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ABSTRACT OF THE DISSERTATION 

Anxiety and Alcohol Involvement Across the Substance Use Continuum 

by 

Kristin Leigh Tomlinson 

Doctor of Philosophy in Psychology 

University of California, San Diego, 2011 

Professor Sandra A. Brown, Chair 

 

 The link between anxiety disorders and alcohol abuse and dependence has 

been established in adults, but the relationship between anxiety and adolescent 

alcohol involvement is less clear. In this dissertation, we compared explanatory 

models of substance use including the self-medication hypothesis, the social 

learning model, and the rebound hypothesis to characterize the association 

between anxiety and alcohol use in groups with various levels of experience with 

drinking. Additionally, we included depression symptoms in our studies to assess 

whether the relationships we found between anxiety and alcohol were unique or 

similar to those found with other forms of negative affect. In chapter 1, we 

investigated the relationships between several types of social anxiety symptoms 

and the onset of alcohol use in middle school students. We found that social 

xvi 
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anxiety significantly predicted initiation of drinking at both extremely high and 

low levels, and sex differences were observed. Chapter 2 follows with an analysis 

of the impact of social anxiety, depression, and alcohol expectancies on youths’ 

drinking. We found that the self-medication hypothesis characterized the 

relationship between depression symptoms and drinking behavior, while the 

relationship between social anxiety and alcohol use was explained by social 

learning theory. Chapters 3 and 4 examined alcohol and drug use relapse 

characteristics in an adolescent substance use disordered treatment sample. In 

chapter 3 we found that compared to youth with only a substance use disorder, 

comorbid youth relapsed more often and more rapidly after treatment. In chapter 

4, anxiety symptoms were more likely reported to improve than worsen 

immediately after relapse and in the two weeks following the relapse episode, 

indicating support for the self-medication hypothesis, while depression symptoms 

worsened in youth who relapsed with stimulants, which is consistent with a 

rebound effect. Chapter 5 is a replication of the study in chapter 4 with adults 

post-treatment for substance use disorders, with and without comorbid 

psychopathology. Unlike in the adolescent sample, almost no adults reported 

improvements in any psychiatric symptoms following relapse, however 

depression symptoms were rated as worsening more than anxiety symptoms. 

 

 

   



INTRODUCTION 

Anxiety and Alcohol Involvement Across the Substance Use Continuum 

 Anxiety symptoms have been hypothesized to play a role in the 

development of alcohol use disorders in medical literature as early as the 

nineteenth century (Westphal, 1871). The link between anxiety disorders and 

alcohol abuse and dependence has been established in adults, but the relationship 

between anxiety and adolescent alcohol involvement is less clear. Evidence 

suggests that the anxiety-alcohol use relationship differs between youth with 

limited alcohol experience and youth diagnosed with alcohol abuse/dependence. 

In the following studies, we examined the relationship between anxiety symptoms 

and alcohol involvement across the substance use continuum. We compared 

explanatory models of substance use including the self-medication hypothesis, the 

social learning model, and the rebound hypothesis to characterize the association 

between anxiety and alcohol use in groups with various levels of experience with 

drinking. Additionally, we included depression symptoms in our studies to assess 

whether the relationships we found between anxiety and alcohol were unique or 

similar to those found with other forms of negative affect. Our goal was to further 

understanding of how anxiety impacts the development of early drinking behavior 

and of the role anxiety symptoms play in substance use relapse after treatment in 

adolescents and adults with substance use disorders, with and without comorbid 

psychiatric disorders.  

1 
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 High rates of comorbidity between anxiety disorders and alcohol use 

disorders are found in representative community surveys of adults (e.g., Grant et 

al., 2004; Kessler et al., 1997) as well as in treatment samples of adult substance 

abusers (e.g., Brady, 2001; Hesselbrock, Meyer, & Hesselbrock, 1992; Regier et 

al., 1990). Predominant theoretical models used to explain the relationship 

between anxiety and the use and abuse of alcohol include the tension reduction 

theory (Conger, 1956) and the self-medication hypothesis (Quitkin, Rifkin, 

Kaplan, & Klein, 1972). More recently, Cloninger and colleagues (1985) 

hypothesized two subtypes of alcoholics: type 1 and type 2 alcoholics.  Type 1 

alcoholics are thought to have anxious personality traits with high harm 

avoidance, and are thought to drink in order to alleviate or reduce negative affect 

(Labouvie, Pandina, White, and Johnson, 1990).  Indeed, the belief or expectation 

that alcohol consumption will reduce anxiety is often reported as a motivation for 

alcohol use (Clark & Sayette, 1993).  

 The link between anxiety disorders and alcohol use disorders among 

adolescents is less delineated.  Among adolescents in treatment for substance use 

disorders, psychiatric disorders, or both, the rates of comorbidity between alcohol 

use disorders and anxiety disorders is elevated (eg., Deas-Nesmith, Brady, & 

Campbell, 1998). However, epidemiological studies of adolescents have not 

found a link between anxiety disorders and alcohol use disorders (e.g., Kandel, 

Johnson, Bird, & Canino, 1997).  Anxiety symptoms may protect youth from 
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early alcohol involvement if their anxiety increases behavioral inhibition. 

Individuals with behavioral inhibition tend to be overcontrolled and fearful of 

engaging in risky behavior (Rubin & Asendorpf, 1993; Kochanska, 1993).  If 

behaviorally inhibited adolescents perceive alcohol as a risky behavior (eg. risk of 

getting caught by parents, being out of control when drunk) then they may be 

deterred from engaging in the behavior. There is data to support this hypothesis.  

Internalizing symptoms were negatively correlated with alcohol use over time in a 

community sample of adolescents (Stice, Barrerra, & Chassin, 1998). Students 

who remained abstinent from alcohol over a one-year period had elevated 

internalizing symptoms compared to adolescents who transitioned from 

abstinence to moderate alcohol use (Stice, Myers, & Brown, 1998). In a 

longitudinal study, Shedler and Block (1990) found that adolescents who had 

never tried drugs (alcohol use was not assessed) were overcontrolled, anxious, 

and not socially at ease at age eighteen.  These youth at age eleven were described 

as anxious, inhibited, and shy.   

Social Anxiety and Early Alcohol Involvement  

 Social anxiety in particular may pose a salient risk for alcohol use because 

of the desire to reduce anxiety in social situations, such as parties or social 

gatherings, where drinking is likely to occur. Studies of adolescents in treatment 

for psychiatric problems, substance use disorders, or both tend to find that social 

anxiety is a risk for alcohol involvement (e.g., Clark, Bukstein, Smith, & 
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Kaczynski, 1995; Deas-Nesmith et al., 1998; Hovens, Cantwell, & Kiriakos, 

1994). In these studies, social anxiety preceded alcohol use 65-100% of the time 

and the average time between onset of social anxiety and alcohol involvement 

was two years. By contrast, studies of community samples of adolescents have 

found either no relationship between social anxiety and substance involvement, or 

a protective relationship, in which social anxiety was seen to decrease the risk for 

subsequent alcohol and drug use (e.g., Kandel et al., 1997; Myers, Aarons, 

Tomlinson, & Stein, 2003). 

 In chapter 1, we investigated the relationships between several types of 

social anxiety symptoms and the onset of alcohol use in middle school students. 

We found that social anxiety significantly predicted initiation of drinking at both 

extremely high and low levels, and sex differences were observed. A high level 

fear of negative evaluation was associated with drinking initiation, while both 

high and low levels of generalized social avoidance and distress (social anxiety is 

experienced in familiar situations) predicted drinking in both sexes. Additionally, 

girls with very low levels of social avoidance and distress related to new or 

unfamiliar situations were more likely to have initiated drinking than any other 

group. We concluded that social anxiety acts as either a risk or a protection for 

initiating drinking in middle school, depending on the type of symptoms, the level 

of symptoms (either very low or very high levels of anxiety), and there are gender 

differences in the relationship between symptoms and alcohol use.  
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 In chapter 2, we examined whether the self-medication hypothesis or 

social learning theory characterized the impact of social anxiety and depression 

on early adolescent drinking behavior. The self-medication hypothesis (Carrigan 

and Randall, 2003; Khantzian, 1985) is a motivational theory of substance use 

which hypothesizes that individuals use alcohol and other drugs to alleviate or 

cope with negative affect (Sher and Trull, 1994). The self-medication hypothesis 

predicts that social anxiety and depression will both increase risk for elevated 

levels of drinking frequency and intensity. Additionally, socially anxious youth 

will exhibit higher rates of drinking in social contexts (e.g., at parties) while youth 

with elevated depression symptoms will be more likely to drink alone.  

 According to social learning theory, adolescent alcohol use is a learned 

behavior acquired through exposure to alcohol use models and social interactions 

that provide access and reinforcement for drinking (Petraitis, Flay, & Miller, 

1995). Additionally, learning theories posit that through exposure to models of 

drinking behavior, cognitions about alcohol effects are developed, and these 

cognitions (expectancies) have a direct influence on drinking decisions and 

behavior (e.g., Brown, 1985; Christiansen & Goldman, 1983). The social 

avoidance behavior and peer neglect experienced by socially anxious youth may 

decrease exposure to peer modeling of alcohol use as well as access to alcohol 

and social reinforcement at social events in which adolescents typically drink. 

Therefore, social learning theory predicts that social anxiety will decrease risk for 

alcohol use overall and especially in social situations due to social avoidance. 
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Furthermore, the correlation between alcohol expectancies and drinking will be 

diminished in socially anxious youth due to less frequent opportunities for 

forming drinking-related social expectancies based on personal experience.  

 We found that the self-medication hypothesis characterized the 

relationship between depression symptoms and drinking behavior, while the 

relationship between social anxiety and alcohol use was explained by social 

learning theory. Socially anxious youth had lower rates of drinking, and drank at 

parties less often than youth without elevated social anxiety. Social anxiety also 

moderated the relationship between expectancies and drinking behavior in the 

way expected by a social learning model rather than the self-medication 

hypothesis. 

Psychiatric Comorbidity and Substance Use Relapse in Adolescence 

 Treatment outcome studies of adolescents with alcohol and drug use 

disorders indicate a high incidence of relapse after treatment (e.g., Brown & 

D’Amico, 2001; Catalano, Hawkins, Wells, Miller, & Brewer, 1990). Alcohol- 

and drug-abusing youth entering treatment commonly present with comorbid Axis 

I psychiatric disorders including anxiety, mood, and disruptive disorders (e.g., 

Brown, Gleghorn, Schuckit, Myers, & Mott, 1996). While the detrimental effect 

of comorbid psychopathology has been well documented among adults (e.g., 

Thomas, Melchert, & Banken, 1999; Tomasson & Vaglum, 1998), few studies 

have examined the relationship between specific types of comorbid 
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psychopathology and treatment outcomes of adolescent substance abusers (Brown 

& D’Amico, 2001).  

 In chapter 3 we compared alcohol and drug use outcomes of youth with 

and without a comorbid Axis I psychiatric diagnosis in the six months following 

treatment. We found that compared to youth with only a substance use disorder 

diagnosis, comorbid youth were more likely to relapse on alcohol or drugs and 

relapsed more rapidly after treatment, even though they were more likely to 

receive alcohol and drug treatment in the six month follow-up period. 

Interestingly, although drinking rates did not differ by group, comorbid 

adolescents experienced more alcohol dependence and withdrawal symptoms 

post-treatment.  

 Next, we examined whether treatment outcome differed by type of 

psychiatric diagnosis. Although 57% of the comorbid sample was diagnosed with 

at least one anxiety disorder including social phobia, simple phobia, separation 

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

obsessive-compulsive disorder, and post-traumatic stress disorder, the majority of 

these youth were also diagnosed with a mood disorder and/or a disruptive disorder 

as well. For this reason, we were unable to investigate the specific impact of 

anxiety disorders. We divided youth into three groups: internalizing only (mood 

and/or anxiety diagnosis; 10%), externalizing only (conduct disorder and/or 

ADHD; 13%), and youth with both externalizing and externalizing disorders 

(77%). Youth in the internalizing group were less likely to relapse than those in 
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the other two groups. This data parallels findings in the adult literature that 

depressive or anxiety symptoms, which are common during treatment, may not 

always be prognostic of poorer short-term outcomes (Brown & Schuckit, 1988; 

Schuckit, Irwin, & Brown, 1990).  

Anxiety Symptoms Before and After Alcohol or Drug Use Relapse 

 According to the self-medication hypothesis, anxiety symptoms may 

increase the risk of alcohol or drug relapse after treatment for substance use 

disorders because individuals will be motivated to use in order to alleviate 

distressing symptoms. Anxiety symptoms have been associated with substance 

use relapse in adults (e.g., Connors, Maisto, & Zywiak, 1996; Svanum & 

McAdoo, 1989). Less research has focused on the impact of alcohol or drug use 

relapse on post-relapse anxiety symptoms. The self-medication hypothesis 

predicts that psychiatric symptoms should diminish in severity following a 

relapse, at least temporarily. In contrast, Blume, Schmaling, and Marlatt (2000) 

argued that both biological and behavioral processes provoke a “rebound effect”, 

where substance use may produce or increase psychiatric symptoms. In chapters 4 

and 5 we examined evidence for self-medication and rebound effects by testing 

the relationship between anxiety, mood, and psychotic symptoms prior to and 

following the initial relapse episode of adolescents and adult veterans post-

treatment for alcohol and/or drug use disorders. Symptoms were recorded for two 

weeks before and immediately prior to the relapse, and two weeks after and 

immediately after the relapse episode. 
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 In chapter 4, changes in psychiatric symptoms before and after the first 

relapse episode were examined in adolescents with comorbid substance use 

disorders and Axis I psychiatric diagnoses. The most common symptoms that 

youth reported they experienced prior to relapse were depressed mood (85%), 

sleep difficulties (56%), anxious mood (55%), and irritability (77%). Following 

the relapse episode, youth were 42% more likely to report that their anxious mood 

improved than worsened immediately after the relapse, and 52% more likely to 

report improvement two weeks after. Irritability was 4.6 times more likely to have 

improved than worsened two weeks after the relapse episode. Depressed mood 

was also reported to have improved more often than it worsened two weeks post-

relapse. Using drugs other than alcohol, marijuana, or stimulants was associated 

with improved anxiety symptoms, while stimulants were associated with a 

worsening of depression symptoms.  We found support for the self-medication 

hypothesis with respect to youths’ anxiety symptoms, while youths may have 

experienced rebound effects from stimulants that increased their depressed mood.  

 In chapter 5 we investigated changes in psychiatric symptoms before and 

after the first post-treatment relapse episode for alcohol or drug use disorders in 

veterans with and without comorbid Axis I psychopathology. Fifty-seven percent 

of the comorbid group had a diagnosis of post-traumatic stress disorder, and 6.7% 

had another anxiety disorder diagnosis. While psychiatric diagnosis did not 

predict the type of symptoms experienced prior to relapse, individuals in the 

comorbid group reported more symptoms. As in chapter 4, depressed mood, 
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anxious mood, and irritability were the most commonly reported symptoms in 

both groups. However, unlike the adolescent sample, almost none of the adults in 

the present study reported improvement in any symptoms. The majority of 

symptoms were reported to stay the same before and after the relapse, however, 

depression symptoms were more likely to have gotten worse compared to anxiety 

symptoms. Interestingly, although PTSD did not predict worsening of anxiety 

symptoms, bipolar disorder was associated with worsening of depression and 

anxiety symptoms. This study replicated the findings in chapter 4, in which 

depression symptoms were more often exacerbated after relapse than anxiety 

symptoms. However, unlike the previous study, the current study found support 

for the rebound hypothesis for both anxiety and depression symptoms and found 

little support for the self-medication hypothesis. 
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Abstract 
 

 The present study examines several types of social anxiety that may be 

associated with the onset of alcohol use in middle school students, and whether 

the relationship differs by sex and grade. Students in the seventh and eighth 

grades (N = 2621) completed the Social Anxiety Scale for Adolescents and a 

measure of lifetime drinking via school-wide surveys.  Distinct aspects of social 

anxiety were associated with higher and lower rates of onset of alcohol use. A 

high level of fear of negative evaluation was associated with drinking initiation in 

boys and girls, while girls who reported no social anxiety or distress in new 

situations were more likely than other groups to have started drinking by early 

adolescence. Youth with either very low or very high levels of generalized 

anxiety had higher rates of drinking than youth with scores in between. These 

findings suggest that the relationship between social anxiety and initiation of 

alcohol use is complex and varies by type of anxiety symptomatology. 
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Social anxiety and onset of drinking in early adolescence 

Early adolescence is a developmental period marked by physical, 

cognitive, and social transitions. The onset of puberty signifies the beginning of 

the physical transition from childhood into adulthood and is also associated with 

significant emotional and cognitive changes. At the same time, entry into middle 

school is an environmental transition that tends to increase the influence of social 

and interpersonal relationships on psychosocial development. The convergence of 

these major life transitions require an ability to adapt to the biological changes 

associated with puberty while adjusting to the increased social demands related to 

changes in the relative importance of peer and parental relationships (Windle, et 

al., 2008).  Many youth develop emotional and behavioral problems during this 

phase of development. For example, social anxiety increases in early adolescence 

(Vernberg, Abwender, Ewell, & Beery, 1992; Inderbitzen, Walters, & Bukowski, 

1997), when peer relationships become of paramount importance (e.g., Hartup, 

1992; Inderbitzen, 1994).  Many early adolescents also experiment with alcohol 

use, with approximately 40% of 8th graders reporting lifetime use in a national 

survey (Johnston, O’Malley, Bachman, & Schulenberg, 2008).  The current study 

examines whether specific aspects of social anxiety are associated with drinking 

initiation in youths. 

  The self-medication hypothesis (Khantzian, 1985) predicts that socially 

anxious youth will attempt to reduce tension or anxiety by drinking when they 
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find themselves in a social situation where alcohol is present (Kushner, Sher, 

Wood, & Wood, 1994).  Retrospective studies of adults with comorbid social 

anxiety disorder and alcohol dependence indicate that social anxiety precedes 

alcohol use (Buckner, Timpano, Zvolensky, Sachs-Ericsson, & Schmidt, 2008; 

Kushner, Sher, & Beitman, 1990). However, the relationship between social 

anxiety and adolescent drinking is unclear: in clinical samples of youth social 

phobia has up to a 33% comorbidity rate with alcohol and drug use disorders, 

(Clark, Bukstein, Smith, & Kaczynski, 1995; Hovens, Cantwell, & Kiriakos, 

1994), yet in community samples social anxiety is associated with lower rates of 

alcohol use (Myers, Aarons, Tomlinson, & Stein, 2003; Wu et al., 2010).   

 The different relationships found between social anxiety and alcohol 

involvement in clinical and community samples of adolescents may be due to 

differences in the way social anxiety is measured. Social anxiety and alcohol use 

and problems are consistently linked in youth diagnosed with social phobia, a 

DSM-IV psychiatric disorder. In these studies a diagnosis of social phobia is 

given to adolescents whose anxiety score is above a certain threshold. Yet studies 

of youth in schools and the community that measure social anxiety using a 

continuous scale report inconclusive results. Together, these results may indicate 

a non-linear, threshold relationship between social anxiety and adolescent 

drinking. Developmental research indicates that social anxiety increases in early 

adolescence (Inderbitzen et al., 1997; Vernberg et al., 1992), as self-conscious 
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emotions increase (Elkind, 1967).  Self-conscious emotions have been shown to 

have social benefits during adolescence, including reinforcing positive social 

behaviors and reparation of social errors (Yee & Flanagan, 1985). There is also 

research suggesting that a lack of self-conscious emotion is a contributing cause 

of problem behavior (Keltner, 1995). Therefore, in early adolescence the 

experience of some social anxiety is normative and expected as youth become 

increasingly self-conscious. A nonlinear relationship between social anxiety and 

alcohol use is consistent with this developmental framework of adolescent self-

consciousness and social anxiety: adolescents most at risk for early drinking may 

be those at the extremes, with either high (including youth with social phobia) or 

very low levels of social anxiety. 

 Previous studies that have examined the relationship between social anxiety 

and alcohol use have considered social anxiety to be a one-dimensional construct. 

However, it may be useful to examine whether certain dimensions of social 

anxiety are uniquely associated with alcohol initiation in early adolescents. 

Watson and Friend (1969) identified two dimensions of social anxiety: fear of 

negative evaluation by others (FNE) and social avoidance and distress 

experienced in the presence of others (SAD).  

Fear of negative evaluation by one’s peers in a situation where alcohol is 

present may influence adolescents to drink due to peer pressure and a desire to fit 

in if drinking is perceived as normal or expected behavior. While the relationship 

between peer pressure and adolescent alcohol involvement has been well 
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established, no studies have examined the specific role of FNE in adolescent 

alcohol use. However, FNE has been found to be positively correlated with 

drinking in college and adult samples (Lewis & O’Neill, 2000; Stewart, Morris, 

Mellings, & Komar, 2006).  

 Social anxiety and shyness are closely related constructs (e.g., Rubin & 

Asendorpf, 1993), and shy individuals engage in social avoidance behavior (e.g., 

Vernberg et al., 1992). In the same studies in which FNE was found to predict 

alcohol use, Lewis and O’Neill (2000) found that shyness was unrelated to 

drinking in their adult sample, and Stewart et al., (2006) found that SAD  was 

negatively correlated with drinking frequency in college students.  This evidence 

suggests that these two aspects of social anxiety are associated with drinking 

behavior in different ways in adults. 

 Social avoidance and distress has been further differentiated into two 

separate dimensions in children and adolescents: new/unfamiliar and generalized 

(Buss, 1991; Asendorpf, 1993). The first type of social anxiety is characterized by 

wariness and behavioral inhibition with strangers and in unfamiliar situations, 

while the second type includes social anxiety and withdrawn behavior with 

familiar peers. LaGreca and Stone (1993) note that social avoidance and 

inhibition in new situations is less problematic for the development of normal 

socialization and friendship development than the more pervasive avoidance seen 

in youth with high levels of generalized social anxiety. Middle school is a critical 

time for exposure to new social situations, and high levels of the generalized form 
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of SAD may put adolescents at risk for drinking alcohol to self-medicate anxiety 

in social contexts with peers. Conversely, experiencing some SAD in 

new/unfamiliar situations may protect youth from early onset alcohol use if they 

consider drinking alcohol to be a risky behavior, while a complete lack of anxiety 

in new situations may be associated with more alcohol experimentation. Although 

no studies have specifically examined the relationship between SAD and alcohol 

use in adolescents, behavioral inhibition has been found to protect against 

substance use (Fergusson & Horwood, 1999; Shedler and Block, 1990). 

 The purpose of this investigation is to examine the different processes by 

which social anxiety may be associated with the initiation of alcohol use in a 

sample of middle school students.  In order to delineate unique relationships 

between different aspects of social anxiety and drinking, we tested three specific 

components of social anxiety: fear of negative evaluation (FNE), social anxiety 

and distress experienced in new or unfamiliar situations (SAD-N), and 

generalized social anxiety and distress (SAD-G). We hypothesized nonlinear 

relationships, such that the impact of social anxiety would only be seen at the 

extreme ends. Specifically, the highest level of FNE and SAD-G, and the lowest 

level of SAD-N, were hypothesized to be associated with higher rates of drinking 

initiation than all other levels. We also tested the social anxiety composite score, 

and predicted that its association with drinking would be modest compared to the 

separate tests of its subscales. Given that sex differences have been found in 
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social anxiety such that girls report higher levels of FNE and SAD-N but not 

SAD-G compared to boys (Inderbitzen-Nolan & Walters, 2000; LaGreca & 

Lopez, 1998; Myers, Stein, & Aarons, 2002) and sex differences have been found 

in the relations between social anxiety and alcohol use disorders (Buckner & 

Turner, 2009), and marked grade differences are seen in alcohol use we explored 

sex and grade (seventh vs. eighth grade) differences in our  analyses. 

Method 

Participants 

 In the spring of 2002, 2,621 seventh and eighth grade students between the 

ages of 11 – 14 in four San Diego County middle schools completed a survey of 

health-related behaviors. Respondents were dropped from the analyses if they did 

not provide data on drinking behavior (n = 5) or social anxiety symptoms (n = 

56). This resulted in a final sample of 2,560 youth evenly split by sex (48.6% 

female) and grade (51.5% seventh and 48.5% eighth grade) who identified 

themselves as Caucasian (57.8%), Asian-American (9.9%), African-American 

(2.3%), Hispanic (12.1%), American Indian (2.8%), Hawaiian/ Pacific Islander 

(2.6%), Other (10.0%), and Multiracial (2.5%). Youth who were dropped from 

the analyses did not differ from the final sample on age, sex, or grade. Chi-square 

analysis could not be used to examine possible ethnic differences between youth 
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retained and dropped due to cell counts less than 5 in 20% of the cells.  

Characteristics of the final sample are described in Table 1.1. 

Measures 

 Alcohol use. Initiation of alcohol use was measured with a single 

categorical item (During your LIFE, how many times have you had at least one 

drink of alcohol [regular size can/bottle of beer or wine cooler, glass of wine, 

shot of liquor, etc.]: 0 (never), 1 (1 to 2 times), 2 (3 to 5 times), 3 (6-10 times), 4 

(11-50 times), and 5 (51+ times)). This variable was dichotomized so that youth 

were categorized as having ever drunk alcohol (yes/no). 

  Social Anxiety Scale for Adolescents-Revised (SAS-A).   The SAS-A (La 

Greca & Lopez, 1998) has 22 items, 18 anxiety-related and 4 filler, assessing 

social preferences and activities. It is divided into three subscales: FNE (e.g., “I 

worry about what others think of me”), SAD-N (e.g., “I get nervous when I meet 

new people”), and SAD-G (e.g., “I feel shy even with peers I know well”). Youth 

indicated on a 5-point scale how much each item characterized themselves. Scores 

from the three subscales were summed to form a total score with a range of 18-90, 

with higher scores reflecting greater social anxiety. SAS-A has been found to 

have good internal consistency (Ginsberg, La Greca, & Silverman, 1998; La 

Greca and Stone, 1993) and reliability and validity (Inderbitzen-Nolan & Walters, 

2000).  
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Demographics.  Respondents completing the survey were asked to provide 

information about age, sex, and race/ethnicity. Ethnic differences were found in 

drinking initiation (χ 2 [df  = 7] = 90.96, p < .001). Students who identified as 

African American were most likely to report lifetime drinking (54.2%), while 

Asian American students reported the least incidence of drinking (16.9%).  Asian 

Americans also reported higher SAD-N scores compared to the other ethnic 

groups (F [df  = 7] = 2.37, p = .02). Due to these differences we decided to 

include ethnicity as a covariate in our models. 

Procedure 

 To obtain parental consent, consent forms were posted certified mail to all 

students’ homes. Parents were informed that completion of the survey was 

voluntary and were given the opportunity to notify the school if they did not want 

their child to participate. Parents who did not wish their children to participate 

could notify the school verbally or in writing (0.5%). Trained research staff from 

the University of California, San Diego (UCSD) administered the survey in the 

normal classroom setting. Students were informed that the surveys were 

confidential and anonymous, and that no identifying information was collected, 

after which they provided assent to participate in the survey. Only youth with both 

parental consent and child assent were included into the study. As this survey was 

part of the school-wide assessment of health-related behaviors, there was a high 
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level of student involvement (99%). The participating school districts and the 

UCSD Institutional Review Board approved all procedures. 

Analytic Strategy 

Our a priori hypotheses included the possibility that the anxiety measures 

have threshold and/or non-monotonic relationships with lifetime drinking.  

Logistic regression does not accommodate non-monotic relationships. Piece-wise 

logistic regression was an option, but its use is complicated by the requirement to 

establish the number and location of knots from the same data being fit to the 

regression model. We opted to divide scores on the SAS-A and its subscales into 

quantiles, because this approach allows the model to be structured without relying 

on patterns in the data, is the most flexible in fitting thresholds and non-

monotonic curvilinear response, and provides a simple interpretation. In this 

report seven quantiles were used to examine whether extremely low or high 

scores increased likelihood of alcohol use. Separate logistic regressions were used 

to determine whether SAS-A subscales and the composite score quantiles predict 

initiation of alcohol use. All models were re-run with anxiety scores divided into 

five and nine quantiles and results were found to be consistent. The predictors in 

the first regression were: SAS-A composite score, sex, grade, all 2-way 

interactions (SAS-A x sex; SAS-A x grade; sex x grade), the three-way 

interaction (SAS-A x sex x grade), and ethnicity. The remaining three regressions 

were modeled similarly with FNE, SAD-N, and SAD-G. In each regression, the 
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quantile with the lowest base-rate was used as the reference group when reporting 

odds ratios and predicted probabilities. Models were estimated using maximum 

likelihood and the significance of the total effect for each factor evaluated with a 

likelihood ratio test comparing nested models (Rabe-Hesketh & Skrondal, 2005). 

Categorical associations were tested with Chi-squared tests. Relationships 

between demographic factors and the subscales were tested with ANOVA’s. All 

reported confidence intervals are at the 95% level. 

Results 

Table 1.1 provides information regarding the demographic, social anxiety, 

and alcohol use characteristics of the sample. Social anxiety scores were 

consistent with previous studies of seventh and eighth grade girls and boys. Grade 

and sex were found to be associated with the initiation of alcohol use (χ 2 [df  = 3] 

= 122.64, p < .001) and sex differences were seen in mean scores on the anxiety 

subscales. Girls reported higher levels of FNE (F [df  = 3] = 11.34, p < .001), 

seventh grade girls reported higher SAD-N than eighth grade boys (F [df  = 3] = 

3.24, p = .02), and boys reported higher levels of SAD-G than seventh grade girls 

(F [df  = 3] = 6.22, p < .001). However, boys’ and girls’ SAS-A total score means 

did not statistically differ from one another. Correlations between the three 

subscales ranged from .58-.63. 
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The omnibus model tests and overall effect tests of the predictors in the 

logistic regressions are provided in Table 1.2. Sex and grade and their interaction 

were entered into the regression models to determine whether these variables 

predict alcohol use when social anxiety is being simultaneously tested. Being 

male and being in the eighth grade significantly predicted having consumed 

alcohol in one’s lifetime in all four regression models. The odds ratios for the sex 

(female reference) ranged from 1.90 (CI = 1.05 – 3.42) to 2.84 (CI = 1.40 – 5.76) 

and the grade (seventh grade reference) ranged from 2.30 (CI = 1.12 – 4.73) to 

4.14 (CI = 2.05 – 8.38). None of the sex x grade interactions were statistically 

significant. There was also an overall effect of ethnicity in the four models. 

Compared to Caucasian students, Asian students were less likely to drink in all 

models, with OR’s ranging from 0.36 (CI = 0.18 – 0.74) to 0.38 (CI = 0.20 – 

0.74). African American and Hawaiian/ Pacific Islander students drank the most, 

with OR’s ranging from 2.25 (CI = 1.02 – 4.96) to 2.33 (CI = 1.02 – 5.36) for 

African Americans and 2.25 (CI = 1.05 – 4.83) to 2.42 (CI = 1.10 – 5.31) for 

Hawaiian/ Pacific Islanders when using Caucasians as the reference group. 

The general measure of social anxiety was first examined for association 

with initiation of drinking. The overall model test was significant (χ2 [df = 34] = 

226.18, p<.001). Additionally, the total effect of SAS-A with its interaction terms 

was found to have a significant overall association with drinking initiation (LR χ 2 

[df = 24] = 41.92, p =. 01). Consistent with expectations, neither the separate 
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main effect nor interaction parameters of SAS-A were found to be individually 

significant (p’s > .10). 

We next tested whether a high level of fear of negative evaluation was 

associated with a greater likelihood of drinking. The overall effects of FNE in the 

model significantly predicted drinking (LR χ 2 [df = 24] = 50.91, p = .001) and our 

hypothesis that a high level of FNE would predict drinking initiation was 

supported (Figure 1.1).  Youth in quantile seven were 50% more likely to drink 

than youth in the reference group with a predictive probability (P) of 0.45 (CI = 

0.40 – 0.51) compared to 0.30 (CI = 0.25 – 0.34), and were significantly more 

likely to drink than all other groups as well (p < .05 – p < .001). None of the other 

groups were significantly different from one another. There were no significant 

interactions between FNE, sex, or grade (Table 1.2). 

Next we determined whether a low level of social anxiety and distress in 

new situations was associated with an increased risk of having initiated alcohol 

use. The overall effects of SAD-N in the model (LR χ 2 [df  = 24] = 57.62, p < 

.001) and the interaction of SAD-N and sex significantly predicted initiation of 

alcohol use (Table 1.2).  Our hypothesis was supported in girls, but not in boys 

(Figure 1.2). Girls in quantile one (P = 0.44; CI = 0.35 – 0.53) were more than 

twice as likely to have drunk as girls in the reference group (P = 0.19; CI = 0.07 – 

0.31), and were significantly more likely to drink than all other groups as well (p 

< .05 – p < .001). Girls in quantile three (P = 0.34; CI = 0.26 – 0.43) were 
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significantly more likely to drink compared to the reference group only. There 

were no significant differences among quantiles in boys. 

Finally, we tested whether a high level of generalized social anxiety and 

distress predicted a greater risk of drinking initiation. The overall effects of SAD-

G in the model (LR χ 2 [df = 24] = 49.51, p = .002) significantly predicted 

initiation of alcohol use (Table 1.2). As expected, youth in quantile seven (P = 

0.43; CI = 0.37 – 0.49) were significantly more likely to drink than youth in the 

reference group, which was quantile two (P = 0.27; CI = 0.23 – 0.33), and were 

also significantly more likely to drink than youth in quantiles three through six (p 

< .05 – p < .001). Interestingly, youth in the first quantile also had significantly 

higher rates of drinking compared to the reference group (P = 0.37; CI = 0.32 – 

0.40). Quantiles one and seven were not significantly different from one another 

(Figure 1.1).  

Discussion 

Early adolescence is an important time in which to study the relationship 

between social anxiety and the initiation of alcohol use as they both increase 

during this developmental period (e.g., Johnston et al., 2008; Inderbitzen et al., 

1997; Partnership for a Drug Free America, 1999; Pride Surveys, 2009; Vernberg 

et al., 1992). The findings of this study indicate that social anxiety has a complex 

relationship with youths’ likelihood to begin drinking alcohol by early 

adolescence. Results suggest nonlinear relationships between social anxiety 

subscales and alcohol use, as well as specificity in the direction of the risk 
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association. Although the three subtypes of social anxiety measured here are 

consistently found to be correlated (Inderbitzen-Nolan & Walters, 2000; Myers et 

al, 2002), they showed different patterns in their relationship with drinking 

initiation. Interestingly, as in some previous studies (e.g., Wu et al., 2010), the 

composite social anxiety measure was not found to significantly predict initiation 

of drinking. This is most likely due to the opposite directions of the different 

subscales’ associations with drinking cancelling out the effect measured in the 

composite score. 

 Consistent with expectations, we found that boys and girls who reported 

the highest level of FNE were more likely to have drunk alcohol in their lifetime 

than youth without extreme social-evaluative fears. Fear of negative evaluation 

puts adolescents at unique risk for early onset of drinking if they also have a high 

perception of peer drinking (Anderson, Tomlinson, Robinson, & Brown, 2010). 

FNE can increase risk for drinking through higher susceptibility to peer pressure 

or simply a desire to fit in. Marmorstein, White, Loeber, and Stouthamer-Loeber 

(2010) found that boys high in social anxiety had a younger age of onset of 

alcohol use; however, the association disappeared when co-occurring delinquent 

behavior was accounted for. Other studies have found an association between 

anxiety and externalizing behavior (Abrantes, Brown, & Tomlinson, 2004; Clark, 

Jacob, & Mezzich, 1994; Russo & Beidel, 1994). Social skills deficits seen in 

highly socially anxious youth increases the risk for these adolescents to be 

neglected and rejected by their peers, which in turn puts these youth at risk for 
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joining more deviant “out groups” who engage in deviant behaviors such as early 

alcohol involvement (Connell, Dishion, & Deater-Deckard, 2006). 

An intriguing finding from the present study is that girls who reported that 

they experienced little or no social anxiety and distress in new or unfamiliar 

situations were more likely to have started drinking than all other levels of SAD-

N. It indicates that this constellation of social anxiety symptoms may have a 

protective effect, such that experiencing any social anxiety and distress in new or 

unfamiliar situations lessens the likelihood that girls will start to drink in middle 

school. Given the similarity between this construct and behavioral inhibition, 

which is a form of withdrawal characterized by the avoidance of novel social 

situations (e.g., Kagan & Reznick, 1986), it may be that this subscale is actually 

measuring behavioral inhibition. Initiating alcohol use is a novel experience that 

girls in particular seem to be especially at risk for engaging in earlier if they don’t 

experience any of this type of anxiety. While prior studies found a negative 

correlation between behavioral inhibition and alcohol use in adolescents (Shedler 

& Block, 1990; Stice, Myers, & Brown, 1998), this study found that the most 

robust association between SAD-N and drinking initiation is at the extreme low 

end. In future studies it is important to determine whether extremely low scores 

on the SAD-N are associated with a high level of disinhibition. There was no 

discernable relationship between SAD-N and drinking initiation among boys and 

this may be due in part to differences in the social context of middle school 

drinking initiation for boys and girls. For example, girls are more likely to hang 
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out with older boys than boys are to hang out with older girls, and girls who date 

older boys are more than twice as likely to drink compared to girls who date boys 

their own age (The National Center on Addiction and Substance Abuse, 2004).  

Our hypothesis that youth with the highest level of generalized social 

anxiety and distress would have the highest drinking rate was supported.  

However, the lowest level of SAD-G was also associated with elevated likelihood 

of drinking, and there was no statistically significant difference between the 

highest and lowest levels, indicating a U-shaped function. Important differences 

are seen in the relationships between the two subtypes of SAD. First, while low 

SAD-N was only associated with increased drinking rates in girls, low SAD-G 

was associated with elevated drinking in the entire sample. This indicates that in 

girls, a lack of any type of social anxiety and distress is associated with a risk for 

early onset of drinking. In contrast, the relationship between type of SAD and 

drinking is more specific in boys, as only a lack of SAD-G predicts drinking. 

Furthermore, high SAD-G, but not SAD-N, was found to predict drinking in boys 

and girls.  This may not be surprising, since the generalized type of social anxiety 

is associated with more severe emotional and social impairments compared to 

social anxiety experienced in new situations (La Greca & Lopez, 1998). In these 

youth, the natural tendency toward behavioral inhibition may be overshadowed by 

the desire to self-medicate with alcohol when in social situations where alcohol is 

present. Although further research needs to be conducted to determine causal 

mechanisms for these findings, our results may suggest that subtypes of at-risk 
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youth are already beginning to emerge- low-anxious sensation-seekers and high-

anxious self-medicators (e.g., Zucker, 1994). 

There are several limitations to this study. While social anxiety is 

generally found to precede alcohol use and problems (e.g, Buckner, et al., 2008), 

the cross-sectional design of the present study precludes us from making causal 

inferences. An important next step in evaluating the risk or protective nature of 

these different aspects of social anxiety is to replicate these findings in a 

longitudinal study.  It will also be important to measure the relationship between 

social anxiety and quantity, frequency, and age of onset of alcohol use to 

determine whether the relationships found between social anxiety and onset of 

drinking will hold when looking at other alcohol use measures. Although we 

included ethnicity as a covariate in the present study, future studies should 

determine whether there are important interactions between social anxiety and 

ethnicity. Additionally, it would have been useful to include personality/ 

temperament variables (e.g., sensation-seeking, impulsivity) and questions about 

behavior (e.g., other deviant behaviors) to reveal possible correlates with having 

extremely high or low social anxiety and how these factors may interact with 

social anxiety to increase or decrease the risk of early initiation of drinking. 

Furthermore, different aspects and levels of social anxiety in early adolescents 

may result in decision-making processes that lead to exposure to situations in 

which they are put at risk for drinking. Future research should also examine 
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drinking contexts to determine the situations in which socially anxious youth are 

most likely to drink.  

Our findings shed light on two factors that may help to explain the 

discrepancies in the literature regarding social anxiety’s impact on alcohol use 

during adolescence. First, previous studies of youth in community samples 

searched for linear associations between social anxiety and alcohol use, while the 

findings of the current study indicate that the relationship between these variables 

is likely non-linear. Second, the direction of the relationship depends on the 

specific aspect of social anxiety in question. This is consistent with the findings of 

Stewart, et al. (2006), in which FNE was positively associated with drinking 

problems in undergraduate college students, while social avoidance and distress 

was negatively related to drinking frequency.  This study underscores the need to 

develop prevention efforts that more specifically target youths according to their 

unique social anxiety risk factors (e.g., promoting self esteem in high FNE youth; 

a risk education program for low SAD-N girls).  
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      Figure 1.1. The predicted probabilities for the percentage of youth  
who ever drank alcohol as a function of level of fear of negative  
evaluation (FNE) and generalized social anxiety and distress (SAD-G). 
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Figure 1.2: Sex differences in the predicted probabilities for the percentage of 
youth who ever drank alcohol as a function of level of social anxiety and 
distress in new/unfamiliar situations (SAD-N). 
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Abstract 

 The current study examined the effects of social anxiety, depression, and 

alcohol expectancies of social behavior change on alcohol involvement to 

determine whether the self-medication and/or social learning models predicted 

drinking behavior in a sample of over 400 eighth grade students.  Middle school 

students completed confidential surveys that assessed current alcohol use and 

expectancies as well as negative affectivity including social anxiety and 

depressive symptoms. Consistent with the self-medication hypothesis, depression 

symptoms predicted more frequent and heavier alcohol use as well as solitary 

drinking. The social learning model was supported by a negative association 

between social anxiety and quantity/frequency of drinking and less drinking at 

parties, and a positive association between alcohol expectancies and all drinking 

outcomes. Additionally, social anxiety moderated the association between 

expectancies and alcohol use. These findings suggest that self-medication and 

social learning processes may both play a role in predicting early adolescent 

alcohol use and the contexts in which youths drink. 
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Self-medication or social learning? A comparison of models to predict early 

adolescent drinking 

Early adolescent alcohol use is a predictor of young adult alcohol 

dependence, other mental health problems (Grant & Dawson, 1997; Palmer et al, 

2009), and delinquency (Dawkins, 1997; Gruber, DiClemente, Anderson, & 

Lodico, 1996). Understanding the mechanisms that increase risk for early onset 

and progression of drinking is important for targeting effective prevention 

strategies. While negative affectivity including social anxiety and depression is 

consistently associated with increased alcohol use by early adulthood (e.g., 

Fergusson, Boden, & Horwood, 2009; Grant et al., 2004; Kushner, Abrams, & 

Borchardt, 2000), the role of these two types of internalizing symptoms in early 

alcohol involvement is unclear. Some studies have found that negative affect and 

depression symptoms predict alcohol use in adolescence (e.g., Colder and 

Chassin, 1997; Crum, Storr, Anthony, Ialongo, 2008; Wu, Hoven, Okezie, Fuller, 

& Cohen, 200), and Zimmerman and colleagues (2003) found that baseline social 

phobia predicted the onset of hazardous alcohol use for youth. However, other 

studies have found internalizing symptoms to be negatively correlated with 

alcohol use over time in community samples of adolescents (Shedler and Block, 

1990; Stice, Myers, & Brown, 1998). In addition, social anxiety has been shown 

to provide some protection against the initiation of alcohol and other drug use 

(Myers, Aarons, Tomlinson, & Stein, 2003). The self-medication model and the 
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social learning model are both theories that have been proposed to explain 

processes involved in the initiation, progression, and maintenance of alcohol use. 

The current study compares these two models by examining social anxiety, 

depression, and alcohol expectancies to predict alcohol use characteristics and 

drinking contexts among middle school students. 

Self-Medication Model 

 The self-medication hypothesis (Carrigan and Randall, 2003; Khantzian, 

1985) is a motivation focused theory of substance use which hypothesizes that 

individuals use alcohol and other drugs to alleviate or cope with negative affect 

(Sher and Trull, 1994). There is evidence to support this model of adolescent 

substance use. Depression is a known risk factor for adolescent substance abuse 

(Burke, Burke, & Rae, 1994; Neighbors, Kempton, & Forehand, 1992), and self-

report studies indicate that adolescents use substances after experiencing 

emotional distress (Brook, Whiteman, Gordon, & Cohen, 1989; Hussong, Feagans 

Gould, & Hersh, 2008).  Negative affect has also been found to significantly 

predict increase in substance use over time as youth transition from middle to late 

adolescence (Mason, Hitch, & Spoth, 2009). Social anxiety in particular may pose 

a salient risk for alcohol use because of the desire to reduce anxiety in social 

situations, such as parties or social gatherings, where drinking is likely to occur at 

this age. However, to date there have been no studies that have examined the 

drinking contexts of socially anxious youth in early adolescence. Studies of 
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adolescents in treatment for psychiatric problems, substance use disorders, or both 

tend to find that social anxiety is a risk for alcohol involvement (e.g., Clark, 

Bukstein, Smith, & Kaczynski, 1995; Deas-Nesmith, Brady, & Campbell, 1998; 

Hovens, Cantwell, & Kiriakos, 1994). In these studies, social anxiety preceded 

substance involvement 65-100% of the time and the average time between onset 

of social anxiety and substance involvement was two years. By contrast, studies 

of community samples of adolescents have found either no relationship between 

social anxiety and substance involvement, or a protective relationship, in which 

social anxiety was seen to decrease the risk for subsequent substance use (e.g., 

Kandel, Johnson, Bird, & Canino 1997; Myers et al., 2003).  Together, these 

studies suggest that the self-medication model may be more useful in explaining 

processes involved in the maintenance or progression of problematic adolescent 

alcohol use that is associated with other forms of psychopathology rather than 

processes related to initiation or early adolescent drinking behaviors. 

Social Learning Model 

 According to social learning theory, adolescent alcohol use is a learned 

behavior acquired through exposure to alcohol use models and social interactions 

that provide access and reinforcement for drinking (Petraitis, Flay, & Miller, 

1995). The consistent strong association between adolescent drinking and their 

friends’ drinking (e.g., Bauman and Ennett, 1996; Curran, Stice, & Chassin, 1997) 

is consistent with social learning, in which alcohol use is being modeled by one’s 
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peers. The social avoidance behavior and peer neglect experienced by socially 

anxious youth may decrease exposure to peer modeling of alcohol use as well as 

access to alcohol and interpersonal reinforcement at social events in which 

adolescents most typically drink.  Adolescents with social anxiety often avoid 

participating in extracurricular activities and social events (Albano, Chorpita, & 

Barlow, 2003) and are invited to friends’ homes and parties significantly less 

often than nonanxious youth (Spence, Donovan, & Brechman-Toussaint, 1999). 

In addition, anxious youth, including those with generalized distress, fear of social 

evaluation or new situations, may self-select peers who are less likely to model 

risk-taking behavior including early adolescent alcohol use (Clark, Thatcher, & 

Cornelius, 20088).  For example, Fergusson and Horwood (1999) found that 

children in the highest decile of anxious and withdrawn symptoms at age ten were 

less likely to associate with peers who used alcohol and drugs at age fifteen 

compared to less anxious/withdrawn children.   

Alcohol Expectancies of Social Behavior 

 Learning theories posit that through exposure to models of drinking 

behavior, cognitions about alcohol effects are developed, and these cognitions 

(expectancies) have a direct influence on drinking decisions and behavior (e.g., 

Brown, 1985; Christiansen & Goldman, 1983). Expectancies about the social 

behavior change effects produced by alcohol (e.g., “drinking alcohol will make 

me more outgoing” and “alcohol makes people act stupid at parties”) emerge 
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during childhood and early adolescence, and are the best predictor of adolescent 

alcohol use (eg. Aas, Leigh, Anderssen, & Jakobsen, 1998; Greenbaum, Brown, 

& Friedman, 1995; Christiansen & Goldman, 1983), including initiation of 

alcohol use and early onset (elementary and middle school) drinking (Anderson et 

al., 2005; Killen et al., 1996; Reese, Chassin, & Molina, 1994).  Studies also 

indicate that social facilitation expectancies predict drinking behavior in adults 

with social phobia (e.g., Ham, Hope, White, & Rivers, 2002). Additionally, social 

anxiety reduction expectancies were examined in late adolescents (Tran, Haaga, 

& Chambless, 1997), and among those who did not expect alcohol to reduce their 

social anxiety, high social anxiety participants drank significantly less than their 

low-anxiety counterparts.  However, no studies have been conducted to explore 

the relationship between social anxiety, social behavior expectancies and drinking 

context in early adolescence. 

Current Study 

 The current study examined the effects of social anxiety, depression, and 

alcohol expectancies of social behavior on alcohol involvement to determine 

whether the self-medication and/or social learning model better characterized 

alcohol use in early adolescence.  We examined drinking behavior by selecting 

middle school students in the eighth grade who reported drinking alcohol in the 

past 30 days, and predicted the frequency, quantity and severity of their drinking 

as well as the contexts in which they reported alcohol use with separate multiple 
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regression analyses. In order to determine whether or not drinking behaviors in 

our sample were consistent with either model, we made a priori predictions about 

specific patterns of relationships that should emerge based on each model. 

Self-medication hypothesis 

  The self-medication model predicts that negative affect in general will 

increase risk of alcohol use. Therefore, both social anxiety (SA) and depression 

(DEP) should predict elevated drinking frequency and intensity and SA and DEP 

should interact to predict more severe drinking behavior than elevations in either 

symptom type alone. However, there should be evidence of symptom- specific 

influences on drinking context. Since youth high in SA are likely to self-medicate 

with alcohol in social situations, SA will predict higher rates of drinking at parties 

and with the opposite sex. Prior research suggests that depression is associated 

with solitary drinking among college drinkers (Christiansen, Vik, & Chambless, 

2002), and drinking to cope was found to predict solitary drinking (Gonzalez, 

Collins, & Bradizza, 2009). Therefore youth high in DEP symptoms will be more 

likely to drink alone. Finally, if youth with elevated SA symptoms are self-

medicating by drinking alcohol in social settings, expectancies about the effect of 

alcohol use on social behavior (AEQ) will moderate the relationship between SA 

and alcohol use, such that high SA youth who expect alcohol to improve their 

ability to interact socially will use alcohol more than non-socially anxious youth 

in social contexts, whereas high SA youth who expect alcohol to have deleterious 
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effects on their social behavior will be less likely to drink in social contexts than 

non-socially anxious youth.   

Social learning hypothesis 

 The social learning model predicts that modeling of drinking behaviors 

and learned attitudes and beliefs about the effects of alcohol will predict drinking 

behavior. As in prior studies, positive AEQ will strongly predict alcohol use. 

However, SA will predict less frequent alcohol use overall and lower rates of 

drinking in social situations, presumably due to social avoidance behavior which 

will lead to less exposure to drinking models and access to alcohol. Furthermore, 

the relationship between AEQ and drinking will be diminished in SA youth due to 

less frequent opportunities for forming drinking-related social expectancies based 

on personal experience. Prior research suggests that girls low in SA are 

particularly at risk for heavier drinking in early adolescence (Tomlinson, 

Cummins, & Brown, in press), so we predict that the negative relationship 

between SA and drinking will be more pronounced in girls. 

Methods 

Participants 

 The current assessments were conducted with eighth grade students from 

four San Diego County middle schools (N = 1058) in 2003 as part of an 

anonymous survey on adolescent attitudes and behaviors related to alcohol and 
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drug use. As we were interested in current drinking behavior, 628 youth who 

reported no alcohol use in the past 30 days were dropped from the analyses. Out 

of the 430 youth (42.5%) who reported past 30 day alcohol use, 5.5% (N=24) 

respondents were dropped from analyses for missing data on at least one 

independent variable and were considered missing completely at random. Current 

drinkers with missing data did not differ from those who were retained on age, 

sex, ethnicity, or any of the outcome variables. This resulted in a final sample of 

406 youth in the eighth grade (56.2% female) who identified themselves as 

Caucasian (47.5%), Asian-American (6.4%), African-American (5.2%), Hispanic 

(17.5%), American Indian (4.9%), Hawaiian/ Pacific Islander (5.9%), and Other 

or Multiracial (12.6%). There were no sex differences in alcohol use 

characteristics, social anxiety level, or alcohol expectancies, however girls 

reported a significantly higher level of depression than boys. Characteristics of the 

final sample are described in Table 2.1. 

Measures 

Social anxiety. Adolescents’ social anxiety was assessed with the Social 

Anxiety Scale for Adolescents (SAS-A; La Greca and Lopez, 1998). Three factors 

have been identified in past research (Inderbitzen-Nolan and Walters, 2000; La 

Greca and Lopez, 1998): Fear of Negative Evaluation (e.g, “I worry about what 

others think of me”), Social Avoidance and Distress Specific to New Situations 

(e.g., “I get nervous when I meet new people”), and Generalized Social 
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Avoidance and Distress (e.g., “I feel shy even with peers I know well”). Students 

responded as to how often each statement described them on a scale from never 

(1) to almost always (5). Scores from the three subscales were summed to form a 

composite score, with high scores reflecting greater social anxiety. The SAS-A 

has been found to have good internal consistency (Ginsberg, La Greca, & 

Silverman, 1997; La Greca and Lopez, 1993) and reliability and validity 

(Inderbitzen-Nolan & Walters, 2000). Chronbach’s alpha in this sample was .93.  

Depression. Participants responded to two items that measured depressed 

mood: “Do you feel sad or hopeless?” and “Have you felt so sad that you could 

not do things you should do (go to school, be with friends?)”. Students responded 

as to how often each statement described them on a scale from never (1) to almost 

always (5). The internal consistency of the items was .84. 

Alcohol expectancies. The social behavior change subscale of the Alcohol 

Expectancies Questionnaire for Adolescents (AEQ-A; Brown, Christiansen, & 

Goldman, 1987) was used to measure the degree to which adolescents have 

positive and negative expectancies about the way alcohol will impact their social 

behavior (eg. “people become harder to get along with after they have a few 

drinks of alcohol”; “drinking alcohol makes people more friendly”).  Responses 

were in a true/ false format. The AEQ-A has demonstrated predictive validity 

(Christiansen & Goldman, 1983; Aas et al., 1998) as well as convergent and 
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discriminative validity (Goldman, Brown, Christiansen, & Smith, 1991. In this 

sample the items demonstrated adequate internal consistency (α = .70).  

Alcohol use. A categorical measure was used to assess past 30-day 

drinking (During the past 30 days, how many times have you had at least one 

drink of alcohol (regular size can/bottle of beer or wine cooler, glass of wine, shot 

of liquor, etc.)? [0 to 20+ times/mo]). Average drinks per occasion (When you 

drank alcohol during the PAST MONTH [30 days], about how many drinks did 

you have in one day? [0 to 12 drinks/episode]), heavy episodic drinking (… how 

many times did you have 5 or more drinks at one time? [0 to 12 times/month]), 

and maximum drinks per occasion (…what is the most drinks you had on one 

day? [0 to 12 drinks/episode]) were continuous measures. These items were 

derived from the statewide Healthy Kids Survey. In addition, the social contexts 

in which participants drank alcohol were also assessed. Respondents reported the 

frequency (0 to 10 times/month) in which they drank alcohol alone, with friends 

of the opposite sex, and at a party or social event (Fromme and Samson, 1983; 

Marlatt and Gordon, 1980).  

Procedure 

 To obtain parental consent, consent forms were posted certified mail to all 

students’ homes. Parents who did not wish their children to participate notified 

the school verbally (by phone), via email, or in writing (prepaid post card) (0.5%). 
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Trained research staff from the University of California, San Diego (UCSD) 

administered the survey in the normal classroom setting. Students were informed 

that the surveys were confidential and anonymous, and that no personal 

identifying information was collected, after which they completed additional 

personal assent to participate in the survey. Only youth with both parental consent 

and child assent were included into the study. As this survey was part of the 

school-wide assessment of health-related behaviors, there was a high level of 

student involvement (~95%). The participating school districts and the UCSD 

Institutional Review Board approved all procedures. 

Analytic Strategy 

 In the first stage of data analysis, chi-squares and ANOVAs were 

conducted on all available data. Standard regression equations were used in 

analyses of continuous drinking variables, and logistic regression analysis was 

used to predict associations with ordinal variables. Models were estimated using 

maximum likelihood and the significance of the total effect for each factor 

evaluated with a likelihood ratio test comparing nested models (Rabe-Hesketh & 

Skrondal, 2005). All reported confidence intervals are at the 95% level. 

 As we were interested in the examining the main effects of social anxiety, 

depression, and expectancies as well as their possible interactions between these 

variables, all models included the same set of predictors: sex, social anxiety (SA), 
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depression (DEP), social behavior change expectancies (AEQ), and all 2-way 

interactions (SA x DEP; SA x AEQ; DEP x AEQ; Sex x SA; Sex x DEP; Sex x 

AEQ). Since we had no a priori hypotheses about the importance of higher order 

interactions between variables, and preliminary analyses revealed that three and 

four degree interactions were not significant predictors of the outcome variables, 

only two way interactions were included in final regression models. All variables 

included within the interaction terms were centered (Aiken and West, 1991) and 

standardized. When significant interactions were found, they were probed using 

the techniques described by Holmbeck (2002). Visual representations of these 

interactions depict one standard deviation above and below the mean on the 

moderator of interest.  

Results 

Association of social anxiety, depression, and alcohol expectancies to frequency 

of drinking in a multivariate regression analysis 

 We measured the frequency of drinking in the past 30 days with an ordinal 

variable that had four levels. An initial regression analysis revealed no differences 

between the two lower frequency groups (1-2 drinking episodes per month and 3-

9 drinking episodes per month), and no differences between the higher two groups 

(10-19 drinking episodes per month and 20 or more drinking episodes per month). 

For parsimony, the groups were collapsed and a logistic regression was conducted 



60 
 

comparing youth who drank between one and nine times in the previous month 

(less frequent drinkers; 73%) to youth that drank ten or more times (more frequent 

drinkers; 27%).  The overall regression model was significant, Wald χ 2(10) = 

56.87, p < .001. Level of DEP (B = -0.42, SE = 0.18, p=.02) and AEQ (B = -0.52, 

SE = 0.16, p<.001) predicted more frequent drinking, while SA (B = 0.70, SE = 

0.20, p<.001) predicted less frequent drinking. There was also an interaction 

between SA and DEP (B = -0.47, SE = 0.13, p<.001) indicating that social anxiety 

and depression symptoms have a synergistic effect on frequency of drinking 

(Figure 2.1). 

Association of social anxiety, depression, and alcohol expectancies to drinking 

intensity in multivariate regression analyses 

  Drinking intensity was evaluated next (Table 2.2). The overall models 

significantly predicted average number of drinks per occasion (χ 2[10] = 89.49, p 

< .001), maximum drinks per occasion (χ 2[10] = 133.15, p < .001), and heavy 

episodic drinking (χ 2[10] = 99.15, p < .001). DEP and the social AEQ scale 

predicted higher intensity of use in all three models. SA predicted lower 

maximum drinks and lower heavy episodic drinking, while the interaction 

between SA and AEQ predicted lower intensity in all models.  The interaction 

suggests that social anxiety has a dampening effect on the relationship between 

alcohol expectancies and drinking intensity such that as anxiety increases, the 

relationship between expectancies and drinking decreases in strength (Figure 2.2). 
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The maximum number of drinks per occasion was also predicted by the 

interaction between SA and DEP, indicating that depression decreases the 

protective effect of social anxiety and intensity of drinking. The relationship 

between heavy episodic drinking and AEQ was also moderated by DEP, such that 

in youth with high alcohol expectancies, those with elevated depression engage in 

heavy drinking more often than non-depressed youth. Additionally, as shown in 

Figure 2.3, there was an interaction between DEP and sex, indicating that 

depression was a greater risk for heavy drinking in boys than in girls.  

Association of social anxiety, depression, and alcohol expectancies to drinking 

contexts in multivariate regression analyses 

 Finally, we predicted three contexts in which youth drank (alone, at a 

party, and with the opposite sex; Table 2.3). The overall models significantly 

predicted drinking alone (χ 2[10] = 37.73, p < .001), drinking at parties (χ 2[10] = 

85.83, p < .001), and drinking with the opposite sex (χ 2[15] = 95.17, p < .001). 

All three contexts were predicted by AEQ and the interaction between SA and 

AEQ. As with drinking intensity, SA dampened the relationship between AEQ 

and all drinking contexts. Interestingly, DEP predicted more frequent drinking 

alone, but did not predict drinking in the other two contexts, while SA 

significantly predicted less frequent drinking at parties. Solitary drinking was 

predicted by an interaction between AEQ and DEP, such that in youth with high 

alcohol expectancies, those with elevated depression engage in solitary drinking 
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more often than non-depressed youth. Drinking alone and with the opposite sex 

was predicted by the interaction between SA and DEP indicating that depression 

lowered the protective effect of social anxiety. 

Multivariate analyses including ethnicity as a covariate 

 The models were also extended with ethnicity as a covariate and 

coefficients of the independent variables and their interactions in the models did 

not significantly change. There were ethnic differences found in some of the 

models. Ethnicity predicted the average number of drinks consumed per drinking 

episode (F(6, 404) = 4.15, p<.001), and pairwise comparisons indicated that 

African-American students drank more alcoholic beverages on average than 

Caucasians or Asian-Americans. African-Americans and Hawaiian/Pacific 

Islanders drank alone (F[6, 396] = 4.28, p<.001), and Hispanic youth drank at a 

party  (F[6, 402] = 2.12, p=.05) more times than Caucasian youth. Although there 

was an overall effect of ethnicity on most drinks consumed (F[6, 402] = 2.13, 

p=.04), heavy episodic drinking (F[6, 398] = 3.16, p=.005), and drinking with the 

opposite sex (F[6, 401] = 2.31, p=.03), no significant differences were found in 

pairwise comparisons between ethnic groups. 

Discussion 

 The purpose of the current study was to compare the utility of two theories 

of alcohol use and misuse, the self-medication hypothesis and social learning 



63 
 

theory, to further understanding of early adolescent alcohol involvement. Positive 

associations were found between depressive symptoms and alcohol use 

suggesting support for the self-medication hypothesis. However, alcohol use 

exhibited negative relations with social anxiety, and positive relations with social 

behavior change alcohol expectancies, indicating that social learning mechanisms 

may be influencing early adolescent drinking.  Together, the results of the present 

study contribute to a growing body of literature underscoring the notion that 

although symptoms of both depression and social anxiety are risk factors for 

problematic alcohol involvement in adults, these two types of internalizing 

symptoms exhibit different relationships with alcohol use during early 

adolescence (e.g., Bekman, Cummins, & Brown, 2010).  

Consistent with the self-medication hypothesis, depression symptoms are 

associated with more frequent alcohol use, drinking in higher volume, as well as 

drinking alone. The interaction between depression symptoms and social behavior 

change expectancies also predicted heavy episodic drinking and drinking alone. 

Although the self-medication model does not necessarily predict that depressive 

symptoms will moderate the relationship between these specific alcohol 

expectancies and drinking behavior, positive expectancies may serve as a general 

risk for heavy drinking in youth with elevated depression symptoms. Read and 

O’Connor (2006) found that college students high in neuroticism who held 

positive expectancies for drinking were at elevated risk for binge drinking (4 or 

more drinks for women and 6 or more drinks for men), but not moderate drinking. 



64 
 

Our results are consistent with prior studies in which depression symptoms and 

negative mood states are shown to be associated with alcohol use even at the early 

stages of development of drinking patterns (e.g., Hussong et al., 2008; Mason et 

al., 2009; Wu et al., 2008). However, data from a recent prospective longitudinal 

study which followed a cohort for 25 years from birth suggests that the direction 

of causality may be alcohol abuse or dependence leading to depression rather than 

vice versa (Furgusson et al., 2009). Due to the cross-sectional design of the 

current study, we cannot determine the direction of the relationship between 

depression and alcohol use in our sample of youth. Nevertheless, it is worrisome 

that symptoms of depression are already becoming associated with maladaptive 

alcohol use by middle school.  

From a social learning perspective, the relationship between social anxiety 

and alcohol involvement with peers will be mediated by the extent to which these 

youth participate in social events where alcohol is present. In the present study, 

social anxiety predicted less frequent drinking, and youth consumed less alcohol 

per occasion when they did drink. Interestingly, social anxiety predicted less 

frequent drinking at parties, and there was a trend toward lower rates of drinking 

with members of the opposite sex, but social anxiety was not significantly 

associated with drinking in isolation. This suggests that social anxiety may buffer 

against social drinking simply because these youth are more likely to be absent 

from the social situation. There is evidence to support this in the current study. 

There was a weak, but significant negative correlation (r = -.12; p = .02) between 



65 
 

social anxiety and a survey item that assessed the frequency that youths socialized 

outside of school (On how many days in the past two weeks did you hang out with 

friends (not when you were at school)?).  

Consistent with prior research and as predicted by social learning theory, 

expectancies about the effects of alcohol on social behavior were a powerful 

predictor of frequency, intensity, and context of past month alcohol use among 

middle school students who were current drinkers, indicating that youth with well 

developed beliefs about the social effects of alcohol drink more. However, high 

levels of social anxiety dampened the relationship between alcohol expectancies 

and personal alcohol consumption. This suggests that among socially anxious 

middle schoolers, alcohol related cognitions do not yet correspond to actual 

drinking behavior, and may be due to less frequent drinking in contexts during 

which social learning occurs. When these youth transition into high school and 

are exposed to more opportunities for drinking with peers, individuals with social 

anxiety may have an acceleration of the development of alcohol involvement and 

substance-related problems if they develop positive social facilitation 

expectancies related to drinking. Expectancies about alcohol’s ability to increase 

social assertiveness was found to predict amount of drinking per month in adults 

with social anxiety disorder (Ham et al., 2002), and adolescents with high trait 

social anxiety who were exposed to a socially stressful situation consumed more 

alcohol than low-socially anxious individuals in the same situation (Kidorf and 

Lang, 1999).   
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 Our prediction that social anxiety would have a stronger association with 

drinking in girls than in boys was not supported. We found no significant sex 

differences in the relationship between social anxiety and frequency or quantity of 

drinking, or drinking contexts. However, depression symptoms were associated 

with greater risk of heavy episodic drinking in middle school boys than in girls, in 

contrast to previous studies that find internalizing symptoms to be more 

associated with girls’ alcohol use than boys’ (e.g., Buckner and Turner, 2009).  

As in prior studies (e.g., Bolton, Robinson, & Sareen, 2009), findings 

suggest that youth elevated in both depression and anxiety symptoms were at the 

greatest risk for more frequent drinking, which is consistent with our self-

medication model prediction.  However, in other instances where the interaction 

between depression and anxiety predicted drinking behaviors (i.e., maximum 

drinks per episode, drinking alone, and drinking with the opposite sex) depression 

dampened the negative association between anxiety and drinking. Interestingly, 

these analyses indicated that elevations in both types of symptoms cancelled out 

the effects seen with each individual type of symptom. Clearly, further studies are 

necessary to determine how these two types of negative affect interact to impact 

drinking risks, drinking decisions and early drinking behaviors of middle school 

students. 

 This study had the advantage of sampling a large number of middle school 

students from multiple schools in a large metropolitan area, which resulted in a 
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relatively diverse sample across race, ethnicity and socioeconomics. High levels 

of student participation allowed for adequate power to examine a complex set of 

relations among constructs of interest to predict to a variety of alcohol use 

characteristics. Notably, we assessed the contexts in which early adolescents 

engage in drinking in addition to standard questions regarding alcohol use.  As 

always, the present study is limited in a number of ways. The cross-sectional 

nature of the study limits our ability to draw causal inferences. For example, 

depression symptoms could have been influenced by alcohol use rather than vice 

versa. In order to fully investigate the inter-relationships between social anxiety, 

depression, and alcohol expectancies, future studies are needed that assess these 

variables before the initiation of alcohol use and at multiple timepoints after the 

onset of drinking. Although youths’ self-reports of alcohol use exhibit relatively 

strong reliability and validity when confidentiality is assured (Ciesla, Spear, & 

Skala, 1999; Frissel et al., 2004), we must acknowledge the limitations of self-

report data. Furthermore, while we propose a theoretical model in which the 

relationship between social anxiety and alcohol use with peers is mediated by 

social isolation, we cannot eliminate the possibility that the lower levels of 

drinking observed in socially anxious youth in the current study are being driven 

by trait inhibition or risk avoidance motives rather than social isolation. Future 

research should directly measure these constructs to determine the roles that 

intrapersonal (e.g., behavioral inhibition) and interpersonal (e.g., social isolation) 

factors play in predicting alcohol involvement in high SA youth. 
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 Our findings suggest that self-medication and social learning processes 

both play a role in predicting patterns of early adolescent alcohol use and the 

contexts in which youths drink. Depression symptoms already confer elevated 

risk for problematic drinking behavior, including binge drinking and drinking 

alone, and interventions that target depressed youth should include assessments of 

problem drinking. Youth with social anxiety who have not yet started drinking 

may benefit from prevention programs that target social behavior change alcohol 

expectancies. 
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      Figure 2.1: Regression lines for the interaction of social anxiety and 
     depression on likelihood of drinking 10 or more times in the past 30  
     days. 
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Figure 2.2: Regression lines for the interaction of social anxiety  
And alcohol expectancies on average drinks per episode (past 30  
days). 
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           Figure 2.3: Regression lines for the interaction of sex and 
depression on number of heavy drinking episodes in the past  
30 days. 
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 Chapter 2, in full, has been submitted for publication of the material as it 

may appear in Self medication or social learning? A comparison of models to 

predict early adolescent drinking in Addictive Behaviors. Tomlinson, K.L. & 

Brown, S.A. (2011). The dissertation author was the primary investigator and 

author of this paper. 
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 Chapter 3, in full, is a reprint of the material as it appears in Psychiatric 

Comorbidity and Substance Use Treatment Outcomes of Adolescents.  

Psychology of Addictive Behaviors, 18(2), 160-169. Tomlinson, K.L., Brown, 

S.A., & Abrantes, A. (2004). The dissertation author was the primary investigator 

and author of this paper. 
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 Chapter 4, in full, is a reprint of the material as it appears in Relapse in 

alcohol and drug disordered adolescents with comorbid psychopathology: 

Changes in psychiatric symptoms.  Psychology of Addictive Behaviors, 19(1), 28-

34. McCarthy, D.M., Tomlinson, K.L., Anderson, K.G., Marlatt, G.A., & Brown, 

S.A. (2005).  The dissertation author was the secondary investigator and author of 

this paper. 
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 Chapter 5, in full, is a reprint of the material as it appears in An 

examination of self-medication and rebound effects: Psychiatric symptomatology 

before and after alcohol or drug use relapse. Addictive Behaviors, 31, 461-474. 

Tomlinson, K.L., Tate, S.R., Anderson, K.G., McCarthy, D.M., & Brown, S.A. 

(2006). The dissertation author was the primary investigator and author of this 

paper. 

 



GENERAL DISCUSSION 

 This body of work examined the relationship between anxiety and alcohol 

and drug involvement in populations with varying levels of experiences with and 

problems related to substance use. Our findings underscore the fact that anxiety 

has the potential to influence onset of alcohol use, early drinking behavior, and 

treatment outcomes in individuals with substance use disorders. However, the 

nature of the relationship between anxiety and substance involvement varies 

depending on a number of factors in addition to level of experience with alcohol 

and drugs. For example, we found sex differences in the association between 

social anxiety and risk for early onset of drinking. Additionally, developmental 

processes may have influenced differences in the way adolescents and adults 

perceived changes in anxiety symptoms after relapse. Furthermore, our studies 

support research indicating that although they are both forms of “negative affect”, 

anxiety and depression symptoms may play unique roles in alcohol and drug use 

(e.g., Bekman, Cummins, & Brown, 2010).  

We chose to focus on the impact of social anxiety on the initiation of 

alcohol use and drinking patterns in an early adolescent community sample. 

Social anxiety increases in early adolescence (Vernberg, Abwender, Ewell, & 

Beery, 1992; Inderbitzen, Walters, & Bukowski, 1997), and it is during this 

developmental period that many early adolescents also experiment with alcohol 

use, with approximately 40% of 8th graders reporting lifetime use in a national 
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survey (Johnston, O’Malley, Bachman, & Schulenberg, 2008). In chapter 1 we 

found that high levels of fear of negative evaluation predicted drinking. This 

parallels findings from studies of college students and adults (Lewis & O’Neill, 

2000; Stewart, Morris, Mellings, & Komar, 2006). However, experiencing at least 

some social avoidance and distress in new situations protected girls from starting 

to drink. Our study was the first to examine the relationship between specific 

types of social anxiety and drinking onset, and we were able to distinguish 

between social anxiety symptoms that increase risk for drinking and those that 

protect against early onset alcohol use. 

In our next study we explored the relationship between social anxiety, 

alcohol expectancies, and drinking behavior and compared this association to that 

between depression and drinking in early adolescents. We found that depression 

and alcohol expectancies both predicted more frequent, heavier drinking, while 

social anxiety predicted less frequent, lighter drinking. Moreover, social anxiety 

moderated the relationship between expectancies and alcohol use, such that as 

social anxiety increased, the correlation between alcohol expectancies and 

drinking behavior decreased. This suggests that among socially anxious youth, 

alcohol-related cognitions do not yet correspond to actual drinking behavior. This 

may be due to less frequent drinking in contexts during which social learning 

occurs. This notion was supported by the findings that social anxiety predicted 

less frequent drinking at parties, and there was a trend toward lower rates of 

drinking with members of the opposite sex, but social anxiety was not 
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significantly associated with drinking in isolation. We concluded that social 

anxiety may buffer against social drinking in early adolescence simply because 

these youth were more likely to be absent from the social situation. Future studies 

should collect information about the extracurricular social lives of socially 

anxious youth to determine whether social isolation/avoidance fully mediates the 

relationship between social anxiety and drinking behavior in early adolescents. 

Chapters 3 and 4 examined alcohol and drug use relapse characteristics in 

an adolescent substance use disordered treatment sample. In chapter 3 we 

compared the six month treatment outcomes of substance use disordered youth 

with and without comorbid Axis I psychiatric diagnoses. Psychiatric comorbidity 

was associated with poorer outcomes, including more alcohol dependence and 

withdrawal symptoms even though the two groups drank comparable amounts in 

the six months following treatment. This is interesting to note, as it may indicate 

that having a comorbid mental health disorder can lead youth to experience or 

report more severe alcohol-related problems at lower levels than alcohol-abusing 

youth without a major mental health disorder. Unfortunately, due to the high rates 

of youth with more than one psychiatric disorder we were unable to test the 

specific impact of anxiety disorders on treatment outcomes. However, we were 

able find that adolescents with only internalizing disorders were less likely to 

relapse than youth with an externalizing disorder, which is consistent with other 

adolescent treatment outcome studies (e.g., Crowley, et al., 1998; Myers, Brown, 

& Mott, 1995). In order to investigate the role of anxiety disorders in adolescent 
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post-treatment outcomes future studies should collect information on a larger 

sample of comorbid youth with a variety of types of psychopathology. 

In our fourth study we tested reciprocal relationships between anxiety, 

mood, and psychotic symptoms and substance use relapse. Our study was the first 

of its kind to directly test the self-medication hypothesis in a clinical sample of 

youth with comorbid substance use and psychiatric disorders. We found that 

depressed mood, sleep difficulties, anxious mood, and irritability were the most 

commonly reported symptoms prior to the first relapse after treatment. Anxiety 

symptoms were more likely reported to improve than worsen immediately after 

relapse and in the two weeks following the relapse episode, indicating support for 

the self-medication hypothesis. The use of “other drugs” (not alcohol, marijuana, 

or stimulants) was particularly associated with an improvement in anxiety 

symptoms. This is interesting to note, because the “other drug” category included 

benzodiazepines, which are anxiolytic drugs frequently abused by adolescents.  In 

contrast, depression symptoms worsened in youth who relapsed with stimulants, 

which is consistent with the rebound effect that would be predicted by the 

pharmacology of these drugs (DSM-IV; American Psychiatric Association, 1994). 

As in chapter 2, we found differences in the way anxiety and depression 

symptoms related to substance use. The design of the present study did not allow 

us to compare symptom change across a similar time span that did not include 

relapse. A follow-up study that assessed symptom change over a period of time in 
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which relapse did not occur would further our understanding of how psychiatric 

symptoms are influenced by relapse and vice versa. 

In the final chapter we replicated our study described in chapter 4 with 

adult veterans post-treatment for substance use disorders, with and without 

comorbid psychopathology. Many of the results of this study mirrored the 

findings of our study described in chapter 4. Depressed mood, anxious mood, and 

irritability were the most commonly reported symptoms in both studies, and 

depression symptoms were reported to worsen after relapse more often than 

anxiety symptoms. There were differences between the two studies as well. The 

majority of individuals in the adult sample relapsed on alcohol, while youth were 

equally likely to relapse on marijuana or alcohol. Unlike in the adolescent sample, 

almost no adults reported improvements in any psychiatric symptoms following 

relapse. A major difference between the adolescent and adult treatment samples is 

that the majority of adolescents were admitted into treatment by their caregiver, or 

in some instances by law enforcement and many were there against their will. In 

contrast, the majority of adults in the current study admitted themselves into 

treatment. It may be that adults attempting to abstain from substance use will 

almost always experience depression or anxiety following relapse that is 

associated with feelings of failure or guilt.  

Within the adult sample, although the comorbid group reported more 

psychiatric symptoms and rated their symptoms as more severe, the relative rates 

of the types of symptoms did not differ between groups. The comorbid group had 
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a rate of individuals diagnosed with post traumatic stress disorder; however this 

diagnosis was not associated with elevated anxiety symptomatology before or 

after relapse compared to other types of psychopathology. In future studies it 

would be useful to include adults with a variety of anxiety disorders to compare 

self-medication and rebound effects across the anxiety spectrum.  

In summary, our studies suggest that the relationship between anxiety and 

alcohol and drug use is complex and dependent on a number of factors including 

type of anxiety, developmental stage of the individual, level of experience with 

alcohol and drug use, sex of  the individual, and the presence or absence of 

psychiatric comorbidity. Furthermore, the reciprocal relationship between anxiety 

and substance involvement is unique and should not be generalized to other types 

of negative affect, such as depression. Together, our findings provide a 

framework for the development of research that will further understanding of the 

anxiety-substance use relationship. 

 

  



122 
 

REFERENCES 

American Psychiatric Association. (1994). Diagnostic and statistical manual for 
mental disorders, 4th ed. (DSM-IV). Washington, D.C.: American 
Psychiatric Association. 

Bekman, N.M., Cummins, K., & Brown, S.A. (2010). Affective and personality 
risk and cognitive mediators of initial adolescent alcohol use. Journal of 
Studies on Alcohol and Drugs, 71, 570-580. 

Crowley TJ, Mikulich SK, Macdonald M, Young SE, Zerbe GO. Substance-
dependent, conduct- disordered adolescent males: severity of diagnosis 
predicts two-year outcome. Drug and Alcohol Dependence, 49, 225-237, 
1998. 

Inderbitzen, H. M., Walters, K. S., & Bukowski, A. L. (1997). The role of social 
anxiety in adolescent peer relations: Differences among sociometric status 
groups and rejected subgroups. Journal of Clinical Child Psychology, 
26(4), 338-348. 

Johnston, L.D., O’Malley, P.M., Bachman, J.G., & Schulenberg, J.E. (2008). 
Monitoring the Future National Survey on Drug Use, 1975-2007. Volume 
I: Secondary School Students (NIH Publication No. 08-6418A). Bethesda, 
MD: National Institute on Drug Abuse.  

Lewis, B. & O’Neill, k. (2000). Alcohol expectancies and social deficits relating 
to problem drinking among college students.  Addictive Behaviors, 25, 
295-299. 

Myers, M.G., Brown, S.A., Mott, M.A. (1995). Preadolescent conduct disorder 
behaviors predict relapse and progression of addiction for adolescent 
alcohol and drug abusers. Alcoholism: Clinical and Experimental 
Research, 19, 1528-36. 

Stewart, S.H., Morris, E., Mellings, T., & Komar, J. (2006). Relations of social 
anxiety variables to drinking motives, drinking quantity and frequency, 
and alcohol-related problems in undergraduates. Journal of Mental Health, 
15(6), 671-682.  

Vernberg, E.M., Abwender, D.A., Ewell, K.K., & Beery, S.H.  (1992). Social 
anxiety and peer relationships in early adolescence: a prospective analysis.  
Journal of Clinical Child Psychology, 21(2), 189-196. 

http://www.jsad.com/jsad/article/Affective_and_Personality_Risk_and_Cognitive_Mediators_of_Initial_Adolescen/4474.html
http://www.jsad.com/jsad/article/Affective_and_Personality_Risk_and_Cognitive_Mediators_of_Initial_Adolescen/4474.html

	1 TITLE PAGE AND COPYRIGHT
	2 ROMAN NUMERAL PAGES
	3 INTRODUCTION PG 1-14
	4 STUDY 1 PG 15-40
	5 STUDY 1 PG 41
	6 study 1 pg 42
	7 study 1 pg 43
	8 study 1 pg 44
	10 study 1 pg 45
	11 study 2 pg 46-74
	Clark, D.B., Thatcher, D.L., &  Cornelius, J.R. (2008). Anxiety disorders and adolescent substance use disorders. In Y. Kaminer& O. Bukstein (Eds.) Adolescent Substance Abuse, Psychiatric Comorbidity, and High Risk Behaviors (pp. 271-289) . New York: Routledge.

	12 study 2 pg 75
	13 study 2 pg 76
	14 study 2 pg 77
	15 study 2 pg 78
	16 study 2 pg 79
	17 study 2 pg 80
	18 study 2 pg 81
	19 study 3 pg 82
	20  study 3 pg 83
	21  study 3 pg 84
	22  study 3 pg 85
	23  study 3 pg 86
	24  study 3 pg 87
	25  study 3 pg 88
	26  study 3 pg 89
	27  study 3 pg 90
	28  study 3 pg 91
	29  study 3 pg 92
	30  study 4 pg 93
	31  study 4 pg 94
	32  study 4 pg 95
	33  study 4 pg 96
	34  study 4 pg 97
	35  study 4 pg 98
	36  study 4 pg 99
	37  study 4 pg 100
	38  study 5 pg 101
	39  study 5 pg 102
	40  study 5 pg 103
	41  study 5 pg 104
	42  study 5 pg 105
	43  study 5 pg 106
	44  study 5 pg 107
	45  study 5 pg 108
	46  study 5 pg 109
	47  study 5 pg 110
	48  study 5 pg 111
	49  study 5 pg 112
	50  study 5 pg 113
	51  study 5 pg 114
	52  study 5 pg 115
	53  Gen Discussion pg 116-122



