a specific risk factor for alcohol dependence above 

and beyond other anxiety disorders, mood disorders, and other variables such as 
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gender and conduct disorder. Specifically, SAD increased the odds of developing 

alcohol dependence by a factor of 4.5. 

When considering SAD as a risk factor for AUDs, one should also note the 

modal onset of SAD in adolescence or early adulthood (Hazen & Stein, 1995). The 

latter portion of this age range corresponds to a time when young people may be 

undergoing major life transitions, such as starting college or entering the work force 

for the first time. In fact, much of the research about SAD and AUDs has been 

conducted with college-aged populations. Starting college may precipitate a 

significant degree of social stress, given the changes involved with moving to 

college, including adjusting to living with a roommate, making new friends and 

developing a social support network, going to parties, dating, speaking up in classes, 

engaging in public speaking, and communicating with authority figures (e.g., 

professors). Starting college is an event that involves several evaluative interaction 

and performance situations, and Spokas and Heimberg (2009) recently reported a 

significant increase in social anxiety among college students during their first 

semester. 

In addition, Buckner and Turner (2009) investigated the impact of familial 

social support and alcohol use among peers on the relationship between SAD and 

AUDs in a prospective study of 1,431 young adults who were followed for a period 

of three years. There was directional specificity for the relationship between SAD 

and AUDs. SAD at baseline (time 1) predicted AUD three years later (time 2), but 

only among female young adults. Moreover, SAD predicted AUDs after controlling 

for time 1 depression, other anxiety, alcohol use, and cannabis use disorders. 
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Conversely, AUD at time 1 did not predict SAD at time 2. Family cohesion and 

adverse family relations moderated the relationship between SAD at time 1 and 

AUD at time 2, whereas partner support, peer social support, positive parent 

support, and friends’ alcohol use did not. Specifically, women with SAD and low 

family cohesion or more adverse family relations had higher rates of AUDs at time 2 

than women with SAD only. These findings suggest that both familial support and 

SAD are important to the development of AUDs among young women. It is possible 

that familial support may be less available or less potent following transition to 

college, which may further increase the risk for developing AUDs among women 

during the first semester of college. 

Functional Impairment and Consequences in SAD-AUD Comorbidity 

Regardless of the potential constructive properties of alcohol use for college 

students, there are many potential negative consequences of living with comorbid 

SAD and an AUD. Despite the relatively high frequency of comorbid SAD and AUDs, 

there are few reports of the impact of their comorbid occurrence. It is possible that 

people with comorbid SAD and AUD experience additional psychopathology, 

additional health problems, and engage in more use of health care services than 

those with either disorder alone. Therefore, the public health costs of people with 

this combination of disorders could be greater than those of people with only one of 

the disorders (Buckner, Timpano, Zvolensky, Sachs-Ericsson, & Schmidt, 2008).  

For instance, patients with current SAD and a lifetime diagnosis of an AUD 

had more severe symptoms of social anxiety and were less likely to be married than 

patients with current SAD but no history of an AUD (Schneier, Martin, Liebowitz, 



 

12 

 

Gorman, & Fyer, 1989). In another sample, treatment-seeking patients with an AUD 

and a lifetime diagnosis of SAD were more likely to have major depressive episodes, 

more severe alcohol dependence, lower occupational status, and less perceived peer 

social support than patients who did not have comorbid SAD (Thevos, Thomas, & 

Randall, 1999; S. E. Thomas et al., 1999). In general, findings indicate that SAD-AUD 

comorbidity is linked to greater impairment than occurs when only one of the 

disorders is present.  

Theoretical Models of the Relationship between Social Anxiety Disorder and Alcohol 

Use Disorders 

In addition to considering the impact of comorbid SAD and AUDs, it would be 

important to have an understanding of the nature of the relationship between SAD 

and AUDs. Therefore, recent years have seen an increase in the development of 

theoretical models of this comorbid relationship. One of the properties of alcohol 

that has received the most attention and acceptance among lay people is its stress-

reducing property. It has also received attention from the scientific community, yet 

the results have been mixed (Sher & Levenson, 1982). Three different theories of 

substance use that focus on stress reduction via the consumption of alcohol have 

been most commonly applied by researchers to explain the comorbidity between 

SAD and AUDs: the Tension-Reduction Model (Conger, 1951), the Stress Response 

Dampening Model (Sher & Levenson, 1982), and the Self-Medication Hypothesis 

(Khantzian, 1985). These three theories will be discussed briefly below. Three 

models emphasizing moderating and mediating variables (Buckner, Heimberg, 
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Ecker, & Vinci, 2013; Burke & Stephens, 1999; Cox & Klinger, 1988) are discussed in 

greater detail below. 

Theories of Substance Use: Models of Stress Reduction through Alcohol Consumption 

Although there are slight differences between the models (i.e., the Tension-

Reduction Model [Conger, 1951], the Stress Response Dampening Model [Sher & 

Levenson, 1982], and the Self-Medication Hypothesis [Khantzian, 1985]), their 

essence is the same: people with SAD learn to consume alcohol to relieve the 

unpleasant symptoms of social anxiety in the short term and are more likely to 

consume alcohol in the future when similar symptoms are experienced because of 

the negative reinforcement that is accompanied by successful anxiety reduction 

(e.g., Carrigan & Randall, 2003). 

Attempts to test the theoretical models explaining comorbidity have led to 

inconsistent results. Some studies have found a positive relationship between social 

anxiety and alcohol-related variables in the general population (e.g., Abrams, 

Kushner, Medina, & Voight, 2001), undergraduates (e.g., B. A. Lewis & O’Neill, 2000; 

M. A. Lewis et al., 2008), and clinical samples (e.g., Himle Abelson, Haghightgou, Hill, 

Nesse, & Curtis, 1999). In the case of B. A. Lewis and O’Neill (2000), higher social 

anxiety was related to being a problem drinker, defined as acknowledging two or 

more alcohol-related problems. Himle and colleagues (1999) examined alcohol use 

in terms of the quantity of daily consumption of alcoholic drinks, whereas Abrams et 

al. (2001) examined public speaking anxiety and whether alcohol or a placebo 

beverage was consumed between two speech tasks. In both studies, social anxiety 

was related to greater alcohol consumption. 



 

14 

 

Conversely, a negative relationship has also been found in undergraduate 

(e.g., M. A. Lewis et al., 2008) and clinical samples (e.g., Holle, Heimberg, Sweet, & 

Holt, 1995). In both of these studies, a decrease in the quantity of alcohol consumed 

was associated with increasing social anxiety. However, M. A. Lewis et al. (2008) 

also found that higher social anxiety was related to more alcohol-related problems 

among heavy drinking undergraduate students.  One additional study (Stewart, 

Morris, Mellings, & Komar, 2006) also found both positive and negative 

relationships between social anxiety and AUDs. As for M. A. Lewis et al. (2008), 

there was a negative relationship between social anxiety and the frequency with 

which alcohol was consumed. However, there was a positive relationship between 

social anxiety and alcohol-related problems. A meta-analysis of the relationship 

between social anxiety and alcohol use in college students (Schry & White, 2013) 

reported that social anxiety was negatively related to alcohol use (i.e., quantity 

and/or frequency of alcohol consumption) and positively related to alcohol-related 

problems. 

Moderation and Mediation Theories and Models in Comorbid SAD-AUD 

There have been efforts to combine the perspectives of anxiety disorder 

researchers and alcohol use disorder researchers (e.g., Kushner et al., 2000) to 

better understand anxiety-AUD comorbidity. Thus, recent years have seen an 

increased focus on variables that may moderate or mediate the comorbid 

relationship between anxiety disorders and AUDs. Moderators have been 

conceptualized as characteristics of the individual or the environment whose 

presence may alter the nature of the relationship between two other variables. On 
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the other hand, mediators are intervening or explanatory variables that serve as 

links between predictor variables and outcomes (Baron & Kenny, 1986). 

Researchers have also continued to examine the temporal issues involved in the 

comorbid relationship.  

Social Cognitive Theory of Drinking. Burke and Stephens (1999) proposed a 

model of heavy drinking among socially anxious college students that incorporated 

expectancies about alcohol use such as improved sociability and self-efficacy beliefs 

about one’s ability to moderate or avoid the use of alcohol. In terms of self-efficacy, 

Burke and Stephens (1999) proposed that a differentiation between task self-

efficacy (i.e., the perceived ability to avoid excessive drinking) and coping self-

efficacy (i.e., the perceived ability to cope with feelings of anxiety if one does not 

drink alcohol).  

In the model, social situations that encourage alcohol consumption trigger 

state social anxiety. In turn, expectations of alcohol as a social lubricant (e.g., 

expectations for social facilitation or social anxiety reduction) are activated and 

moderate the relationship between social anxiety and alcohol consumption. 

Someone with weak alcohol expectancies will be less likely to engage in heavy 

drinking. On the other hand, strong alcohol expectancies (for social facilitation, or 

social anxiety reduction, or both) will be further moderated by self-efficacy. 

Someone with a sense of high self-efficacy for avoiding heavy drinking and high 

efficacy for coping with anxiety in other ways than by drinking alcohol and/or 

moderate drinking skills will demonstrate a lower likelihood of heavy drinking. 

Conversely, someone with a sense of low self-efficacy for avoiding heavy drinking 
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and who lacks alternative anxiety reduction coping strategies and/or moderate 

drinking skills will demonstrate a higher likelihood of heavy drinking as a means to 

gain the desired and/or expected effect from alcohol. A limitation of this model is 

that conceptualization of alcohol use or its impact is limited to consideration of 

quantity alone. It is also problematic that there was no definition of a heavy drinker 

or who would comprise a group of heavy drinkers versus other drinkers. 

Motivational Model of Alcohol Use. Developments in treatment of primary or 

comorbid alcohol use disorders, as well as recent research efforts in the area of 

comorbid anxiety disorders and AUDs, have focused on motivations for drinking 

alcohol (e.g., Buckner, Ledley, Heimberg, & Schmidt, 2008; W.R. Miller & Rollnick, 

2002; W.R. Miller, Zweben, DiClemente, & Rychtarik, 1992). Cox and Klinger (1988) 

developed a detailed motivational model of alcohol use that included incentive 

motivation and affective change as core components of people’s reasons for 

drinking alcohol. The endpoint of the model is the decision to drink or not. Before 

the decision is made, a number of nonconscious and/or automatic rational and 

emotional processes related to historical factors, current experiences, and 

expectations have affected the decision-making process. A drawback of this model is 

that conceptualization of alcohol use or its impact is limited to consideration of its 

frequency alone. 

Cox and Klinger (1988) identified several factors that would impact a 

person’s decision to drink. Historical factors (i.e., biochemical reactivity, personality 

characteristics, sociocultural and environmental influences, past reinforcement 

from drinking) impact a conditioned reaction to alcohol. Current factors (i.e., 
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situational factors, positive and negative incentives influencing the experience of 

positive and negative affect) influence a person’s decision to drink. Next in the 

model, historical and current factors influence cognitive mediating events such as 

thoughts, perceptions, and memories. These cognitive mediating events contribute 

to expectations (e.g., positive, negative, immediate, delayed) regarding the direct 

chemical and indirect instrumental effects of alcohol consumption on affect (e.g., 

enhancement of positive affect, reduction of positive affect, reduction of negative 

affect, and intensification of negative affect). These expectations are commonly 

referred to in the literature as alcohol expectancies. Moreover, the model identifies 

four affective reactions, also thought of as drinking motives, to the expected effects of 

drinking. Two of them are approach reactions (i.e., hope, relief) and two are 

avoidance reactions (i.e., disappointment, fear). Therefore, expectancies are 

theorized to cause affective reactions (i.e., drinking motives) that, in turn, are 

weighed prior to deciding whether to drink. Thus, risk factors, such as personality 

variables or situational factors, are viewed by motivational theorists to exercise 

their impact on alcohol consumption through drinking motives (e.g., Cooper, 1994; 

Cox & Klinger, 1988). 

Biopsychosocial Model of Comorbid SAD and AUD. A model recently proposed 

by Buckner et al. (2013) suggests that SAD is a risk factor for future substance use 

disorders (SUDs), and that model may also be applied specifically to AUDs. Buckner 

and colleagues (2013) consider coping motives central in motivating alcohol use as 

they are proposed to fully mediate the relationship between SAD and AUDs. 

Specifically, developing a reliance on alcohol due to coping motives consequently 
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leads to development of AUDs. In the model, alcohol use motivated by coping 

encompasses several domains. 

The first motivational domain involves consumption of alcohol to manage 

physiological arousal. The hypothesized nature of arousal management is two-

pronged; alcohol may be consumed to reduce or avoid physiological arousal or 

sensations associated with state anxiety and/or it may be consumed to avoid 

scrutiny by others who may observe physiological arousal. 

The second motivational domain is management of evaluation fears, which 

implies within the frame of this model that persons with higher social anxiety are 

more likely to drink to cope with evaluation fears. Therefore, coping motives may be 

particular pertinent to consider. In fact, there is evidence that persons with higher 

social anxiety are more likely to drink to cope in social situations (Buckner & 

Heimberg, 2010; S. E. Thomas, Randall, & Carrigian, 2003) or be more likely to 

consume alcohol at the same level others are perceived to be drinking due to 

concerns about the approval of others (Neighbors et al., 2007). 

The third motivational domain is increased positive affect. Since high 

negative affect and low positive affect are both important in social anxiety (Kashdan 

& Collins, 2010), social interaction anxiety in particular is related to lower positive 

affect (Hughes et al., 2006), and persons with higher negative affect and lower 

positive affect use substances more frequently (T. A. Brown, Chorpita, & Barlow, 

1998; Wills, Sandy, Shinar, & Yaeger, 1999), persons with social anxiety may 

consume alcohol to enhance positive affect more frequently than persons without 

social anxiety. 
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The fourth motivational domain involves consumption of alcohol for the 

purpose of social facilitation. SAD does not include deficits in social skills in its 

defining characteristics (Rapee & Heimberg, 1997), yet persons with SAD typically 

rate their own social skills lower than persons without social anxiety (Alden & 

Wallace, 1995; Rapee & Lim, 1992; Stopa & Clark, 1993). Additionally, others tend to 

rate the socially anxious persons lower on social skills (Stopa & Clark, 1993). Thus, 

the model proposes that alcohol is consumed for its effect as a social lubricant 

among those with higher social anxiety. 

The fifth motivational domain involves consumption of alcohol to avoid 

evaluation. Therefore, persons with higher levels of social anxiety would consume 

alcohol to avoid evaluation or, alternatively, social situations in which alcohol would 

not be available would be avoided. Overall, the five motivational domains would 

contribute to reliance on alcohol and the development of AUDs. 

Mediators and Moderators of the SAD-AUD Relationship 

Recent years have seen an increase in research focusing on mediators and 

moderators of the relationship between SAD and AUDs. Drawing on the theories and 

models presented above, it is evident that to understand the relationship better, 

there are certain aspects of the relationship that would be important to study. Some 

of the most important variables are drinking motives, alcohol expectancies, affect 

(e.g., depression), and current situation (e.g., quality of life). In fact, the meta-

analysis by Schry and White (2013) found that social anxiety was positively related 

to drinking motives (i.e., coping, conformity, social) as well as positive and negative 

alcohol expectancies. The findings of relevant studies are presented below. 
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Alcohol Expectancies 

A potential moderator of the relationship between SAD and AUDs, as 

proposed by the developers of the social cognitive model of social anxiety and 

alcohol use among young adults (Burke & Stephens, 1999), is expectancies about 

alcohol consumption. According to this model, expected social facilitation outcomes 

from drinking alcohol moderate the relationship between social anxiety and alcohol 

use. The consequence would be that socially anxious people who expect social 

facilitation when they consume alcohol would drink more or more frequently than 

socially anxious people who do not have the same expectation. Therefore, social 

facilitation alcohol expectancies may moderate behavior following alcohol 

consumption since those who believe that they will become more sociable following 

drinking may come across in that way after consuming alcohol.  

Positive and negative alcohol expectancies may be held simultaneously and 

may both contribute to alcohol use and problems. Specifically, the expectations of 

becoming more relaxed, less anxious, less inhibited, and more dominant may be 

viewed as positive alcohol expectancies. If considering alcohol expectancies as 

fitting the factors of the Comprehensive Effects of Alcohol Questionnaire (Fromme, 

Stroot, & Kaplan, 1993; see Methods section for a comprehensive description), one 

may map becoming more relaxed, less anxious, less inhibited, and more dominant 

onto the factors of Tension Reduction (e.g., “My body would feel relaxed,” “I would 

feel calm”), Sociability (e.g., “It would be easier to talk to people,” I would act 

sociable”), and Liquid Courage (e.g., “I would feel powerful”). Yet becoming less 

inhibited and more dominant may also be considered negative alcohol expectancies 
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that potentially would map onto the expectancies related to Risk and Aggression 

(e.g., “I would take risks,” “I would be loud, boisterous, or noisy,” “I would feel 

dominant”). 

The influence of alcohol expectancies on the SAD-AUD relationship has been 

investigated by Tran and Haaga (2002). They examined alcohol use and alcohol 

expectancies in three groups: (1) persons with SAD without a lifetime history of 

AUD and no current drug dependence, (2) persons with SAD and current co-morbid 

AUD, and (3) normal control participants without current psychiatric diagnosis, no 

lifetime anxiety disorder, and no lifetime substance use disorder.  The SAD-AUD 

group drank more alcohol than persons in any other group with no difference 

between those with SAD only and the control group. Additionally, AUD comorbidity 

did not influence the strength of negative alcohol expectancies among those in the 

SAD groups although their negative alcohol expectancies were stronger than those 

of the normal controls. Additional evidence regarding the influence of alcohol 

expectancies on social anxiety has been reported by Abrams et al. (2001), who 

found that the pharmacological effects of alcohol coupled with expectations about 

the tension-reducing properties of alcohol reduced anxiety among socially anxious 

people who were social drinkers (i.e., consumed at least one alcoholic beverage 

monthly). Conversely, other researchers have not found support for the moderating 

effect of alcohol expectancies among undergraduate students in which social anxiety 

was measured on a continuum (e.g., Eggleston, Woolaway-Bickel, & Schmidt, 2004). 

More recently, alcohol expectancies about social facilitation have also been 

considered a mediator between social anxiety and alcohol-related problems. 
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Specifically, beliefs that others may perceive one as more gregarious or less fearful if 

one drinks mediated the relationship between social anxiety and drinking problems 

(Buckner & Matthews, 2012). 

Drinking Motives 

Per the models proposed by Cooper (1994) and Buckner et al. (2013), 

drinking motives are an important consideration in the relationships between social 

anxiety and AUDs. Drinking motives may be conceptualized along the two 

dimensions of type of reinforcement (i.e., positive, negative) and source of 

reinforcement (i.e., external, internal). Cooper (1994) developed a four-factor model 

of the motivations of adolescents to drink alcohol. Cooper’s (1994) model was based 

on Cox and Klinger’s (1988) complex motivational model. The drinking motive 

factors in Cooper’s (1994) model comprised drinking for social, conformity, 

enhancement, or coping reasons. Social drinking motives are external, positive (e.g., 

affiliation) reinforcers. Conformity drinking motives are external, negative (e.g., 

avoid rejection, fit in) reinforcers. Enhancement drinking motives are internal (i.e., 

emotional), positive (e.g., elevation of mood) reinforcers. Coping drinking motives 

are internal, negative (e.g., relieve or cope with anxious or depressive states) 

reinforcers.  

V.V. Grant, Stewart, O’Connor, Blackwell, and Conrod (2007) recently 

evaluated a modified five-factor version of the model among undergraduates. Their 

model that split coping drinking motives into drinking to cope with anxiety and 

drinking to cope with depression was superior to the four-factor model in which 

coping drinking motives were conceptualized as one single factor. Although there is 
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a strong correlation between anxiety-related drinking to cope motives and 

depression-related drinking to cope motives, the two coping motives each added 

unique variance to the prediction of alcohol-related problems (V.V. Grant, Stewart, & 

Mohr, 2009; V.V. Grant et al., 2007). 

Mezquita, Stewart, and Ruipéres (2010) used the five-factor drinking motives 

model to examine the relationship between the big five personality traits, drinking 

motives, alcohol use, and alcohol problems among 521 undergraduate students in 

Spain. They found neuroticism and low conscientiousness to predict coping-anxiety 

drinking motives, neuroticism to predict coping-depression drinking motives, and 

extraversion and low conscientiousness to predict enhancement drinking motives. 

Although expected by the researchers, low extraversion (i.e., introversion) did not 

predict coping-anxiety drinking motives. Coping-anxiety and coping-depression 

drinking motives predicted alcohol-related problems, whereas enhancement 

motives predicted heavy drinking. However, it appears that the findings regarding 

the relationship between enhancement motives and alcohol use is inconsistent since 

this type of motive has also been found to be related to alcohol-related problems. 

Buckner et al. (2006) found in their sample of 293 undergraduates that social 

anxiety was related to enhancement motives as well as drinking in specific high risk 

situations including during the experience of unpleasant emotions, conflict with 

others, social pressure, and personal control testing. Enhancement motives and 

drinking in high risk situations mediated the relationship between social anxiety 

and problems related to alcohol. Social and coping motives were not related to 

social anxiety in this sample. Additionally, Buckner and Heimberg (2010) found that 
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perceived peer pressure to drink alcohol mediated the relationship between social 

anxiety and alcohol-related problems (Buckner et al., 2006). Therefore, perceived 

expectations of peers may be important when considering alcohol use as a way to 

manage fears of evaluation by others by conforming to the perceived expectations. 

Additionally, beliefs related to approval of risky drinking behaviors moderate the 

relationship between social anxiety and alcohol-related problems. In other words, 

stronger beliefs that others approve of risky drinking predict more alcohol-related 

problems among students with higher social anxiety (Buckner, Ecker, & Proctor, 

2011).  

M. A. Lewis and colleagues (2008) found that students who reported more 

social anxiety drank less than students with less social anxiety.  Drinking lower 

quantities of alcohol may be the product of attempting to maintain control of social 

behavior while attempting to avoid negative evaluation. The students with higher 

social anxiety also reported experiencing more negative consequences in terms of 

problematic drinking as the amount of alcohol consumed increased. Coping (i.e., 

drinking to regulate negative affect) and conformity (i.e., drinking to avoid social 

costs) motives mediated the relationship between social anxiety and negative 

consequences of drinking. More recent studies have also found that coping motives 

are important for understanding the relationship between social anxiety and alcohol 

use. Windle and Windle (2012) examined the relationship between SAD and 

drinking motives during early adulthood. SAD predicted coping motives for 

drinking, but not enhancement or social motives. As social anxiety has been 

associated with having coping motives for consuming alcohol (Blumenthal, Leen-
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Feldner, Frala, Badour, & Ham, 2010; M. A. Lewis et al., 2008; Stewart et al.,2006), 

research has focused on whether alcohol is consumed to cope with social anxiety in 

particular. In fact, persons with higher social anxiety are more likely to drink to cope 

in social situations and to avoid social situations in which alcohol is unavailable 

(Buckner & Heimberg, 2010; S. E. Thomas et al., 2003), and doing so mediates the 

relationship between social anxiety and alcohol-related problems (Buckner & 

Heimberg, 2010). 

In their study of 817 college students, Ham, Zamboanga, Bacon, and Garcia 

(2009) did not replicate the results of M. A. Lewis and colleagues (2008). Conformity 

motives did not mediate the relationship between social anxiety and problematic 

drinking. Coping motives partially mediated the relationship between social anxiety 

and both negative consequences and symptoms of dependence. However, coping 

motives did not mediate the relationship between social anxiety and the quantity 

and frequency of alcohol consumption. Their results were the same for men and 

women. 

In contrast to Ham et al. (2009), several studies by one research group have 

found important differences in the SAD-AUD relationship between male and female 

college students. Norberg, Norton, and Olivier (2009) found that men with high 

social anxiety consumed less alcohol and experienced less alcohol-related problems 

than their male counterparts. Women with high social anxiety experienced more 

alcohol-related problems that women with low social anxiety. A study that extended 

the above findings (Norberg, Norton, Olivier, & Zvolensky, 2010) found that men 

with low social anxiety experienced more alcohol-related problems because they 
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were more likely to consume alcohol in positive situations (i.e., pleasant emotions, 

pleasant times with others) and to enhance positive mood more so than men with 

high social anxiety. Socially anxious women experienced more alcohol-related 

problems because they were more likely to drink to conform or to cope than women 

who were not socially anxious. Norberg and colleagues (2010) concluded that men 

who are socially anxious may be more likely to use active avoidance strategies such 

as not attending a party where as women who are socially anxious may be more 

likely to use passive avoidance strategies such as consuming alcohol to cope with 

unpleasant emotion while attending a party. 

Moreover, gender differences were found in the types of alcohol-related 

problems that men and women tend to experience. Norberg, Olivier, Alperstein, 

Zvolensky, and Norton (2011) found that women who were highly socially anxious 

were more likely to experience problems related to role functioning (e.g., neglecting 

household or family responsibilities, impaired athletic/sporting performance, 

impaired ability to study for a test). They were also more likely to report more 

personal problems (e.g., did something that was later regretted or caused 

embarrassment, got into a sexual situation that was later regretted, felt bad for 

drinking). Men were more likely to experience physical problems (e.g., passed out, 

had memory loss, felt sick/vomited while under the influence of alcohol, physically 

hurt or injured self or another person).  

Depression and Quality of Life 

Finally, it is important to consider other outcomes such as depression and 

quality of life. Depression is common among people with either SAD (e.g., Rush et al., 
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2005) or AUDs (e.g., B. F. Grant, Stinson, et al., 2004), and its comorbid presence 

may have severe implications. For example, depression has been linked to a 

doubling of the rate of AUDs (B. F. Grant, Dawson, et al., 2004; B. F. Grant, Stinson, et 

al., 2004). Among college students, depression mediated the relationship between 

negative paternal bonding and alcohol problems, but not alcohol use (Patock-

Peckham & Morgan-Lopez, 2007). Additionally, Buckner, Eggleston, and Schmidt 

(2006) found that persons with higher social anxiety used alcohol in situations in 

which they experienced negative affect, and doing so mediated the relationship 

between social anxiety and alcohol-related problems. 

Quality of life is also an important measure of outcome for SAD and AUDs. 

Rubio and colleagues (2013) reported on findings from the NESARC regarding 

quality of life among persons who had remitted or not remitted from a range of 

mental disorders. Persons who had remitted from SAD and alcohol dependence saw 

improvements in their quality life compared to those who did not experience 

remission. However, there was no difference in quality of life for persons who had 

or had not remitted from alcohol abuse. Recently, quality of life was shown to 

mediate the relationship between SAD and hopelessness, a common feature of 

depression, which ultimately was related to suicidal ideation among patients with 

SAD (Jørstad-Stein & Heimberg, 2008). Thus, depression and perceived low quality 

of life may have very serious consequences for some people with SAD. 

Methodological Considerations in Testing Models of Comorbid SAD-AUD 

Inconsistent results reported over the years may be due to differences in 

conceptualization of the dependent variable in research regarding SAD and AUDs. 
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Specifically, a positive relationship between social anxiety and AUDs has been 

identified in instances in which alcohol-related problems was the dependent 

variable (B. A. Lewis & O’Neill, 2000), whereas a negative relationship or no 

relationship was more likely to be found when alcohol use levels (i.e., quantity, 

frequency) had been the dependent variable (e.g., Holle et al., 1995). Thus, SAD is 

positively correlated with alcohol-related problems and either negatively correlated 

or uncorrelated with the frequency and quantity of alcohol consumption. The risk of 

developing an AUD or problematic drinking should be examined both in terms of 

alcohol consumption and negative consequences in a single study to replicate the 

findings of previous individual studies. An additional measurement issue of note is 

that previous studies testing the models have been cross-sectional in nature. A 

longitudinal design would be better able to detect changes in social anxiety severity 

and the frequency and quantity of alcohol consumption and problems related to 

AUDs as well as the nature of their comorbid relationship. Although the cross-

sectional studies have been useful in demonstrating the presence of this comorbid 

relationship, the findings are merely correlational and thus unable to provide any 

evidence of the causal direction of the relationship between SAD and AUDs. 

Overview of the Present Study 

 Living with comorbid SAD and AUD may be devastating not only to 

individuals’ life situations, but also potentially to the people around them, their local 

community, and society at large. Considering the impact of living with just one of the 

disorders, it is not unreasonable to expect that living with the combination may be 

all the more difficult. Surprisingly, there has been limited research about the impact 
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of living with comorbid anxiety and AUDs. In addition, most of the research 

regarding the comorbid relationships between the anxiety disorders and AUDs has 

focused on prevalence. Although this information is important, it does little to add to 

our understanding of the nature of the comorbid relationships in terms of etiology 

and maintenance, for example. Therefore, there is still much work left for 

researchers interested in exploring the comorbid relationship between SAD and 

AUDs. 

 There has started to be a shift away from theoretical models of the comorbid 

relationship between SAD and AUDs that focus solely on one negative reinforcement 

component (i.e., the tension-reduction model, the stress dampening response model, 

and the self medication hypothesis) as these models have had limited utility. 

Instead, researchers in the past few years have become increasingly interested in 

identifying variables that mediate or moderate the comorbid relationship, which, in 

turn, has led to development of more complex models that incorporate variables 

hypothesized to be of importance to the comorbid relationship. Variables of note 

include drinking motives and alcohol expectancies. It would be valuable to continue 

to explore these variables in the relationship between SAD and AUDs to facilitate 

testing of the models and theories of the comorbid relationship. The research would 

also have potential clinical utility as gaining an understanding of mediating 

variables such as motivations for drinking may increase our understanding of the 

maintenance of the comorbid relationship. Thus, changing an aspect of what 

maintains the comorbid relationship would be an important part of psychotherapy 

(e.g., modifying motivations for drinking). Ultimately, research regarding mediating 
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and moderating variables could have a public health impact as it may influence 

campaigns targeting college campuses or the general public. 

 In addition to focusing the research on mediating and moderating variables, 

longitudinal and prospective research is also needed. Most of the research that has 

been conducted has been cross-sectional. However, longitudinal research is needed 

to obtain a comprehensive picture of the comorbid relationships between SAD and 

AUDs. To test theories and models that include the etiology and maintenance of the 

comorbid relationships, one would have to be able to study developmental 

trajectories of both social anxiety and alcohol use over time. 

Although past research has made important contributions to our 

understanding of the relationship between social anxiety and the use of alcohol, 

there are shortcomings that the current study addresses. First, most past research 

relied on cross-sectional data, which prevents any true causal inferences from being 

made. The current study utilized a longitudinal design that may facilitate causal 

inferences as well as allowing for cross-sectional relationships to be examined. In 

terms of problematic drinking, its conceptualization encompasses alcohol 

consumption and negative consequences in accord with the recent findings of M. A. 

Lewis et al. (2008).  

Past research has also tended to include only students who had consumed 

alcohol prior to the study. Yet it is important to include participants who do not 

consume alcohol (or do not engage in heavy drinking) to gain a better 

understanding of the mechanisms involved in the relationship between alcohol 

use/alcohol-related problems and social anxiety. The current study did not exclude 
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this group of students. Other reasons to include these individuals include an 

examination of whether freshmen who start college and had not consumed alcohol 

in the past start drinking following transition to college and to further investigate 

whether their commencing alcohol use or the development of alcohol-related 

problems are related to the increased social anxiety that may occur as part of this 

transition. 

The current study aimed to extend past research on social anxiety and 

alcohol use by adding a longitudinal component and by specifically studying this 

relationship during a period known to be associated with increased stress and social 

anxiety. Previous research demonstrated that starting college for the first time is 

stressful for freshmen and that their social anxiety increases between the summer 

prior to their first semester of college and sometime during the first semester 

(Spokas & Heimberg, 2009). Freshmen who experience social anxiety may be more 

likely to cope with their feelings of anxiety by drinking alcohol. The current study 

aimed to explicate the relationship between social anxiety and alcohol consumption 

in freshmen. Of particular interest is the examination of changes over time in social 

anxiety, the quantity and frequency of drinking alcohol, and problems related to 

alcohol consumption. Also of importance is examining variables that may mediate 

(i.e., drinking motive of coping with anxiety, drinking motive of coping with 

depression, drinking motive of conformity, symptoms of depression, quality of life) 

or moderate (i.e., positive alcohol expectancies, negative alcohol expectancies, 

sociability alcohol expectancy) the relationship between social anxiety and alcohol 
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consumption/problems to better understand the relationship and factors that may 

place freshmen at risk for developing alcohol use disorder.  

Hypotheses 

One hundred seventy nine incoming freshmen were assessed during the summer 

prior to their initial fall semester or during the beginning of their initial fall 

semester (Time 1). They were invited for a re-assessment during the first week of 

November of the fall semester of their freshman year to examine social anxiety and 

alcohol use/problems over time (Time 2). The following hypotheses were tested: 

1. There would be an increase in social anxiety symptoms from Time 1 (T1) 

to Time 2 (T2).  

2. There would be an increase in quantity and frequency of drinking as well 

as the average number of alcohol-related problems between T1 and 

T2.  

3. There would be a negative relationship between T1 social anxiety and T1 

drinking (i.e., quantity, frequency, and intoxication). 

4. There would be a positive relationship between T1 social anxiety and T1 

alcohol-related problems. 

5. There would be a negative relationship between T1 social anxiety and T2 

drinking (i.e., quantity, frequency, and intoxication). 

6. There would be a positive relationship between T1 social anxiety and T2 

alcohol-related problems. 

7. There would be positive relationships between T1 social anxiety, T1 

positive alcohol expectancies, and T1 negative alcohol expectancies. 
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8. There would be a negative relationship between T1 social anxiety and T2 

quality of life.  

9. There would be positive relationships between T1 social anxiety and each 

of T2 drinking motives (i.e., coping anxiety, coping depression, and 

conformity) and T2 depression. 

10. There would be positive relationships between T2 drinking motives (i.e., 

coping anxiety, coping depression, and conformity) and each of T2 

drinking (i.e., quantity, frequency, and intoxication) and T2 alcohol-

related problems. 

11. There would be negative relationships between T2 quality of life and 

each of T2 drinking (i.e., quantity, frequency, and intoxication) and T2 

alcohol-related problems. 

12. There would be positive relationships between T2 depression and each of 

T2 drinking (i.e., quantity, frequency, and intoxication) and T2 

alcohol-related problems. 

13. T2 coping with anxiety drinking motives would mediate the relationships 

between T1 social anxiety and each of T2 drinking (i.e., quantity, 

frequency, and intoxication) and T2 alcohol-related problems. 

Additionally, T1 negative alcohol expectancies would moderate the 

impact of T1 social anxiety on T2 coping with anxiety drinking 

motives in a moderated mediation. 

14. T2 coping with depression drinking motives would mediate the 

relationships between T1 social anxiety and each of T2 drinking (i.e., 
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quantity, frequency, and intoxication) and T2 alcohol-related 

problems. Additionally, T1 negative alcohol expectancies would 

moderate the impact of T1 social anxiety on T2 coping with 

depression drinking motives in a moderated mediation. 

15. T2 conformity drinking motives would mediate the relationships 

between T1 social anxiety and each of T2 drinking (i.e., quantity, 

frequency, and intoxication) and T2 alcohol-related problems. 

Additionally, T1 negative alcohol expectancies would moderate the 

impact of T1 social anxiety on T2 conformity drinking motives in a 

moderated mediation. 

16. T2 symptoms of depression would mediate the relationships between T1 

social anxiety and each of T2 drinking (i.e., quantity, frequency, and 

intoxication) and T2 alcohol-related problems. Additionally, T1 

negative alcohol expectancies would moderate the impact of T1 social 

anxiety on T2 symptoms of depression in a moderated mediation. 

17. T2 quality of life would mediate the relationships between T1 social 

anxiety and each of T2 drinking (i.e., quantity, frequency, and 

intoxication) and T2 alcohol-related problems. Additionally, T1 

negative alcohol expectancies would moderate the impact of T1 social 

anxiety on T2 quality of life in a moderated mediation. 

18. T2 coping with anxiety drinking motives would mediate the relationships 

between T1 social anxiety and each of T2 drinking (i.e., quantity, 

frequency, and intoxication) and T2 alcohol-related problems. 
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Additionally, T1 positive alcohol expectancies would moderate the 

impact of T1 social anxiety on T2 coping with anxiety drinking 

motives in a moderated mediation. 

19. T2 coping with depression drinking motives would mediate the 

relationships between T1 social anxiety and each of T2 drinking (i.e., 

quantity, frequency, and intoxication) and T2 alcohol-related 

problems. Additionally, T1 positive alcohol expectancies would 

moderate the impact of T1 social anxiety on T2 coping with 

depression drinking motives in a moderated mediation. 

20. T2 conformity drinking motives would mediate the relationships 

between T1 social anxiety and each of T2 drinking (i.e., quantity, 

frequency, and intoxication) and T2 alcohol-related problems. 

Additionally, T1 positive alcohol expectancies would moderate the 

impact of T1 social anxiety on T2 conformity drinking motives in a 

moderated mediation. 

21. T2 symptoms of depression would mediate the relationships between T1 

social anxiety and each of T2 drinking (i.e., quantity, frequency, and 

intoxication) and T2 alcohol-related problems. Additionally, T1 

positive alcohol expectancies would moderate the impact of T1 social 

anxiety on T2 symptoms of depression in a moderated mediation. 

22. T2 quality of life would mediate the relationships between T1 social 

anxiety and each of T2 drinking (i.e., quantity, frequency, and 

intoxication) and T2 alcohol-related problems. Additionally, T1 
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positive alcohol expectancies would moderate the impact of T1 social 

anxiety on T2 quality of life in a moderated mediation. 

The following secondary hypothesis was tested after testing of the primary 

hypotheses: 

23. T2 coping with anxiety drinking motives would mediate the relationships 

between T1 social anxiety and each of T2 drinking (i.e., quantity, 

frequency, and intoxication) and T2 alcohol-related problems. 

Additionally, T1 alcohol expectancy of sociability would moderate the 

impact of T1 social anxiety on T2 coping with anxiety drinking 

motives in a moderated mediation. 
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CHAPTER 2 

METHOD 

Participants 

Participants were undergraduate freshman students matriculated in 

introduction to psychology and related courses at Temple University and the 

University of Memphis. Specifically, incoming freshman undergraduate students 

and/or transfer students classified as freshmen matriculated at Temple University 

or the University of Memphis were invited to participate in the study during the 

summer prior to the fall semester or during the first weeks of the fall semester in 

exchange for one draw in a lottery for a gift card or for research participation 

credits. They were told that participation included completing a collection of 

questionnaires in an online survey on two occasions (i.e., baseline and follow-up) 

that would each take up to 1.5 hours each time. They were informed that 

participation in the study was optional and that they could withdraw at any time 

should they choose to do so. Potential participants completed a brief one-item 

multiple-choice screening question online that asked for their university of 

matriculation prior to being automatically directed to the appropriate consent form. 

Persons who may have accessed the study randomly and who replied that they were 

not a student at either of the listed universities would have been redirected to a 

page thanking them for their interest and notifying them of their ineligibility. 

Two hundred seventy-four potential participants accessed the current 

study’s welcome page for the online survey, of which two hundred sixty-eight signed 

the consent form. Following online completion of consent, participants were 
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automatically directed to a two-part screener. At this stage, nine of the potential 

participants withdrew from the study as they did not continue to the screener. Forty 

potential participants were excluded following completion of Part 1 of the screener and 

17 potential participants were excluded following completion of Part 2. Two hundred 

and two participants who signed consent and agreed to participate started the study 

survey. Eleven participants withdrew from the study before completing the first 

three questionnaires in the online survey (i.e., the three social anxiety measures). 

Nine participants were excluded from analysis because their baseline scores on the 

2nd edition of the Beck Depression Inventory (BDI-II) were 27 or higher at Time 1. 

An additional three participants who had BDI-II scores that exceeded the threshold 

at Time 2 were also excluded from analysis. Therefore no data for these 12 

participants were carried forward. The final sample (n = 179) contains participants 

who failed to complete either some of the baseline questionnaires (n = 21), some of 

the follow-up questionnaires (n = 11), or all of the follow-up questionnaires (n = 

102; i.e., Time 2 follow-up survey response rate of 43%). However, as there was 

some overlap between the different categories (e.g., participant failed to complete 

some of the baseline questionnaires and failed to complete all of the follow-up 

questionnaires, participant failed to complete some baseline questionnaires and 

some follow-up questionnaires, participant completed all baseline questionnaires 

and failed to complete all of the follow-up questionnaires), the participant numbers 

reported for the different categories are not mutually exclusive. Procedures for 

handling missing data are described below. There were too few excluded cases with 

data (n = 23) to accurately examine differences on demographic variables between 
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those participants included in the final sample and those excluded following 

consent. 

The demographic data reported are based on the number of participants that 

provided responses per demographic category rather than the total number of 

participants in the sample. The sample was predominantly female (n = 132/178, 

74.2%) with a mean age of 19.06 (median age = 18.51, modal age = 18.40; SD = 

2.31). Age was computed by subtracting the date of completion of the survey from 

the date of birth to obtain a precise measure of the participants’ age. All but two 

participants were single and had never been married. Those two participants 

(1.1%) listed divorced as their marital status. The racial make-up of the study 

sample was predominantly Caucasian (n = 112, 62.6%); other participants self-

identified as 24.6% African-American, 4.5% Asian, 5.0% mixed race, and 3.4% other. 

There were 5.7% who self-identified as being of Hispanic ethnicity (n = 10/175). A 

total of 3.4% self-identified with another country than the U.S., and the same 

percentage of participants considered their native language to be a language other 

than English (n = 6/174). Of those who elected to report their religious or spiritual 

beliefs (n = 176), the majority identified as conforming to Christianity (n = 125, 

71%). Of those who identified as Christian, 30 participants (17%) self-identified 

with Catholicism. The remaining participants self-identified with Judaism (n = 2, 

1.1%), Islam (n = 1, 0.6%), other religions (n = 12, 6.8%), and no religious or 

spiritual belief (n = 36, 20.5%). Of 177 respondents, most participants reported 

living with their parents (n = 106, 59.9%). The remaining participants reported 

living in university-owned accommodations (n = 43, 24.3%), with roommates or a 



 

40 

 

significant other in non-university accommodations (n = 19, 10.7%), alone in non-

university accommodations (n = 3, 1.7%), or other (n = 6, 3.4%). The majority of the 

participants were from Temple University (n = 105), and the remainder (n = 74) 

were enrolled at the University of Memphis.  

Measures 

Screening Measure 

Following online completion of consent, participants were automatically 

directed to a two-part screener. Part 1 of the screener included questions regarding 

age, class standing, previous matriculation as an undergraduate student, and 

transfer student status. Potential participants who answered that they were “17 

years old or younger” (n = 1) or that their class standing was different from 

“freshman” (n = 39) were redirected to a page thanking them for their interest and 

notifying them of their ineligibility. Potential participants who answered that they 

had been previously matriculated as an undergraduate student or that they had 

transfer student status were redirected to Part 2 of the screener. All other 

participants were automatically directed to the survey questionnaires. 

Part 2 of the screener included questions regarding the number of credits 

being transferred, the nature of living accommodations at the educational 

institution previously attended, and the nature of the student’s current living 

accommodations. Potential participants who answered that they were transferring 

more than 15 credits (i.e., having accumulated more than 15 credits would not allow 

the student to be classified as a first-semester freshman for the purposes of the 

current study) and/or that their accommodations during their previous 
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matriculation was different than living with parents, a guardian, or other family 

were redirected to a page thanking them for their interest and notifying them of 

their ineligibility (n = 17). Current living arrangements were not a basis for 

exclusion. All other participants were automatically directed to the survey 

questionnaires. 

Social Anxiety Composite Scale 

Social anxiety was measured with a composite scale comprising three 

different self-report questionnaires. The Social Phobia Scale (SPS; Mattick & Clarke, 

1998) and the Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998) each 

comprise 20 items that are rated on a Likert-type scale from 0 (not at all 

characteristic) to 4 (extremely characteristic). The SPS assesses anxiety when an 

individual may be observed or scrutinized by others (e.g., “I fear I may blush when I 

am with others,” “I become anxious if I have to write in front of people.”). The SIAS 

assesses anxiety that may be experienced in social interaction in dyads or groups 

(e.g., “When mixing socially, I am uncomfortable,” “I get nervous if I have to speak 

with someone in authority.”). Both scales have demonstrated internal consistency 

and test-retest reliability. The SPS has demonstrated Cronbach’s αs that range from 

.89 to .94 and strong test-retest reliability measured at 4 weeks (r = .91) and 12 

weeks (r = .93; Mattick & Clarke, 1998).  The SIAS’s αs range from .88 to .94, and 4- 

and 12-week test-retest reliability has been demonstrated, both rs = .92 (Mattick & 

Clarke, 1998). In addition, the SPS and SIAS have demonstrated discriminant 

validity. Persons with SAD scored higher on the SPS than did persons with 

agoraphobia, persons with simple phobia, undergraduate students, and a 
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community sample (Mattick & Clarke, 1998). E. J. Brown et al. (1997) reported that 

clients with SAD obtained scores on the SPS that were higher than those of persons 

with panic disorder, generalized anxiety disorder, simple phobia, or obsessive 

compulsive disorder, but not persons with panic disorder with agoraphobia. 

Similarly, persons with SAD had SIAS scores that were higher than those of persons 

with agoraphobia, persons with simple phobia, undergraduate students, and a 

community sample (Mattick & Clarke, 1998).  In the study by E. J. Brown and 

colleagues (1997), persons with SAD scored higher on the SIAS than persons with 

panic disorder, panic disorder with agoraphobia, generalized anxiety disorder, 

simple phobia, and obsessive-compulsive disorder. Other studies have also 

demonstrated the strong psychometric properties of these scales (e.g., Heimberg, 

Mueller, Holt, Hope, & Liebowitz, 1992; Ries et al., 1998; Rodebaugh, Woods, 

Heimberg, Liebowitz, & Schneier, 2006). In addition, the 17 straightforwardly-

worded items of the SIAS are sufficient for measuring social interaction anxiety, 

whereas the three reverse-scored items may better represent the construct of 

extraversion (Rodebaugh, Woods, & Heimberg, 2007). Therefore, the sum of the 

straightforwardly-worded items of the SIAS was used in this study. Cronbach’s 

alpha for the straightforwardly-worded items of the SIAS was .93 at both Time 1 and 

Time 2. The SPS generated Cronbach’s alphas of .89 at both Time 1 and Time 2. 

The Brief Fear of Negative Evaluation Scale (BFNE; Leary, 1983) comprises 12 

items rated on a 0-4 Likert-type scale. It measures the perception a person believes 

that other people may have of him or her. The psychometric properties of the scale 

have been demonstrated recently in samples of people with SAD or panic disorder. 
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K. A. Collins, Westra, Dozois, and Stewart (2005) demonstrated the scale’s internal 

consistency (α = .97) and two-week test-retest reliability (r = .94). In terms of 

validity, persons with SAD scored significantly higher on the scale than persons with 

panic disorder or persons with no psychiatric diagnosis. The BFNE also correlated 

significantly with measures of social avoidance and depression. It was not 

significantly correlated with agoraphobic avoidance or demographic variables. In 

addition, only the straightforwardly worded items should be used to measure the 

intended construct as response to the reverse-scored items is correlated with 

education level (Duke, Krishnan, Faith, & Storch, 2006; Rodebaugh et al., 2004; 

Weeks et al., 2005). The internal consistency of the straightforwardly-worded items 

(α = .94) has been demonstrated (Duke et al., 2006), and the sum of these items was 

used in this study. Cronbach’s alphas for the straightforwardly-worded items of the 

BFNE were .92 and .91 at Time 1 and Time 2, respectively. 

The social anxiety composite scale was created by transforming the total 

score of each of the social anxiety self-report questionnaires (i.e., SIAS, SPS, BFNE) 

into a standardized score. Missing values of the total scores for each individual 

social anxiety self-report questionnaire were replaced with the total score mean of 

the respective self-report questionnaire. The standardized total scores for each 

individual social anxiety self-report questionnaire were added to create the social 

anxiety composite scale score. The social anxiety composite scale generated 

Cronbach’s alphas of .86 and .85 at Time 1 and Time 2, respectively. 

Alcohol Composite Scale 
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Consumption of alcohol was measured as a composite scale comprising data 

collected with the Alcohol Time-line Follow Back (TLFB; Sobell & Sobell, 1995), and a 

single item question enquiring about the frequency of intoxication in the past 30 

days. A self-report, past 30 days, version of the TLFB (Sobell & Sobell, 1995) was 

completed by the participants to calculate scores for overall drinking (i.e., frequency 

and quantity). In general, the TLFB may be administered by an interviewer, self-

administered, or administered by computer. A retrospective estimate is made of 

daily alcohol consumption in the past seven days to 24 months. A study comparing 

the accuracy of a 30-day TLFB method to a daily diary drinking data reporting 

method or a personal digital assistant real-time drinking data collection method 

found only moderate differences that involved slight underreporting with the 30-

day TLFB method (Carney, Tennen, Affleck, Del Boca, & Kranzler, 1998). A self-

report version of the TLFB has been successfully used with underage (i.e., 18-20 

years old) college students (R. L. Collins, Kashdan, Koutsky, Morsheimer, & Vetter, 

2008) and may be reliably administered by computer and online (Sobell, Brown, 

Leo, & Sobell, 1996; B. A. Thomas & MacCambridge, 2008). Scoring of the TLFB was 

completed by tabulating number of drinking days and the number of drinks per 

drinking day (NIAAA, 2004a), which provided information about frequency and 

quantity. Cronbach’s alphas for the TLFB quantity measure were .93 at both time 

points. Cronbach’s alphas for the TLFB frequency measure were .86 at Time 1 and 

.84 at Time 2. 

A single-item question was administered to measure intoxication as part of 

drinking. Participants were asked to answer the following question as part of the 
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battery of questionnaires: “On how many occasions (if any) have you been drunk or 

very high from drinking alcoholic beverages during the last 30 days?” (NIAAA, n.d). 

The question is currently being used in the ongoing Monitoring The Future study 

that is examining the behaviors and attitudes of American secondary school 

students, college students, and young adults since 1975 (Monitoring The Future, 

2010). 

The alcohol composite scale was created by transforming the total score of 

each of the measures of alcohol consumption in the past 30 days from the TLFB (i.e., 

quantity, frequency) and the single-item measure of frequency of intoxication in the 

past 30 days into a standardized score. Missing values of the total scores for each 

individual measure of past-30-days alcohol consumption and the single-item 

measure were replaced with the total score mean of the respective self-report 

measure. The standardized total scores for each individual alcohol consumption 

measure, including the single-item measure, were added to create the alcohol 

composite scale score. The alcohol composite scale generated Cronbach’s alphas of 

.88 and .89 at Time 1 and Time 2, respectively. 

Alcohol-related Problems Self-Report Measure 

The Rutgers Alcohol Problems Index (RAPI; White & Labouvie, 1989) assessed 

how often 23 alcohol-related consequences had occurred in the past three months. 

Responses range from 0 (none) to 3 (more than 5 times). The internal consistency of 

the scale has been demonstrated in college students (α = .88; Earlywine, LaBrie, & 

Pedersen, 2008). The RAPI has been used successfully with college students (e.g., 

Martens, Neighbors, Dams-O’Connor, Lee, & Larimer, 2007; Neighbors, Larimer, & 
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Lewis, 2004). However, due to gender differences on certain items of the RAPI (e.g., 

Earlywine et al., 2008; Neal, Corbin, & Fromme, 2006), use of a briefer RAPI in which 

the biased items have been removed has been called for. Yet the researchers 

recommend that their findings be replicated (Earlywine et al., 2008), which has yet 

to be done. Thus the complete 23-item RAPI was administered to the participants. 

The RAPI has demonstrated sound psychometric properties when administered 

online to adolescents or young adults (B. A. Thomas & McCambridge, 2008). The 

RAPI generated a Cronbach’s alpha of .92 at Time 1 and .95 and Time 2. 

Measures of Mechanism 

Four measures of hypothesized mechanisms were administered: the Quality 

of Life Inventory (QOLI; Frisch, 1994; Frisch, Cornell, Villanueva, & Retzlaff, 1992), 

the Beck Depression Inventory 2nd Edition (BDI-II; Beck, Steer, & Brown, 1996), the 

Modified Drinking Motives Questionnaire – Revised (Modified DMQ-R; V.V. Grant et 

al., 2007), and the Comprehensive Effects of Alcohol Questionnaire (CEOA; Fromme et 

al., 1993). 

Quality of Life Inventory (QOLI). The QOLI (Frisch et al., 1992) rates the 

subjective importance of 16 domains of functioning on a 0 to 2 scale and the 

subjective degree of satisfaction in each domain on a -3 to +3 scale. Satisfaction and 

importance ratings are multiplied and the obtained value is averaged for each of the 

16 domains of functioning to obtain the total score. The psychometric properties of 

the QOLI have been demonstrated by the scale developers; the total score is 

internally consistent (α = .98) and has demonstrated good test-retest reliability (rs = 

.80 - .91; Frisch et al., 1992).  In terms of construct validity, QOLI scores had positive 
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associations with several measures of life satisfaction and well-being that were 

administered as self-report, to peers, or by a clinician. QOLI scores demonstrated 

negative associations with subscales of the Symptom Checklist-90-R (SCL-90-R; 

Derogatis, 1983), the Beck Depression Inventory (Beck, Rush, Shaw, & Emery, 

1979), and the Anxiety and Depression subscales of the Millon Clinical Multiaxial 

Inventory-II (Millon, 1987). The QOLI has been used in studies of SAD (e.g., Eng, 

Coles, Heimberg, & Safren, 2001, 2005; Safren, Heimberg, Brown, & Holle, 1997) and 

in alcohol and substance use treatment settings (see Frisch, 1994). Cronbach’s 

alphas at Time 1 and Time 2 were .76 and .83, respectively. 

Beck Depression Inventory 2nd Edition (BDI-II). The BDI-II (Beck et al., 1996) is 

an updated 21-item version of the Beck Depression Inventory (BDI; Beck et al., 

1979) that was used to assess depressed mood associated with SAD and AUD. The 

items are rated on a scale from 0 to 3. The items include cognitive, affective, and 

somatic components of depressed mood, which facilitates assessment of the 

symptoms comprising the criteria for depressive disorders in the DSM-IV (American 

Psychiatric Association, 1994). The developers (Beck et al., 1996) demonstrated 

internal consistency of the measure among college students (α = .93) and 

outpatients (α = .92). They also demonstrated one-week test-retest reliability 

among outpatients (r = .93) and convergent and discriminant validity. Subsequent 

studies have supported the findings regarding the psychometric properties of the 

BDI-II (e.g., Dozois, Dobson, & Ahnberg, 1998; Osman, Downs, & Barrios, 1997; Steer 

& Clark, 1997; Whisman, Perez, & Ramel, 2000). As the major focus of the proposed 

research was on social anxiety rather than depression, participants who scored 27 
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or higher on the BDI-II (Sloan et al., 2002) were excluded from the analysis to 

increase the likelihood of the results being a reflection of social anxiety rather than 

severe depression (Dickson & MacLeod, 2004). Thus, students were allowed to 

participate if they reported moderate symptoms of depression (Beck et al., 1996), 

which reduced threat to the external validity of the study’s results as this approach 

reflects the comorbidity between SAD and depression (Kessler, Stang, Wittchen, 

Stein, & Walters, 1999). Cronbach’s alphas were .86 and .89 at Time 1 and Time 2, 

respectively. 

 Modified Drinking Motives Questionnaire – Revised (Modified DMQ-R). The 

Modified Drinking Motives Questionnaire – Revised (Modified DMQ-R; V. V. Grant et 

al., 2007) is based on the Drinking Motives Questionnaire - Revised (DMQ-R; 

Cooper, 1994). The Modified DMQ-R five-factor model of drinking motives has been 

found to fit the data in undergraduate students better than the DMQ-R four-factor 

model (V. V. Grant et al., 2007); thus, the Modified DMQ-R was chosen over the 

DMQ-R to measure drinking motives in the current study. In the Modified DMQ-R, 

the coping items are divided into the two factors of coping-depression and coping-

anxiety rather than constrained to one single coping factor. All five subscales in the 

Modified DMQ-R have demonstrated acceptable internal consistency (α = .73-.89; 

Blackwell & Conrod, 2003). The Modified DMQ-R test-retest reliability, predictive 

validity, and concurrent validity have also been demonstrated to be adequate (V. V. 

Grant et al., 2007). The Modified DMQ-R comprises 28 items, and it measures 

motives for drinking across five factors that include coping with anxiety, coping 

with depression, social, conformity, and enhancement. Cronbach’s alphas at Time 1 
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and Time 2 for coping with anxiety drinking motives were .82 and .81, for coping 

with depression drinking motives .95 and .94, and for conformity drinking motives 

.85 and .76, respectively. Cronbach’s alphas have not been reported for social 

motives and enhancement motives as none of the hypotheses of the current study 

were based on those factors. 

 Comprehensive Effects of Alcohol Questionnaire (CEOA). The Comprehensive 

Effects of Alcohol Questionnaire (CEOA; Fromme et al., 1993) is a 38-item self-

report measure that examines the effects individuals expect to experience as a 

consequence of alcohol consumption (i.e., drinking expectancies such as “If I were 

under the influence from drinking alcohol, I would be friendly.”) as well as the 

individual’s evaluation of these effects as positive or negative across 76 Likert-type 

ratings. The ratings of expected effects of alcohol range from disagree (1) to agree 

(4). Subjective evaluations of effects of alcohol range from bad (1) to good (5). The 

scale comprises both positive and negative expectancies of alcohol across seven 

domains. Sociability, Tension Reduction, Enhanced Sexuality, and Liquid Courage 

comprise positive expectancies of alcohol use. Negative expectancies of alcohol is 

made up of the following domains: Cognitive and Behavioral Impairment, Risk and 

Aggression, and Self-Perception. Adequate temporal stability, internal reliability, 

and construct validity have been demonstrated (Fromme et al., 1993). Valdivia and 

Stewart (2005) demonstrated the stability of the factor structures of the positive 

and negative expectancies through a replication of the findings reported by Fromme 

and colleagues (1993). Additionally, the positive evaluations four factor structure 

was replicated, but the negative evaluations factor structure was found to contain 
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two rather than three factors. The two factors were similar in structure to the 

original cognitive and behavioral impairment factor and a combination of the self-

perception and risk and aggression factors (Valdivia & Stewart, 2005). The authors 

hypothesized that the difficulty replicating the number of negative valuation factors 

may have been due to the small number of items per factor as noted in a previous 

review by Guadagnoli and Velicer (1988). Due to the difference in factor structure 

between expectancies and valuations, it has been recommended that expectancies 

and valuation scores be kept separate with their respective seven lower-order and 

six lower-order subscales rather than multiplying them with one another to test 

interactive effects (Valdivia & Stewart, 2005). The recommendation to refrain from 

using multiplicative scores is consistent with the original authors’ recommendations 

(Fromme et al., 1993). Thus the present study only used expectancies scores. The 

CEOA positive expectancies scale generated Cronbach’s alphas of .93 at Time 1 and 

.92 at Time 2. Cronbach’s alphas of .88 and .91 were generated for the CEOA 

negative expectancies scale at Time 1 and Time 2, respectively. Additionally, 

Cronbach’s alphas were generated for the sociability subscale of the CEOA positive 

expectancies scale; at Time 1 the score was .89, and at Time 2 it was .88. Cronbach’s 

alphas have not been reported for the remaining individual subscales of the CEOA 

(i.e., tension reduction, enhanced sexuality, liquid courage, cognitive and behavioral 

impairment, risk and aggression, self-perception) as none of the hypotheses of the 

current study were based on those factors.  

Procedure 

Online Data Collection 
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Online survey methodology was used to collect data. Specifically, data were 

collected using the online survey software Fluid Surveys (fluidsurveys.com). 

Additionally, Sona Systems was used during the second year of data collection at 

both universities to direct freshmen students to the online questionnaires at Fluid 

Surveys and to assign participation credits. Thus data collection occurred across 

two years at Temple University (both years of data collection) and for one year at 

the University of Memphis (last year of data collection) with slightly different data 

collection procedures between sites and year of data collection. The different 

procedures have been outlined below. 

First Year of Data Collection 

Phase I: Baseline data collection. During the first year of data collection, 

conducted only at Temple University, 1,100 incoming freshmen who had 

matriculated during the summer prior to the upcoming fall semester were invited to 

participate in the study via an invitation email distributed by the Measurement and 

Research Center at Temple University prior to the beginning of the fall semester. 

The Measurement and Research Center sent a participation reminder email on one 

occasion four days later. The contact information for the potential participants was 

not available to the study investigator unless provided later by the participant. 

Invited potential participants who were interested in the study accessed the online 

survey website. Potential participants completed a brief online screening measure. 

Freshmen who consented to the study but did not complete the study in one sitting 

were contacted with email reminders requesting completion of the study if contact 

information (i.e., a valid e-mail address) had been provided. Following completion of 
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the questionnaires, participants received compensation for their effort (could elect 

to participate in a lottery to win one of eight $25 gift cards to Amazon.com.). 

Phase II: Follow-up data collection. All participants who had completed the 

online baseline survey questionnaires and provided contact information (i.e., valid 

e-mail address) during the baseline data collection phase were contacted via e-mail 

approximately midway through the fall semester to complete the online follow-up 

survey questionnaires. The participants were also sent reminder emails regarding 

their participation during follow-up. Following completion of the questionnaires, 

participants received compensation for their effort (could elect either to participate 

in a lottery to win a $200 gift card to Amazon.com or receive research credits if they 

were eligible). 

Second Year of Data Collection 

Phase I: Baseline data collection. During the second year of the study, data 

collection took place at the University of Memphis in addition to Temple University. 

Additionally, the data collection procedure was slightly different at each university 

since contacting incoming freshmen students during the summer who had 

matriculated to attend Temple University had been restricted to the first year of 

data collection and was not allowed thereafter. However, the Measurement and 

Research Center permitted transfer students to be invited to the study prior to the 

beginning of the fall semester. Therefore, the Measurement and Research Center at 

Temple University distributed invitation emails to incoming transfer students 

classified as freshmen. A participation reminder email was sent on one occasion 

within a week of the initial invitation. The contact information for the potential 
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participants was not available to the study investigator unless provided later by the 

participant. Invited potential participants who were interested in the study accessed 

the online survey website. Potential participants completed a brief online screening 

measure. Respondents who were not freshmen (i.e., sophomores, juniors, seniors) 

were excluded from the study. Additionally, transfer students who were classified as 

freshmen, but who transferred more than 15 credits and/or who had previously 

lived away from home were also excluded from the study to obtain a sample that 

would have as many features as possible in common with traditional freshman 

undergraduate students. Participants who consented to the study but did not 

complete the study in one sitting were contacted with email reminders requesting 

completion of the study if contact information (i.e., a valid e-mail address) had been 

provided. 

 Additionally, as the fall semester began, freshman students and transfer 

students at Temple University and the University of Memphis who met the study’s 

inclusion criteria and did not meet the exclusion criteria were invited to participate 

if they were enrolled in the Introduction to Psychology class. The invitation was 

available through each Department of Psychology online research participation 

system, the SONA system. The participants who completed the online baseline 

survey questionnaires at the beginning of the fall semester had to meet the same 

inclusion criteria and not meet the same exclusion criteria as the participants who 

had previously consented to participate.  Participants who consented to the study 

but did not complete the study in one sitting were contacted with email reminders 
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requesting completion of the study if contact information (i.e., a valid e-mail 

address) had been provided. 

Following completion of the questionnaires, participants received 

compensation for their effort (Participants from Temple University could elect to 

participate in a lottery to win one of eight $25 gift cards to Amazon.com or receive 

research participation credits. Participants from the University of Memphis received 

research participation credits for their effort.). 

Phase II: Follow-up data collection. All participants who had completed the 

online baseline survey questionnaires and provided contact information (i.e., valid 

e-mail address) during the baseline data collection phase were contacted via e-mail 

approximately midway through the fall semester to complete the online follow-up 

survey questionnaires. The participants were also sent reminder emails regarding 

their participation during follow-up. Following completion of the questionnaires, 

participants received compensation for their effort (Participants from Temple 

University could elect to participate in a lottery to win a $200 gift card to 

Amazon.com or receive research participation credits. Participants from the 

University of Memphis received research participation credits for their effort.). 

Data Analysis 

This study used data analytic procedures available in the IBM SPSS Statistics 

21 (IBM Corporation, 2012a) and the IBM SPSS AMOS 21 (IBM Corporation, 2012b) 

statistical software programs for all analyses. A number of analyses were conducted 

to test the specific hypotheses of this study. However, preliminary analyses were 

carried out before analyses testing the a priori hypotheses were conducted. Prior to 
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conducting any preliminary analyses, participants who had a BDI-II total score at 

Time 1 (n = 9) or Time 2 (n = 3) that was 27 or greater were excluded. This was 

done in an effort to increase the likelihood of the results being a reflection of social 

anxiety rather than depression (Dickson & MacLeod, 2004).  

Preliminary Data Analysis 

During the preliminary analyses, the data were checked for outliers as these 

may influence the data unreasonably. Consequently, any outliers that were 

identified were removed. This procedure was carried out using the techniques 

available in the IBM SPSS Statistics Version 21. Missing data were also analyzed with 

the standard techniques available in the IBM SPSS Statistics Version 21. 

Additionally, it was important to check the data for normality.  

As outliers may unduly influence the normality of a distribution of score, 

non-normal data were initially corrected by removing outlying scores. Overall, the 

distributions improved, yet most were still non-normal or borderline non-normal. 

As some of the independent variables (i.e., predictors) were standardized (i.e., social 

anxiety composite scale, alcohol composite scale), remaining variables were also 

standardized, rather than centered, to place all independent variables on the same 

scale for the multivariate multiple regression analyses. Standardization would also 

address potential problems with multicollinearity among the independent variables. 

Although standardization does not necessarily generate normally distributed data, it 

provides a way to handle non-normal data. Thus standardized scores reflect the 

sample rather than the population and any interpretation of standardized scores 

should be in reference to the sample.  
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Demographic information regarding participant characteristics were 

obtained through descriptive and frequency analyses available in the IBM SPSS 

Statistics 21. Analyses of statistically significant differences between different 

groups of participants (e.g., participants enrolled at different universities, 

completers and non-completers of the survey at Time 2) were conducted with the 

appropriate test statistics (e.g., Chi-squared, t-test). Subsequently, Cohen’s d was 

calculated as an indicator of the effect of the difference between means between 

groups as measured by t-tests and F-tests. A small effect is .2, a medium effect is .5, 

and a large effect is .8 (Wuensch, 2009). Following Chi-squared and Fisher’s Exact 

tests, ϕ or Cramer’s ϕ was calculated to provide a measure of association. Absolute 

r, or abs(r), is the effect size reported for the Mann-Whitney U test (Ho, 2009; Yatani, 

n.d.). Conventions for ϕ, Cramer’s ϕ, and absolute r are small effect = .1, medium 

effect = .3, and large effect = .5 (Wuensch, 2009). Additionally, Pearson zero-order 

correlation analyses were conducted to analyze relationships between social 

anxiety measures at Time 1 and Time 2 as well as relationships between alcohol 

measures at Time 1 and Time 2. Due to multiple comparisons, Bonferroni correction 

was applied to the correlational analyses to reduce family-wise error rate. 

Data Analyses for A Priori Hypotheses 

The a priori hypotheses were tested through the data analytic procedures 

available in the IBM SPSS Statistics 21 and the IBM SPSS AMOS 21 statistical 

software programs. Information about the mean scores and distribution of scores on 

measures were obtained through descriptive and frequency analyses available in 

the IBM SPSS Statistics 21. Pearson zero-order correlation analyses were conducted 
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to examine the hypothesized correlational relationships. Bonferroni correction was 

applied to reduce the potential for family-wise errors subsequent to the large 

number of multiple comparisons. If there were problems with the measures meeting 

the required assumptions for Pearson correlation, Spearman correlation would have 

been undertaken in its place.  

The AMOS Version 21 statistical software program was used to test a series 

of proposed (Hypotheses 13-22) multivariate multiple regression moderated 

mediation models. AMOS automatically estimates missing data through the Full 

Information Maximum Likelihood (FIML) method, which is superior to other 

methods of handling missing data including listwise deletion, pairwise deletion, and 

similar response pattern imputation (Enders & Bandalos, 2001). In particular, FIML 

is unbiased and more efficient than these other methods for handling missing data 

as it uses the available data to generate estimates of the models being tested rather 

than deleting cases, which also reduces power, or replacing missing data with 

plausible values through imputation. The models were first tested with 

standardized predictor, mediating, and moderating variables. Analyses were also 

conducted using unstandardized variables, and the results were compared to those 

generated by the analyses using all standardized variables to examine whether the 

results from the analyses with more unstandardized variables could be reported to 

facilitate interpretation of results. There were no differences between models that 

had been tested with all standardized variables compared with those that were 

tested with some unstandardized variables. Therefore, the results from the analyses 

using more unstandardized variables were carried forward.  
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For mediation and moderation analyses, AMOS examined the entered model 

in one single analysis rather than with a series of analyses per Baron and Kenny 

(1986). Therefore, regression coefficients are considered globally for the model 

when evaluating whether there is evidence of mediation and/or moderation in the 

analyzed models, specifically whether there would be moderated mediation. 

Additionally, contemporary analysts consider the strength of regression coefficients 

along with other indices such as effect size as more important than statistical 

significance when testing for mediation and moderation since a highly powered 

study may generate statistical significance for weak regression coefficients and a 

lowly powered study may not see statistical significance for strong regression 

coefficients (Kenny, 2013). 

Specifically, mediation is established through four steps (Baron & Kenny, 

1986; James & Brett, 1984, Judd & Kenny, 1981) as well as a fifth step introduced 

more recently by contemporary analysts that includes an examination of indirect 

effects. The first step involves demonstration of the correlation between the 

putatively causal variable and the outcome variable to establish that there is an 

effect that may be mediated. However, most contemporary analysts now believe 

that step one is not necessary to establish mediation. On the other hand, steps two 

and three are considered necessary (Kenny, 2013). The second step involves 

demonstration that the putative causal variable is correlated with the mediator. The 

third step involves demonstration that the mediator affects the outcome variable 

while controlling for the putative causal variable. The fourth step involves 

demonstration that the hypothesized mediator completely mediates the 
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relationship between the putative causal variable and the outcome variable. 

Satisfying all four steps would be consistent with the hypothesis of complete 

mediation of the relationships between the putative causal variable and the 

outcome variable. Meeting only the first three steps would indicate partial rather 

than complete mediation. Yet the fourth step is only considered necessary if 

complete mediation is expected between the putative causal variable and the 

outcome variable (Kenny, 2013). However, meeting all four steps does not provide 

definitive evidence of mediation since there may be other models that have not been 

tested. It is also important to consider the indirect effect, or the amount of 

mediation, which is the product of two effects (i.e., the coefficient between the 

putative causal variable and mediator by the coefficient between the mediator and 

the outcome variable). An effect size of the indirect effect may be calculated by 

squaring the value of the indirect effect. Kenny (2013) recommended a rule of 

thumb when examining the effect size of an indirect effect in which .01 would 

indicate a small effect, .09 would indicate a medium effect, and .25 would indicate a 

large effect. 

Moderation in the current study was captured by an interaction between the 

putative causal variable (i.e., social anxiety) and the covariate (i.e., negative or 

positive alcohol expectancies). To establish a moderated mediation, there would be 

a typical pattern of mediation; however, the putative causal variable would be the 

interaction term rather than the traditional predictor variable. The steps outlined 

above for establishing mediation would be followed, but with the putative causal 

variable being the interaction and the two main effects being treated as covariates. 
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Similar to evaluating mediation, it is useful to consider the indirect effect in 

moderation. The indirect effect is a measure of the amount of the total effect of the 

moderator that is due to the mediator (Kenny, 2013). 

Data Analysis for Secondary Hypothesis 

Specifically, the expectancy of sociability from consuming alcohol was explored in 

relevant models in which positive expectancies regarding the effect of alcohol 

proved significant. The same data analytic procedures as those outlined above were 

followed. 
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CHAPTER 3 

RESULTS 

Preliminary Analyses 

Prior to conducting any preliminary analyses, participants who had a BDI-II 

total score at Time 1 or Time 2 that was 27 or greater were excluded. As previously 

stated, nine participants at Time 1 with BDI-II scores of 27 were excluded. The same 

step was taken for three high BDI-II scorers at Time 2. Prior to testing the primary 

hypotheses, the final sample was examined to determine whether it met 

assumptions of normality for the main statistical approach, a series of multivariate 

multiple regression analyses. The unstandardized and standardized scores of the 

measures were examined for outliers by examining a display of boxplots and 

histograms. Forty-one scores across all measures that were greater than 3 standard 

deviations from the mean were removed, which kept the individual cases available 

for analysis while addressing the problematic outliers. Measures of skewness and 

kurtosis were examined for each variable to address potential non-normal 

distribution of the measures. Values that were within +/- twice the standard error of 

skewness and kurtosis were considered to represent a normal distribution. The 

majority of measures were problematic, particularly with regards to skewness. 

Following removal of outliers, the problems regarding non-normality improved 

across all measures but remained problematic or borderline problematic due to 

scores falling outside of the range of +/- twice the standard error of skewness 

and/or kurtosis. The measures’ scores were standardized prior to analysis with the 

exception of the RAPI as this was a dependent (i.e., outcome) variable that was not 
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included in a composite scale. Therefore, it was important to keep this measure on 

its regular scale in order for the other variables to predict the RAPI scores rather 

than the number of standard deviations from the mean the RAPI scores would be 

placed. 

As there were two data collections sites, differences between the participants 

from the two sites were examined. The participants’ demographic characteristics by 

university data collection site are displayed in Table 1. Due to a difference in sample 

size and heterogeneity of variance between participants from Temple University 

and the University of Memphis, a Mann-Whitney U-test was run to test whether 

there was a statistically significant difference in mean age between the two data 

collection sites. In fact, the participants from Temple University were significantly 

younger (Median = 18.42, Mean = 18.54, SD = 0.92) than the participants from the 

University of Memphis (Median = 18.86, Mean = 19.80, SD = 3.28; U = 5,351.00, z = 

4.93, p < .001, abs(r) = .37). A series of Chi-Squared or Fisher’s Exact tests were run 

to test whether there were any statistically significant differences between the 

participants from the different sites that could potentially impact the results of the 

primary analyses. The Fisher’s Exact test was used in place of the Chi-Squared test 

on occasions with an expected cell count was lower than five in at least one cell. 

A Chi-Squared test revealed a significant difference in gender by site, χ2(1)= 7.97, p = 

.005, ϕ = 0.21. The number of female participants (85.1%) versus male participants 

(14.9%) was much greater at the University of Memphis than it was at Temple 

University (66% female participants; 34% male participants). A Chi-squared test  
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Table 1. Participants’ baseline demographic characteristics by data collection site. 

 
Baseline Demographic Characteristics 

Temple University 
(n = 105) 

The University of 
Memphis (n = 74) 

Gender (n = 178)   
   Male 35 11 
   Female 69 63 
Marital Status (n = 179)   
   Single, Never Married 105 72 
   Divorced 0 2 
Race (n = 179)   
   Caucasian 74 38 
   African-American 13 31 
   Asian 7 1 
   Mixed 7 2 
   Other 4 2 
Hispanic Ethnicity (n = 175) 5 5 
Native Country (self-identified) (n =179)   
   United States 99 74 
   Other 6 0 
Non-English Native Speakers (n = 174)   
   English 98 70 
   Spanish 0 2 
   Other 4 0 
Religion/Spirituality (n = 176)   
   Christianity 38 57 
   Catholicism 24 6 
   Judaism 2 0 
   Islam 1 0 
   Other 9 3 
   None 28 8 
Accommodation (n = 177)   
   With parents 83 23 
   University-owned 11 32 
   Non-university  
   accommodation (not alone) 

6 13 

   Non-university 
   accommodation (alone) 

1 2 

   Other 4 2 
 
  



 

64 

 

was run with all categories for race in one overall Other category with the exception 

of Caucasian and African-American. There was a significant difference in race by 

site, χ2(2)= 21.56, p < .001, Cramer’s ϕ = 0.35. The difference between the number of 

African-American participants (12.4%) and Caucasian participants (70.5%) was 

much greater among the participants from Temple University compared to the 

number of African-American (41.9%) and Caucasian participants (51.4%) from the 

University of Memphis. Additionally, the proportion of participants of Other races 

was greater at Temple University (17.1%) compared to the University of Memphis 

(6.8%). Thus the racial distribution among students (i.e., Caucasian students vs. 

minority students) appears to be more even in the sample from the University of 

Memphis and, despite a relatively large majority of Caucasian students, the diversity 

among non-African-American minority students in the sample appears to be greater 

at Temple University. 

In terms of religion, there were four cells with expected counts less than five. 

Therefore, Judaism and Islam were included in the Other category for religion in 

order to run a Chi-squared test. There was a significant difference in religion by site, 

χ2(3)= 27.35, p < .001, Cramer’s ϕ = 0.39. At the University of Memphis, the 

difference in the number of Christian participants (77.0%) versus participants who 

identified otherwise in terms of religion (i.e., Catholic 8.1%, Other 4.1%, None 

10.8%) was much greater compared to the difference between participants from 

Temple University who identified with Christianity (36.2%) versus other religions 

(Catholic 22.9%, Other 11.4%, None 26.7%). Thus the religious diversity, including 
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not identifying with any religion, appear to be greater in the sample from Temple 

University. 

Accommodation by site also had four cells with expected counts less than 

five. In order to run a Chi-squared test, the two categories of living in private (non-

university owned) accommodations with others or alone were included in the Other 

category for accommodation. There was a significant difference in accommodation 

by site, χ2(2)= 40.77, p < .001, Cramer’s ϕ = 0.48. At Temple University, 79.1% 

reported living with parents, family, or a guardian compared to 31.9% at the 

University of Memphis. Fewer students from Temple University (10.5%) lived in 

university-owned accommodation (i.e., a dormitory) than was the case at the 

University of Memphis (44.4%). Among participants living in other types of 

accommodation, there were 10.5% at Temple University and 23.6% at Memphis 

University. As the difference in accommodation might be that Temple University 

freshman students tend to live at home or because data in the first year of data 

collection occurred during the summer before the students had moved away from 

home, further analyses were completed examining differences within Temple 

University students who participated in the first year versus the second year of data 

collection. Due to two expected cell counts below five and inability to combine 

categories in theoretically sensible manner in order to run a Chi-Squared analysis, a 

Fisher’s Exact test was run with a 2X3 contingency table. Fisher’s Exact may be used 

with contingency tables greater than 2X2 such as 2X3 tables (Ghent, 1972). The 

Freeman-Halton extension (Freeman & Halton, 1951) of the Fisher’s Exact test for 

contingency tables greater than 2X2 is available in SPSS, which was the analysis 



 

66 

 

used in the current study. Fisher’s Exact test generated a significant difference (p = 

.000001, Cramer’s ϕ = 0.62) in accommodations by year of Time 1 data collection 

for the participants at Temple University. In particular, for the Year 1 data collection 

during the summer, the majority of the Temple University participants lived with 

parents, family, or a guardian (88.0%) compared to 4.4% in university-owned 

housing, and 7.6% in other types of accommodation. For the Year 2 data collection 

when the majority of the data were collected after the beginning of the fall semester, 

the majority lived in university-owned accommodations (53.9%) compared to 

15.4% with parents, family, or a guardian and 30.8% in other types of 

accommodation. The results from Year 2 are based on a small sample, however (n = 

13). Data were not available to examine whether the participants from Year 1 of 

data collection at Temple University moved into university-owned accommodations 

for their freshman year as these were not collected at Time 2. Yet the comparison of 

data collected in Year 1 and Year 2 suggests that the majority of the students at 

Temple University would have been likely to move into university-owned 

accommodation for the fall semester. Thus the differences in accommodation 

between participants from Temple University and participants from the University 

of Memphis could be attributed to data being collected at different times in Year 1 

and Year 2 of the study. 

There was a significant difference between the two sites regarding the 

number of students who self-identified with a country other than the U. S., p = .043, 

ϕ = 0.16. In particular, all students in the sample from the University of Memphis 

self-identified with the U. S. compared to the sample at Temple University, in which 
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6.1% self-identified with other countries. There were no statistically significant 

differences in marital status (Fisher’s Exact test, p = .17, Cramer’s ϕ = 0.13) and the 

number of native versus non-native speakers (Fisher’s Exact test, p = 1.00, ϕ = 0.03) 

between Temple University and the University of Memphis study participants. 

Thus, there were differences between participants from Temple University 

and the University of Memphis on several demographic variables including age, 

gender, race, religion, and whether the participants self-identified with a country 

other than the U.S. However, due to study limitations related to power, these 

variables were not added as control variables when testing the hypothesized models 

as adding control variables would increase the number of parameters and, 

consequently, lower power further. 

Differences in measured variables by university data collection site were 

tested and are reported in Table 2. There were significant differences between 

participants from Temple University and the University of Memphis on several of 

the alcohol variables. In particular, students from Temple University reported that 

they drank more alcohol and did so more often at baseline than students from the 

University of Memphis. Additionally, students from Temple University reported that 

they drank more frequently and become intoxicated more frequently than the 

students from the University of Memphis at follow-up in the middle of the Fall 

semester. No other significant differences were noted. 

Means and standard deviations for questionnaire measures for participants 

who completed or did not complete follow-up questionnaires at Time 2 are 

presented in Table 3. Significant differences in scores on questionnaires completed 
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Table 2. Measure scores and standard deviations of the participants by data collection site 
 
 

 

Measures 

Temple University 

Mean Score (SD) 

n 

University of Memphis 

Mean Score (SD) 

n 

 

Mann-Whitney U 

z-score 

 

 

abs(r) 

SIAS T1 18.54 (11.47) 

102 

17.16 (12.91) 

71 

3,225.00 

-1.22 

 

.09 

SIAS T2 18.19 (10.42) 

36 

16.12 (13.28) 

41 

606.50 

-1.34 

 

.15 

SPS T1 15.00 (11.09) 

95 

16.73 (12.22) 

70 

3,548.00 

0.74 

 

.06 

SPS T2 13.27 (8.00) 

33 

13.92 (10.93) 

37 

594.00 

-0.19 

 

.02 

BFNE T1 19.70 (7.02) 

95 

18.14 (8.02) 

72 

2,890.50 

-1.71 

 

.13 

BFNE T2 18.09 (5.69) 

35 

15.68 (7.40) 

40 

530.00 

-1.81 

 

.21 

SAC T1 0.06 (2.35) 

105 

-0.11 (2.79) 

74 

3,620.00 

-0.78 

 

.06 

SAC T2 0.17 (2.04) 

32 

-0.45 (2.83) 

36 

454 

-1.50 

 

.18 

CEOA positive T1 2.75 (0.57) 

78 

2.75 (0.81) 

66 

2,735.50 

0.65 

 

.05 

CEOA positive T2 2.69 (0.54) 

31 

2.87 (0.76) 

31 

568 

1.23 

 

.16 

CEOA negative T1 2.69 (0.55) 

78 

2.65 (0.71) 

61 

2.405.00 

0.11 

 

.01 

CEOA negative T2 2.51 (0.55) 

29 

2.66 (0.81) 

27 

467 

1.24 

 

.17 

MDMQR coping anxiety T1 1.54 (0.82) 

88 

1.42 (0.77) 

72 

2,850.00 

-1.20 

 

.10 
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Table 2, continued     

     

MDMQR coping anxiety T2 1.32 (0.45) 

30 

1.31 (0.50) 

36 

510.00 

-0.43 

 

.05 

MDMQR coping depression T1 1.31 (0.72) 

85 

1.24 (0.49) 

70 

2,827.50 

-0.62 

 

.05 

MDMQR coping depression T2 1.20 (0.45) 

30 

1.31 (0.54) 

36 

620.00 

1.21 

 

.15 

MDMQR conformity T1 1.24 (0.57) 

86 

1.12 (0.35) 

69 

2,635.00 

-1.62 

 

.13 

MDMQR conformity T2 1.10 (0.23) 

30 

1.11 (0.25) 

37 

562.50 

0.13 

 

.02 

BDI-II T1 7.19 (6.85) 

69 

9.12 (6.81) 

56 

2,289.50 

1.78 

 

.16 

BDI-II T2 7.15 (5.97) 

27 

8.50 (7.09) 

30 

440.50 

0.57 

 

.08 

QOLI T1 2.38 (1.32) 

66 

2.29 (1.64) 

62 

1,993.50 

-0.25 

 

.02 

QOLI T2 2.27 (1.58) 

24 

2.13 (1.83) 

35 

378.50 

-0.64 

 

.08 

TLFB-Q T1 10.15 (19.89) 

81 

3.38 (7.20) 

69 

2,053.00 

-2.98** 

 

.24 

TLFB-Q T2 4.46 (6.81) 

28 

1.54 (3.53) 

39 

415.00 

-1.86 

 

.23 

TLFB-F T1 2.40 (3.19) 

81 

1.29 (2.35) 

69 

2,107.00 

-2.77** 

 

.23 

TLFB-F T2 2.10 (2.65) 

30 

0.59 (1.02) 

39 

410.50 

-2.34* 

 

.28 

Intoxication T1 1.31 (2.20) 

89 

0.66 (1.26) 

73 

2,772.00 

-1.87 

 

.15 
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Table 2, continued     

     

Intoxication T2 1.19 (1.54) 

31 

0.52 (1.02) 

42 

495 

-2.02* 

 

.24 

AlcCom T1 -0.14 (2.06) 

75 

-0.69 (1.70) 

69 

2,083.50 

-2.17* 

 

.18 

AlcCom T2 0.33 (2.33) 

30 

-0.81 (1.41) 

42 

470.50 

-1.99* 

 

.24 

RAPI T1 3.96 (5.64) 

84 

3.00 (4.70) 

65 

2,467.50 

-1.07 

 

.09 

RAPI T2 3.06 (4.12) 

32 

1.58 (3.33) 

36 

446.50 

-1.75 

 

.21 

Note. Social Interaction Anxiety Scale (SIAS), Social Phobia Scale (SPS), Brief Fear of Negative Evaluation Scale (BFNE), Social Anxiety 
Composite Scale (SAC), Comprehensive Effects of Alcohol Questionnaire (CEOA), Modified Drinking Motives Questionnaire Revised 
(MDMQ-R), Beck Depression Inventory 2nd Edition (BDI-II), Quality of Life Inventory (QOLI), Time Line Follow Back – Quantity (TLFB-Q), 
Time Line Follow Back – Frequency (TLFB-F), Rutgers Alcohol Problem Index (RAPI), Alcohol Composite Scale (AlcCom), Time 1 (T1), 
Time 2 (T2). 
*p < .05, **p < .01, ***p < .001. 
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Table 3. Time 1 mean scores, standard deviations, and F-tests comparing participants who completed or did not complete 

questionnaires at Time 2. 

 Time 2 Completers Time 2 Non-completers   

Questionnaires Completed at Time 1 M SD n M SD n F d 

SIAS 17.82 12.93 72 18.08 11.48 101 0.02 -.02 

SPS 16.34 12.21 73 15.25 11.10 92 0.36 .09 

BFNE 18.81 7.95 75 19.20 7.13 92 0.11 -.05 

SAC -0.00 2.78 77 -0.02 2.35 102 0.00 .01 

CEOA positive 2.69 0.69 67 2.80 0.68 77 1.04 -.16 

CEOA negative 2.62 0.65 68 2.72 0.60 71 0.79 -.16 

MDMQ-R Coping with anxiety 1.47 0.85 76 1.50 0.75 84 0.04 -.04 

MDMQ-R Coping with depression 1.27 0.53 71 1.29 0.70 84 0.07 -.03 

MDMQ-R Conformity 1.17 0.44 71 1.20 0.53 84 0.13 -.06 

BDI-II 8.02 6.51 63 8.08 7.28 62 0.00 -.01 

QOLI 2.12 1.52 63 2.55 1.42 65 2.76 -.29 
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Table 3, continued         

TLFB-Q 3.96 6.92 70 9.73 20.23 80 5.16* -.37 

TLFB-F 1.51 2.11 70 2.21 3.39 80 2.22 -.24 

Intoxication 0.84 1.56 76 1.17 2.09 86 1.29 -.18 

RAPI 3.31 5.20 67 3.73 5.32 82 0.23 -.08 

AlcCom -0.50 1.74 70 -0.32 2.06 74 0.32 -.09 

Note. Social Interaction Anxiety Scale (SIAS), Social Phobia Scale (SPS), Brief Fear of Negative Evaluation Scale (BFNE), Social Anxiety 
Composite Scale (SAC), Comprehensive Effects of Alcohol Questionnaire (CEOA), Modified Drinking Motives Questionnaire Revised 
(MDMQ-R), Beck Depression Inventory 2nd Edition (BDI-II), Quality of Life Inventory (QOLI), Time Line Follow Back – Quantity (TLFB-Q), 
Time Line Follow Back – Frequency (TLFB-F), Rutgers Alcohol Problem Index (RAPI), Alcohol Composite Scale (AlcCom). 
*p < .05, **p < .01, ***p < .001. 
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at Time 1 were examined for participants who completed Time 2 follow-up and 

participants who did not complete the follow-up. There was a significant difference 

between Time 2 completers and non-completers regarding the mean number of 

alcoholic drinks consumed in the past 30 days (i.e., quantity) at Time 1, F(1) = 5.16, 

p = .03, d = -.37. There were no other significant differences in Time 1 questionnaire 

scores between the completers and non-completers of Time 2 questionnaires. 

Relationships between social anxiety measures at Time 1 and Time 2 were 

investigated, and their respective zero-order correlations are presented in Table 4. 

Tests of the correlations were conducted using Bonferroni-adjusted alpha levels of 

.0018 per test (.05/28) due to multiple comparisons. All correlations remained 

significant following the post hoc correction. Relationships between alcohol 

measures at Time 1 and Time 2 were also investigated. Their respective zero-order 

correlations are presented in Table 5. Tests of the correlations were conducted 

using Bonferroni-adjusted alpha levels of .0011 (.05/45). Three correlations were 

no longer significant following implementation of the post hoc correction for 

multiple comparisons. 

Primary Hypotheses 

Increases in symptomatology over time 

 Means and standard deviations for questionnaire measures at Time 1 and 

Time 2 are presented in Table 6. To test hypothesis 1, that there would be an 

increase in social anxiety symptoms between Time 1 and Time 2, paired-sample t-

tests were conducted to examine whether changes in scores within each of the 

social anxiety measures were significant. Missing cases were excluded pairwise. The   
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Table 4. Zero-order correlations between social anxiety measures at Time 1 and 

Time 2. 

 SPS T1 

(n) 

BFNE 

T1 (n) 

SAC T1 

(n) 

SIAS T2 

(n) 

SPS T2 

(n) 

BFNE 

T2 (n) 

SAC T2 

(n) 

SIAS T1 .71*** 

(160) 

.67*** 

(161) 

.89*** 

(173) 

.85*** 

(72) 

.48*** 

(67) 

.55*** 

(70) 

.68*** 

(65) 

SPS T1 - .62*** 

(160) 

.88*** 

(165) 

.65*** 

(74) 

.64*** 

(68) 

.47*** 

(72) 

.63*** 

(66) 

BFNE T1  - .87*** 

(167) 

.63*** 

(75) 

.40** 

(68) 

.68*** 

(73) 

.61*** 

(66) 

SAC T1   - .77*** 

(77) 

.56*** 

(70) 

.62*** 

(75) 

.70*** 

(68) 

SIAS T2    - .66*** 

(69) 

.73*** 

(74) 

.87*** 

(68) 

SPS T2     - .65*** 

(69) 

.89*** 

(68) 

BFNE T2      - .88*** 

(68) 

Note. Social Interaction Anxiety Scale (SIAS), Social Phobia Scale (SPS), Brief Fear of 
Negative Evaluation Scale (BFNE), Social Anxiety Composite Scale (SAC), Time 1 (T1), Time 
2 (T2). 
*p < .05, **p < .01, ***p < .001. 
Bold text indicates significance following Bonferroni correction. 
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Table 5. Zero-order correlations between alcohol-related measures at Time 1 and Time 2. 

 TLFB-F T1 

(n) 

Intox T1 

(n) 

RAPI T1 

(n) 

AlcCom T1 

(n) 

TLFB-Q T2 

(n) 

TLFB-F T2 

(n) 

Intox T2 

(n) 

RAPI T2 

(n) 

AlcCom T2 

(n) 

TLFB-Q T1 85*** 

(149) 

.79*** 

(145) 

.40*** 

(135) 

.94*** 

(144) 

.62*** 

(63) 

.67*** 

(65) 

.73*** 

(68) 

.44*** 

(63) 

.56*** 

(67) 

TLFB-F T1 - .70*** 

(145) 

.38*** 

(135) 

.91*** 

(144) 

.36** 

(63) 

.44*** 

(65) 

.45*** 

(68) 

.38** 

(63) 

.40** 

(67) 

Intox T1  - .37*** 

(143) 

.90*** 

(144) 

.61*** 

(67) 

.56*** 

(69) 

.70*** 

(73) 

.47*** 

(67) 

.56*** 

(72) 

RAPI T1   - .33*** 

(129) 

.21 

(58) 

.26* 

(60) 

.23 

(64) 

.49*** 

(62) 

.20 

(63) 

AlcCom T1    - .55*** 

(63) 

.60*** 

(65) 

.69*** 

(68) 

.48*** 

(63) 

.57*** 

(67) 

TLFB-Q T2     - .87*** 

(67) 

.79*** 

(67) 

.50*** 

(62) 

.81*** 

(67) 
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Table 5, continued 

TLFB-F T2      - .76*** 

(69) 

.50*** 

(63) 

.84*** 

(68) 

Intox T2       - .47*** 

(65) 

.92*** 

(72) 

RAPI T2        - .54*** 

(65) 

Note. Time Line Follow Back – Quantity (TLFB-Q), Time Line Follow Back – Frequency (TLFB-F), Intoxication (Intox), Rutgers Alcohol 
Problem Index (RAPI), Alcohol Composite Scale (AlcCom), Time 1 (T1), Time 2 (T2). 
*p < .05, **p < .01, ***p < .001. 
Bold text indicates significance following Bonferroni correction. 
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Table 6. Time 1 and Time 2 means, standard deviations, and paired-sample t-test statistics for study variables (missing cases 

excluded pairwise analysis by analysis). 

 Time 1 Time 2 Pairwise   

Questionnaires M SD M SD n t-test d† 

SIAS 18.00 12.90 17.58 11.97 72 0.52 0.06 

SPS 15.88 12.05 13.90 10.35 69 1.68 0.21 

BFNE 18.89 7.98 16.80 6.81 73 2.97** 0.35 

SAC -0.18 2.69 -0.16 2.49 68 -0.10 -0.01 

CEOA positive 2.75 0.66 2.78 0.63 55 -0.39 -0.05 

CEOA negative 2.67 0.61 2.60 0.63 49 0.77 0.12 

MDMQ-R Coping with anxiety 1.39 0.75 1.31 0.48 66 1.07 0.15 

MDMQ-R Coping with depression 1.27 0.54 1.25 0.45 62 0.37 0.04 

MDMQ-R Conformity 1.11 0.28 1.09 0.21 62 0.51 0.07 

BDI-II 7.90 6.52 7.94 6.47 50 -0.05 -0.01 

QOLI 2.19 1.51 2.22 1.75 52 -0.13 -0.02 
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Table 6, continued        

TLFB-Q 2.37 3.76 2.56 4.73 63 -0.40 -0.05 

TLFB-F 1.32 1.97 1.26 2.05 65 0.23 0.03 

Frequency of Intoxication 0.68 1.37 0.81 1.30 73 -1.01 -0.13 

RAPI 2.85 4.74 2.45 3.90 62 0.72 0.09 

AlcCom -0.72 1.41 -0.36 1.89 67 -1.87 -0.24 

Note. Social Interaction Anxiety Scale (SIAS), Social Phobia Scale (SPS), Brief Fear of Negative Evaluation Scale (BFNE), Social Anxiety 
Composite Scale (SAC), Time Line Follow Back – Quantity (TLFB-Q), Time Line Follow Back – Frequency (TLFB-F), Rutgers Alcohol 
Problem Index (RAPI), Alcohol Composite Scale (AlcCom). 
*p < .05, **p < .01, ***p < .001. 
†Since the paired sample t-test was used to compare means, Cohen’s d has been corrected for dependence among means by applying 
Morris and DeShon’s (2002) equation 8 through an online effect size calculator for within-subjects data (Cepeda, 2008).  
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results of this series of t-tests are presented in Table 6. Between Time 1 and Time 2, 

there were no significant changes in SIAS or SPS scores. However, there was a 

significant decrease in BFNE scores between Time 1 and Time 2, contrary to the 

hypothesized increase. 

Hypothesis 2, which specified an expected increase in quantity and frequency 

of drinking as well as in the average number of alcohol-related problems from Time 

1 to Time 2 was examined with paired-samples t-tests. Missing cases were excluded 

pairwise. The results of t-tests are also presented in Table 6. Between Time 1 and 

Time 2, there were no significant increases in the quantity of alcohol consumed, the  

frequency of alcohol consumed, the frequency of intoxication, or the alcohol-related 

problems score. 

Correlations 

 To test the hypotheses related to the relationships between the different 

variables (i.e., hypotheses 3-12), zero-order correlations were performed. The 

results are presented in Tables 7-9.  

Relationships between social anxiety and alcohol use and problems. Zero-order 

correlations between social anxiety and alcohol-related measures are presented in 

Table 7. Due to multiple comparisons, tests of the correlations were conducted using 

Bonferroni adjusted alpha levels of .0006 (.05/80). Hypothesis 3 stated an 

expectation that there would be a negative relationship between T1 social anxiety 

and T1 drinking (i.e., quantity, frequency, and intoxication). Overall, no relationship 

was found between social anxiety at Time 1 and alcohol use at Time 1 when 

considering either composite measures or specific social anxiety or alcohol-related   
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Table 7. Zero-order correlations between social anxiety and alcohol-related measures at Time 1 and Time 2. 

 TLFB-Q 

T1 

(n) 

TLFB-F 

T1 

(n) 

Intox 

T1 

(n) 

RAPI 

T1 

(n) 

AlcCom 

T1 

(n) 

TLFB-Q 

T2 

(n) 

TLFB-F 

T2 

(n) 

Intox 

T2 

(n) 

RAPI 

T2 

(n) 

AlcCom 

T2 

(n) 

SIAS T1 -.02 

(145) 

-.07 

(144) 

.01 

(156) 

-.04 

(145) 

-.10 

(139) 

-.11 

(62) 

-.07 

(64) 

-.03 

(68) 

-.14 

(65) 

-.03 

(67) 

SPS T1  -.09 

(146) 

-.08 

(146) 

-.08 

(155) 

-.00 

(145) 

-.13 

(140) 

-.05 

(64) 

-.11 

(66) 

-.04 

(70) 

-.19 

(66) 

-.02 

(69) 

BFNE 

T1 

-.05 

(148) 

-.07 

(148) 

.04 

(160) 

.01 

(147) 

-.08 

(142) 

.18 

(65) 

.15 

(67) 

.19 

(71) 

-.06 

(66) 

.26* 

(70) 

SAC T1 -.06 

(150) 

-.08 

(150) 

-.01 

(162) 

-.01 

(149) 

-.12 

(144) 

.01 

(67) 

-.01 

(69) 

.05 

(73) 

-.14 

(68) 

.08 

(72) 

SIAS T2 -.14 

(70) 

-.25* 

(70) 

-.08 

(76) 

-.07 

(68) 

-.21 

(70) 

-.15 

(66) 

-.05 

(68) 

-.09 

(71) 

-.14 

(67) 

-.08 

(70) 
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Table 7, continued 

SPS T2 -.19 

(64) 

-.22 

(64) 

-.24* 

(69) 

.11 

(61) 

-.26 

(64) 

-.19 

(61) 

-.17 

(63) 

-.24 

(66) 

-.20 

(64) 

-.18 

(65) 

BFNE 

T2 

.00 

(69) 

-.11 

(69) 

-.01 

(74) 

.04 

(66) 

-.06 

(69) 

.11 

(67) 

.23 

(69) 

.09 

(71) 

-.06 

(67) 

.17 

(70) 

SAC T2 -.05 

(62) 

-.11 

(62) 

-.09 

(67) 

.13 

(59) 

-.12 

(62) 

-.06 

(60) 

.04 

(62) 

-.07 

(64) 

-.13 

(62) 

-.00 

(63) 

Note. Social Interaction Anxiety Scale (SIAS), Social Phobia Scale (SPS), Brief Fear of Negative Evaluation Scale (BFNE), Social 
Anxiety Composite Scale (SAC), Time Line Follow Back – Quantity (TLFB-Q), Time Line Follow Back – Frequency (TLFB-F), 
Intoxication (Intox), Rutgers Alcohol Problem Index (RAPI), Alcohol Composite Scale (AlcCom), Time 1 (T1), Time 2 (T2). 
*p < .05, **p < .01, ***p < .001. 
Bold text indicates significance following Bonferroni correction. 
  



 

82 

 

measures separately. The expectation from Hypothesis 4 that there would be a 

positive relationship between T1 social anxiety and T1 alcohol-related problems 

was also not supported as there was no relationship between social anxiety at Time 

1 and alcohol-related problems at Time 1. Hypothesis 5 put forth the expectation of 

a negative relationship between T1 social anxiety and T2 drinking (i.e., quantity, 

frequency, and intoxication). Social anxiety at Time 1 was not associated with 

alcohol use at Time 2 overall. Hypothesis 6 stated an expectation that there would 

be a positive relationship between T1 social anxiety and T2 alcohol-related 

problems. However, this hypothesis was not supported as there was no relationship 

between social anxiety at Time 1 and alcohol-related problems at Time 2. 

Relationships between social anxiety and alcohol expectancies. Zero-order 

correlations between social anxiety and alcohol expectancies are presented in Table 

8. Relationships between alcohol-related variables and alcohol expectancies are 

presented in the table for descriptive purposes only. Potential problems related to 

multiple comparisons warranted using Bonferroni adjusted alpha levels of .0028 in 

accordance with the number of correlations tested (.05/18). Two of the four 

previously significant correlations were no longer significant following 

implementation of the post hoc correction for multiple comparisons.  

According to Hypothesis 7, there would be positive relationships between T1 

social anxiety and T1 positive alcohol expectancies as well as between T1 social 

anxiety and T1 negative alcohol expectancies. The SIAS and the social anxiety 

composite measure at Time 1 were positively associated with negative alcohol 

expectancies as measured by the CEOA at Time 1. However, there was no   



 

83 

 

Table 8. Zero-order correlations between social anxiety at Time 1, alcohol 

expectancies at Time 1, and alcohol-related measures at Time 2. 

 CEOA Positive T1 CEOA Negative T1 

SIAS T1 (n) -.04 (153) .25** (152) 

SPS T1 (n) -.08 (153) .19* (152) 

BFNE T1 (n) .11 (158) .24** (157) 

SAC T1 (n) -.00 (159) .25** (158) 

TLFB-Q T2 (n) .11 (65) -.02 (65) 

TLFB-F T2 (n) -.08 (67) -.15 (67) 

Intoxication T2 .16 (71) -.06 (71) 

Alcohol Composite T2 (n) .07 (70) -.14 (70) 

RAPI T2 (n) .19 (66) -.11 (66) 

Note. Social Interaction Anxiety Scale (SIAS), Social Phobia Scale (SPS), Brief Fear of 
Negative Evaluation Scale (BFNE), Social Anxiety Composite Scale (SAC), Time Line 
Follow Back – Quantity (TLFB-Q), Time Line Follow Back – Frequency (TLFB-F), 
Rutgers Alcohol Problem Index (RAPI), Comprehensive Effects of Alcohol 
questionnaire (CEOA), Time 1 (T1), Time 2 (T2). 
*p < .05, **p < .01, ***p < .001. 
Bold text indicates significance following Bonferroni correction. 
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relationship between social anxiety at Time 1 and positive alcohol expectancies at 

Time 1. Therefore, Hypothesis 7 was only partially supported. 

Relationships between social anxiety and mediating variables. Zero-order 

correlations between social anxiety measures and the mediating variables are 

presented in Table 9. As multiple comparisons could pose a problem with false 

positives tests of the correlations were conducted using Bonferroni adjusted alpha 

levels of .0011 in accordance with the number of correlations tested (.05/45). 

Hypothesis 8 stated that a negative relationship between T1 social anxiety and T2 

quality of life was expected. Hypothesis 8 was partially supported as there was a 

negative relationship between the SIAS at Time 1 and quality of life at Time 2. 

According to Hypothesis 9, positive relationships between T1 social anxiety and 

each of the T2 drinking motives (i.e., coping anxiety, coping depression, and 

conformity) and T2 depression were expected. However, none of the expected 

relationships were found.  

Relationships between alcohol-related measures and mediating variables. 

Zero-order correlations between alcohol-related measures and the mediating 

variables are presented in Table 9. As with previous hypothesized correlational 

relationships examined in the current study, correction for multiple comparisons 

was implemented. Specifically, a Bonferroni adjusted alpha levels of .0011 was 

applied in accordance with the number of correlations tested (.05/45). It was 

expected, as stated in Hypothesis 10, that there would be positive relationships 

between T2 drinking motives (i.e., coping anxiety, coping depression, and 

conformity) and each of T2 drinking (i.e., quantity, frequency, and intoxication) and   
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Table 9. Zero-order correlations between social anxiety at Time 1, alcohol-related 

measures at Time 2, and mediators at Time 2. 

 Coping 

anxiety 

Coping 

depression 

Conformity BDI-II QOLI 

SIAS T1 (n) -.14 (61) -.08 (61) -.12 (63) .17 (53) -.48*** (55) 

SPS T1 (n) .09 (63) -.03 (63) -.05 (65) .27* (56) -.33* (56) 

BFNE T1 (n) .13 (64) .07 (64) .03 (65) .22 (56) -.27* (59) 

SAC T1 (n) .03 (66) -.01 (66) -.05 (67) .24 (57) -.38** (59) 

TLFB-Q T2 (n) .27* (60) .04 (60) .24 (61) -.11 (51) .10 (55) 

TLFB-F T2 (n) .23 (61) .00 (61) .34** (62) -.00 (52) .06 (56) 

Intoxication T2 (n) .38** (63) .13 (63) .26* (64) .03 (54) .02 (57) 

Alcohol 

Composite T2 (n) 

.37** (63) .13 (63) .30* (64) .04 (54) .05 (57) 

RAPI T2 (n) .31* (64) .03 (62) .07 (64) .02 (54) .08 (55) 

Note. Social Interaction Anxiety Scale (SIAS), Social Phobia Scale (SPS), Brief Fear of 
Negative Evaluation Scale (BFNE), Social Anxiety Composite Scale (SAC), Time Line 
Follow Back – Quantity (TLFB-Q), Time Line Follow Back – Frequency (TLFB-F), 
Rutgers Alcohol Problem Index (RAPI), Beck Depression Inventory 2nd Edition (BDI-
II), Quality of Life Inventory (QOLI), Time 1 (T1), Time 2 (T2). 
*p < .05, **p < .01, ***p < .001. 
Bold text indicates significance following Bonferroni correction. 
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T2 alcohol-related problems. Hypothesis 10 was not supported as none of the 

hypothesized relationships were found. Hypothesis 11 put forth an expectation of 

negative relationships between T2 quality of life and each of T2 drinking (i.e., 

quantity, frequency, and intoxication) and T2 alcohol-related problems. Hypothesis 

11 was not supported as there were no relationships between quality of life at Time 

2 and any of the alcohol-related measures at Time 2 including alcohol-related 

problems.  

Finally, Hypothesis 12 proposed that there would be positive relationships 

between T2 depression and each of T2 drinking (i.e., quantity, frequency, and 

intoxication) and T2 alcohol-related problems. Yet there were no relationships 

between symptoms of depression at Time 2 and any of the alcohol-related measures 

at Time 2, including alcohol-related problems. Therefore, Hypothesis 12 was not 

supported. 

Additional relationships explored. For descriptive purposes only, zero-order 

correlations between alcohol expectancies at Time 1 and the mediating variables at 

Time 2 were conducted. These zero-order correlations are presented in Table 10. A 

multiple comparison correction was also implemented for these correlations with a 

Bonferroni adjusted alpha level of .005 in accordance with the number of 

correlations tested (.05/10). Positive alcohol expectancies at Time 1 generated 

positive relationships with two drinking motives at Time 2: coping with anxiety and 

coping with depression. 
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Table 10. Zero-order correlations between mediators at Time 2 and moderators at 

Time 1. 

 CEOA positive expectancies 

(n) 

CEOA negative expectancies 

(n) 

Coping anxiety .41** 

(65) 

-.08 

(65) 

Coping depression .40** 

(65) 

.10 

(65) 

Conformity .0 

 (66) 

.04 

(66) 

BDI-II .20 

(56) 

.26* 

(56) 

QOLI -.01 

(59) 

-.14 

(59) 

Note. Beck Depression Inventory 2nd Edition (BDI-II), Quality of Life Inventory 
(QOLI), Comprehensive Effects of Alcohol questionnaire (CEOA), Time 1 (T1), Time 
2 (T2). 
*p < .05, **p < .01, ***p < .001. 
Bold text indicates significance following Bonferroni correction.  
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Model Hypotheses 

 It was expected that several variables measured (i.e., coping with anxiety, 

coping with depression, symptoms of depression, quality of life) at Time 2 would 

mediate the relationship between social anxiety at Time 1 and alcohol use and 

alcohol-related problems at Time 2. Additionally, it was expected that positive and 

negative alcohol expectancies would moderate the same relationship in a 

moderated mediation. To test hypotheses 13-22, a series of multivariate multiple 

regression analyses with the alcohol composite measure (i.e., quantity, frequency, 

intoxication) and alcohol-related problems as the dependent variables were 

planned, with planned follow-up multivariate multiple regression analyses that 

would specify sociability as a positive alcohol expectancy with a moderating effect 

(i.e., Hypothesis 23). There was no difference in results between standardized and 

unstandardized variables in the tested models, thus the results from the 

unstandardized analysis have been reported to facilitate interpretation. 

Negative Alcohol Expectancies as a Moderator of the Relationship between 

Social Anxiety and Alcohol Use and Problems with Drinking Motives, Symptoms of 

Depression, and Quality of life as Mediators. To test hypotheses 13-17, a series of 

multivariate multiple regression analyses with the social anxiety composite 

measure entered as an independent variable and the alcohol composite measure 

(i.e., quantity, frequency, intoxication) and alcohol-related problems entered as the 

dependent variables were conducted. A separate multivariate multiple regression 

analysis was conducted for each of the five proposed mediators (i.e., coping with 

anxiety, coping with depression, conformity, symptoms of depression, quality of 
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life). Negative alcohol expectancies was entered as a moderator of the relationship 

between social anxiety and each of the mediators in each of these multivariate 

multiple regression analyses. Specifically, negative alcohol expectancies was entered 

as a main effect and in interaction with the SAC T1 as predictors in each of the 

models.  

 The model that included the drinking motive of coping with anxiety as a 

mediator (i.e., Hypothesis 13) was tested first (see Figure 1). The independent 

variables explained only 2.8% of the variance in the drinking motive of coping with 

anxiety (ƒ² = .03). However, the drinking motive of coping with anxiety was 

estimated to explain 12.9% of the variance in alcohol use (p < .01, ƒ² = .15) and 

10.5% of the variance in alcohol-related problems (p < .01, ƒ² = .12). The effect sizes 

were small, medium, and small to medium, respectively. Thus, there were no 

moderation or mediation effects. 

The model that included the drinking motive of coping with depression as a 

mediator (i.e., Hypothesis 14) was tested second (see Figure 2). There was a trend 

toward moderation of the relationship between social anxiety and having a drinking 

motive of coping with depression (i.e., a trend toward a significant interaction of 

negative expectancies for drinking alcohol and social anxiety). The interaction was 

estimated to explain 7.2% of the variance in drinking to cope with depression (p = 

.058, ƒ² = .08). However, only 1.5% and 0.1% of the variance in alcohol use (p = .325, 

ƒ² = .02) and alcohol-related problems (p = .805, ƒ² = .001), respectively, were 

explained in this model. Thus the effect sizes were small to medium for the former   
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Figure 1. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes negative expectancies about drinking alcohol as a moderator and 

coping with anxiety drinking motives as a mediator of the relationship between 

social anxiety and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 

13). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001.  

Social 
anxiety 
composite 
Time 1 Drinking 
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Coping 
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Drinking 
Motives 
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Figure 2. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes negative expectancies about drinking alcohol as a moderator and 

coping with depression drinking motives as a mediator of the relationship between 

social anxiety and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 

14). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 

† Trend toward statistical significance of .10 > p > .05.  
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test statistic and small for the two latter test statistics, respectively. There were no 

mediation effects, but a trend toward a moderation effect. 

The model that included the conformity drinking motive as a mediator (i.e., 

Hypothesis 15) was tested third (see Figure 3). The conformity drinking motive was 

estimated to explain 8.4% of the variance in alcohol use (p = .015, ƒ² = .09). This was 

a small to medium effect size. The conformity drinking motive explained only 0.5% 

of the variance in alcohol-related problems (p = .552, ƒ² = .01). Additionally, only 

0.7% of the variance in the conformity drinking motive (ƒ² = .01) was explained by 

social anxiety (p = .552), negative alcohol expectancies (p = .807), and the 

interaction between social anxiety by negative alcohol expectancies (p = .826). 

Therefore, only small effect sizes were generated in the remaining parts of this 

model. Thus there were no moderation effect and no mediation effects. 

 The model that included symptoms of depression as a mediator (Hypothesis 

16) was tested fourth (see Figure 4). The main effect of negative expectancies of 

drinking alcohol was estimated to explain 21.4% of the variance in depressive 

symptoms (p = .006, ƒ² = .27), with a medium to large effect size. Additionally, the 

main effect of social anxiety (p = .056) and the moderation of negative alcohol 

expectancies of the effects of social anxiety on depressive symptoms (p = .060) 

approached significance. Only 0.1% of the variance in alcohol use (p = .795, ƒ² = 

.001) as well as in alcohol-related problems (p = .845, ƒ² = .001) were explained in 

this model with small effect sizes. Thus there was a trend toward a moderating 

effect, but no mediation effects. 

The model that included quality of life as a mediator (Hypothesis 17) was tested  
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Figure 3. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes negative expectancies about drinking alcohol as a moderator and 

conformity drinking motives as a mediator of the relationship between social 

anxiety and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 15). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001.  
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Figure 4. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes negative expectancies about drinking alcohol as a moderator and 

symptoms of depression as a mediator of the relationship between social anxiety 

and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 16). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 

† Trend toward statistical significance of .10 > p > .05.  
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tested fifth (see Figure 5). The interaction of negative expectancies and social 

anxiety was estimated to explain 14.7% of the variance in quality of life (p = .015, ƒ² 

= .17), with a medium effect size. Social anxiety (p = .090) and negative alcohol 

expectancies (p = .352) did not predict quality of life. Only 1.2% and 0.7% of the 

variance in alcohol use (p = .510, ƒ² = .01) and alcohol-related problems (p = .413, ƒ² 

= .01), respectively, were explained in this model. The effect sizes generated were 

small. Thus there was a moderating effect, but no mediating effects. 

Positive Alcohol Expectancies as a Moderator of the Relationship between Social 

Anxiety and Alcohol Use and Problems with Drinking Motives, Symptoms of 

Depression, and Quality of life as Mediators. To test hypotheses 18-22, a series of 

multivariate multiple regression analyses with the social anxiety composite 

measure entered as an independent variable and the alcohol composite measure 

(i.e., quantity, frequency, intoxication) and alcohol-related problems entered as the 

dependent variables were conducted. A separate multivariate multiple regression 

analysis was conducted for each of the five proposed mediators (i.e., coping with 

anxiety, coping with depression, conformity, symptoms of depression, quality of 

life). Additionally, positive alcohol expectancies was entered as a moderator of the 

relationship between social anxiety and each of the mediators in each of the 

multivariate multiple regression analyses. Specifically, positive alcohol expectancies 

was entered as a main effect and in interaction with the SAC T1 as predictors in each 

of the models.  

The model that included the drinking motive of coping with anxiety as a 

mediator (Hypothesis 18) was tested first (see Figure 6). The main effect of positive   
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Figure 5. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes negative expectancies about drinking alcohol as a moderator and 

quality of life as a mediator of the relationship between social anxiety and drinking 

outcomes measured at Time 1 and Time 2 (Hypothesis 17). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 
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Figure 6. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes positive expectancies about drinking alcohol as a moderator and 

coping with anxiety drinking motives as a mediator of the relationship between 

social anxiety and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 

18). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 
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expectancies of alcohol use was estimated to explain 15.8% of the variance in the 

drinking motive of coping with anxiety (p < .001, ƒ² = .19), which in turn, was 

estimated to explain 10.2% of the variance in alcohol use (p = .003, ƒ² = .11) and 

11.8% of the variance in alcohol-related problems (p = .007, ƒ² = .13). The effect 

sizes generated were small to medium. Social anxiety (p = .727) did not predict the 

drinking motive of coping with anxiety and the interaction effect of social anxiety 

and positive alcohol expectancies on the coping with anxiety drinking motive was 

not significant (p = .627). The mediation between positive expectancies of alcohol 

use and alcohol use by the coping with anxiety drinking motive generated a 

standardized indirect effect of .134 with an effect size of r2 = .02. The mediation 

between positive expectancies of alcohol use and alcohol-related problems by the 

coping with anxiety drinking motive generated a standardized indirect effect of .125 

and also with an effect size of r2 =.02. Thus, both effect sizes of the standardized 

indirect effects were small. 

The model that included the drinking motive of coping with depression as a 

mediator (Hypothesis 19) was tested second (see Figure 7). The  main effect of 

positive expectancies for drinking alcohol was estimated to explain 24.2% of the 

variance in having a drinking motive of coping with depression (p < .001, ƒ² = .32), 

with a medium to large effect size. Social anxiety (p = .480) did not predict the 

drinking motive of coping with depression and there was no moderation (i.e., the 

interaction of social anxiety and positive alcohol expectancies was not significant; p 

= .598). Only 0.4% of the variance in alcohol use (p = .272, ƒ² = .004) and 1.8% of the 

variance in alcohol-related problems (p = .635, ƒ² = .02) were explained. The effect   
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Figure 7. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes positive expectancies about drinking alcohol as a moderator and 

coping with depression drinking motives as a mediator of the relationship between 

social anxiety and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 

19). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 
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sizes generated were small. Thus, there were no moderating effects and no 

mediating effects. 

The model that included the conformity drinking motive as a mediator (Hypothesis 

20) was tested third (see Figure 8). The conformity drinking motive was estimated 

to explain 8.3% of the variance in alcohol use (p = .015, ƒ² = .09). Only 0.5% of the 

variance in alcohol-related problems (p = .556, ƒ² = .004) was explained, with a small 

effect size. Similarly, only 1.7% of the variance in the conformity drinking motive (ƒ² 

= .02) was explained by social anxiety (p = .617), the main effect of positive alcohol 

expectancies (p = .447), and the interaction effect of positive alcohol expectancies 

and social anxiety (p = .646). All effect sizes generated were small. Therefore, there 

were no moderation effects and no mediation effects. 

The model that included symptoms of depression as a mediator (Hypothesis 

21) was tested fourth (see Figure 9). Social anxiety (p = .137), the main effect of 

positive alcohol expectancies (p = .242), and the interaction effect of positive alcohol 

expectancies and social anxiety (p = .394) explained only 7.4% of the variance in 

symptoms of depression (ƒ² = .02). Symptoms of depression explained only 0.2% of 

the variance in alcohol use (p = .725, ƒ² = .002) as well as in alcohol-related problems 

(p = .741, ƒ² = .002). All effect sizes generated were small. Thus, no moderation or 

mediation effects were found. 

The model that included quality of life as a mediator (Hypothesis 22) was 

tested fifth (see Figure 10). Social anxiety was estimated to explain 14.0% of the 

variance in quality of life (p = .003, ƒ² = .16) with a medium effect size. The main 

effect of positive alcohol expectancies (p = .608) and the interaction effect of   
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Figure 8. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes positive expectancies about drinking alcohol as a moderator and 

conformity drinking motives as a mediator of the relationship between social 

anxiety and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 20). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 
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Figure 9. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes positive expectancies about drinking alcohol as a moderator and 

symptoms of depression as a mediator of the relationship between social anxiety 

and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 21). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 
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Figure 10. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes positive expectancies about drinking alcohol as a moderator and 

quality of life as a mediator of the relationship between social anxiety and drinking 

outcomes measured at Time 1 and Time 2 (Hypothesis 22). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 
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positive alcohol expectancies and social anxiety (p = .615) did not predict quality of 

life. Quality of life explained only 0.7% of the variance in alcohol use (p = .513, ƒ² = 

.01) and 1.5% of the variance in alcohol-related problems (p = .353, ƒ² = .02). The 

effect sizes generated were small. Therefore, there were no mediation and no 

moderation effects. 

Sociability Alcohol Expectancy as a Moderator of the Relationship between Social 

Anxiety and Alcohol Use and Problems with Drinking Motives, Symptoms of 

Depression, and Quality of life as Mediators. To test hypothesis 23, a multivariate 

multiple regression analysis with the social anxiety composite measure as an 

independent variable, the alcohol composite measure (i.e., quantity, frequency, 

intoxication) and alcohol-related problems as the dependent variables, and the 

coping with anxiety drinking motive as a mediator was conducted. This coping 

motive was the only one that had generated a significant mediational relationship 

between independent variables and dependent variables moderated by overall 

positive expectancies, and thus it was the only motive tested as a mediator related 

to the sociability alcohol expectancy. This analysis is presented in Figure 11. The 

mediation effect was no longer present. Rather, the drinking motive of coping with 

anxiety was estimated to explain 12.3% of the variance in alcohol use (p = .003, ƒ² = 

.14) and 10.3% of the variance in alcohol-related problems (p = .006, ƒ² = .12) with 

medium effect sizes. Only 3.2% of the variance in the drinking motive of coping with 

anxiety (ƒ² = .03) was explained by social anxiety (p = .937), the main effect of 

sociability alcohol expectancy (p = .153), and the interaction effect of sociability   
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Figure 11. The multivariate multiple regression model of the relationship between 

social anxiety and drinking with regression coefficients and variance estimates. The 

model includes sociability expectancy about drinking alcohol as a moderator and 

coping with anxiety drinking motives as a mediator of the relationship between 

social anxiety and drinking outcomes measured at Time 1 and Time 2 (Hypothesis 

23). 

Note. Variance estimates in italic font. Regression coefficients in regular font. 

*p < .05, **p < .01, ***p < .001. 
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alcohol expectancy and social anxiety (p = .866). The effect size was small. This 

model did not generate moderation or mediation effects of note.  
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CHAPTER 4: 

DISCUSSION 

 The discussion section first re-introduces the reader to the rationale for the 

current study. Next, the primary findings are summarized. A sub-section that 

discusses and interprets the primary findings follows, which is, in turn, followed by 

a discussion of clinical implications. Limitations of the current study and directions 

for future research are addressed in the final sub-section. 

Overview of the Present Study 

Problematic alcohol use among college students has received increased 

attention from researchers, clinicians, university systems, the general public, and a 

range of media outlets in recent years. Additionally, social anxiety has been found to 

increase among freshmen during their first semester in college compared to the 

summer prior to matriculation (Spokas & Heimberg, 2009). Given the many 

evaluative interaction and performance situations encountered when starting 

college, such as living with a roommate, making new friends, going to parties, dating, 

speaking up in class, and engaging in public speaking, freshman students may 

experience a great deal of social stress. Also, given the substantive evidence of a 

comorbid relationship between SAD and AUDs (e.g., B.F. Grant, Stinson, et al., 2004, 

B.F. Grant et al., 2005), as well as the findings that it has a negative impact that 

touches individuals as well as the general public (e.g., NIAAA, April 2012; NIAAA, 

September 2012), it is concerning that social anxiety has been found to increase 

among a population that is, consequently, more susceptible to problematic alcohol 
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use and alcohol-related problems (e.g., Kushner & Sher, 1993; Neighbors et al., 

2007). 

Research investigating the comorbid relationship between social anxiety or 

SAD and AUDs has increased over the past decade; yet it is still in its infancy as most 

research has been cross-sectional and correlational in nature. The present study 

aimed to fill this gap in the literature by examining changes in social anxiety during 

a stressful life transition (i.e., transition to college by young adults) in which 

increased social anxiety has been demonstrated (Spokas & Heimberg, 2009) and 

their relationship to drinking and alcohol-related problems. Specifically, changes in 

social anxiety and alcohol consumption among newly matriculated students were 

tracked using longitudinal data collected during the summer prior to their first 

semester and during the first weeks of the fall semester as college students as well 

as later during the fall semester of their freshman academic year. In addition, the 

present study examined a number of potential mediators and moderators of the 

relationship between social anxiety and alcohol use and problems. Specifically, 

drinking motives (coping with anxiety, coping with depression, conformity), 

symptoms of depression, and quality of life were considered potential mediators of 

the relationship between social anxiety and alcohol use/alcohol-related problems. 

Positive and negative alcohol expectancies were considered potential moderators. 

Although some of the expected relationships were found, the hypothesized models 

were not confirmed overall. 

Primary Findings 
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 The overall hypothesis of this study was that the relationship between social 

anxiety and alcohol use as well as the relationship between social anxiety and 

alcohol-related problems would be mediated by coping motives, depressive 

symptoms, or quality of life, and these relationships would be moderated by positive 

and negative alcohol expectancies. This overall hypothesis was not found.  

Increases in symptoms over time 

The first set of specific hypotheses (Hypotheses 1-2) was intended to 

examine changes in social anxiety, alcohol use, and alcohol-related problems. 

Specifically, increases in social anxiety were expected to occur between Time 1 and 

Time 2 (Hypothesis 1), similar to the findings of Spokas and Heimberg (2009) of an 

increase of social anxiety from data collection during the summer prior to the first 

semester to data collection during the midst of the fall semester. This finding was 

not replicated in the current sample. In fact, an unexpected decrease in fear of 

negative evaluation occurred between Time 1 and Time 2 (although it did not 

withstand Bonferroni correction).  Thus, it possible that there may be an initial 

increase in social anxiety in the beginning of the Fall semester and that there is 

either a stabilization of social anxiety level or decrease in social anxiety due to 

adjustment and natural habituation to the new college environment by the 

freshman population as a whole in middle of the Fall semester.  

In addition, it was anticipated that the freshmen would drink more alcohol, 

drink alcohol more often, and demonstrate more alcohol-related problems during 

the middle of the fall semester than at the time baseline data were collected 

(Hypothesis 2), reflecting reports regarding heavy and problematic alcohol use 
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among college students, including a report that 19% of college students meet 

criteria for an AUD (NIAAA, April 2012). Increases in quantity and frequency of 

alcohol consumption as well as increases in problems related to alcohol as 

suggested by the information provided by NIAAA (April 2012) were not observed in 

the current study. However, participants who did not complete the survey during 

the middle of the fall semester had reported consuming significantly higher 

quantities of alcohol at baseline. Thus, it may be that a possible increase in alcohol 

use and problems that may have been present in the general freshman populations 

at the data collection sites were not detected due to the low follow-up rate. 

Correlations 

The next set of analyses aimed to examine the relationships between the 

variables involved in the overall hypothesized model including social anxiety, 

alcohol use, alcohol-related problems, positive and negative alcohol expectancies, 

motives for drinking, symptoms of depression, and quality of life (Hypotheses 3-12).  

Relationships between social anxiety and alcohol use and problems. It was 

expected that a negative relationship between social anxiety at Time 1 and alcohol 

use at Time1 and Time 2 would be found (Hypotheses 3 and 5), per similar findings 

reported by Holle et al. (1995), Stewart et al. (2006), and M. A. Lewis et al. (2008). 

Next, similar to findings of B. A. Lewis and O’Neill (2000), Stewart et al. (2006), and 

M. A. Lewis et al. (2008), it was expected that there would be a positive relationship 

between social anxiety at Time 1 and alcohol-related problems at Time 1 and Time 2 

(Hypotheses 4 and 6). These previous findings were not replicated in the current 
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study. Consequently, social anxiety did not appear to be related to increased alcohol 

use and problems in the sample. 

Relationships between social anxiety and alcohol expectancies and social 

anxiety and alcohol use and problems. A few studies have examined alcohol 

expectancies in relation to social anxiety (e.g., Abrams et al., 2001; Buckner & 

Matthews, 2012; Woolfolk, Abrams, Abrams, & Wilson, 1979). Similar to the findings 

of Abrams et al. (2001), Buckner and Matthews (2012), and Woolfolk et al. (1979), it 

was expected that there would be a positive relationship between social anxiety at 

Time 1 and overall positive alcohol expectancies (i.e., Sociability, Tension Reduction, 

Enhanced Sexuality, and Liquid Courage) at Time 1 (Hypothesis 7). It was also 

expected that there would be a positive relationship between social anxiety at Time 

1 and overall negative alcohol expectancies (i.e., Cognitive and Behavioral 

Impairment, Risk and Aggression, and Self-Perception) at Time 1 (Hypothesis 7) per 

findings by Woolfolk et al. (1979). Woolfolk and colleagues (1979) reported that 

men who believed they had consumed alcohol, and who had high gender-specific 

interaction anxiety, were considered less inhibited and more dominant as well as 

more relaxed and less anxious during interactions with female confederates. 

Although the former expectation of a positive relationship between social anxiety 

and overall positive alcohol expectancies was not supported in the current study, 

the latter expectation of a positive relationship between social anxiety and negative 

alcohol expectancies (i.e., Cognitive and Behavioral Impairment, Risk and Aggression, 

and Self-Perception) was partially supported as there were positive relationships 

between the SIAS and the social anxiety composite scale and negative alcohol 
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expectancies. Thus, increased social anxiety is related to the likelihood of holding 

stronger negative expectancies about the effect of alcohol following its consumption.  

In light of previous research that found lower alcohol use among persons 

with higher social anxiety along with higher negative alcohol expectancies (e.g., 

Eggleston et al., 2004), one may raise the question of why those who are more 

socially anxious and have more negative alcohol expectancies about drinking would 

not drink less, possibly due to fears of embarrassment and humilitation. One may 

hypothesize that drinking motives, considered a more proximal predictor of alcohol 

use as they target the reasons for drinking rather than the anticipated consequences 

provided by alcohol expectancies (Cooper, Frone, Russel, & Mudar, 1995), could 

have influenced the current results unexpectedly. Given the time of baseline data 

collection (just prior to or early in the first semester for incoming freshmen), 

conformity drinking motives may have had unforeseen moderating effects, leading 

those with higher social anxiety, even those with stronger negative alcohol 

expectancies, to drink more rather than less based on their desire to fit into the 

group. In this light, negative expectancies may have been overridden by powerful 

motivational factors, and, even though the students may have been worried about 

the negative effects of drinking, they may have engaged in the behavior anyway. In 

terms of possible methodological reasons behind the unhypothesized finding, the 

current study examined the relationships using baseline data for social anxiety and 

for alcohol expectancies. Follow-up data were used for alcohol use and alcohol 

problems. The number of participants was lower at follow-up compared to baseline. 

Therefore, it is possible that the negative alcohol expectancies were sufficiently 
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aversive to curtail alcohol consumption in the current study’s sample but that the 

study’s power was not sufficiently large to detect statistical significance. 

Relationships between social anxiety and drinking motives. Several studies 

have reported on the relationship between social anxiety and drinking motives. In 

particular, having more coping and conformity drinking motives is of noteworthy 

relevance to social anxiety as social anxiety has been related to or predicted by 

coping motives for drinking (e.g., Blumenthal, Leen-Feldner, Frala, Badour, & Ham, 

2010; M. A. Lewis et al., 2008; Stewart, Morris et al., 2006; Windle & Windle, 2012). 

Additionally, and more generally, Mezquita and colleagues (2010) found that 

neuroticism and low conscientiousness predicted having more coping with anxiety 

drinking motives, whereas only neuroticism predicted increased coping with 

depression drinking motives. In terms of conformity motives for drinking, Buckner 

and Heimberg (2010) found that having higher perceived peer pressure to drink 

alcohol mediated the relationship between social anxiety and alcohol-related 

problems. In other words, conforming to the perceived expectations of others may 

be pertinent in managing evaluation fears related to social anxiety. Based on these 

previous findings, it was expected that there would be positive relationships 

between social anxiety and three different yet related drinking motives (i.e., coping 

with anxiety, coping with depression, conformity; Hypothesis 9). None of the 

expectations were supported in the current study.  

Relationships between alcohol use and problems and drinking motives. The 

relationship between drinking motives and alcohol use has also been examined. In 

particular, Mezquita and colleagues (2010) found in their undergraduate sample 
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that both coping with anxiety and coping with depression drinking motives 

predicted alcohol-related problems. Additionally, M. A. Lewis et al. (2008) found 

that conformity drinking motives acted as a mediator between social anxiety and 

negative consequences of drinking. Therefore, we hypothesized positive 

relationships between all three drinking motives (i.e., coping with anxiety, coping 

with depression, conformity) at Time 2 and all alcohol measures (i.e., quantity, 

frequency, intoxication, alcohol composite scale, and alcohol-related problems) at 

Time 2 (Hypothesis 10). Yet none of the hypothesized relationships were found 

following implementation of Bonferroni correction.  

 Relationship between social anxiety and quality of life. There are reports of 

lower quality of life among persons living with mental and physical disorders, 

including SAD, as well as an improvement in quality of life with remission from the 

disorder (e.g., Rubio et al., 2013). Additionally, Jørstad-Stein and Heimberg (2008) 

found that lower quality of life mediated the positive relationship between SAD and 

hopelessness, a common feature of depression, which ultimately was related to 

suicidal ideation among patients with SAD. Consequently, as the evidence regarding 

the relationship of lower quality of life to greater severity of social anxiety is 

considered, it was expected that there would be a negative relationship between 

social anxiety at Time 1 and quality of life at Time 2 (Hypothesis 8). The results 

were as hypothesized for one of the social anxiety measures, the SIAS. Thus students 

who reported higher social anxiety at Time 1 reported lower quality of life at Time 

2.  
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Relationship between alcohol use and problems and quality of life. The 

relationship between quality of life and alcohol use has been examined in several 

studies.  A review paper (Donovan, Mattson, Cisler, Longabaugh, & Zweben, 2005) 

that reported on findings across 36 studies found that reduced quality of life was 

related to frequent heavy drinking or episodic heavy drinking (i.e., five or more 

drinks on one occasion). Given the drinking culture on college campuses, the latter 

finding is particularly pertinent to college students. The dynamic nature of the 

relationship between alcohol and quality of life has also been demonstrated more 

recently. In particular, Rubio and colleagues (2013) found improvements in quality 

of life following remission from alcohol dependence compared to those who did not 

experience remission. Regarding alcohol abuse, quality of life was independent of 

remission. For the current study, it was expected that there would be negative 

relationships between quality of life and all alcohol measures (i.e., quantity, 

frequency, intoxication, alcohol composite scale, and alcohol-related problems) at 

Time 2 (Hypothesis 11). However, none of the hypothesized relationships were 

found. 

Relationship between social anxiety and depression. There is evidence of a 

positive relationship between social anxiety and depression from large 

epidemiological studies of the general population such as the NCS-R (Kessler, 

Berglund et al., 2005; Kessler, Chiu, et al., 2005), the NESARC (e.g., Grant et al., 

2004a;2004b), and from studies with psychiatric outpatients (e.g., Rush et al., 2005). 

There is also evidence of a positive relationship between social anxiety and 

depression from studies with college students. Of particular relevance to the current 
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study, Buckner and colleagues (2006) have reported among college students a 

positive relationship between social anxiety and alcohol-related problems. The 

positive relationship between social anxiety and alcohol-related problems was 

mediated by unpleasant emotions (i.e., negative affect) in drinking situations in 

addition to other variables that acted as mediators in the relationship (i.e., 

enhancement motives and drinking situations involving conflict with others, social 

pressure to drink, and testing personal control). Therefore it was expected that 

social anxiety at Time 1 would predict symptoms of depression at Time 2 

(Hypothesis 9). In contrast to the previous findings of the relationship between 

social anxiety and depression, the current study did not find a positive relationship 

between social anxiety and depression at Time 2.  

Relationship between alcohol use and problems and depression. Moreover, the 

same epidemiological studies referenced above (e.g., B. F. Grant et al., 2004b) have 

found a positive relationship between depression and AUDs. Thus it was 

hypothesized that depression at Time 2 would have positive relationships with 

alcohol use and problems at Time 2 (Hypothesis 12). However, no relationships 

between symptoms of depression and any of the alcohol-related measures at Time 2 

were found in this sample. 

Model Testing 

In terms of the findings from the model testing, the hypothesized moderated 

mediation models did not generate overall statistical significance.  

Negative Alcohol Expectancies as a Moderator of the Relationship between 

Social Anxiety and Alcohol Use and Problems with Drinking Motives, Symptoms of 



 

117 

 

Depression, and Quality of life as Mediators. The first set of models involved negative 

alcohol expectancies as a hypothesized moderator of the effects of social anxiety. 

Tran and Haaga (2002) found that persons with SAD have higher negative alcohol 

expectancies than persons without a SAD diagnosis as measured with the 

Expectancies of Cognitive and Behavioral Impairment scale from the Expectancy 

Questionnaire (Leigh & Stacy, 1993). Additionally, Eggleston and colleagues (2004) 

had reported that persons with higher social anxiety drank less. Those with higher 

social anxiety also held higher negative alcohol expectancies. Although the latter 

study did not find negative alcohol expectancies to have moderating or mediating 

effects, it was hypothesized in the current study that negative alcohol expectancies 

would have a moderating effect on the hypothesized mediators (please refer to 

Hypotheses 13-17 below for further information about the mediators).   

Drinking Motives as Mediator – Coping with Anxiety. The first model tested 

involved an expectation that negative alcohol expectancies would moderate the 

relationship between social anxiety and coping with anxiety drinking motives and 

that, in turn per previously reported research (e.g., Blumenthal et al.,2010; M. A. 

Lewis et al., 2008; Mezquita et al., 2010; Stewart et al., 2006; Windle & Windle, 

2012), coping with anxiety drinking motives would mediate the relationship 

between social anxiety and alcohol use and problems (Hypothesis 13; Figure 1). The 

hypothesized model was not confirmed following model testing. However, there 

was a medium effect of coping with anxiety drinking motives on alcohol use and a 

small to medium effect of coping with anxiety drinking motives on alcohol-related 

problems. The medium effect of coping with anxiety drinking motives on alcohol use 
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is promising. Thus, it appears that college students who were motivated to drink 

alcohol to cope with anxiety during the Fall semester consumed larger quantities 

more frequency and were more frequently intoxicated. Additionally, the same 

college students who were motivated to drink alcohol to cope with anxiety during 

the Fall semester also reported more alcohol-related problems at that time. 

Drinking Motives as Mediator – Coping with Depression. Next it had been 

proposed that negative alcohol expectancies would moderate the relationships 

between social anxiety and coping with depression drinking motives and that, in 

turn per previously reported research (e.g., Blumenthal et al., 2010; M. A. Lewis et 

al., 2008; Mezquita et al., 2010; Stewart et al., 2006; Windle & Windle, 2012), coping 

with depression drinking motives would mediate the relationship between social 

anxiety and alcohol use and problems (Hypothesis 14; Figure 2). The proposed 

model was not confirmed following model testing, yet there was a trend with a small 

to medium effect size for negative expectancies for drinking alcohol to moderate the 

effect of social anxiety on the expression of the drinking motive of coping with 

depression. Therefore, a well-powered study may have been able to detect a 

statistically significant moderation by negative alcohol expectancies of the effects of 

social anxiety on coping with depression drinking motives beyond the trend that 

was observed in the current study. In other words, it may be that the extent to 

which the college students who reported higher social anxiety at baseline were 

motivated to drink alcohol to cope with depression was dependent on how much 

they expected to experience negative consequences when drinking alcohol. The 

trending result suggested that holding higher negative alcohol expectancies may 
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increase motives for drinking to cope with depression among the college students 

with higher social anxiety. 

Drinking Motives as Mediator – Conformity. Third it was tested whether 

negative alcohol expectancies would moderate the relationships between social 

anxiety and conformity drinking motives and that, in turn in accordance with 

previous research (e.g., Buckner & Heimberg, 2010), conformity drinking motives 

would mediate the relationship between social anxiety and alcohol use and 

problems (Hypothesis 15; Figure 3). Again the hypothesized model was not 

confirmed following model testing. However, the effects of conformity drinking 

motives on alcohol use were small to medium.  In other words, college students who 

were motivated to drink alcohol to conform during the Fall semester consumed 

larger quantities more frequently and were more frequently intoxicated per their 

reports during the Fall semester on the Alcohol Composite Scale. 

Depression as Mediator. The expectation that negative alcohol expectancies 

would moderate the relationship between social anxiety and symptoms of 

depression and that, in turn per previously reported research (e.g., Buckner et al., 

2006), symptoms of depression would mediate the relationship between social 

anxiety and alcohol use and problems was tested fourth (Hypothesis 16; Figure 4). 

Although the hypothesized model was not supported, there was a medium to large 

main effect of negative expectancies of drinking alcohol at baseline on depressive 

symptoms during the middle of the Fall semester. In particular, participants who 

expected more negative consequences when drinking alcohol at baseline were more 

likely to report symptoms of depression in the middle of the Fall semester. 
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Additionally, two trends with small effects were noted. Specifically, there was a 

trend toward social anxiety predicting symptoms of depression and another trend 

for negative alcohol expectancies to moderate the effects of social anxiety on 

symptoms of depression. Similar to the model discussed previously in which a trend 

was found, a well-powered study may have been able to detect statistical 

significance in the two trending relationships. Thus, it may be that college freshmen 

with higher social anxiety at baseline were more likely to report symptoms of 

depression in the middle of the Fall semester. Additionally, the latter trend suggests 

that holding less negative alcohol expectancies at baseline was related to increased 

symptoms of depression in the middle of the Fall semester among the college 

students with higher social anxiety at baseline. 

Quality of Life as Mediator. The fifth model tested had proposed that negative 

alcohol expectancies would moderate the relationship between social anxiety and 

quality of life and that, in turn in accordance with reports of previous research (e.g., 

Jørstad-Stein & Heimberg, 2008; Rubio et al., 2013), quality of life would mediate 

the relationship between social anxiety and alcohol use and problems (Hypothesis 

17; Figure 5). Although the proposed model was not confirmed following testing, 

there was a medium effect for negative alcohol expectancies as a moderator of the 

effect of social anxiety on perceived quality of life. The significant finding suggested 

that the perception of quality of life of the participants who reported higher social 

anxiety at baseline was dependent on how much they expected to experience 

negative consequences when drinking alcohol. In other words, holding higher 
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negative alcohol expectancies lowered the perception of quality of life among the 

participants with higher social anxiety. 

Positive Alcohol Expectancies as a Moderator of the Relationship between 

Social Anxiety and Alcohol Use and Problems with Drinking Motives, Symptoms of 

Depression, and Quality of life as Mediators. The second set of models involved 

positive alcohol expectancies as an expected moderator of the effects of social 

anxiety. Abrams and colleagues (2001) had found among socially anxious social 

drinkers that expectancies regarding the tension-reducing properties of alcohol (i.e., 

positive alcohol expectancy) lowered anxiety following consumption of alcohol (i.e., 

introduction of the pharmacological properties of alcohol). Woolfolk and colleagues 

(1979) also found evidence of the moderating effects of positive alcohol 

expectancies. Men who had reported typical high anxiety during social interactions 

with females and who believed they had consumed alcohol were observed to be 

more relaxed, less anxious, less inhibited, and more dominant in their interactions 

with female confederates. In particular, increased relaxation and less anxiety would 

typically be viewed as positive alcohol expectancies. Thus it was hypothesized that 

positive alcohol expectancies would have a moderating effect on the hypothesized 

mediators (please refer to Hypotheses 18-23 below for further information about 

the mediators). 

Drinking Motives as Mediator – Coping with Anxiety. The sixth model tested 

hypothesized that positive alcohol expectancies would moderate the relationship 

between social anxiety and coping with anxiety drinking motives and that, in turn, 

coping with anxiety drinking motives would mediate the relationship between 
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social anxiety and alcohol use and problems (Hypothesis 18; Figure 6). The 

hypothesized model was not confirmed following model testing. However, the 

relationship of positive expectancies of alcohol use to alcohol use and problems was 

mediated by coping with anxiety drinking motives. In particular, positive 

expectancies of alcohol and coping with anxiety drinking motives generated 

medium effects while the other relationships generated small to medium effects. 

These findings suggest that higher expectations of positive consequences when 

drinking alcohol at baseline predicted higher motivation to cope with anxiety by 

drinking alcohol in the middle of the Fall semester, which, in turn, was related to 

consumption of larger quantities more frequently and being more frequently 

intoxicated. Additionally, higher motivation to cope with anxiety by drinking alcohol 

was also related to more alcohol-related problems during the Fall semester. Given 

the mediation finding, this particular model shows some promise for models of 

drinking among college students in general. Consequently, the model has less 

relevance for alcohol use and alcohol-related problems among socially anxious 

college students in particular. 

Drinking Motives as Mediator – Coping with Depression. The expectation that 

positive alcohol expectancies would moderate the relationship between social 

anxiety and coping with depression drinking motives and that, in turn, coping with 

depression drinking motives would mediate the relationship between social anxiety 

and alcohol use and problems was tested next (Hypothesis 19; Figure 7). The main 

effect of positive expectancies for alcohol on coping with depression drinking 

motives had a medium to large effect. Thus, college students who were expecting 
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more positive consequences due to alcohol consumption at baseline would have 

more motivation to drink alcohol to cope with depression in the middle of the Fall 

semester. Evidence in support of the hypothesized model was not generated. 

Drinking Motives as Mediator – Conformity. The next model that was tested 

had proposed that positive alcohol expectancies would moderate the relationships 

between social anxiety and conformity drinking motives and that, in turn, 

conformity drinking motives would mediate the relationship between social anxiety 

and alcohol use and problems (Hypothesis 20; Figure 8). The only significant 

relationship in the model was between conformity drinking motives and alcohol 

use, but only a small effect size was found. In other words, college students who 

were motivated to drink alcohol in order to conform during the Fall semester 

consumed larger quantities more frequently and were more frequently intoxicated 

per their reports during the fall semester on the Alcohol Composite Scale.  

Depression as Mediator. The ninth model that was tested had hypothesized 

that positive alcohol expectancies would moderate the relationship between social 

anxiety and symptoms of depression and that, in turn, symptoms of depression 

would mediate the relationship between social anxiety and alcohol use and 

problems (Hypothesis 21; Figure 9). The model generated only small effect sizes. 

Quality of Life as Mediator. The tenth model that was tested had set forth an 

expectation that positive alcohol expectancies would moderate the relationship 

between social anxiety and quality of life and that, in turn, quality of life would 

mediate the relationship between social anxiety and alcohol use and problems 

(Hypothesis 22; Figure 10). There was a medium effect of social anxiety on 
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perceived quality of life. Specifically, college students with higher social anxiety at 

baseline were more likely to report lower quality of life in the middle of the Fall 

semester. Overall, evidence in support of the hypothesized model was not 

generated, however. 

Sociability Alcohol Expectancy as a Moderator of the Relationship between 

Social Anxiety and Alcohol Use and Problems with Drinking Motives, Symptoms of 

Depression, and Quality of life as Mediators. Finally, one secondary hypothesized 

model was tested determined by the findings from the five previously tested models 

that incorporated positive alcohol expectancies as a moderator. This model had 

proposed that sociability alcohol expectancy (i.e., one domain of positive alcohol 

expectancies) would moderate the relationship between social anxiety and coping 

with anxiety drinking motives and that, in turn, coping with anxiety drinking 

motives would mediate the relationship between social anxiety and alcohol use and 

problems (Hypothesis 23; Figure 11). The mediation effect that had been present in 

the model in which coping with anxiety drinking motives had been entered as a 

mediator and overall positive alcohol expectancies had been entered as a moderator 

was no longer present. Instead, there were medium effects of coping with anxiety 

drinking motives on alcohol use and problems. Therefore, this model indicated that 

college students who were more motivated to drink alcohol to cope with anxiety 

were more likely to report more alcohol-related problems and also consume larger 

quantities of alcohol more frequently and to be more frequently intoxicated. This 

finding was consistent with findings from the other hypothesized models that 
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included coping with anxiety drinking motives as a mediator regardless of whether 

the alcohol expectation entered in the model was positive or negative. 

Discussion of Primary Findings 

There are several limitations to consider as they may have contributed to the 

lack of expected findings in this study. Therefore addressing these limitations in 

future studies may increase the likelihood of finding hypothesized results. First, the 

participation rate at various times during the survey was fair to poor. It has 

previously been mentioned that there were participants at baseline or follow-up 

who did not complete all of the questionnaires, which may have affected power 

since there was variability in the number of participants between measures for 

which data was collected at the same time point. Additionally, rate of response to 

the follow-up online survey during the latter half of the fall semester was poor 

despite several e-mail reminders being sent to those who completed the baseline 

survey. Consequently, the poor follow-up participation generated a reduction in the 

statistical power available to the multivariate multiple regression analyses to detect 

statistically significant relationships in the models tested. In particular, when 

regression coefficients and effect sizes are taken into consideration, rather than only 

considering statistical significance, this appears pertinent for the model that tested 

the relationship between social anxiety and alcohol use and problems for which it 

had been hypothesized that positive alcohol expectancies would act as a moderator 

of the effect of social anxiety on coping with anxiety drinking motives that would, in 

turn, mediate to the outcomes of alcohol use and alcohol-related problems. 

However, it was found that coping with anxiety drinking motives mediated the main 
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effect of positive alcohol expectancies on alcohol use and problems, irrespective of 

social anxiety. 

Second, despite the large difference in gender distribution in the current 

study, no effort was made to assess the impact of gender differences on the models 

due to the identified difficulties with low power. The major concern was that there 

would be too few male participants to compare with the female participants, and 

this indeed was the case. Yet making such a comparison may be important because 

there is evidence that social anxiety may contribute to alcohol consumption 

compared to alcohol-related problems differently in men and women due to other 

factors that are gender-dependent. Buckner and Turner (2009) found that women 

with SAD and either low family cohesion or more adverse family relations who 

transitioned to college were more likely to meet criteria for an AUD three years 

later. Additionally, coping motives have been found to be especially pertinent among 

female college students (Norberg et al., 2010). However, Ham et al. (2009) did not 

find gender differences in their study in which coping motives partially mediated 

the relationship between social anxiety and symptoms of dependence as well as 

negative consequences of drinking. Additionally, there have been reports of possible 

gender-bias for some items included in the RAPI (Earlywine et al., 2008; Neal et al., 

2006), which was used to measure alcohol-related problems. Thus it is possible that 

there may be gender differences that affected the results of the current study, 

particularly in light of the distribution of men (26%) to women (74%) in the sample. 

One potential implication may be that the promising model of the relationship 

between social anxiety and alcohol use and problems in which coping with anxiety 
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drinking motives mediated the main effect of positive alcohol expectancies would be 

a better fit for female college students than male college students. Therefore, 

ensuring a more equal distribution of female and male college students in future 

studies may be important to tease out important gender differences that could be 

potentially important for clinical interventions and public health campaigns at the 

college level. 

There was also a difference between those who completed and those who did 

not complete the follow-up online survey at Time 2 in the quantity of alcohol 

consumed in the past 30 days as reported with the TLFB at baseline. Although there 

were no other statistically significant differences between the two groups, the 

difference in quantity of alcohol consumed between completers and non-completers 

of the Time 2 survey was important to the results of the current study and also 

appeared to represent a meaningful difference between the two groups that raised 

concerns about the alcohol consumption of the non-completers. Those who did not 

complete the follow-up survey at Time 2 consumed larger quantities of alcohol at 

Time 1 than those who completed the follow-up survey. Thus, the failure to better 

retain non-completers in this study may have restricted the range of drinking 

outcomes at time 2 in the sample submitted to analysis, and it is also possible that 

levels of social anxiety and the hypothesized mediators and moderators at Time 2 

may also have been affected. Consequently, it is possible that the results were 

skewed in a direction that did not support the hypotheses in addition to any effects 

that attrition may have had on statistical power. 
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Another observed difference between groups that is important to consider 

was the difference in alcohol use at Time 1 and Time 2 between students from 

Temple University and the University of Memphis. In particular, students at Temple 

University reported on the TLFB that they drank more and more often prior to 

entering college and reported more frequent intoxication than students attending 

the University of Memphis. There were also demographic differences between the 

students from the two universities; thus it is possible that these observed 

differences may account for at least a portion of the difference in alcohol use. 

Differences in the distribution of gender (significantly more females from the 

University of Memphis), race (majority of Caucasian students at Temple University), 

and religion (majority of Christian students at the University of Memphis, diverse 

religious affiliations at Temple University) may be of particular interest. The age 

difference between students from the two universities may also be of significance to 

the difference in alcohol use; however, this difference may be an artifact of the 

recruitment of the majority of Temple students during the summer rather than in 

the beginning of the semester as was the case with the students from the University 

of Memphis. However, there may also be other unknown reasons for the age 

difference. 

The current study also differed from most previous studies of the current 

topic by including abstaining freshman students in addition to freshman students 

with past and current experience with alcohol consumption. Most previous studies 

of college students have typically only included students who had drunk alcohol 

previously. Therefore, it may be that those students who had not previously drunk 
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alcohol would be less likely to drink alcohol during the first semester. In turn, this 

may have contributed to there not being an increase in the consumption of alcohol 

during the Fall semester.  

In addition to the issues outlined above, there are other considerations that 

may improve the results of models that may be tested in the future. For instance, 

social and enhancement drinking motives were not included in the hypotheses. 

However, it may be that these drinking motives are important among college 

freshmen. Particularly as socializing to make friends and building a social network 

are important to college freshmen, social drinking motives could be especially 

important during the first semester college freshmen spend on campus and may 

possibly increase in relevance over time from the summer before the first semester 

throughout the first year. Enhancement drinking motives may also be of relevance 

as enhancement of positive mood may positively influence the likelihood of others 

wanting to socialize, which may, in turn, increase the likelihood of socializing to 

make friends and building a social network. Development and examination of 

hypotheses regarding the mediational influence of social and enhancement drinking 

motives on the relationship between social anxiety and alcohol use and problems 

would be important. Considering social support as a moderator of the relationships 

between social anxiety and alcohol use and problems may also be valuable. 

Sociability alcohol expectancy had been hypothesized to be a particularly 

important positive alcohol expectancy in the current study. Although this alcohol 

expectancy did not generate significant relationship when tested in multiple 

regression models the current study, it may be important to consider various types 
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of positive and negative alcohol expectancies individually rather than or as well as 

collectively. In particular, as measured by the CEOA (Fromme et al., 1993) that was 

used in the current study, negative alcohol expectancies regarding Cognitive and 

Behavioral Impairment (e.g., “I would be clumsy,” “I would have difficulty thinking.”) 

as well as Self-perception (e.g., “I would feel self-critical,” “My problems would 

seems worse.”) may be interesting to consider as moderators of the relationship 

between social anxiety and alcohol use and problems in college freshmen. It may be 

that these particular negative alcohol expectancies would moderate the relationship 

such that those who were more socially anxious and who held strong alcohol 

expectancies about Cognitive and Behavioral Impairment or Self-perception would 

consume less alcohol less frequently and would experience less alcohol-related 

problems. 

Similarly, it may be interesting to consider whether positive alcohol 

expectancies related to Tension Reduction (e.g., “I would feel calm,” “My body would 

seem relaxed.”) and Liquid Courage (e.g., “I would feel unafraid,” “I would feel 

powerful.”) would moderate the relationships between social anxiety and alcohol 

use and problems. These positive alcohol expectancies may potentially moderate 

those relationships such that those who were more socially anxious and who had 

strong alcohol expectancies related to Tension Reduction or Liquid Courage would 

drink more alcohol more frequently and would experience more alcohol-related 

problems. Yet, the importance of Liquid Courage may be gender-dependent and 

particularly pertinent for male college freshmen (e.g., Baer, Kivlahan, & Marlatt, 

1995; Canterbury et al., 1992), when considering the role of social rank theory for 
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social anxiety (Gilbert, 2001). Therefore male college freshmen who hold strong 

alcohol expectancies about Liquid Courage may drink more, drink with higher 

frequency, and report more alcohol-related problems than their female 

counterparts. It is possible that the negative alcohol expectancy of Risk and 

Aggression (e.g., “I would feel dominant,” “I would take risks.”) on the CEOA would 

have a moderation effect similar to the one hypothesized for Liquid Courage and 

also be gender-dependent in light of social rank theory. If the alcohol use and 

problems of a person with higher social anxiety are impacted by that person’s 

alcohol expectancies related to Risk and Aggression, there is potential for frequent 

conflict between approach and avoidance processes. Thus it may be that the 

inclusion of measures of approach in particular, such as sensitivity to reward, as a 

separate potential moderator would be important to consider. 

There are several measures of sensitivity to reward available. One of these 

measures is the Behavioral Activation Sensitivity (BAS) scale of the Behavioral 

Inhibition Sensitivity and Behavioral Activation Sensitivity (BIS/BAS; Carver & 

White, 1994) scale. The BAS scale comprises 13 items distributed across three 

subscales: Reward Responsiveness, Drive, and Fun Seeking. Critiques of the BAS 

scale include that the scale maps poorly onto Gray’s theory of the neurobiological 

system for reward responsiveness, which has been posited as comprising one single 

factor (1970; 1982; Gray & McNaughton, 2000). Rather, the BAS scale appears to 

comprise three separate factors (Cogswell, Alloy, Van Dulmen, & Fresco, 2006; 

Leone, Perugini, Bagozzi, Pierro, & Mannetti, 2001; Ross, Millis, Bonebright, & 

Bailley, 2002). In particular, the Fun Seeking sub-scale is conceptually different from 
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the Reward Responsiveness subscale and, instead, more similar to an impulsivity 

construct (Franken & Muris, 2006). Finally, BIS and BAS appear intercorrelated 

(Carver & White, 1994; Cogswell et al., 2006), although the theory posits two 

independent systems. 

The Sensitivity to Punishment and Sensitivity to Reward Questionnaires 

(SPSRQ; Torrubia, Ávila, Moltó, and Caseras, 2001) is another measure of reward 

responsiveness. The 48 items are distributed equally across the Sensitivity to 

Punishment and Sensitivity to Reward subscales. However, several items load 

poorly onto the two factors (Cogswell et al., 2006; O’Connor, Colder, & Hawk, 2004). 

Additionally, there was inadequate fit of the factor structure that achieved moderate 

fit, at best, following removal of the problematic items (Cogswell et al., 2006). 

The Reward Responsiveness scale (RR; Van den Berg, Franken, & Muris, 

2010) was developed recently to address the problems of the BIS/BAS scale and the 

SPSRQ. The RR scale is a single factor scale that comprises eight items of which four 

were adopted from the Carver-White (1994) BAS scale and the remaining four items 

were new items. According to Van den Berg and colleagues (2010), the RR scale is 

an adequate measure of reward responsiveness with a benefit measuring reward 

responsiveness independently from impulsivity. Given the recent introduction of 

this measure, more research regarding its psychometric properties are 

recommended. 

Clinical Implications 

The clinical implications discussed here should be considered with caution. As the 

results were limited with regards to social anxiety, implications are mainly 
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discussed with regard to the general student population with a particular emphasis 

on freshmen. It is recommended that future studies be well-powered studies that 

would be able to extend the findings of the current study to expand the empirical 

evidence and consequently strengthen the clinical implications. 

Although the hypothesized models were not confirmed, there was a 

promising finding in which coping with anxiety drinking motives mediated the 

effect of positive alcohol expectancies on alcohol use and problems among the 

participating college students. Contrary to expectations, the finding did not include 

social anxiety nor moderation of the mediated effect. Yet, the finding that coping 

with anxiety drinking motives mediated the relationship between the positive 

alcohol expectancies and both alcohol use and alcohol-related problems in this 

sample of college freshman students may be useful to therapists who provide 

psychotherapy and counseling services to college students who drink alcohol 

regardless of the students’ social anxiety status, as well as potentially important to 

on-campus health promotion and disease prevention strategies that would target 

the student population in general. Still it is important to be mindful that the current 

study generated few hypothesized findings, including the above-mentioned result 

that included a main effect other than social anxiety and no hypothesized 

moderation effect. Due to the low number of expected results, caution should be 

exercised when considering clinical implications. 

Therapists who offer individual or group therapy to college students who 

engage in or are at risk for heavy or frequent consumption of alcohol, or who have 

or are at risk for developing alcohol-related problems, may consider targeting 
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maladaptive thoughts regarding positive expectancies of alcohol and drinking to 

cope with anxiety that would be unhelpful to clients in reducing heavy alcohol 

consumption, frequency of alcohol consumption, or alcohol-related problems. 

Additionally, therapists may consider engaging their clients in exposures in session 

or in vivo as appropriate to facilitate habituation of anxiety and increase a sense of 

mastery when faced with anxiety. Additionally, therapists may want to focus on 

their clients’ strengths in building an arsenal of alternative, healthier ways of coping 

with anxiety. 

On-campus health promotion and disease prevention strategies might 

include posters, informational videos on campus television sets, and webinar-like 

information sessions online focusing on the myths versus facts of alcohol use. It may 

also be beneficial to offer regular educational sessions online or during on-campus 

health or mental health promotion events that would focus on teaching alternative 

and healthier ways of coping with anxiety. These events could be advertised through 

a range of electronic means and social media including the university website, 

emails, Twitter, and Facebook, as well as through traditional advertising tools such 

as posters that include a QR code with an embedded link to an information website 

or online event. 

Limitations and Future Directions 

The present study should be considered in terms of limitations that should 

be addressed in future research in this area. First, a larger sample size, particularly 

at Time 2 may be necessary to detect significant relationships in the proposed 
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models. Additionally, future research should make efforts to recruit samples that are 

sufficiently large to examine differences between male and female students. 

Second, the sample was comprised of incoming freshman students, many of 

whom were recruited through the introduction to psychology class. Although the 

sampling strategy was purposeful to recruit college students because this group of 

young adults has been identified as being at risk for AUDs (NIAAA, April 2012), 

future research should make efforts test hypotheses in other vulnerable groups 

including adolescents, younger adults who do not attend university, and older 

adults. Yet it would be desirable that future research also test hypotheses in samples 

comprised of college students studying a range of different subjects as well as study 

college students prospectively throughout the duration of their undergraduate 

studies. 

Third, the present study collected data at baseline and later in the fall 

semester, which allowed for an investigation of the direction of effect due to 

multiple data collection time points in this longitudinal study. However, the 

mediators and outcomes included in the study were collected at the same time, 

which obscures the ability to consider causal inferences since it is unclear whether 

the outcome caused the mediator rather than the opposite.  

Fourth, the data relied on the participants’ self-report, and most of the 

alcohol measures were retrospective in nature (e.g., TLFB, intoxication item). Future 

work would benefit from multi-informant, multi-method approaches including 

collection of data regarding alcohol quantity and frequency in real time using 

modern technologies. In addition, no assessment of prior drinking behavior (e.g., 
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age of first alcoholic drink) was completed. This would be useful to assess in future 

studies for consideration as a potential covariate.  
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