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“You will never get to the end of the journey if you stop to toss a stone at every
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“What a long, strange trip it’s been.”
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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



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.
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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.



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



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, &



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.



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.



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



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



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.



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 8" 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-1V 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



21

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 [ 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 (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 (X2 [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 ()’ [df = 34] =
226.18, p<.001). Additionally, the total effect of SAS-A with its interaction terms
2

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

[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 x? [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 xz [df =24]1=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; CI1=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 y? [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; C1=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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Table 1.1

Sample characteristics by sex and grade (N = 2560)
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Age [M (8D)]
Ethnicity
Caucasian
Asian- American
African- American
Hispanic
American Indian
Hawaiian
Other

Multiracial

Ever Drank Alcohol?
Social Anxiety
FNE [M (SE)]
SAD-G [M (SE)]
SAD-N [M (SE)]
SAS-A [M (SE)]

th

7" Grade Girls

8" Grade Girls

7" Grade Boys

8" Grade Boys

(n=647) (n=597) (n=672) (n=644)
12.6 (0.5) 13.5 (0.5) 12.7 (0.5) 13.6 (0.5)
57.3% 58.1% 58.9% 56.7%
11.6% 9.1% 8.1% 10.8%
1.7% 2.2% 2.1% 3.1%
11.3% 14.7% 12.2% 10.3%
3.1% 2.9% 2.7% 2.5%

2.7% 2.4% 2.6% 3.0%
10.0% 7.8% 11.9% 10.2%
2.3% 2.9% 1.5% 3.4%
21.9%" 41.9%" 29.8%° 48.6%*
17.8 (0.27)° 18.0 (0.28)" 16.4 (0.27)° 16.3 (0.27)°
6.7 (0.12)* 6.9 (0.13)™ 7.3 (0.12)° 7.3 (0.13)°
14.0 (0.19)" 13.8 (0200  13.5(0.19)™ 13.2 (0.20)°
383(0.53)"  38.7(0.55)"  37.2(0.52)° 36.8 (0.53)"

Note: FNE = Fear of Negative Evaluation; SAD-G = Generalized Social Anxiety and Distress;
SAD-N = Social Anxiety and Distress in New/Unfamiliar Situations; SAS-A = Social Anxiety
Scale for Adolescents (composite score) from La Greca (1999). Means and percentages with
different superseripts across rows are significantly different (range = p<.05 - p<.001).
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Table 1.2

Effect tests for prediction of initiation of drinking by subtypes of social anxiety
FNE (n = 2450) SAD-N (n =2473) SAD-G (n=2511)
Variable df v p-value df’ ¥ p-value df v p-value
Sex 1 19.06 .00 1 21.14 .00 1 16.99 .00
Grade 1 106.48 .00 1 8587 .00 1 7472 .00
Sex * Grade 1 0.26 .61 1 0.15 70 1 0.14 .71
Scale 6 2402 .00 6 2841 .00 6 2183 .00
Scale * Sex 6 335 50 6 16.97 .01 6 6.05 42
Scale * Grade 6 8.13 .23 6 5.71 .46 6 12.22 .06
Scale * Sex * Grade 6 1098 .09 6 6.25 .40 6 785 .25
Ethnicity 7 88.79 .00 7 8566 .00 7 8277 .00

Note: FNE = Fear of Negative Evaluation; SAD-G = Generalized Social Anxiety and Distress;
SAD-N = Social Anxiety and Distress in New/Unfamiliar Situations. The overall model tests of
the logistic regression analyses are as follows: FNE = (i [df = 34] = 252.99, p<.001); SAD-N = (3*
[df = 34] = 261.76, p<.001); SAD-G = (* [df = 34] = 260.93, p<.001). Statistically significant
parameters (p =.05) are highlighted in bold.
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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, lalongo, 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 (o = .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 ANOV As 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
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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 y *(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 (y*[10] = 89.49, p
<.001), maximum drinks per occasion (y*[10] = 133.15, p <.001), and heavy
episodic drinking (3 *[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 (y *[10] = 37.73, p < .001), drinking at parties (x*[10] =
85.83, p <.001), and drinking with the opposite sex (x*[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
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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.
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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
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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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Table 2.1

Sample characteristics of 8" graders reporting past month drinking (N=406).

Variable

Age, in years

Race
African-American
American Indian
Asian-American
Hawaiian/Pacific Islander
Hispanic
White
Other/ Multi-Racial

Alcohol Use in Past Month
Frequency

1-2 drinking episodes

3-9 drinking episodes

10-19 drinking episodes

20 or more drinking episodes
Quantity

Times drank 5 or more

drinks/episode

Average drinks/episode

Maximum drinks/episode
Drinking Contexts

Times drank alone

Times drank with opposite sex

Times drank at a party

Social Anxiety (range = 18-90)
Depression (range = 2-10)

AEQ (range = 0-11)

Girls
(n=1228)
M (SD) or %

13.6(0.7)

3.5%
5.7%
7.0%
5.3%
19.3%
46.5%
12.7%

47.3%
25.8%
12.4%
14.5%

2.3(3.6)
2.8(3.2)
3.9(3.8)
1.3(2.5)
2.2(3.2)
2.3(3.3)
38.9(14.3)
4.5(2.3)

5.7(2.8)

Boys
(n=178)
M (SD) or %

13.7(0.7)

7.3%
3.9%
5.6%
6.7%
15.2%
48.9%
12.4%

48.5%
24.6%
11.2%
15.7%

2.3(3.8)
3.0(3.5)
3.8(4.1)
1.4(2.6)
2.4(3.5)
2.1(3.3)
38.0(16.0)
3.9(2.4)*

5.8(2.6)

75

*p=.05
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Table 2.2
Prediction of drinking intensity in the past 30 days.

Average drinks/ episode Most drinks per episode Heavy episodic drinking
Variable B SE J2i B SE D B SE D
Sex -12 15 45 .02 18 92 =10 17 .58
Alcohol Exp. (AEQ) 1.08 .16 .00 1.28 18 .00 .89 .18 .00
Soc Anx (SA) -33 18 07 -70 21 .00 -.57 .20 .00
Depression (DEP) 49 19 01 .83 22 .00 .74 .21 .00
AEQ * SA -.64 18 .00 -.59 21 .00 -84 21 .00
AEQ * DEP 21 A7 22 .07 .20 .72 42 .20 .03
SA * DEP 14 13 .28 .30 A5 .05 22 15 13
Sex * AEQ 1 .16 47 .04 07 .63 12 18 49
Sex * SA 23 S 18 .00 18 .98 22 .20 28
Sex * DEP -28 .18 11 -27 20 .19 -51 20 .01

Note: Significant parameters are highlighted in bold (p<.05). CoefTicients listed are for standardized scales.
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Table 2.3
Prediction of drinking contexts in the past 30 days.

Alone Ata party With the opposite sex
Variable B SE r B SE D B SE il
Sex -.09 A2 44 12 15 45 -.06 15 .69
Alcohol Exp. (AEQ) 55 a3 .00 1.07 16 .00 113 16 .00
Soc Anx (SA) 12 .14 .39 -38 18 .03 -.30 18 .09
Depression (DEP) 32 & .03 33 19 .08 .28 19 A3
AEQ * SA -.56 A5 00 -.68 .18 00 -.66 .18 00
AEQ * DEP .28 14 04 11 17 52 22 LT A9
SA * DEP 22 .10 03 .19 13 13 44 A3 .00
Sex * AEQ -.03 13 78 12 .16 .45 .08 15 .62
Sex * SA -.16 .14 .26 -.26 17 .14 -.26 17 13
Sex * DEP 25 .14 .09 .01 .18 .96 -.03 .18 .84

Noie: Significant parameters are highlighted in bold (p<.05). Coefficients listed are for standardized scales.
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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
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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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T of 126 adol ts {13-18 years old) with ‘bid sut use disorders (SUDs)
and Axis [ psychiatric disorders (mood, anxiety, conduct, and ion-deficithyp ivily di )
were compared to 81 SUD adolescents with no additional Axis I disorder. Particip pleted
structured interviews and symp while participating in an adol i and

Results indi

at 6 months following

2l
d that comorbid youth received more (reatment during

the outcome period; despite this, more comerbid SUD-Axis [ disordered adelescents used substances
following treatment than SUD-only youth, even after controlling for socineconomic status and ethnicity.
Among comorbid youth, internalizing disordered adolescents were less likely to use substances during

the Tollow-up period, and
discharge from treatment.

Treatment outcome studies of adolescents with substance use
disorders (SUDs) indicate alcohol and other drug relapse rates
ranging from 35% to 75% during the year after treatment (S. A,
Brown, Mott, & Mycrs, 1990; 5. A. Brown, Vik, & Creamer,
1989: Cornelius, Maisto, et al., 2001; Kaminer, Burleson, & Gold-
berger, 2002; Newcomb & Bentler, 1989; Ralph & McMenamy,
1996}. Youth who begin using early after treatment are al risk for
returning to pretreatment Jevels of b dous usc, For ple,
30% of adolescents interviewed | year after treatment in the
Treatment Qutcome Prospective Study still reported -daily use of
marijuana and heavy use of aleohol (Hubbard, Cavanaugh, Crad-
dock, & Rachal, 1985). Similarly, the Drug Abuse Treatment
Outcome Studies for Adolescents (DATOS-A) found that almost
ong half of youths reported weekly marijuana use, and one quarter
reported heavy aleohol use, | year after treatment (Grella, Hser,
Joshi, & Rounds-Bryant, 2001). The Drug Abuse Reporting Pro-
gram for youth found fuvorable results for opioid use bul no
change in the use of marijuana and alcohol 4 to 6 years after
substance abuse treatment (Sells & Simpson, 1979). Similarly,
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i youth

w ¢ use most rapidly after

Brown and colleagues (5. A. Brown, D’Amico, McCarthy, &
Tapert, 2001} found reduced p for illicit ¢s but
not for alcohol or nicotine in youth 4 years after alcohol and drug
treatment.

Heterogeneity within subst: busing samples including co-
morbid psychopathology may account for a portion of the vari-
ability in relapse rates (5. A. Brown et al., 1990). Alcohol- and
drug-abusing youth entering trealment commonly present with
pronounced psychiatric symptomiatology (e.g., 5. A. Brown, Gleg-
horn, Schuckit, Myers, & Mott, 1996; Crowley, Mikulich, Mac-

. Donald, Young, & Zerbe, 1998; Greenbaum, Foster-Tohnson, &

Petrila, 1996; Kaminer et al., 2002}, which, among substance-
abusing adults, has been associated with poorer treatment out-
comes {¢.g., Hesselbrock, Meyer, & Hesselbrock, 1992).

The detrimental effect of comorbid psychapathology on sub-
slance use trealment o is well doc 1 among adults
(c.g., Greenfield et al., 1998; Thomas, Melchert, & Banken, 1999;
Tomasson & Vaglum, 1998). Prevalent disorders in treatment
samples of substance abusers include Axis | mood and anxiety
disorders as well as Axis Il antisocial personality disorder (e.g.,
Brady, 2001; Hessclbrock et al., 1992; Regier et al,, 1950). All of
these disorders arc linked to a poorer prognosis for adult substance
use outcome following treatment, For example, a diagnosis of
current major depressive disorder at the time of hospitalization is
found to be associated with shorler lime to first drink among both
male and female alcoholics (Greenficld et al., 1998), In another
treatment outcome study, agoraphobia, panic disorder, and gener-
alized anxiety disorder all independently predicted more frequent
readmission into detoxification facilities compared with alcoholic
patients without comorbid psychopathology (Tomasson & Va-
glum, 1998). Substance-abusing women with postiraumatic stress




disorder relapse sooner after treatment than women without co-
morbid posttraumatic stress disorder (P, J. Brown, Stout, &
Meuller, 1996). Likewisc, antisocial personality disorder is also
associated with poorer substance usc outcomces, and in onc in-
stance was associated with a twofold prevalence of relapse within
the 1si year after treatment, compared (o substance-abusing adults
without a personality disorder (Thomas ct al., 1999).

Numgerous studies have highlighted the elevated co-occurrence
of psychiatric disorders and substance abuse in adolescent treat-
ment samples (see Bukstein, 2001, for a review). Mood disorders;
anxiety disorders; attention-deficivhyperactivity disorder (ADHD);
and conduct disorder (CD), which is the developmental precursor
to adult antisocial personality disorder (American Psychiatric As-
sociation, 1994), all have very high rates of comorbidity with
SUDs among adolescents in treatment (e.g., Abrantes, Brown, &
Tomlinson, 2004; Clark & Neighbors, 1996; Rounds-Bryant, Kris-
tiansen, Fairbank, & Hubbard, 1998; Stowell & Estroff, 1992;
Wilens, Spencer, & Biederman, 2000; Zcitlin, 1999). However, to
date, few studies have examined the relationship between specific
types of comorbid psychopathology and treatment outcomes of
adolescent substance abusers (S. A. Brown & D’Amico, 2001).
The DATOS-A sludy recently found that adolescents with mental
health disorders in addition to their alcohol or drug use disorder are
more likely to use marijuana and hallucinogens during the 12
months after substance use treatment compared to substance-
abusing youth without these disorders {Grella ct al., 2001). Simi-
larly, in a combined inpatient/wilderness treatment program for
youth concurrent psychopathology was associated with higher
rates of postireatment substance use relapse (Kennedy & Minami,
1993).

CD, one of the most prevalent co-occurring disorders among
substance-abusing youth, predicts poor substance use treatment
outcomes for adolescents. S. A. Brown et al, (1996) found that a
current diagnosis of CD assessed at admission into treatment based
on behaviors occurring independent of alcohol and drug use was
related 1o greater use by adolescents of hoth alcohol and drugs at
12 and 24 months after substance abuse treatment. Furthermore,
early CD behaviors (predating substance involvement) predict
clevated levels of aleohol involvement for youth in the 2 years
after alcohol and drug treatment (5. A, Brown et al., 1996; Myers,
Brown, & Mout, 1995). Crowley et al. (1998) also found poor
substance usc outcomes following treatment for SUD boys with
concomitant CD; unfortunately, this study did not have a control
group with which to compare outcome rates.

There is limited information available concerning the relation-
ship between pretreatment diagnoses of ADHD, mood disorders,
or anxiety disorders and substance abuse treatment outcomes for
youth. The DATOS study (Grella et al., 2001) did not find any
relationship between postircatment substance use outcome and a
diagnosis of ADHD at admission into treatment. However, Whit-
more, Mikulich, Ehlers, and Crowley (2000) found that number of
ADHD symptoms assessed at admission into psychiatric and sub-
stance abuse treatment predicted frequency of substance use in the
year after treatment. Although depression at admission into treat-
ment did not predict substance use treatment outcome in male or
female adolescents in two studies (Crowlcy ¢t al., 1998; Whitmore
el al., 2000), a number of other studies indicate that depressive and
anxious symptomatology is linked to poorer substance use out-
comes for adolescents (S. A. Brown, Myers, Mott, & Vik, 1994;
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Dobkin, Chabot, Maliantovich, & Craig, 1998). These inconsis-
tencics may be related to differences in diagnostic procedures,
oulcome measures, or pharmacological interventions across treat-
ment studies. For example, Cornelius, Bukstein, et al. (2001) found
that youth with comorbid depression and alcohol use disorder who
were treated with fluoxetine experienced significant decreases in
both depressive symptomatolagy and in [requency and guantity of
drinking following treatment,

Mental health disorders may compromise adolescent postireat-
ment functioning in several ways, Direct and indircct cffects of
psychiatric comorbidity on substance use are hypothesized for
youth (5. A. Brown & D’Amico, 2001; Myers et al., 1993).
Psychiatric comorbidity arising during childhood and adolescence
may directly compromise substance use treatment outcomes
through self-medication of certain psychialric symptoms (e.g.,
Clark & Ncighbors, 1996; Kushner, Abrams, & Borchardt, 2000).
Alternatively, youth with SUDs who also have certain comorbid
disorders may have increased exposure and access to alcohol and
other drugs through greater involvement with delinquent,
substance-using peers (e.g., Barnes, Farrell, & Banerjee, 1994,
Chassin, Pillow, Curran, Molina, & Barrera, 1993). Poorer coping
skills and lower self-efficacy for stress or temptation situations,
which are common among youth with mental health disorders, ulso
place adolescents at risk for substance use relapse following treat-
ment (Myers et al., 1993; Richter, Brown, & Mott, 1991).

In the present study, we examined substance use outcomes
during the 6 months following treatment for two groups of
substance-abusing adolescents. One group of youth had at least
one current Axis I psychiatric diagnosis and an alcohol and/or drug
use disorder. The second group had an alcohol and/or drug use
disorder without a current Axis I disorder, Youth with a current
Axis 1 disorder were predicted to have poorer substance use
oulcomes than substance-abusing youth without such disorders
even when pretreatment differences were considered. Within the
comorbidity group, youth were diagnosed with one or more of the
following four Axis [ psychiatric disorders: (a) mood disorders, (b)
anxicty disorders, (¢) conduct and/or oppositional defiant disorder
(CD-0DD), and (d) ADHD.

Method
Sample
The sample consisted of youth {ages 13-17) admitted to ene of five
i i dol programs in the San Diego, California, area.

Youth were primarily Caucasian (79%) and Hispanic (14%). These treat-
ment programs were abstinence focused, offered individual and group
cognitive—behavioral therapy, and used a 12-step model of treatment.
Length of time in treatment varied from 5 days to 3 weeks. Conseculive
admissions with a parent/guardian were chart screened and interview
screened for inclusion into one of two groups, One group of adolescents
(N = 81) was included in the study if they met Diagnostic and Statistical
Manual of Mental Disorders (3rd ed., rev.; DSM-I[I-R; American Psychi-
atric Association, 1987) criteria for alcohol andfor substance dependence,
without evidence of a major psychiatric disorder (e.g., mood disorder,
anxiety disorder) predating the onset of regular (weekly) alcohol or drug
use and no current Axis T mental health disorder (SUD-only group). The
second group of adol (N = 126)  for the study met criteria
for both a DSM-J11-R Axis 1 disorder and an alcohol andfor substunce use
disorder (comorbidity group).

Youth living more than 50 miles away, who were unable 1o read English,
who exhibited psychotic symptoms that prohibited their participation, or




who did not have a resource person to cormroborate personal and family
history information, were excluded from the study. Approximately 20% to
30% of youth admitted to the treatment centers were found to be appro-
priate for the study. See Table 1 for demographic characteristics of the
participants, including age, gender, ethnicity, and sociceconomic status ag
measured by the Hollingshead Index (Hollingshead, 1965).

As shown in Table 2, both groups of youth reported extensive substance
involvement prior to treatment. Youth reported recent use of multiple
substances and withdrawal and dz-.pcndcnee symptoms for both aleoho! and
other substances (marijuana, amph cocaine, inhal barbitu-
rates, hallucinogens, and opiates). The most common substances with
which youth had experience were alcohol (100%), marijuana (98%), and
stimulants (amphetamines and/or cocaine; 82%).

Procedure

Adolescents were sereened for participation in the project while they
were in inpatient treatment facilities for substance use and mental health
disorders. Parents/guardians and youth Independlnﬂy pmvulcd the Univer-
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interview (vouth received up ta $160, and parents/guardians received up ta
$40, for participation in all interview meagures).

Interviewers were trained bachelor’s- and master’s-level research asso-
ciates, graduate students, and postdoctoral peychologi All intervi
were trained to administer the interview in a standardized sequence, which
included recognition and clanification of discrepant data obtained during
the interview. Interviewers were observed administering practice inter-
views until ist was hed between the trainee and
experienced interviewer. The inlerviews were reviewed 1o ensure accuracy
and to prevent interviewer dnift in weekly research meetings with the
principal investigator of the study. Data were stored in [ocked [ile cabinets,
and all identifying information (e.g., name, phone number) was stored
separately from the interviews.

Of the 21 adolescents in the SUD-only group interviewed at intake inlo
the study, 70 completed the 6-month follow-up interviews and all self-
report measures (i.e., 85% follow-up mate). Of the 126 adolescents in the
comorbidity group at intake, 88 completed the Tollow-up interview and
assessment Torms (ie., 70% follow-up rate). Arttrition analyses were run
slepnmtcly by group to rule out sy ic bias. No diffe were found

the followed youth and those who did not complete the positreat-

sity of California, San Diego, with app 1 infe d consent. S
confidential interviews were then conducted with each adnicaccnt and
parent/guardian pair while youth were still in treatment. The initial ado-
lescent interview was conducted in a private setting at the treatment
facility, and the parent/guardian interview was conducted over the phone,
‘The structured research interviews with the adolescent and the parent/
guardian were conducted by differcnt trained interviewers, to minimize the
occurrence of information being inadvertently revealed to the other party
and to provide independen! corroboration of data. The structure and ad-
ministration of the interview were dmgncd 1o maximize accurate reporting
by the partici For on use and probl
and psychmtm. sym[j.mnnmlagy were administered after dcrnugmphw and
background information was gathered, to allow the p and inter-
viewer an opportunity to establish rapport, and the same interviewers were
used within and across time points whenever possible. The (ollow-up
assessment was conducted at 6 months following discharge from treatment
to assess posttreatment alcohol and drug use outcomes. Follow-up adoles-
cent interviews were completed in person at a research testing site or in the
participant’s home, and parent/guardian interviews were conducted over
the phone. [n addition, a random sample of 5% to [5% of participants
completed urine toxicology screens to corroborate self-reports at ouleome
time points, Participants weee not paid for their initial interview; however,
youth and parents/guardians were paid for participaling in the 6-month

Table 1
Background Characteristics of Sub Abusing Adolescents
Substance use disorder
Substance use disorder  + Axds I psychiatric
Charactenstic anly group disorder group
N 81 126
Age (M, D) 159 years, 1.26 15.5 years, 1.23
Gender 47% lemale 545 female
Ethnicity*
Caucasian 83.8% T21%
Hispanic 7.5% 18.0%
Other" 38% 9.8%
Hollingshead score™*
(M, D) 304, 12.0 36.8, 142

ment assessments in age, gender, socioeconomic status, ethnicily, or pre-
treatment substance involvement characteristics (e.g., type, Trequency,
duration),

Measures

Background. Sociodemographic and other background information
was gathered using the Structured Clinical Interview [or Adolescents (SCI;
S. A. Brown et al., 1989), Background questions included gender; ethnic-
ity; soctoeconomic stalus; age; grade; residence; and family characteristics,
including family history of aleohol and drug use disorders. Comparable
interviews were conducted with parents to confirm historical and diagnos-
tic information.

use history, including age of onset
of alcuhp] use nm:l seven lypes of drugs {marijuana, amphetamines, co-
caine, i halluci and opiates); quantity and
frequency of aleohol use, ag well as type and frequency of drug use in both
lifetime: and past 3 mnnlhs, a]cnhol and drug withdrawal; and DSM-I/I-R
and DEM-IV (American Psychi A iation, 1994) d symp-
toms (lifetime and past 3 months) were initially assessed using the lifetime
version of the Customary Drinking and Drug Use Record (8. A, Brown ¢t
al., 1998). This instrument incorporutes a p lized calendar, Addicti
Severity lodex questions (MeLellan, Lulmmk)', {O'Brien, & Wnody, 1980),
and a’ composite ondinal categorization of current alcohol and drug use
putterns (e.g., abstainer, infrequent drinkcrf/user, problem drinker, efc.;
Cisin & Cahalan, 1968). This has well-d 1 reliability and
validity for youth (5. A. Brown et al., 1998). The most [requent drugs used
by youth in the current study were marijuana and stimulants (amphel-
amines and/or cocainc); for this reason, lifetime and past 3-month use of’
these drugs arc reported separately.

Posttreatment Substance Use Outcome Measures

To determine substance use outcomes, youth and their parents were
interviewed again 6 months afler treatment using the follow-up Structured
Clinical Interview for Adolescents (S. A. Brown et al.,, 1994) and the
past-3-month version of the Customary Drinking and Drug Use Record
(5. A. Brown et al,, 1998). The same substance use characteristics were
d as at intake. In addition, the averall percentages of youth who

Note. Ethnicity and Hollingshead score differed significantly between
groupe.

* Ethnic groups included in the “Other” category were African Americans,
Mative Americans, and Asian Amm!c.nn!l’aclﬁc Islanders.

=p < .05 **p-< .00l

used during the 6 months following treatment were determined for cach .
group, The number of days to initial use episode was caleulated, as was the
percentage of youth in each group who had “major” and “minot”™ use
episodes, using previously specified criteria for youth. A relapse was
characterized as major if the youth had multiple alcohol andfor drug use



Table 2
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Group Comparisons of Adolescent Alcoho! Use and Drug Use Characteristics Pre- and Posttreutment: Separate Multivariate

Analyses of Variance for Alcohol and Drug Use Characteristics

Pretreatment Posttreatment
SUD-only Comorbidity SUD-only Comorbidily
grovp roup group group
(N = 81) (N = 126) (N =70 (N = 88)
Characteristic M SE M SE K1, 206) M SE M SE 1, 158}
‘Aleohol use (past 3 months)
1. Times/month drank 9.4 L6 154 i3 B3w= 34 0.9 32 0.8 0.0, ns
2. Drinks/month 67.5 17.7 138.0 14.6 9.5%* 18.9 6.2 17.7 53 0.0, ns
3. DSM-IV dependence symptoms 32 02 34 0.2 0.2, ns 08 0.2 15 02 1
4. Withdrawal symptoms 1.8 0.3 27 02 57 03 0.2 08 02 52+
Drug vse (past 3 months)

1. Times/month used marijuana 156 1.4 16.1 11 0.1, ny 28 1.0 4.8 09 2.1, ns
2. Times/month used stimulants 167 1.4 87 1.1 20,200 34 08 1.1 07 5.1%
3. DSM-IV dependence symptoms 52 02 4.7 a1 8.1%* 1.8 a3 23 02 21, ns
4. Withdrawal symptoms 103 0.7 88 0.6 2.5, 0y 3.0 0.7 25 0.6 0.4, ny
5. Total times used any substances/month 432 3.0 4.5 2.5 0.1, ns 1.8 23 0.2 20 0.3, ny
Note. SUD = substance use disorder; DSM-{V = Diag ic and 5. I M [ of Mental Disorders (4th cd.).
*p< 05 ¥ pa 01 *Hp< 001 i

cpisodes in the & months following treatment or reverted to the pretreat-
ment pattern of abuse. Brief use episodes (lapses) that did not meet these
crteria were considered minor (S, A, Brown et al,, 1994, 5. A. Brown ¢t
al., 1989).

Additional Treatment in the 6 Months Following
Discharge From Initial Treatment

Patticipants reported whether they had been in additional treatment in
the 6 months following discharge from the initial -inpatient psychiatric

criteria for CD-0DD. Youth were then classified jn two ways on the basis
of these disorders. First, they were grouped according to number of
dingnoses [or which they met criteria. Second, they were classified into
three proups: (a) intemnalizing disorder only (diagnosis of mood and/or
anxiety without CD-ODD or ADHD), (b} extemalizing disorder only
(diagnosis of CD-0DD and-"or M)ILD w:r.houl mood or anxiety), or (¢)

both int lizing and

Sratistical Analyses

d two scts of analyses to ascertain the impact of a mental

treatment program. Three types of were I: (a) | We d
tion in an aleahal/drug tr t program {out; t, inpatient, or bath),
(b) receipt of therapy (not in a hospital) for ional or psychiatric

problems (and whether these problems were thought to be related to
alcohol and/or drug use), and (c) / lization for jonal or psychi-
atric problems {and whether these problems were thought to be related to
alcohol and/or drug use). Particip in the ¢ bidity group also re-

ported whether they had received pharmacological treatment for emotional

or paychiatrie prohlems.

Axis I Disorders

We cstablished DSM-II-R Axis I psychiatric diagnoses for the comor-
bidity group wsing the Diagnostic Interview Schedule for Children—
Computerized Version (DISC-III-R; Plancentini et al., 1993). The DISC-
IMI-R was scparately administered to cach adolescent and parent pair by
different trained interviewers and subsequently composiled using a slan-
dard protocal. Symptoms reported by either the adolescent or the parent/
guardian were counted toward the diagnosis, This assessment procedure
maximizes reliability of diagnoses (Breton, Bergeron, Valla, Berthiaume,
& St-Georges, 1998). Although 100% of the comorbidity group bad at least
one disorder in addition Lo aleohol or drug dependence, 80% of these yomh

health disorder on substance use outcomes of adolescents with SUDs
following trealment, [o the [irst set of analyses we compared comorbid
adolescents to SUD-only adolescents on pre- and posttreatment substance
use ¢k istics. We i 1 the second set of analyses using the
comwhjdlty group only, to assess potential differences in pre- and post-

nae ch: istics in relation o speeific mental health
disorders. The diagnostic group comparisons were: (a) number of psychi-
atric diagnoses (one through four) and (b) type of dingnosis (internalizing,
externalizing, or both). We examined substance use outcomes using both

cross-sectionul and repeated analyses.
Cross-Sectional Analyses
We used ional Ty of =uk usc char istice to
d d group dif at two di time points: (a) immediately
belore and (b} & hs after Sul use vari-

ables (e.g., alcohol vse I'mquency and aleohel dependence symptoms) tend
to be highly correlated. To account for the eovariance among outcome
variables, we conducted two independent multivariate analyses of variance
(MANOWVASs} on the suites of both alcohol and drug variables at both

and t time points to compare substance use
h istics of diagnostic groups for continuous variables. We con-

had two or more diagnoses. Sixty-five percent of the sample was di

with current CD-0ODD, 70% were diagnosed with a current mood disorder,
57% were diagnosed with a current anxicty disorder, and 29% were
diagnosed with current ADHD. All of the youth with ADHD also met

ducted chi-square analyses to compare the demographic, pretreatment, and
postireatment substance use charaetenisties of diagnostie groups for cate-
gorical variables. Within the comorbidity group, we used multivariate



regression analyses to assess the linear relationship of the suite of alcohol
and drug variables with number of Axis T psychiatric diagnoses.

Longitudinal Analyses

We examined reductions in youths' aleohol and drug use from pretreat-
ment (pre) to postireatment (post) on continupus variables by creating a
change score of the proportion of decrease for each continuous subwtance
use variable. We created the change scores using the following equation:
(prc - poal} / prc Scores ranged from -1 to 1, with negative scores

d use or symp and positive scores indicating de-
creased use or symploms. We crealed change scores on a case-by-case
bagis treating the individual participants as their own controls, thus elim-
inating the confound of the nonind. ! of pr scores to
posttreatment scores, We then wnducl\,d MANOVAz with the change
scores to evaluate whether groups differed in their reduction of substance
use characteristics. Within the comorbidity group, we ran mullivanate
regression analyses with the change scores of the alcohol and drug use
variables to assess the linear relationship of the proportion reduction in
substance use characteristies with number of Axis I psychiatric diagnoses.
Time 1o relapse was modeled using Cox regression survival analysis.
Comorbid and SUD-only groups were compared vsing the Mantel—
Haenzsel chi-square test.

Although numerous statistical tests were conducted on the sample, a
significance level of .05 was used. The rationale behind not adjusting for
multiple comparisons was twofold. First, the sample size is relatively
modest, making it difficull to achieve very high significance levels. Sec-
ond, because the goal of the current study was 1o examine group differ
ences in overall substance use of youth before and afler treatment, and the
variables are correlated with one another, individual variable comparisons
(e.g., alcohol use days per month, drug dependence symptoms) were
presented to provide a more qualitative picture of youth substance use
characteristics. Therefore, it is less eritical to use a highly stringent crite-
rion for determining significance of the individual tests, becavse the tests
should be interpreted as different ways ol examining a single construct.

As iz typical in studies of this type, use data were skewed. However,
skewness was not severe, and variables were s d in the same di
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cents in the two groups initiated regular use of alcohol, marijuana,
or other substances.

Additional Treatment

The comorbidity group was more likely to reccive aleohol
and/or drug treatment in the 6-month follow-up period compared
to the SUD-only group (49.5% vs. 29.4%), ¥*(1, N = 158) =
1243, p < .01, The comorbidity group was also more likely to
have seen a therapist (not in hospital; 70.0% vs. 35.8%), (1, N =
158) = 36.02, p <0 .001, and to have been hospitalized (27.7% vs.
6.2%), ¥(1, N = 158) = 13.90, p < 001, for emotional or
paychological problems. COnly 7.4% of youth in the SUD-only
group reported receiving therapy for emotional or psychiatric
problems that were not related to their substance abusce, and 2.5%
of SUD-only youth reported being hospitalized for emotional or
psychiatric problems that were not related to their substance abuse.

Posttrearment Substance Use

Both the comorbidity group and the SUD-only group showed
significant reductions across the two assessment time points. The
comorbidity group decreased substance use episodes per month by
79%, and the SUD-only group decreased use by 73%. There were
no differences between groups in the point prevalence of alcohol
or marijuana use during the follow-up period; however, more
individuals in the SUD-only group vsed stimulants at leasl once
following treatment (27.5% vs. 15.3%), (1, N =158) = 3.74,
p < 05. The MANOVAs (run scparatcly for alcohol and drug
variables) comparing posttreatment substance use characteristics
are presented in Table 2. Comorbid youth reported more alcohol
dependence and withdrawal symptoms compared to the SUD-only
group in the & months following treatment, and SUD-only youth

(right). The skewness was most attributable to a prep of zeros in
the data, and po transformations would adjust for the distributional prop-
erties {(e.g., log + 1] or square root). Mann-Whitney U tests were
conducted on skewed variables, and yielded similar resulls,

Results
Pretreatmemt Characteristics

The comorbidity and SUD-only groups were comparable in age
and gender: however, the comorbidity group reported lower so-
ic status, as d by Hollingshead’s sucioeconomic
status index (36.81 vs. 30.306), #(1,198) = 3.34, p < .01. This group
was also found to have more Hispanic individvals (18.0% vs.
7.5%) and fewer Caucasians (72.1% vs, 88.8%), x*(2, ¥ = 207) =
797, p < 05. All alcohol use variables were highly correlated
{rs = 42-88), and drug use variables were correlated as well
(rs = .15-.63). MANOVAs (run separately for alcohol and drug
variables) that compared pretreatment alcohol and drug use char-
acteristics are presented in Table 2. Comorbid adolescents used
alcohol more days per month, consumed more alcoholic drinks per
month, and reported more alcohol withdrawal symptoms in the 3
months before treatment compared to the SUD-only group. SUD-
only adolescents used stimulants more days per month and re-
ported more drug dependence symptoms in the 3 months prior to
treatment. There were no differences in the age at which adoles-

cloeco

used stimul more days per month compared o comorhid
youth.

The MANOVAS (run separately with the suites of aleohol and
drug variables) comparing the proportion reduction in subslance
use in the & months following treatment arc presented in Table 3.
SUD-only youth had proportionally larger reductions in alcohol
withdrawal symptoms, frequency of stimulant use, and drug de-
pendence symptoms compared to comorbidity youth,

Adolescents with a comorbid psychiatric disorder were more
likely to return to alcohol or drug use in the 6 months following
treatment compared to adolescents without a psychiatric disorder
(87% vs. 74%), x*(1, N = 158) = 5.88, p < .01, As shown in
Figure 1, comorbid adolescents also returned to substance use
more rapidly after discharge from treatment (M = 61.44 days of
initial abstinence vs. 82.78 days), Mantel-Haenzsel xz(l, N =
158) = 572, p < 05. Among the comorbidity group, 74% drank
or used in the first 3 months, compared to 64% in the SUD-only
group, Among youth who relapsed, there were no differences
between groups in the percentage of major versus minor relapsers,
Youth who returned to use following treatment were more likely to
be major relapsers (83%) than minor relapsers (17%). Major
relapsers in both groups relurned to substance use more rapidly
than minor relapsers (M = 38.08 days of initial abstinence vs.
67.80 days), 1(1,145) = 3.01, p < 1.

The above comparisons were repeated controlling for socioeco-
nomic status (Hollingshead score) and ethnicity to determine the



Table 3

Proportion of Reduction in Youths' Substance Use From Pre- fo
Posnr : Separate Ml fate Analyses of Variance for
Alcohol and Drug Use Characteristics :

SUD-enly  Comorbidity
Eroup ETOUp
(N =70 (N = 88)
Charaeteristic M B M SE  F(1, 158)
Alcohol use (past 3 months)

1. Times/month drank 47 L8 56 A7 0.81, ns
2. Drinks/month 51 08 60 07 058,
3. DSM-IV dependence

symptoms S50 07 A3 06 . 252,ns
4. Withdrawal symploms 59 08 35 07 5.53*

Drug use (past 3 months)

1. Times/month used

marijuana 61 08 52 07 074, ns
2. Times/month used

stimulants 69 a7 A7 06 H.69%
3, DSM-1V dependence

symptoms 67 05 50 05 5.68%
4. Withdrawal symptoms 62 07 60 06 0,06, ny
5. Total times used any )

substances/month 69 06 68 05 003, nms
Nate, SUD = substance usc disorder; DSM-IV = Diagnostic and Stu-

vistical Manual of Mental Disorders.
* Means and standard errors of the proportion of the reduction in alcahol

and drug use ch i from pi to posttreatment (higher
scores represent a higher reduction in use).
=p < 05

extent to which significant differences evidenced betwecen the
groups on sociocconomic status and ethnicity influence the group
differences found in sul use. Holling d score and eth-
nicity did not alter the obscrved group differences; all pretreatment
and posttreatment substance usc differences remained significant.

Substance Use Outcome and Psychiatric Comorbidity

To explore the extent to which characteristics of comorbidity
related to posttreatment aleohol and drug involvement, we con-
ducted two comparisons within the comorbidity group: {a) number
of psychiatric diagnoses and (b) type of diagnosis (internalizing,
cxternalizing, or both). Sample sizes in these group comparisons
were small, and power analyses indicated that both baseline and
6-month analyses were lacking in sullicient power, with a range of
.05 to 4 for nonsignificant tests, Consequently, results that yielded
probabilities =.15 are rcported not as significant results but as
descriptive information to illustrate possible patterns of substance
use characteristics in comorbid youth.

Number of Axis I Psychiatric Diagnoses

The number of Axis 1 diagnoses in addition to an-SUD ranged
from 1 to 4. Fifteen percent {n = 19) of youth had a single
diagnosis, 33% (n = 41) had two diagnoses, 33% (n = 42) had
three diagnoses, and 19% (1 = 24) had four diagnoses. Of the 88
youth who completed the 6-month fallow-up interview, 14 had a
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single diagnosis (16%), 25 had two diagnoses (28%), 30 had three
diagnoses (34%), and 19 had four diagnoses (229%), with follow-up
rates ranging from 61% o 79% across groups.

Regression analysis revealed that socioeconomic status was
negatively associated with number of Axis I diagnoses, /(1,118) =
272, p = .01. Specifically, socioeconomic status decreased by
3.52 units per additional Axis I psychiatric diagnosis, Multivariate
regression analyses indicated that number of psychiatric diagnoses
was positively related to four pretreatment substance use variables:
(a) DSM-IV alcohol dependence symptoms, (1} = 2.63,p < 01,
(b) frequency of stimulant use, (1,118} = 186, p = .07; (c)
DSM-IV drug dependence symptoms, #(1,118) = 2.76, p < 01,
and (d) drug withdrawal symptoms, #(1,118) = 3.21, p < 03.
Specifically, number of alcohol dependence symptoms increased
by 048 units, frequency of stimulant use increased by 2.10 units,
number of drug dependence symptoms increased by 0.40 units,
and number of drug withdrawal symptoms increased by 1.28 units,
per additional Axis [ psychiatric diagnosis.

Number of Axis I diagnoses was not associated with receiving
alcohol or drug treatment, therapy for emotional problems, or
hospitalization for emotional problems in the 6 months following
discharge from treatment. However, logistic regression analysis
indicated that number of diagnoses was significantly associated
with receiving pharmacological treatment (e.g., antidepressants,
mood stabilizers), ¥*(1, N = 88) = 4.58, p < 05. More specifi-
cally, the odds of receiving pharmacological treatment per addi-
tional diagnosis was 1.57, #(1) = 4.38, p < 05.

Number of diagnoses was significantly associated with likeli-
hood of relapsing in the 6 months following treatment, x*(1, N =
88) = 3.86, p < .05. The odds of relapsing per additional diagnosis
was 1.75, /(1) = 3.62, p = 06. Positive associations with number
of diagnoses were found for the following posttreatment substance
use variables: alcohol dependence symptoms, 1, 87) = 2.35,p <
05; alcohol withdrawal symptoms, /1, 87) = 171, p = 09; and

~ ' - = = = SUIkonly proup
g —— Comarbidity Growp

Percent Abstineat
2

L] 0 40 60 i 14 120 124 160 180
Initial Days Abstinent

Figure 1. Substanee use survival rates for youth: Comorbid group versus
substance use disorder (SUD)-only group. The figure depicts number of

+ £

days to first use of any ing




drug dependence symptoms, 11, 87) = 2.02, p < .05. Number of
diagnoses was not found to be associated with proportion reduc-
tion in either alcohol or drug variables.

We repeated the above comparisons controlling for saciocco-
nomic status and pharmacological treatment in the follow-up pe-
riod, Meither sociocconomic status nor pharmacological treatment
altered the observed group differences.

Type of Diagnosis

The majority of youth in the comorbid group had both internal-
izing (e.g., mood, anxiety) and externalizing (c.p., CD-0DD,
ADHD) disorders in addition to an SUD. Seventeen youth (13%)
had only externalizing disorders (E), 12 youth (10%) had only
internalizing disorders (I), and 97 (77%) had both (B). Of youth
who completed the 6~month follow-up interview, 13 were in the E
group (15%), 9 were in the | group (10%), and 66 were in the B
group (75%).

There were no demographic differences, and few bascline sub-
stance use differences, among the three groups: alcohol depen-
dence symptoms, F(2, 115) = 2.75, p = 07; days per month used
stimulants, F(2, 115) = 3.61, p < 05; days per month used all
substances, F(2, 115) = 239, p = .10; and drug withdrawal
symptoms, £(2, 114) = 2.26, p = .10. Tukey post hoc compari-
sons indicated that youth in the I group had fewer alcohol depen-
dence symptoms (Ms = 2.18 vs. 3.39, p = .07) and fewer days per
month they used all substances (Ms = 3045 vs. 47.38, p = .15)
compared to youth in the B group. Youth in the E group had fewer
stimulant use days per month (Ms = 2.35 vs. 10,19, p < .05), and
fewer drug dependence symptoms (Ms = 5.65 vs. 935, p = .09),
compared to youth in the B group.

Type of diagnosis was not associated with receiving alcohol or
drug treatment, therapy for emotional problems, hospitalization for
emotional problems, or pk in the 6 months
following discharge [rom

All groups reduced their substance use substantially across the
two assessment time points: The E group had a 66% reduction, the
I group had a 79% reduction, and the B group had an 81%
reduction. There were no differences among groups on their re-
duction in frequency of use or number of dependence and with-
drawal symptoms. Youth in the [ group were less likely to relapse
compared to the other two groups (1 = 67% relapsed, E = 88%
relapsed, B = 90% relapsed), ¥*(2, N = 88) = 5.12, p = 08.
Among youth who relapsed, there were no differences belween
groups in the percentage of major versus minor rclapsers. Youth
were more likely to be major relapsers (83%) than minor relapsers
(17%). However, among the major relapsers there was a differcnce
between groups in the length of lime belween discharge from
treatment and [irst substance use, F(2, 73) = 2,76, p = 07. A
Tukey post hoc comparison indicated that youth in the E group
returned to use more rapidly than youth in the B group (Ms =
11.00 days vs. 41.09 days, p = .06). Differences were found in the
proportion of the reduction in frequency of marjuana use, F(2,
78) = 2.15, p = .12, and stimulant use, F(2, 78) = 3.14, p < 03,
Tukey post hoc comparisons indicated that youth in the B group
had greater proportional reductions in both marijuana (.60 vs. .20;
p = .11) and stimulant use (.56 vs. .22, p = .12) compared to youth
in the E group.

slogical t
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Discussion

In the present study we compared the substance use outcomes of
aleohol- and drug-abusing adolescents with and without an Axis [
mental health disorder. In general, co-occurring mental health
disorders were associated with a higher rate and more rapid return
to substance involvement among youth following treatment for an
SUD. Within the comorbidity group, number of diagnoses was
associated with poorer substance use outcomes, indicating that
there may be an additive adverse effect of mental health disorders
among alcohol- and drug-dependent youth,

There were substantial decreases in substance involvement in
the 6 months after inpatient treatment for both diagnostic proups.
These findings parallel those of the DATOS-A study, which found
that adolescents in all types of treatment modalities, with and
without comorbidity, significantly decreased substance use after
treatment (Grella et al., 2001). However, there was a high rate of
return to substance use in both growps in the 6 months following
treatment (87% in the comorbidity group and 74% in the substance
use only group). These relapse rates are comparable o other
adolescent treatment outcome studies (e.g., 5. A. Brown, 1999;
5. A. Brown ct al., 1989; Hser ¢t al., 2001; Hubbard et al., 1985;
Latimer, Newcomb, Winters, & Stinchficld, 2000).

One contribution of the present study to the comorbidity liter-
ature is its detailed examination of substance outcomes. Although
there were no differences between proups in alcohol usc after
treatment, comorbid adolescents experienced more alcohol with-
drawal symptoms following treatment. In contrast, adolescents
with an SUD but without another Axis I disorder used stimulants
more frequently afler treatment yet exhibiled proportionally
greater decreases in DSM-1V drug dependence symptoms ¢om-
pared to comorbid youth. This pattern is intercsting to note, be-
cause comorbid youth experienced more substance-related psychi-
atric problems (¢.g., dependence and withdrawal symptoms}, even
though their postireatment use was similar to SUD-only youth for
alcohol and lower for other drugs. One possible implication is that
having a comorbid mental health disorder may lead youth to
experience or report more severe substance-related problems at
lower levels of use than abusing teens without a major mental
health problem. Alternatively, comorbid youth may use substances
more sporadically but intensely, resulting in greater withdrawal
and psychological symptoms. Of note is that comorbid youth were
involved in more treatment and were rehospitalized more often for
subslance abuse and emotional or psychological problems in the 6
months following discharge from the original treatment compared
to SUD-only youth. Thus, the poorer substance use outcomes
displayed by comorbid youth occurred despite higher receipt of
therapeutic intervention and spending more time in inpatient treat-
ment scltings, where it is very unlikely that youth were able to use,

Among youth with comorbid Axis I psychopathology, those
who met criteria for a larger number of disorders were more likely
to relapse than those with fewer disorders, and had more alcohol
and drug dependence symptoms both before and after treatment. It
is interesting that youth with more mental health disorders were
also more likely to be receiving psychotropic medication in the
é-month follow-up period, When the use of psychotropic medica-
tion was conlrolled for, number of disorders still heightened risk
for relapse, as well as for alcohol and drug dependence symptoms.
This indicates that, among youth in the curment study, taking



psychotropic medication did not appear to improve substance use
outcome. This finding is in contrast to the results of Cornelius,
Bukstein, et al. (2001), who found that treatment with fluoxetine
significantly decreased alcohol usc in youth with comorbid depres-
sion and alcohol use disorder.

The majority (77%) of adolescents in the comorbidity group had
both externalizing (CD, ODD, or ADHD) and internalizing {mood,
anxiety) disorders. This made it difficult to determine differences
in substance use outcomes by specific type of disorder. For this
reason, we made comparisons between youth who had only inter-
nalizing diagnoses, only externalizing diagnoses, or both. At the
G-month follow-up, youth with internalizing disorders were found
to be less likely lo relapse compared to adolescents with both
disorders. These data parallel findings in the adult literature that
indicate that mood disorders do nol always increase the risk for
relapse following substance uwse treatment (O'Sullivan, Rynne,
Miller, & O'Sullivan, 1988; Tsuang, Irwin, Smith, & Schuckit,
1991) and that depressive or anxiety symptoms, which are com-
mon during treatment, may not always be prognostic of poorer
short-term outcomes (e.g., S. A. Brown & Schuckit, 1988; Schuc-
kit, [rwin, & Brown, 1990).

Among major relapsers, youth with externalizing disorders re-
lapsed most rapidly afler treatment. This pattern of results is
consistent with other adolescent treatment outcome studics (c.g.,
Crowley et al., 1998; Myers, Brown, & Mott, 1995), suggesting
the prognostic significance of co-occurring CD for alcohol- and
drug-abusing youth, Poorer outcomes may reflect core intraper-
sonal characteristics of these disorders (¢.g., sensation seeKing and
behavioral disinhibition) or associated risk factors (e.g., lower
motivation for abstinence, social skills deficits, or cognitive pro-
cessing deficits). Similarly, interpersonal risk factors linked to CD,
such as peer modeling of substance involvement and increased
access and exposure to substances, are also associated with poorer
outcomes among youth (e.g., S. A. Brown ¢t al., 1996).

A limitation to the current study is that the large co-occurrence
of internalizing and externalizing disorders in youth in the comor-
bidity sample made it impossible to examine cach type of disorder
individually. Furthermore, the sample sizes of the internalizing and
externalizing only groups were small, which caused statistical
difficulties (e.g., a lack of adequate power); for this reason, results
(including the failure to find statistically significant differences)
from the comparisons should be interpreted cautiously. Future
studies need to be conducted with larger sample sizes of comorbid
youth with a variety of types of psychopathology so that potential
diagnostic group differences in substance abuse treatment outcome
can be examined.

The present study underscores the need to asscss mental health
symptoms among adolescent substance-abusing treatment sam-
ples, For youth, having a psychiatric disorder in addition (o an
SUD gencrally increases the risk of poorer substance use outcomes
after treatment. There is also some evidence that similar levels of
aleohol use in comorbid adolescents may be associated with more
impairment (e.g., withdrawal and dependency symptoms) or
greater perceived problems than are evident among youth who do
not have such psychiatric comorbidity.

These findings parallel those of the DATQOS-A project, which
included substance-abusing adolescents with and without comor-
bid psychopathology. In general, the youth with Axis I disorders in
the present sample had lower sociocconomic status compared to
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SUD-only youth, which is consistent with previous literature (e.g.,
Johnson, Cohen, Dohrenwend, Link, & Brook, 1999: Riisher,
Warner, Johnson, & Dohrenwend, 2001; Steiner & Dunne, 1997).
Furthermore, as the number of Axis I disorders increased, socio-
economic status decreased. Although controlling for sociceco-
nomic status did not change the observed group diflerences in
substance use oulcome, it is likely that sociocconomic difficulties
and related stressful life events arc experienced more often by the
comorbid youth in the present sample and that they influence
quality of life and functional levels. The relationship between
socioeconomic status and severily of psychopathology may reflect
the more complex matrix of risk [aclors common to alcohol- and
drug-abusing youth (e.g., family history of SUDs, unstable home
environment; Zucker, Chermack, & Curran, 2000). This difference
notwithstanding, substancc-abusing adolescents with comorbid
psychopathology have worse treatment outcomes,

Treating the psychiatric disorders in conjunction with the SUDs
of youth, and understanding the distinct risk of rclapse in this
population, may help to improve the quality of treatment for
adolescents. Future studies are needed to evaluate the processes by
which psychopathology impairs substance treatment outcome, the
circumstances under which comorbid adolescents are at distinet
risk for a return to substance involvement following treatment, and
factors associated with short- and long-term success for these
troubled youth.
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treatment and monthly for 6 months. Participants who relapsed (¥ = 105; 48% female) reported the
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Treatment outcome studies of adolescents with aleohol and drug
disorders indicate a high incidence of relapse during the vear
following treatment (e.g2, Brown & D'Amico, 2001, Catalano,
Hawkins, Wells, Miller, & Brewer, 1990). There is also evidence
that adolescents with a comorbid psychiatric disorder besides
substance abuse have even poorer postireatment outcomes (Grella,
Hser, Joshi, & Rounds-Bryant, 2001; Kennedy & Minami, 1993;
Tomlinson, Brown, & Abrantes, 2004 ), although results are mixed
{Brown, Myers, Mott, & Vik, 1994; Friedman & Glickman, 1987).
Little is known, however, about the potential relations between
psychiatric disorders, specific psychiatric symptoms, and sub-
stance use relapse in adolescence.

Among adults, posttreatment risk for moceurence of substance
invelvernent has been found to be influenced by a number of factors
(Brownell, Marlatt, Lichtenstein, & Wilson, 1986; Marlatt & Gordon,
1985), such as negative emotions (e.g., Brown, 1985; Hodgins, el-
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use.

Guebaly, & Anmnstrong, 1993; Litman, Eiser, Rawson, & Oppenheim,
1979) and stress-related coping skills (e.g., Brown, Vik, Patterson,
Grant, & Schuckit, 1995, Miller, Westerberg, Harris, & Tonigan,
1996). Concomitant psychopathology (e.g., anxiety, depression,
schizophrenia) has also been shown to influence substance abuse
reatment outcome in adults (Brown, 1985; Comnors, Maisto, &
Zywidk, 1996; Curran, Flyim, Kirchner, & Booth, 2000; Greenfield et
al., 1998, Miller et al., 1996; V. H. Thomas, Melchert, & Banken,
1999, Svanum & McAdoo, 198%9; Swofford, Kasckow, Scheller-
Gilkey, & Inderbitzin, 1996; H. Thomas, 1993; Tomasson & Vaglum,
1998). However, these findings are not conclusive, some treatment
studies have not found depression or anxiety to elevate risk of sub-
stance relapse (e.g., Hodgins, el-Guebaly, Amnstrong, & Dufour,
1999; Sellman & Joyce, 1996; Strowig, 2000).

Stuchies of adolescent substance use relapse indicate that precursors
to relapse differ for youth compared with adults, Social factors,
including social pressure to use and exposure to substance-using
peers, are the strongest predictors of adolescent relapse (Brown, Vik,
& Creamer, 1989; Latimer, Newcomb, Winters, & Stinchfield, 200)).
Several studies have found adolescents with comorbid psychopathol-
ogy to be at increased risk for relapse (Grella et al., 2001; Kennedy &
Minami, 1993; Tomlinson et al., 2004). However, others have found
that depression, anxiety, and borderine psychotic symptomatology
were associaled with lower postireatment substance invol vement
(Brown et al., 1994; Friedman & Glickman, 1987). These findings
suggest that psychiatric symptoms may play a different role in post-
treatment substance use for adolescents,

Substance Use, Psychiatric Symptoms, and
Self-Medication

One model whereby psychiatric symptoms may influence sub-
stance use following treatment is self-medication (Khantzian,



1985). According to the self-medication hypothesis (SMH), indi-
viduals are motivated to use alcohol and other drugs in an attempt
to alleviate distressing symptoms. This theory has implications for
individuals doally diagnosed with both substance nse and other
psvchiatric disorders, as they experience greater frequency and
intensity of distressing emotional symptoms and may become
condiioned to drink or use o cope with these states,

Additionally, the SMH predicts that drug selection is influenced
by specific symptoms experienced. For example, aleohol may be
nsed to treat symptoms of social anxiety or negative symptoms of
schizophrenia, whereas cocaine or other stimuolants may be se-
lected when experiencing depression (Khantzian, 1997), Within
this framework, increases in symptomatology would be expected
o increase risk for relapse with specific substances. Thus,
substance-dependent youth with comorbid psyeliatric disorders
would be at heightened risk for relapse Lo substance involvement,
particularly when experiencing distressing emotional states, Cer-
tain substances may also be selected to alleviate specific symp-
toms, and substance use would be expected to diminish symptoms
(at least temporarily) following uvse.

Little adolescent research has examined the SMH model, and
support for this model among adults is mixed. Studies have found
that substance abusers self-report being motivated Lo use drugs in
order to relieve depressive and psychotic symptoms (Castaneda,
1994; Weiss, Griffin, & Mirin, 1992). Anxiety symptoms have
been found to be more likely to occur before the onset of alcohol
abuse (Swendsen et al,, 1998). Chutaupe and de Wit (1995) also
found that anxious participants used diazepam more (han nonanx-
ious parteipants. Severe stress has been found to substantally
elevate risk for relapse (Brown et al., 1995). Abuse of specific
drugs has been found to vary across psychiatric groups (Blume,
Schmaling, & Marlatt, 2000). In contrast, a number of studies have
failed to find evidence for the validity of the SMH, suggesting that
type of substance used initially following treatment may be due to
factors other than mental health symptomatology (e.g., Greene, Ady-
anthaya, Morse, & Davis, 1993; Schinka, Curtiss, & Mulloy, 1994),

Few studies to date have directly assessed the validity of the
SMH in adolescents, As with adulls, youth have been found Lo use
alcohol in order to reduce tension and relieve negative affect (e.g.,
Cooper, Frone, Russell, & Mudar, 1995; Hussong, Hicks, Levy, &
Curran, 2001 In a community sample of adolescents, psycholog-
ical distress was found to predict later drug use (Damphousse &
Kaplan, 1998). However, the distress and substance vuse relation-
ship was fully mediated by deviant dispesition and association
with deviant peers (Damphousse & Kaplan, 1998).

The SMH asserts that psychiatric symptoms influence selection
of specific substances to reduce problematic mental health symp-
toms. By contrast, Blume et al. (2000) argued that both biological
and behavioral processes provoke a “rebound effect,” in which
substance use may produce or increase psychiatric symptoms. In
fact, protracted use of substances can lead to temporary elevations
in levels of depression and anxiety (e.g., Brown & Schuckit, 1988)
as well as substance-induced disorders (DSM-{V, American Psy-
chiatric Association, 1994).

Present Study

The curtent study examines both the SMIH and possible rebound
effects by lesting the relationship between psychiatric symploms
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prior to and following relapse and first substance use by adoles-
cents with both mental health and substance vse disorders follow-
ing treatment. To test for specific effects of individual symptoms,
we measured psychiatric symptomatology in two ways: through
peychiatric diagnoses obtaiped at treatment intake and self-report
of specific acute and protracted symptoms before and following a
relapse to alcohol or other drug vse,

According to the SMH, we first hypothesized that a portion of
youth with substance use disorders and comorbid Axis [ mental
health disorders would experience increased psychiatric symptoms
prior to relapse. Second, we hypothesized that symptoms prior to
relapse would be related 1 specific substances uvsed during the
initial relapse episode. Finally, consonant with the SMH hypoth-
esis, youth with exacerbations in psychiatric symptoms prior to
relapse were expected to experience reductions in symptoms fol-
lowing their initial posttreatment use episode. Allernatively, if
adolescent substance vse produces a rebound effect on mental
health problems, symptoms should increase following relapse ep-
isodes. 1f specific behavioral or blological qualities of drugs pro-
doce symptom change, then svmptom change should vary as a
function of both symptom type and drog used.

Method
Participants

The original sample consisted of 234 adolescents admitted to inpatient
treatment for both a psychiatric and alcohol or other substance use disorder.
The present analyses focused on that portion of the total sample (n = 103)
who used one or more substances in the first & months following
abstinence-oriented t tand who reported on their psychiatric symp-
toms before and after a posttreatment relapse. Youth who relapsed were not
different from the remainder of the clinical sample in gender, (1, N =
234) = 66, ns;, age, H232) = .80, ns: grade, £232) = .73, ns; ethnicily,
f(S, N = 234) = 4.38, ns; or socioeconomic status, Hollingshead score
(Hollingshead, 1965), #232) = 92, ns. Demographics, baseline substance
use, and mental health di for I are | d in Table 1.

Adolescents who had a history of head trauma with loss of conscious-
ness for 2 min or more were excluded from the study because of potential
memory problems. Also, youth who lived more than 50 miles from the
research facility were excluded. Each participant was required to have a
resource person (typically, a biological parent at intake or someone they
lived with, at follow-up) to provide corroborative information and consent
to random dmg screens. Youth with active psychotic symptomatology
prohibiting understanding of or paticipation in the protocol were also
excluded.

Procedure

Parents or guardians provided authonzation for medical chart screening
at admission to three inpatient psychi facilities in the community.
Research assistants sereened files of all youth, age 13-18 years, admitted
to the units. Participants were selected on the basis of evidence of both an
alcohol or substance use disorder and an Axis I mental health disorder.
Informed wntten consent for participation in the mesearch project was
obtained from the parent or legal guardian of eligible youth (90%), and
separate assent was obtained from youth (100%). The consent procedure
was approved by the University of California, San Diego, Institutional
Review Board and each youth facility. Resource persons were interviewed
independently by separate interviewers to corroborate adolescent function
ing and to facilitate self-disclosure both dunng treatment and at the
follew-up time points, The interviews wene reviewed Lo ensure accuracy




Table 1

Demographic Characteristics, Substance Use, and Mental
Health Disorders of Adolescent Relapsing Within 6 Months
Following Treatment

Characteristic %

Gender

Male 52

Female 48
Ethnicity

Caucasian 75

Hispanic 18

African American 4

Other 3
Age 15.98 (1.25)"
Hollingshead score (SES) 35.03 (13.200°
Grade 874 (1.22)*
Substance use diagnosis

Drug dependence 20

Alcohol dependence 8

Alcohol and drug dependence 72
Mental health diagnosis

Internalizing and disruptive 73

Disruptive only 15

Internalizing only 10
Drug of choice

Marijuana 44

Stimulants 28

Alcohol 18

Other drugs 10

Note. Data presented are for participants who reported a relapse (N =
103).

*Values for age, grade, and SES are sample means, with standard devia-
tions in f h SES = status.

and to prevent interviewer drft in weekly research meetings with the
principal investigator of the study. All participants were informed that a
portion of the youth would provide urine ples for toxicology on
a random basis (10% of sample). In no case did vouth fail to report use of
substances when toxicology screens were positive. In one case, a partici
pant reported marijuana use within the poor 2 weeks, but this was not
identified on the toxicology screen.

Measures

ts and were

Structured clinical interview.  Adol

administered a 90-min, confidential structured interview (Brown et al,
1989) eonducted by a trained interviewer within 4 days of admission to the
hospital at intake and at each follow-up time point. Demographic infor-
mation for the present study was taken from this interview.

Fsychopathelogy.  Adolescent DSM-III-R (Amercan Psychiatric As
sociation, 1987) Axis | disorders were assessed using the well-standardized
Diagnostic Interview Schedule for Children—Computerized Version
(DISC-II-K; Piancentini et al., 1993), supplemented by age of symptom
onset questions. The DISC was sepamtely administered to the adolescents
and their parents by different trained interviewers. Subsequently, the two
interviews were integrated using a standard scoring algorithm to composite
diag . This p d i validity of youth diagnoses (Breton,
Bergeron, Valla, Berthiaume, & St-Georges, 1998).

In addition to substance use and individual mental health diagnoses,
these alcohol- and substance-use disordered youth were classified into
three broad diagnostic categories: those meeting DSM-I1I-R criteria for an
Axis lintemalizing psyehiatric disorder (e.g.. g | anxiety di
major depression), those meeting criteria for an Axis [ disruptive disorder
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(ie., oppositional defiant disorder, conduct disorder, attention-deficit/
hyperactivity disorder), and those meeting criteria for both kinds of
disorders.

Relapse review.  Partticipants were assessed once per month for the first
& months after treatment. At time points where substance use was reported,
a structured interview was conducted to provide verbatim descriptions of
use and to assess interpersenal, intrapersonal, and centextual information
(Contextual Cue Assessment, Marlatt & Gordon, 1985) concerning the
relapse episode (Brown et al., 1989, 1994). Data for the present study use
information from the relapse review of the first substance use episode after
treatment.

In addition to situational features, the relapse review assessed a partic-
ipant’s retrospective report of the type, number, and sequence of sub-
stances used during relapse and whether the individual’s drug of choice
(identified at time of treatment) was involved. Further, 12 types of mental
health symptoms were assessed. The interview included presence/absence
of each symptom priorto relapse, severity of symptoms experienced during
the 2 weeks before and immediately before relapse, and the seventy of each
symptom immediately after use and during the 2 weeks after relapse.

Symptoms were grouped into three factor analytically confirmed content
domains: Depression, Anxiety, and Psychotic symptoms, Confirmatory
factor analyses of dichotomous symptom variables were conducted using
Mplus (Muthén & Muthén, 2001). The three-factor solution fit the data
well, 37(19, N = 103) = 131.39, p < .001; comparative fit index = 97,
Tucker-Lewis fit index = 97. Depressed mood, sleep difficulties, appetite/
somatic complaints, and memory/concentration problems constituted De-
pression symptoms. The Anxiety factor included symptoms of anxious
mood, irritability, fearfavoidance, and repetitive thoughts/behaviors, Hal
lucinations, flashbacks, psychotic cognitions, and paranoia were catego
rzed as Psychotic symptoms. Symptom counts were calculated for each
domain (range 0-4), as well as for total number of psychiatre symptoms
(range 0-12).

Symptom change across relapse was assessed through both self-report
and interviewer ratings. Changes in symptoms were rated separately for
both short term (immediately before, that day) and immediately after
relapse (that day, following morning) and longer term (2 weeks before and
2 weeks after relapse). AL the end of the relapse assessment, interviewers
provided global ratings of symptom change (range = 1 [major decrease],
50 [no change), 100 [major increase]), considerng all information from
the follow-up assessment. For self-report measures of symptom change,
classification varables were calculated for each symptom on the basis of
self-reported severity before and after relapse. For each symptom, partic.
ipants were classified as (1) never having the symptom (before or after
relapse), (2) having the symptom and reporting improvernent after relapse,
(3) having the symptom and reporting no change in severity after relapse,
and (4) reporting sy mptom onset or an increase in severity after relapse. In
addition, two count varables were calculated for total symptoms and each
symptom domain, one reflecting the number of symptoms (012 total, 04
for each domain) for which an increase in severity after relapse was
reported and one reflecting the number of symptoms for which an im
provement was reported. All variables were calculated separately for short
term (immediately before and after relapse) and longer term (2 weeks
before and after relapse). Self-reported counts of symptom increases/
decreases were highly correlated with interviewer ratings (averge r
A49). This categorical method does result in some loss of information
regarding symptom severity. However, this method allows for the inclusion
of those who did not repornt a symptom either before or after relapse and
allows for a more direct assessment of the SMH and rebound effect models.

Results
Relapse Characteristics

The majority of the comorbid youth reported using either alco-
hol (38%) or marijuana (42%) first during their initial posttreat-



ment substance use, Eleven percent reported stimulants as the first
drug used, and 9% reported using another drug (opiates, inhalant,
benzodiazepines). Thirty percent of youth reported using more
than one substance during their first posttreatment episode, 53%
used the substance they identified as their substance of choice
during their initial relapse, while 49% indicated that their sub-
stance of choice was the first drug used during relapse. When all
substances used during relapse are taken into account, 48% of
youth reported using alcohol, 49% reported using marijuana, 15%
reported vsing stimulants, and 10% reported vsing other drugs.

Table 2 lists the percentage of youth reporting the presence of
each type of psychiatric svmptom prior (o relapse, The most
frequently reported symptoms preceding relapse were all depres-
sion symptoms (depressed mood, sleep difficultes, appetilefso-
matic complaints, and memorv/concentration), as well as irritabil-
ity and anxious mood. Mean symplom counts indicated that youth
averaged slightly more than four symptoms prior (o relapse (M =
4.22, SD = 2.39). Depression symptoms (M = 2.17, 5D = 1.21)
and Anxiety (M = 1.60, SD = 1.07) were more common than
Fsychotic (M = .45, 5D = 89) symptoms.

Psychiatric Diagnoses, Prerelapse Psvchiatric Symploms,
and Substance Choice

We first tested the SMH by examining whether intake diagnos-
tic groups differed in their symptom reports prior to relapse and
whether they differed in their nse of drugs during relapse. Analyses
of variance indicated that symptom counts for Anxiety, Depres-
sion, Psychotic symptoms, and total symptoms were not signifi-
cantly different across diagnostic groups. Chi-square analyses also
indicated that the diagnostic groups were not different in their use
of alcohol, marijuana, stimulants, or other drugs in their initial
posttieatment substance use episode.
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We next assessed the relationship between prerelapse symptom
counts and drug choice during relapse. Chi-square analyses indi-
cated that symptoms preceding relapse did not differ across the
intake drugs of choice, reported use of drug of choice during
telapse, or substance used first during relapse. Logistic regression
analyses were then used to test whether symptom counts for each
domain predicted alcohol, marijuana, stimulants, or other drug use
during relapse. Both total symptoms—7(1, N = 103) = 4.13,p <
{05, odds ratio (OR) = 1.26; Ms = 540 (nsed) versus 4.02 (did not
use)—and Depression symptoms— (1, N = 103) = 389, p <
05, OR = 1.62; Ms = 2.73 versus 2.08 —predicted stimulant use.
Use of other drugs was also predicted by total svmptom count,
Y1, N =103) = 613, p < .05, OR = 1.51; Ms = 6.67 versus
4.07, and Depression symptoms, r\(2(‘1 N =103) =472, p < 05,
OR 238, Ms = 3.17 versus 2.11. Symptom counts did not
predict aleohol or marijuana use.

Change in Psychiatric Symptoms After Relapse

Table 2 presents the percentage of participants reporting in-
creases (worse), decreases (better), or no change in the severity of
symptoms following any substance use after treatment. Substantial
portions of youth reported improvement in depressed mood, sleep
difficulties, anxious mood, and irritability symptoms after relapse.
For most symptoms, the percentage reporting improvement was
comparable with those reporting increased severity in that symp-
tom. Interviewers' ratings indicated a lower proportion (one-fifth)
with decreased symplom severity after relapse, whereas two thirds
were rated as having increasing symptom severity following
relapse.

We then compared counts of decreases and increases in symp-
tom severity for each content domain (i.e., Depression, Anxiety,
and Psychotic) across intake diagnoses and drug of choice, Anal-

Table 2
Mental Health Sympitom Prevalence Before Relapse and Change After Relapse
Short term Longer term
Symptom Prevalence  Wome  Better Nochange Womse  Better  No change
Depression
Depressed mood 85 34 27 39 22 39 34
Sleep difficulties 56 21 23 56 21 23 56
Appetite/somatic 34 23 13 64 21 15 64
Memoery/concentration 43 27 7 66 23 19 58
Anxiety
Anxious mood 55 19 27 54 17 26 57
Trritability 77 25 28 47 10 46 44
Fearfavoidance 15 3 5 87 8 & 86
Repetitive thoughts 17 9 7 84 11 G 83
Paychotic
Hallucinations/delusions 11 9 1 90 ] 2 92
Flashbacks 14 8 8 84 G 7 84
Psychotic cognitions 8 6 4 90 5 3 92
Paranoia 13 5 3 90 5 5 90
Global rating 66 21 13 63 20 12

Note.

Values are percentages of the total sample reporing each symptom (prevalence) and those reporting an

increase (worse), decrease (better), or no change in symptom severity either immediately after (short term) or in
the 2 weeks after (longer term) relapse. Data for specific symptoms are based on self-report ratings, Global

ratings are from interviewer ratings.



yses of variance indicated that intake diagnoses and drug of choice
were nol related Lo postrelapse counts of symptom decreases or
increases in any domain, However, regardless of drug of choice,
youth reporting first use of other drugs during relapse experienced
a greater number of improved Anxiety symptoms, F(3, 99) = 2.94,
p = .05, during the 2 weeks following relapse. Post hoe compar-
isons indicated that those who reported first use of other drugs
experienced more improved Anxiety symptoms than either those
who reported first use of alcohol or marijuana. Youth reporting
first use of other drugs during relapse also experienced increased
severity of Psychotic symptoms both immediately, F(3, 99)
3.86, p = .01, and during the 2 weeks after relapse, (3, 99) =
3.70, p = .01, Post hoc comparisons indicated an increase in
Psychotic svinptoms for vouth who vsed other drugs first com-
pared with those who used marijuana.

Logistic regression analyses were used 10 test sell-medication
effects, ing whether in symptom severity were
related to any use of alcohol, marijuana, stimulants, or other drugs.
Analyses were run separately for each substance (dichotomous
used/mot used) and tested whether these were related to the number
of improved symptoms in each domain (Depression, Anxiety,
Psychotic). As with prerelapse symptom counts, these analyses
indicated that symptom decreases were not related to use of
aleohol or marijuana. However, other drug use was related to a
higher number of improved Anxiety symptoms 2 weeks after
relapse, (1, N = 103) = 3.81, p < .05, OR = 2.46, and more
improved Psychotic symptoms both immediately after, (1, N =
103) = 3.95, p < .05, OR = 4.39, and 2 weeks after relapse, (1,
N =103) = 626, p < .01, OR = 526,

Finally, logistic regression analyses were used lo test for re-
bound effects, assessing increases in symptom severity as a func-
tion of wse of alcohol, marijuana, stimulants, or other drugs.
Symptom increases were not related to use of alcohol or marijuana.
Stimulant use was related (o increases in the severity of Depression
symptoms immediately following relapse, y*(1, N = 103) = 4.62,
p = .05 OR = 1.72. Use of other drugs was related to increases
in total symptom severity, ¥*(1, N = 103) = 5.38, p < .05, OR
1.75, and Psychotic symptom severity, ¥(1, N = 103) = 3.67,p <
05, OR = 2.63, immediately after relapse.

Discussion

The present study explored relations between psychiatric diag-
noses, specific psychiatric symptoms, and substance use during
relapse in a sample of adolescents with both aleohol or other
substance use disorders and Axis [ mental health disorders, This
study represents the first test of the sell~medication hypothesis in
a clinical sample of this population. By focusing on substance
abusers with concurrent Axis I psychopathology, we were able to
test self-medication as a function of both psychiatric diagnosis and
specific symptoms. Consistent with the SMH, symptoms prior to
relapse were related to type of drog vsed during relapse, whereas
the psychiatric diagnostic group was not. Further, we were able to
test for both self-medication and rebound consequences of sub-
stance vse, We found partial evidence for both processes following
relapse.

We found mixed support for self-medication as an influence on
drug choice during relapse. In particular, higher levels of overall
symptoms and depression symptoms prior to relapse were related
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to use of both stimulants and other drugs in the relapse episode but
not aleohol or marijuana. This result may indicate that adolescents
experiencing the greatest distress may seek out stimulants or other
drugs to relieve certain symptoms but may relapse to alcohol or
marijoana for reasons other than intrapersonal distress (e.g., peer
use, easier access, or availability).

We found evidence for both self-medication effects and rebound
effects, with a relatively high percentage of participants reporting
changes in mental health symptoms after relapse. A substantial
proportion of youth reported improveinent in symptoms following
substance use, Despite this, a greater proportion of comorbid youth
demonstrated exacerbations of their mental health symptoms after
relapse, both in global interviewer ratings and for several specific
symmptoms, Similar o prerelapse svinptoms, the pattern of post
relapse symptom change was related to use of stimulants and other
drugs but not alcohol or marijuana vse, Not surprisingly, vouth
who nsed stimulants were more likely to report increases in de-
pression svmptoms immediately following relapse. Findings for
other drmg use were mixed. Although their use was related to
increased psychotic symptoms immediately after relapse, there
was also evidence for improvement in both anxiety and psychotic
symptoms after relapse for those using these substances,

Results for stimulants are consistent with the type of rebound
effect that would be anticipated from the pharmacology of these
drugs. Depression-like symptoms, such as appetite and sleep dis-
turbances, are (ypical aftereffects of stimulant uvse (DSM-V]
American Psychiatric Association, 1994). Mental health conse-
quences for other drugs may also reflect the specific phanmaco-
logical impact of these drugs, The fact that this was the only
substance group related to both symptom improvement and symp-
tom exacerbation may be due to the heterogeneity of the sub-
stances in this category. For example, benzodiazapenes may be
useful in producing short-term reductions in anxiety or psychotic
symptoms. Others, such as opiates, may lead to increases in
depression, whereas hallucinogens may produce psychotic symp-
toms. The low base rate of use ol specific substances in this
category prevented separate analyses for each substance type.
Results of this stody identify these drugs as particularly important
for further research on the effect of specific substances on mental
health symptoms.

Psychiatric diagnoses were not related to either specific symp-
toms experienced before relapse or substance used during relapse.
It may be that these classifications made at intake are too general
and too distal from the relapse episode (o reflect mental health
state prior to substance use. Further, the present sample had a high
rale of multiple psychiatric diagnoses, which may have limited our
ability to test for specific effects of individual disorders,

There are several limitations to the present study, This is the first
study to examine these processes in a clinical sample of adoles-
cents, The present sample experienced a wide range of psychiatric
symptoms prior to relapse, allowing us to test hypotheses about
specific symptoms. Nevertheless, some symploms, particularly
peychotic symptoms, were infrequently reported. The low base
rate of these symploms, as well as the low base rate for some
substances (e.g., stimulants, other drugs) may have affected re-
sults, Several results were significant for the composite measures
of psychotic symptoms, It remains unclear whether specific symp-
toms, such as hallucinations or flashbacks, have specific relation-
ships to drug choice and symptom change. Further, the majority of



youth in this sample had been prescribed medications for their
Axis | disorders, although youth were inconsistent in their medi-
cation compliance. The role of prescribed medication in relapse
drug selection or postrelapse psychiatric symptom changes was not
assessed. Further, the sample was selected on the basis of the
presence of both a substance vuse disorder and another psychiatric
disorder. Because of this, results may not generalize to either the
larger population of substance-using adolescents or that of adoles-
cents with Axis I disorders who do not meet criteria for substance
use disorders.

This study was a naturalistic follow-up of adolescents with
comorbid psychopathology. A previous study uvsing this sample
(Tomlinson et al., 2004) found that youth with externalizing dis-
orders were more likely (o relapse than those with other Axis |
disorders. However, data on symptom change were collected only
from that portion of the sample that relapsed during the first 6
months following treatment, The design of the present study did
not allow for testing whether symptom exacerbation functioned as
a precipitant of relapse, which is also part of the self-medication
hypothesis, Further, we were not able (o compare symptom change
across relapse in this sample with symptom change across a similar
lime span that did not include relapse. Fulure research using a
nonrelapsing comparison group can test what portion of the symp-
tom change is part of the natural course of psychiatric symptomns
and what is more directly attributable to relapse and specific dimg
effects.

The present study demonstrated that psychiatiic symptoms are
one factor influencing substance choice in postireatment relapse
for adolescent substance abusers with comorbid mental health
disorders. Results also indicated that certain youth report positive
self-medication effects after a retorn to substance use, whereas for
others, mental health symptoms rebound to higher levels (e.g.,
Blume et al., 2000}, However, a variety of factors are influential in
determining substance uvse in adolescents, including availability,
peer use, and environmental contingencies surrounding use. It may
be that psychiatric symptoms are more likely o precipitate relapse
in conjunction with environmental stressors (peer use, social pres-
sure to use). Psychiatric symptoms may also interact with individ-
val difference variables in influencing relapse risk. For example,
expectations that alcohol or drugs will reduce stress and tension
may increase relapse risk for adolescents experiencing psychiatric
symptoms. Future research with this population should focus on
psychiatric symptoms as part of a multivariate process influencing
adolescent substance use and behavior change following treatment.
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Abstract

This study evaluated psychiatric symptoms preceding and following initial posttreatment substance use
episodes. 125 veterans meeting DSM-IV criteria for alcohol, cannabis, and/or stimulant dependence at treatment
eniry were followed with quarterly interviews for one year. Approximately half of the sample met criteria for
substance use disorders only (y1=65; SUD-only) and half additionally met criteria for an independent non-
substance related Axis I disorder (n=60; SUD-PSY). SUD-PSY adults reported more psychiatric symptoms
preceding and following substance use compared to SUD-only adults. Depression and anxiety symptoms were
commonly reported by both groups. Symptoms typically did not change or worsened afier substance use, with
depression worsening more than anxiety or psychotic symptoms. Findings are discussed in relation to the Self-
Medication Hypothesis and the Rebound Hypothesis.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

Comorbid psychopathology is frequently associated with poorer substance use disorder (SUD) treatment
outcomes (e.g., Greenfield et al., 1998; Thomas, Melchert, & Banken, 1999; Tomassun & Vaglum, 1998).
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Mood, anxiety, and psychotic symptoms have all been found to predict relapse to substance use after
treatment. High levels of negative emotionality have been shown to pose significant risk for post-treatment
alcohol and drug relapse in numerous studies (e.g., Brown, 1985; Hodgins, el-Guebaly, & Armstrong, 1995;
Litman, Eiser, Rawson, & Oppenheim, 1979; Miller, Westerberg, Harris, & Tonigan, 1996; Strowig, 2000;
Svanum & McAdoo, 1989). However, mood symptoms have failed to differentiate relapsers from abstainers
following addiction treatment in other studies (Hall, Havassy, & Wasserman, 1990; Sellman & Joyce, 1996;
Tempesta, Janiri, Bignamini, Chabac, & Potgieter, 2000). Anxiety symptoms have also been associated with
substance use relapse in SUD adults (Brown, 1985; Connors, Maisto, & Zywiak, 1996; Svanum & McAdoo,
1989; Willinger et al., 2002). Again, findings were not conclusive as other studies found no association
between anxiety and risk of relapse (Litman et al., 1979; Strowig, 2000; Tempesta et al., 2000).

Results are also mixed regarding the prognostic significance of a diagnosis of major depression on
risk of relapse. Weiss, Griffin, and Mirin (1992) found that among patients hospitalized for drug abuse,
men diagnosed with concomitant major depression were more likely to report using drugs to relieve
depressive symptoms than men without a depression diagnosis. Another study found that the onset of a
depressive episode significantly predicted first use of alcohol or other drugs later in the same week
among treatment-seeking alcohol dependent adults (Hodgins, el-Guebaly, Armstrong, & Dufour, 1999).
However, other studies have documented that current depressive symptomatology increased risk for
substance use relapse, whereas a history of a major depressive disorder diagnosis was not predictive of
return to substance use (Curran, Flynn, Kirchner, & Booth, 2000; Hodgins et al., 1995).

Bi-directional relations between psychiatric disorders and substance relapse after treatment have been
suggested. Prior to relapse, coping with persistent psychiatric symptomatology and particularly,
increases in the severity of symptomatology, may impact the risk of substance use relapse. Furthermore,
relapse risk may differ by the types of psychiatric symptoms that are experienced. Additionally, the
return to substance use after treatment can influence psychiatric symptomatology in a number of ways.
The pharmacological effects of certain substances may alter specific psychiatric symptoms (e.g., cocaine
intoxication may increase irritability, alcohol intoxication may reduce social anxiety). Substance use
relapse can also lead to environmental stressors, including conflicts with family members or legal
consequences that may exacerbate psychiatric symptoms.

Several theories have been proposed to delineate the relationship between psychopathology and risk
of substance use relapse. The self-medication hypothesis (SMH; Khantzian, 1985) proposes that
individuals are motivated to use drugs for their pharmacological effects to alleviate distressing emotional
states. Within this framework, the presence of a concomitant psychiatric disorder will influence relapse
through the negative emotions that these individuals commonly experience (e.g., depressed mood, social
anxiety). Furthermore, increases in psychiatric symptomatology producing negative affect would be
expected to increase risk of substance use relapse. Thus, SUD adults with comorbid mood, anxiety, or
psychotic disorders may be at heightened risk for alcohol or drug relapse because of the increased
likelihood, intensity, duration, and chronicity of psychiatric symptomatology, and related aversive
emotional states inherent to mental health disorders (Riehman, Iguchi, & Anglin, 2002; Tate, Brown,
Unrod, & Ramo, 2004),

Less research has specifically focused on the impact of substance use relapse on post-relapse
psychiatric symptomatology. According to SMH, substance use that occurs in an attempt to self-
medicate psychiatric symptoms (e.g., depressed mood, irritability) is expected to diminish the severity of
psychiatric symptoms (or the perception of severity of symptoms), at least temporarily. Hospitalized
drug abusers reported improvements in mood subsequent to drug use in one study (Weiss, Griffin, &
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Mirin, 1992), but the majority of research fails to support improvements in psychiatric symptomatology
following post-treatment alcohol and drug involvement (e.g., Greene, Adyanthaya, Morse, & Davis,
1993; Schinka, Curtiss, & Mulloy, 1994). Hodgins et al. (1999) found that a return to alcohol use was
significantly more likely to occur right before the onset of a depressive episode. 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 fact, protracted use of substances can
lead to elevations in levels of depression and anxiety (Brown & Schuckit, 1988) as well as substance
induced disorders (DSM-1V; American Psychiatric Association, 1994). A number of studies have
documented that individuals dually diagnosed with schizophrenia and a SUD who relapse on alcohol or
other drugs are more likely to be rehospitalized for psychotic episodes (Cuffel & Chase, 1994; Hunt,
Bergen, & Bashir, 2002; Swofford, Kasckow, Scheller-Gilkey, & Inderbitzen, 1996).

Given the inconsistencies in the literature about how psychiatric disorders and psychiatric
symptomatology impact clinical course as well as how relapse influences subsequent psychopathology,
the need for further investigation is critically important. The current study explores possible reciprocal
relationships between Axis 1 psychiatric disorders, psychiatric symptomatology, and substance use
relapse in SUD adults during the year following treatment for alcohol and/or drug dependence. The
characteristics of the sample allowed for the unique opportunity to directly compare SUD adults with and
without a comorbid Axis I psychiatric disorder at the time of treatment (diagnoses included mood
disorders, anxiety disorders, and schizophrenia). Acute and protracted symptoms experienced before a
relapse to alcohol or other drugs and changes in symptoms following the relapse were examined.

Based on previous research, we hypothesized that among substance use disordered adults: 1) the types
of psychiatric symptoms endorsed prior to relapse would vary as a function of Axis I diagnosis, and 2)
consistent with the rebound hypothesis, relapse would exacerbate psychiatric symptomatology in most
SUD individuals regardless of other mental health disorders. Additionally, we will assess for indications
that relapse was related to attempts to self-medicate psychiatric symptoms by examining the following:
1) whether individuals’ substance of choice was used during the relapse episode, 2) whether the
substance used during relapse varied as a function of either comorbid psychopathology or psychiatric
symptomatology experienced prior to relapse, and 3) whether symptom improvement occurred following
relapse.

2. Method
2.1. Participants

Participants were drawn from consecutive admissions to abstinence-based alcohol and drug
treatment and mental health programs at the San Diego Veteran’s Administration Healthcare System,
including inpatient alcohol and drug treatment (77%), inpatient mental health (11%), and outpatient
alcohol and drug or dual diagnosis treatment (12%). All inpatients were enrolled in outpatient groups
for substance abuse following discharge. Outpatient interventions were delivered in a one hour group
format, either once or twice weekly. Additionally, Twelve Step community meeting attendance is
prescribed for all patients. Pharmacotherapy evaluation was provided for those with substance-
independent mental health disorders, and 80.3% of SUD-PSY participants were prescribed
psychotropic medication.
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Potential participants were provided a complete description of the study and written informed consent
was obtained. Participants were included in the study if they met DSM-IV (American Psychiatric
Association, 1994) lifetime criteria for alcohol, marijuana, or stimulant dependence, had recent (prior 3
months) alcohol or other drug use, and endorsed the goal of future abstinence. Men and women were
excluded if they (a) lived too far from the medical center (50 miles) to reasonably complete follow-up
procedures; (b) had no post-treatment contact information (i.e., homeless unless provision was made for
residing in a recovery home upon discharge, planned to leave the area prior to one year following
treatment); (c) had memory difficulties that would impair accurate recall; or (d) met criteria for current
opiate dependence with intravenous administration. Participants agreed to: (a) monthly telephone
interviews (months 1, 2, 4, and 5) and in person interviews 3, 6, 9, and 12 months following treatment,
(b) random toxicology screen at interviews, and (c) collateral contact with a person he/she lived with or
had regular contact with to verify information and substance use.

A total of 264 veterans met study criteria and of these, 30 (11.4%) were dropped from the study prior
to completion of the intake assessment. Dropped participants were individuals who left the treatment
program early against medical advice (3.0%), were discharged from an inpatient treatment program due
to evidence of intoxication (1.1%), or consented to participate but later refused/withdrew consent prior to
completion of the intake assessment (7.2%). The dropout rates and demographic characteristics of our
sample are representative of veterans treated in these programs (e.g.,Granholm, Anthenelli, Monteiro,
Seveik, & Stoler, 2003; Smith, Volpe, Hashima, & Schuckit, 1999).

Of the 234 participants who completed the intake assessment, ten participants did not provide any
follow-up interview information (3 refused, 4 lost to follow-up, 3 deceased), resulting in a total sample
of 224 participants. This study focused on the portion of the sample (67.9%: n=152) who used alcohol
or drugs on at least one occasion in the year following treatment. Twenty-seven of these participants
were excluded from analyses due to incomplete (7=22) or inconsistent follow-up information (5 with
discrepancies between participant self-report and verification), yielding a final sample of 125
participants. The majority of the participants were male (90.6%), Caucasian (61.9%), and not currently
married (83.5%). Participants in this sample who resumed substance use did not differ from those who
remained abstinent on gender, age, ethnicity, marital status, or comorbidity status (SUD-only versus
SUD-PSY. Demographics, substance use, and mental health diagnoses for the study sample are
presented in Table L.

2.2. Procedures

While receiving treatment (approximately two weeks after last alcohol or drug use), eligible and
consenting patients completed a series of structured interviews to assess sociodemographic
characteristics, lifetime and current alcohol and other drug involvement and diagnoses, and non-
substance psychiatric diagnoses. Participants were then contacted by phone at 1, 2, 4, and 5 months
posttreatment to assess current drinking and substance use. In person follow-up interviews at 3, 6, 9 and
12 months posttreatment assessed in detail quantity and frequency of alcohol and drug use and more
detailed information regarding contextual features and symptoms associated with initial substance use
episodes (see Contextual Cue Assessment description). Participants received $30 for each quarterly
follow-up interview. A separate interviewer independently assessed the collateral contact identified by
the participant to confirm background information and obtain data regarding the participant’s recent use
of alcohol or other substances.

104



Table 1
Participant demographics and diagnostic characteristics for substance abusers with and without concomitant mental health
diagnoses (N=125)

SUD-only (n=65) SUD-PSY (n=60)

Gender (% male) 96.9% 90.0%
Mean age (years) 43.8 449

(SD) 9.6) (7.5)
Marital status

Married 18.5% 18.3%

Divorced, widowed, or separated 49.2% 63.4%

Never married 32.3% 18.3%
Education (years) 13.3 128

(SD) (2.0) (1.9)
Currently employed 15.4% 10.0%
Ethnicity

Caucasian 70.8% 49.2%

Hispanic 3.1% 20.3%

African-American 20.0% 27.1%

Others 6.1% 3.4%
Alcohol dependence 83.1% 93.2%
Alcohol abuse 3.1% 0
Cannabis dependence 13.8% 18.3%
Cannabis abuse 6.2% 8.3%
Stimulant dependence 43.1% 30.0%
Stimulant abuse 1.5% 1.7%
Depressive disorders 33.3%
Bipolar disorder 10.0%
Posttraumatic stress disorder 53.3%
Other anxiety disorders 6.7%
Schizophrenia, schizoaffective disorder 15.0%

SUD-only=Substance Use Disorders without any concomitant non-substance related Axis I disorder; SUD-PSY = Substance
Use Disorders with one or more concomitant non-substance related Axis I disorder(s). SUD-only and SUD-PSY groups did not
statistically differ on any demographic variables or substance diagnoses.

2.3. Measures

2.3.1. Semi Structured Assessment for the Genetics of Alcoholism, lifetime version (SSAGA)

This comprehensive psychiatric interview was developed by the Collaborative Study on the Genetics
of Alcoholism (COGA) to assess alcohol and drug abuse/dependence and other mental health disorders
and has demonstrated good psychometric properties (Bucholz et al., 1994; Hesselbrock, Easton,
Bucholz, Schuckit & Hesselbrock, 1999). The SSAGA was developed to assess both substance induced
and substance independent symptoms, providing for accurate assessment of mental health disorders
independent of substance use. In the current study, participants were classified as comorbid only if they
met criteria for a non-substance related Axis I mental health disorder that was not solely substance
induced (e.g., lifetime diagnosis during abstinence periods with current symptoms at intake, current
diagnosis not explained by substance use). The SSAGA was administered at the intake interview to
establish lifetime and current DSM-IV diagnoses and to provide demographics. All information obtained
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from the SSAGA was reviewed with a clinical psychologist, blind to recruitment setting, who confirmed
DSM-IV Axis I diagnoses.

2.3.2. Contextual cue assessment

Detailed descriptions of initial posttreatment substance use episodes were obtained using the
Contextual Cue Assessment (Marlatt & Gordon, 1985) with modifications in response to subsequent
research providing for identification of multiple precursors of substance use (e.g., Heather, Stallard, &
Tebbutt, 1991; Longabaugh, Rubin, Stout, Zywiak, & Lowman, 1996). To ascertain participant
commitment to stopping substance use and clearly distinguish between on-going substance use and a
“relapse” episode, we designated a minimum 30 day period of abstinence from all substance use prior to
assessment of the contextual features of a posttreatment substance use episode. As previously noted,
seven participants were excluded due to lack of contextual data (two participants who did not meet the
“abstinence window” criteria, never attaining 30 days of abstinence, were not assessed, and five
participants denied substance use that was reported by the collateral interview).

Open-ended descriptions of initial substance use episodes were first elicited from participants, followed
by a structured interview that included information regarding the type, number and sequence of substances
used, contextual features (e.g., location, time of day, duration) of use episode, and 12 psychiatric symp-
toms. The presence/absence and severity of each psychiatric symptom was assessed for periods imme-
diately before, immediately after, two weeks before, and two weeks after initial substance use. Participants
rated the severity of symptoms on a 5 point scale (1=a lot less severe, 3 =usual amount, 5=a lot more
severe). Based on these self-reported ratings, participants were classified for each symptom as: 1) never
having the symptom (before or after relapse), 2) having the symptom and reporting improvement after
relapse, 3) having the symptom and reporting no change in severity after relapse, and 4) reporting symptom
onset or an increase in severity after relapse. In addition to self-report ratings of symptom severity,
interviewers provided a global rating of short term (immediately after relapse) and long term (two weeks
after relapse) symptom change ranging from 1=major decrease to 100=major increase. Interviewer global
ratings were assigned based on participant’s verbal descriptions in the symptom assessment as well as to a
semi-structured portion of the contextual cue assessment describing emotional states, social contexts, life
stress, conflicts, and substance related factors (e.g., urges, cravings, trivializing use, testing abstinence).

Three rationally derived psychiatric symptom domains were created for Depression (depressed mood,
sleep difficulties, appetite/somatic complaints, and memory/concentration problems), Anxiety (anxious
mood, irritability, fear/avoidance, and repetitive thoughts/behaviors) and Psychotic Symptoms
(hallucinations, flashbacks, psychotic cognitions, and paranoia). Confirmatory factor analyses of
dichotomous symptom domains were conducted using MPlus (Muthén & Muthén, 2002). The three-
factor model demonstrated good fit to the data (> (20, N=125)=388.40, CFI=.96, TLI =.96). Summed
composites were created for each symptom domain (range: 0-4) and for total symptoms (range: 0-12).

3. Results
3.1. Characteristics of use episodes

Table 2 presents the type of substances used during the initial post-treatment use episode, as well as
the first substance used. For both SUD-only and SUD-PSY groups, alcohol was the most frequently
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Table 2
Relapse characteristics for adults who use within one year following treatment
SUD-PSY (%) SUD-only (%)
Substance used in relapse
Alcohol 80.0 87.7
Marijuana 20.0 7.7
Cocaine 6.7 6.2
Stimulants 33 154
Opiates 1.7 0
Others 1.7 0
First substance used
Alcohol 76.7 80.0
Marijuana 13.3 3.1
Cocaine 5.0 6.2
Stimulants 1.7 10.8
Opiates 1.7 0
Others 1.7 1]
DOC used 81.7 76.9

used substance during the first post-treatment use episode. The first substance used variable and type of
substance used variable were collapsed into two categories (alcohol versus drugs) for all subsequent
analyses due to the low base rate and variation in drug type used in the sample. The majority of patients
in both groups used only one substance during relapse (SUD-PSY: 83.1%; SUD-only: 88.3%), and it
tended to be their drug of choice (DOC). Groups did not differ in the use of alcohol versus drugs, the
number of substances used, nor whether DOC was used in the relapse.

Within the comorbid group, an examination of the influence of lifetime psychiatric diagnosis
(depression, bipolar, schizophrenia and PTSD) on type(s) of substances used indicated no significant
differences between diagnostic groups on use of DOC, the type of substance used (alcohol versus drugs),
or the first substance used during relapse.

3.2, Psychiatric symptoms prior to first use episode

Table 3 lists the percentage of adults reporting the presence of each type of psychiatric symptom prior
to relapse. As predicted, the SUD-PSY group reported significantly higher levels of symptoms in all
three symptom domains (depression, anxiety or psychotic symptoms; F values ranged from 15.67 to
63.55, all p values less than .005) and all 12 psychiatric symptoms prior to relapse than the SUD-only
group (? values ranged from 7.94 to 9.26, all p values <.005)". Of note, the relative prevalence of these
symptom domains and pattern of individual symptoms were the same for both groups; the depression
symptoms were the most frequently reported symptom domain and depressed mood, anxious mood and
irritability were the most frequently reported individual psychiatric symptoms in both groups.

Mean symptom counts indicated that SUD-PSY patients averaged more than five symptoms prior to
relapse (M=5.58, SD=2.60) compared to more than two (M=2.62, SD=1.44) for the SUD-only group

' Due to the infrequency of psychotic symptoms within the SUD-PSY group, chi-square analyses were not conducted lo examine group
differences on the prevalence of psychotic symptoms prior to relapse.
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Table 3
Mental health symptoms prevalence before relapse and change afier relapse in comorbid (SUD-PSY) and SUD-only groups
Symptom Prevalence Immediately after Two weeks afier
Worse Better No change Worse Better No change
SUD-PSY group
Depression 93*
Depressed mood 83+ 25 0 75 30 0 70
Sleep difficulties 65* 23 0 77 23 0 77
Appetite/somatic 45 15 0 85 23 0 77
Memory/concentration 62* 33 ] 67 18 0 82
Anxiety 97
Anxious mood 82+ 15 0 85 32 0 68
Irritability 85+ 18 0 82 18 0 82
Fear/avoidance 27+ 17 0 83 15 0 85
Repetitive thoughts 28+ 7 0 93 7 0 93
Psychotic 47~
Hallucinations/delusions 18 5 0 95 8 0 92
Flashbacks 27 10 0 20 13 0 87
Psychotic cognitions 13 -] 0 92 12 0 88
Paranoia 23 8 0 92 15 0 85
Global rating 63 28 6 72 12 17
SUD-only group
Depression 75*
Depressed mood 59+ 40 0 60 40 0 60
Sleep difficulties ne 23 2 75 22 0 79
Appetite/somatic 23% 22 0 79 17 0 83
Memory/concentration 17+ 19 0 82 15 0 85
Anxiety 82*
Anxious mood 59* 1 5 85 15 2 83
Irritability 62* 31 0 69 35 0 65
Fear/avoidance 5* 6 0 94 8 0 92
Repetitive thoughts - g 1] 2 99 2 1] 99
Psychotic 3
Hallucinations/delusions 0 0 0 100 0 0 100
Flashbacks 2 2 0 99 0 0 100
Psychotic cognitions 0 1] o 100 1] 0 100
Paranoia 2 2 0 99 2 0 99
Global rating 62 20 19 65 8 28

Values are percentages of the group sample reporting each symptom (Prevalence), and those reporting an increase (Worse),
decrease (Better), or no change in symptom severity either immediately after (Short Term) or in the two weeks after (Longer
Term) relapse. Data for specific symptoms are based on self-report ratings. Global ratings are from interviewer ratings. Values
are rounded to the nearest whole percent. *Significant difference between SUD-PSY and SUD-only group (7* difference test;
p<.05). " Due to the infrequency of these symptoms within the SUD-only group, chi-square analyses were not conducted.

(1(1,123)=7.97, p<.0001). In both groups, depressive and anxiety symptoms were more frequent than
psychotic symptoms.

In addition to self-report ratings, interviewer ratings of symptoms were examined. Compared to the
SUD-only group, the SUD-PSY group symptoms were rated as more severe both immediately before
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(SUD-PSY: M=75.92, SD=21.51; SUD-only: M=63.54, SD=16.84; 1(1,122)= 3.59; p<.0001) and
two weeks before (SUD-PSY: M=75.25, SD=14.58; SUD-only: M=63.38, SD=13.25; £(1,123)=5.17;
p<.0001) the use episode.

Within the SUD-PSY group, the relation of lifetime diagnosis and symptom domains as well as
individual psychiatric symptoms prior to the use episode was examined. The diagnosis of depression or
PTSD was associated with fewer hallucinations (depression: F[1,59]=4.97, p<.05; PTSD:
F[1,59]=6.50, p<.01). Patients with schizophrenia were more likely to report repetitive thoughts
(F[1,59]=5.63, p<.05), hallucinations (F[1,59]=56.08, p<.0001), psychotic cognitions
(F[1,59]=12.65, p<.001) and paranoia (F[1,59]=8.82, p <.005) than those without schizophrenia.

3.3. Pre-relapse psychiatric symptoms, psychiatric diagnosis and substance choice

We tested the SMH by examining the associations between the symptom counts reported before
relapse in the depression, anxiety, and psychotic symptom domains and the characteristics of the
substance(s) used in the relapse. ANOVAs were used to determine whether symptom counts in each
psychiatric domain differed by comorbid status, use of DOC, and first substance used (alcohol vs. drug).
DOC use was related to psychotic symptom counts (1, 125]=4.19, p<.05) such that individuals using
DOC were more likely to experience these symptoms. Neither comorbid status nor the first substance
used was significantly related to pre-relapse symptom counts. Logistic regression analyses were then
used to test whether psychiatric domain symptom counts predicted any alcohol versus drug use during
relapse for each group. In neither group did pre-relapse symptoms relate to the substance used during the
first use post-treatment use episode.

3.4. Change in psychiatric symploms afler use episode

Table 3 presents the percentage of participants in each group with increases (Worse), decreases (Better)
or no change in the severity of individual symptoms following any substance use after treatment.’
Interviewer ratings of global functioning suggest that immediately after the use episode over one-
quarter (28%) of SUD-PSY participants displayed improvement and almost two-thirds (63%) displayed
a worsening in psychiatric symptoms. In the two weeks following relapse the patients showing symptom
improvement decreased to 12% and those demonstrating symptom exacerbation increased to 72%. In
contrast to interviewer ratings, none of the SUD-PSY participants self-reported psychiatric symptom
improvement after use. The vast majority of SUD-PSY adults stated that their symptoms were
unchanged after the use episode, while a smaller percentage (range 7% to 33%) indicated a worsening of
specific symptoms.

Interviewer ratings of global functioning show that one-fifth of SUD-only patients were seen to
improve immediately after use while the majority (62%) were perceived to have had a worsening of their
psychiatric symptoms. In the two weeks following relapse the proportion showing improvement
decreased to 8%, while the proportion whose symptoms worsened stayed the same. Self-reports of SUD-
only adults indicated 2% to 5% had a few symptoms improve, 2% to 40% experienced exacerbation of

2 In cases where participanis indicated symploms getling better, getting worse or staying the same, analyses had a df=2. However, in the
analyses reporied above. participants only reported symptoms getting worse or staying the same resulting in a chi-square df=1.
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symptoms, and the majority reported no change in symptoms immediately following relapse. Long-term
self-report ratings (2 weeks after use) follow a similar pattern.

The impact of substance relapse on psychiatric symptom domains and specific symptoms was
compared between groups. SUD-PSY adults reported more exacerbation of symptoms in the psychotic
domain, both short and long term, than the SUD-only group (short term: F[1,124]=8.18, p <.005; long
term: F[1,124]= l9 05, p<.0001). Specifically, the SUD-PSY group reported long-term worsening of
hallucinations (y*[1,N=125]=5.64, p<.05), flashbacks (*[1,N=125]=9.26, p<.0l), psychotic
cognitions (3°[1,N=125]=8.03, p<.01) and paranona (A[1,N=125]=7.68, p<.01). Ratings of long-
term irritability were worse for the SUD-only group (3*[1,N= 125]=4.58, p <.05). Interviewer ratings of
global change in functioning were not significantly different between groups.

For the SUD-PSY group, the influence of lifetime psychiatric diagnosis (depression, bipolar,
schizophrenia and PTSD) on symptom change post-use was examined. Bipolar disorder was related to
exacerbation of post relapse depression over the short-(F[1,59]=4.99, p<.05) and long-term
(F[1,59]=7.09, p<.01). Similarly, this diagnosis was related to worsening of the anxiety domain in
the short-(F[1,59]=4.87, p<.05) and long-term (F[1,59]=5.24, p<.05). Schizophrenia predicted
increased psychotic symptoms in both the short-(F[1,59]=10.01, p<.01) and long-term
(F[1,59]=17.04, p<.001) following relapse. No psychiatric diagnosis was related to symptom
improvement at either post relapse time point.

Logistic regression analyses were conducted to assess whether changes in symptom severity were related
to substance characteristics (alcohol vs. drug use, substance first used, and DOC use) using interviewer
global severity ratings. There was no evidence of self-medication or rebound effects for either group:
substances used were not predictive of improvement or exacerbation in psychiatric symptom severity.

4. Discussion

The present study examined reciprocal relationships between Axis I psychopathology, psychiatric
symptomatology, and substance use relapse in a treated adult substance use disordered (SUD) sample with
and without comorbid Axis I psychopathology. Not surprisingly, SUD individuals with comorbid Axis I
disorders exhibited greater psychiatric symptomatology prior to relapse compared to SUD individuals
without concomitant psychopathology. Although these findings confirm what would be expected by
diagnostic status, we checked this assumption because symptoms may resolve as a result of interventions
received (e.g., pharmacotherapy, psychotherapy). Consistent with other research with adults (Litman et
al,, 1979; Miller et al., 1996; Strowig, 2000; Svanum & McAdoo, 1989) and adolescents (McCarthy,
Tomlinson, Anderson, Brown, & Marlatt, 2005), depression was the most commonly reported symptom
domain and depressed mood, anxious mood, irritability, and sleep difficulties were the most common
specific symptoms prior to substance use relapse after treatinent.

Modest support was found for the first hypothesis, that the types of psychiatric symptoms endorsed
prior to relapse would vary as a function of Axis I diagnosis in the comorbid group. Although comorbid
subjects in all diagnostic groups reported more depression and anxiety symptoms than psychotic
symptoms, patients with schizophrenia were more likely to report psychotic symptomatology (i.e.,
hallucinations, psychotic cognitions, paranoia) than patients with depression or PTSD.

The current study found support for the rebound hypothesis (Blume et al., 2000). Specifically,
interviewer ratings indicated that psychiatric symptoms typically worsened following alcohol or
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drug relapse with approximately two-thirds of participants experiencing a worsening of their
symptoms immediately and in the two weeks after relapse. Depression symptoms were reported
to worsen more than anxiety or psychotic symptoms by all participants. Since the majority of the
current sample relapsed on alcohol, this finding is consistent with Hodgins et al. (1999) study on
alcoholics which found alcohol relapse to predict the onset of a depressive episode. It is possible
that substance abusers attempting to abstain will almost always experience depression following
relapse associated with feelings of failure or guilt. In our study, a minority of participants
reported no change in their symptoms following relapse, and notably, almost no one in either
group reported an improvement in symptoms following relapse.

There were noteworthy differences in post-relapse symptoms between individuals in the comorbid
group. Comorbid adults were more likely to experience post-relapse exacerbation in symptoms that were
related to their specific lifetime diagnosis. Individuals with bipolar disorder had more depression and
anxiety exacerbation after relapse, and those with schizophrenia experienced more exacerbation in
psychotic symptoms. Of note, it was possible that bipolar individuals were entering a manic phase and
this precipitated the relapse as well as the exacerbation of symptomatology after the relapse episode. In
order to explore this possible explanation for the relationship between relapse and change in symptom
severity in bipolar participants, change scores from the month before the relapse on state measures of
depression and anxiety were examined for extreme fluctuations in mood and affect prior to relapse. No
evidence was found to indicate that bipolar individuals were entering a manic phase before their relapse.

The analyses examining the self-medication hypothesis (SMH) found mixed results. According to the
self-medication hypothesis (Khantzian, 1985), 1) individuals will use specific types of substances in an
attempt to alleviate psychiatric symptomatology, and 2) symptomatology should improve following
substance use. Consistent with the first part of the theory, the majority of participants in both diagnostic
groups reported experiencing significant psychiatric symptoms prior to their relapse. There was no
evidence that the type of substance used in the relapse (alcohol versus drugs) was related to specific
psychiatric symptoms prior to the relapse episode. However, we were limited in our ability to examine
whether specific substance types were associated with preceding psychiatric symptoms by our sample’s
substance use characteristics. Because of low base rates, we collapsed cross drug types (cocaine,
amphetamines, marijuana, opiates), dichotomizing alcohol versus other drug use, and this likely does not
provide an optimal test of the self-medication hypothesis. Despite this limitation, we did find that the
majority of individuals (~80%) in both groups used their drug of choice in the initial relapse episode. It is
possible that SUD adults narrow their selection of a drug of choice based at least in part on their personal
history of symptoms and experiences with a variety of substances. The current data suggest that the
second part of the theory (symptomatology will improve following substance use) fits only a small
minority of SUD participants. As previously noted, very few participants reported improvement in
symptoms either immediately after or in the two weeks following relapse. In contrast, approximately
25% of the sample was rated by interviewers as improving in overall global functioning immediately
after relapsing. The interviewer ratings are consistent with findings in SUD adolescents with comorbid
psychiatric disorders in which approximately 1/5 of youth were evaluated as experiencing an
improvement in symptomatology after relapse (McCarthy et al., 2005). Discrepancies between self-
report and interviewer evaluation of symptomatology have also been noted in prior research conducted
on similar populations, documenting that patients tend to report no change in severity over time (Weber,
1996). We caution readers that perceived self-medication benefits associated with substance use may
occur only during substance use, and the timeframe selected for assessment of symptoms (immediately
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after substance use) does not fit well with the positive effects experienced during intoxication rather
than after. Therefore, our study is preliminary and cannot be considered a definitive test of the self-
medication hypothesis. Additionally, bias may be introduced by the retrospective nature of the
assessments.

This is the first study to examine psychiatric symptom severity following a relapse in SUD adults with
and without comorbid psychiatric disorders, and it provides valuable evidence about the nature of the
interaction between relapse and psychopathology. Although SUD participants with concomitant
psychiatric diagnoses reported a larger number of mental health symptoms prior to substance relapse
than SUD-only participants, substance relapse appears to similarly exacerbate depression, anxiety, or
psychotic symptoms for those with and without an additional Axis I diagnosis.

There are several limitations to the current study. First, the sample only includes individuals who
relapsed to examine changes in psychiatric symptomatology after a retumn to substance use. In future
studies it would be useful to include SUD-PSY and SUD-only adults who do not relapse to assess
possible differences in the type or amount of symptoms reported. Given the fluctuating clinical course of
many mental health disorders, repeated assessment of psychiatric symptoms over time prior to relapse
would be beneficial in clarifying whether comorbid adults consistently report more symptoms than
SUD-only adults and whether the pattemns of change in symptoms prior to substance use episodes are
similar for the two groups.

In order to more directly test whether the motivation to self-medicate psychiatric symptomatology
with psychoactive substances is a factor in participants’ relapse after treatment, it is important to assess
expectations of symptom change due to use of alcohol or drugs. Additionally, since the intoxication and
withdrawal effects of different types of substances of abuse are associated with different
symptomatology (e.g., alcohol withdrawal may induce anxiety; cocaine withdrawal may induce
depressed mood), it is important to test whether exacerbation of symptoms varies by type of substance
used during relapse. Unfortunately, due to modest sample size, the use of alcohol by the majority of
participants, and the use of multiple substances during relapse by a portion of the sample, it was
impossible to separate groups by the type of substance used during relapse. Finally, the under-
representation of women in the current veteran sample restricts the ability to generalize these findings to
a more diverse population.

The present study demonstrated that in SUD populations, psychiatric symptomatology (e.g.,
depression, anxiety, psychotic cognitions) is a common problem after treatment for an SUD, whether
or not diagnostic criteria for a comorbid mental health disorder is met. Furthermore, current findings
provide evidence that salient psychiatric symptoms experienced immediately prior to relapse are altered
in their severity after the relapse. In a minority of subjects, symptomatology was considered to be
somewhat ameliorated immediately post-relapse; these individuals may have benefited from medicating
effects of the ingested psychotropic substance. However, a larger portion of the sample experienced an
exacerbation in psychiatric symptomatology after relapse with alcohol or other drugs, and this
exacerbation in symptom severity persisted over the two weeks following the use episode. This finding
supports the rebound relationship hypothesis which posits that the use of alcohol and other drugs are
more likely to cause, and unlikely to improve, significant problems in the life of an individual with an
SUD. Ensuing substance use-related problems may increase negative cognitive states including guilt and
self-blame and decrease self-efficacy to deal with life’s stressors, all of which may both aggravate related
psychiatric symptomatology and increase the risk for continued substance involvement after the initial
relapse episode (Brown & Ramo, 2004).
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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 8" 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 | 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-1V; 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.
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