
	  

 

ABSTRACT 
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    Melanie Lipton, Master of Science 2014 

 
 

Thesis directed by: Andres De Los Reyes, Ph.D., Associate Professor 
Department of Psychology 

 

Prior work points to a subtype of Social Anxiety (SA) characterized by 

disinhibition or high externalizing behaviors (e.g., substance use and Attention Deficit 

Hyperactivity Disorder (ADHD) symptoms). This study extended prior work by 

replicating subtypes of SA and impulsivity and examining differences among these 

subtypes in their expression of externalizing behavior. Three hundred seventy-five 

undergraduates completed an online study including measures of SA, substance use, 

ADHD symptoms and impulsivity. Latent class analyses revealed three classes of 

individuals who were: (a) low SA and low impulsivity, (b) high SA and low impulsivity, 

and (c) high SA and high impulsivity. Individuals high in both SA and impulsivity 

exhibited greater likelihoods of exhibiting externalizing behavior concerns, relative to the 

two other classes, with the largest differences on ADHD symptoms. These findings 

indicate that identifying differences among SA subtypes in externalizing behavior 

concerns depends on the externalizing domain. 
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Chapter 1: Introduction 

Social Anxiety Disorder (SAD) is one of the most common psychiatric disorders 

in the United States. Epidemiological studies reveal that the median age of onset for SAD 

is during adolescence (i.e., 13 years; Kessler et al., 2005), and SAD has one of the highest 

lifetime prevalence rates of all psychiatric disorders with a lifetime prevalence rate of 

13% and a 12-month prevalence rate of 7.4% (Kessler, Petukhova, Sampson, Zaslavsky, 

& Wittchen, 2012).  

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-

5), SAD is characterized by intense and long-standing fears of social situations where a 

person is exposed to people with whom they are unfamiliar (American Psychiatric 

Association, 2013). The fears also have a tendency to involve fear of performance 

situations and situations in which evaluation or scrutiny is possible (Bogels et al., 2010).	  

These fears typically present themselves in a variety of different domains including work, 

school, and personal spheres (e.g., parties and other social events) and often lead to 

significant quality of life impairments (e.g., poor relationship quality, social skills 

deficits, and job dissatisfaction; Beidel, Rao, Scharfstein, Wong, & Alfano, 2010; Wong, 

Sarver, & Beidel, 2012). Individuals experiencing Social Anxiety (SA) symptoms also 

experience intense fears of anticipation of being placed in social situations, which often 

result in avoidance of these situations. Thus, properly evaluating the severity of SA 

symptoms involves assessing both fears of these situations and likelihood or frequency of 

avoidance.  

Given that avoidance is a key component to the disorder, researchers tend to study 

and describe SAD and its associated features in the context of social inhibition and shy 
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behavioral tendencies (Bögels et al., 2010). In this “typical case of SAD,” individuals are 

described as experiencing intense fears in social situations, inhibited behaviors in a 

variety of domains, and most important, avoidance of situations where they are forced to 

interact with others. Notably, numerous studies have shown that those experiencing 

heightened SA display deficits when placed in social situations (Beidel, Turner, & 

Morris, 1999; Beidel, Rao, Scharfstein, Wong, & Alfano, 2010). These deficits reflect a 

variety of factors, including severe social skill deficits, heightened levels of anxiety that 

impair performance, or use of behaviors meant to reduce distress within social situations, 

such as avoidance of eye contact (i.e., safety behaviors). Despite the uncertainty of the 

reasons for the deficits displayed, historically, individuals with SA are frequently 

unsuccessful in social situations and thus tend to avoid rather than engage in social 

situations (Voncken, Rinck, Deckers & Lange, 2012). 

Additionally, prior work indicates that those who exhibit high levels of trait 

anxiety are less likely to engage in risk taking or impulsive behaviors (Butler & 

Mathews, 1987).	  Relative to both other clinical patients (e.g. those suffering from mood 

disorders) and non-anxious controls, those experiencing higher levels of anxiety tend to 

evidence greater risk aversion when making behavioral decisions (Barlow, 1988; Maner 

et al., 2007). Classical cognitive models of SAD support this aversion to risky behaviors. 

Cognitive models describe that individuals suffering from SAD engage in thoughts and 

behaviors that deflect attention away from themselves (Clark & Wells, 1995). That is, 

according to the evolutionary perspective of SAD, those experiencing SA concerns do 

not like being the center of attention, given that it increases the likelihood that individuals 

will see them as a social dominant threat (Gilbert, 2001; Weeks, Heimberg, Rodebaugh, 
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& Norton, 2008). Given that risk-taking behaviors tend to draw attention to individuals 

engaging in them, it follows that those experiencing relatively high levels of SA 

symptoms would be less likely to engage in risky behaviors, relative to those 

experiencing low levels of such symptoms. 

Despite the evidence suggesting that SA symptoms tend to co-occur with 

behavioral inhibition, recent research suggests that SAD may not be as homogenous as 

previously thought. That is, recent work has shown that in a significant subset of 

individuals (i.e., 50% of diagnosable SAD cases in a sample of 82 individuals diagnosed 

with SAD), SAD may be related to risky, impulsive behaviors (Kashdan & Hoffman, 

2008). Specifically, some individuals experiencing SAD react to the stress elicited within 

social situations by engaging not in the prototypical inhibited or avoidance behaviors, but 

rather in impulsive, externalizing behaviors such as drug and alcohol use (Kashdan & 

McKnight, 2010; Kashdan & Hoffman, 2008; Kashdan, Elhai, & Breen, 2008). Thus, two 

distinct subtypes of SAD may exist: those who respond to social anxiety with 

behaviorally inhibition, and those who respond by displaying risky, disinhibited 

behaviors.  

Evidence of this distinction has been seen in both non-clinical and clinical SAD 

samples. In an examination of this risky subtype in a college student sample, researchers 

found three distinct groups of SA and approach vs. avoidant tendencies towards risky 

behaviors (i.e. risky sexual, aggressive, and substance use behavior; Kashdan, Elhai, & 

Breen, 2008). The first group, representing 28.2% of sample, exhibited low levels of SA 

symptoms and also low levels of approach and appraisal of risky behavior. The rest of the 

sample (nearly 70% of the total sample) exhibited moderate levels of SA, but displayed 
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markedly different patterns of approach versus avoidance to risky events. The first group 

exhibited moderate levels of SA symptoms and displayed an avoidance oriented appraisal 

style, most representative of the prototypical SA pattern of behavior. This group 

accounted for a little more than half of high-SA participants. The second group, which 

represented a little less than half of high-SA participants, exhibited an approach oriented 

appraisal style to risky behaviors. Thus, preliminary studies indicate that nearly 50% of 

those experiencing elevated SA symptoms may display heightened approach to risky 

behaviors. 

In a study examining these subtypes in a clinical sample of individuals suffering 

from SAD, there was evidence that while the majority of the sample exhibited low 

novelty seeking behavior (i.e., activities characterized by impulsivity, unpredictability 

and hostility), 41% of the sample exhibited high novelty seeking behavior as evidenced 

by impulsivity (e.g., acting without thinking) and propensity for novel stimuli (e.g., trying 

new things just for fun or thrills; Kashdan & Hoffman, 2008). Importantly, these two 

groups did not differ in their severity of SA symptoms, nor did they differ significantly 

on levels of impairment with regard to their SA symptoms. Novelty seeking behavior was 

the only factor that distinguished these two patient groups. In addition, the individuals 

higher in novelty seeking behavior also showed an increased propensity for engaging in 

substance use (i.e. drug and alcohol use; Kashdan & Hoffman, 2008). This work provided 

preliminary evidence that within a clinical population of those experiencing SA, the 

atypical disinhibited SA subtype was evident, prevalent, and clearly distinguishable from 

the prototypical inhibited SA subtype. 

Whereas behaviors such as drug and alcohol use are typically described as risky 
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and impulsive, these behaviors comprise a subset of a larger domain of externalizing 

behaviors. Specifically, two domains underlie much of psychopathology: internalizing 

and externalizing (Krueger, McGue, & Iacono, 2001; Krueger, Markon, Patrick, & 

Iacono, 2005; Krueger & South, 2009). Researchers typically conceptualize substance 

use and other risky behaviors (i.e. alcohol and drug use, impulsive behaviors) as 

externalizing behaviors due to their significant impairments and potential negative 

outcomes for society (Hall, Bernat, & Patrick, 2007; Wood, Read, Palfai, & Stevenson, 

2001). Whereas substance abuse problems such as drug and alcohol use are some of the 

most commonly studied externalizing disorders, a number of other conditions fall into the 

externalizing domain and have high levels of co-morbidity with drug and alcohol use.   

One additional externalizing condition that shares a great deal of conceptual 

overlap with substance use and has high rates of comorbidity with substance use 

disorders is Attention Deficit/Hyperactivity Disorder (ADHD) (Kessler et al., 2005a). 

Researchers tend to focus their attention on expressions of ADHD concerns among 

children and adolescents (Kessler et al., 2005a). Although researchers have long noted 

that ADHD can persist into adulthood, ADHD in adults has only been the focus of 

clinical attention within the last 15 years (Kessler et al., 2005a; Pary et al., 2002; Wilens, 

Faraone, & Biederman, 2004). With the recent increase in clinical attention, it has been 

noted that prevalence rates for adult ADHD are as high as 4.4% in the general population 

and tend to be comorbid with many additional psychiatric disorders (Kessler et al., 

2005b). Although comorbid with a number of internalizing and externalizing disorders, 

adult ADHD tends to co-occur with substance abuse diagnoses such as alcohol and drug 

abuse (Kessler et al., 2005b; Wilens & Morrison, 2012). 
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The child and adolescent literature has long supported the relation between 

ADHD and internalizing disorders such as anxiety, with an average comorbidity rate of 

approximately 25% among patients meeting criteria for an anxiety disorder (Jarrett & 

Ollendick, 2008). With the recent increase in clinical interest of adult ADHD, estimates 

in adulthood have provided evidence that ADHD and anxiety disorders are highly 

comorbid as well. In a study examining an adult population of individuals suffering from 

anxiety disorders, the prevalence rate of ADHD was approximately 28% (Van 

Ameringen, Mancini, Simpson, & Patterson, 2011). Specifically, SAD was the second 

highest most comorbid disorder following major depressive disorder, with a comorbidity 

rate of 38.5%.  

 Despite the existing evidence on how the proposed risky-impulsive SA subtype 

relates to drug and alcohol use, the potential role of ADHD symptoms has not been 

examined in this population. Given this, it is possible that this subtype differs from the 

typical socially inhibited subtype of SA on a range of behaviors on the externalizing 

spectrum, including alcohol use, drug use, and ADHD symptoms. Thus, an important 

next step in examining this proposed subtype is to examine the relations between the 

subtype and various externalizing behaviors including ones not focused on in previous 

studies examining these proposed subtypes. 

 The purpose of this study was to extend prior work on the potential risky-

impulsive subtype of SA by replicating distinct profiles of SA symptoms and impulsivity 

seen in prior work. Furthermore, I sought to examine differences among these profiles 

when externalizing behaviors (i.e. alcohol use, drug use, and ADHD symptoms) are taken 

into consideration.  I administered self-report measures of SA, impulsivity and various 
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externalizing behaviors to examine these profiles further. I expected to find distinct 

profiles of SA symptoms and impulsivity to emerge, replicating the work by Kashdan and 

colleagues. Specifically, I expected to find one distinct profile representing individuals 

experiencing relatively high levels of SA symptoms, but low in risk taking behaviors. I 

expected to find a second profile representing individuals high in SA symptoms and high 

in risk taking behaviors. Given that the study was conducted using an unselected sample 

of undergraduate students, I also expected to find a profile representing individuals who 

presented as low in both SA and risk taking behaviors. Furthermore, I expected that there 

would be significant differences in the profiles relations to substance use (i.e. alcohol and 

drug use) and ADHD symptoms. 

 

 

 

 

 

 

 

 

 

 

 

 

 



	  

 

8	  

Chapter 2: Method 

Participants 

 Participants were 375 undergraduate college students at a large Mid-Atlantic 

University. Participants were recruited through the SONA system, an online research 

recruitment system run by the University. Initially, 420 participants were recruited for the 

study, however participants were only included in the current study if they had complete 

data, represented by at least 90% completion of all measures in the study. Thus, the final 

sample of participants with complete data consisted of 375 undergraduates. The young 

adults in the sample had a mean age of 19.63 years (SD=2.81) and included 86 male and 

289 female participants. Participants identified their race/ethnicity as Black or African 

American (12.8%), White, Caucasian, American, or European (65.1%), Asian American 

(16.3%) or American Indian (0.5%).  In addition, 8% of participants identified as 

Hispanic and/or Latina/o. 

Study Measures 

Social anxiety.   I assessed SA using three subjective self-report scales. The first 

two scales were the Social Phobia Scale (SPS; Mattick & Clark, 1998) and the Social 

Interaction Anxiety Scale (SIAS; Mattick & Clark, 1998). Both the SPS and SIAS are 

self-report scales designed to measure SA and related symptoms in an adult population. 

The SPS is a 20-item measure designed to measure fears of being scrutinized by others 

while performing various tasks such as eating, writing, or drinking in public places. The 

20-item SIAS evaluates anxiety related to both initiating and maintaining interactions 

with others across a wide range of social situations. Both scales utilize a 5-point response 

scale ranging from 0 (not at all characteristics of me) to 4 (extremely characteristics of 
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me). In previous validation studies, both scales evidenced strong internal consistency as 

well as convergent validity, as reflected by significant correlations with other measures of 

SA (Mattick & Clark, 1997). In my sample, both measures displayed high levels of 

internal consistency, α=.92 and α=.93 respectively for the SPS and SIAS. 

In addition, I measured fear and avoidance associated with SA using the 

Leibowitz Social Anxiety Scale – Self Report (LSAS-SR; Cox et al., 1998; Fresco et al., 

2001). The LSAS-SR is a 48-item self-report measure designed to assess levels of fear 

and avoidance in the general population. The LSAS-SR assesses anxiety and avoidance 

in 24 situations; 12 social interaction based situations (e.g. making eye contact with 

people you are unfamiliar with) and 12 performance-based situations (e.g. giving a 

speech in front of others). Scores from the LSAS-SR correlate quite highly in magnitude 

with the clinician-administered version on which the self-report measure is based (i.e., r = 

.94; Fresco et al., 2001). In addition, the LSAS-SR has shown to be internally consistent 

and showed strong convergent validity with other measures of SA (Fresco et al., 2001). 

My sample showed acceptable levels of internal consistency for the LSAS-SR (α=.95). 

Impulsivity. I assessed impulsivity using an adapted version of the UPPS-P 

Impulsive Behavior Scale (UPPS-P- Short Version; Lynam et al., 2007; Billieux et al., 

2012). The UPPS-P short version is a 20-item self-report measure that assesses 

impulsivity across five core domains; negative urgency, positive urgency, (lack of) 

premeditation, (lack of) perseverance, and sensation seeking. The items on the UPPS-P 

short version represent the four items from each domain that loaded most strongly on 

each factor in the original UPPS-P scale (Billieux et al., 2012), with items rated on a 

four-point scale ranging from 1 (agree strongly) to 4 (disagree strongly). In various 
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adaptations of the measure, including a French translated version of the measure, the 

UPPS-P short version demonstrated excellent internal consistency as well as significant 

positive correlations with other domains of psychopathology previously shown to be 

associated with impulsivity (i.e. gambling behaviors, risky sexual behavior and drinking 

behavior; Billuex et al., 2012; Cyders & Smith, 2007; Smith et al., 2007). The current 

study uses three subscales; Negative Urgency, Premeditation, and Sensation Seeking. In 

my sample, the subscales of the UPPS-P short version exhibited acceptable levels of 

internal consistency (a=.68, .79, and .70 respectively.). 

Alcohol use.  Alcohol use was measured using the Michigan Alcoholism 

Screening Test (MAST; Selzer, 1975). The MAST is a 24-item self-report measure 

designed to assess alcohol related problems in the general population. The MAST 

assesses use and abuse using a yes/no response format and provides a total score ranging 

from 0-53, with higher scores indicating greater difficulties with alcohol use. 

Furthermore, the MAST uses a weighted point system, with certain questions 

representing higher diagnostic utility and thus holding more weight in the total score. The 

MAST possesses adequate internal consistency and strong convergent validity with 

DSM-IV diagnoses for alcohol abuse problems (Selzer, 1975; Conley, 2001). In my 

sample, the MAST exhibited adequate internal consistency (α=.58; Note: Internal 

consistency estimates in SPSS represent the same value for both likert-type and 

dichotomously scaled items) 

Drug use. Drug use was measured using the Drug Use Disorders Identification 

Test (DUDIT; Berman, Bergman, Palmstierna, & Schlyter 2005a). The DUDIT is an 11-

item self-report measure designed to assess frequency and severity of drug use in the 
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general population. Specifically, it aims to identify individuals who may be at risk of 

developing drug-use disorders. In one study, researchers found the DUDIT to possess 

adequate internal consistency as well as show significant positive correlations with DSM-

IV drug abuse diagnoses both clinical and non-clinical samples, suggesting its utility in 

identifying those in the general population who may possess drug-use problems (Berman, 

Bergman, Palmstierna, & Schlyter, 2005b). In my sample, the DUDIT exhibited good 

levels of internal consistency (α=.81). 

Attention Deficit/Hyperactivity Disorder symptoms. Adult Attention 

Deficit/Hyperactivity Disorder symptoms were assessed using the Adult ADHD Self-

Report Scale (ASRS; Kessler et al., 2005b). The ASRS is an 18-item self-report measure 

developed to assess the prevalence of ADHD symptoms in the general adult population. 

The ASRS uses a frequency report scale ranging from “Never” to “Very Often.” The 

ASRS contains nine questions pertaining to inattention symptoms and nine questions 

designed to assess for hyperactivity and impulsivity. The ASRS has shown excellent 

sensitivity and specificity in indentifying clinical levels of ADHD when used in both 

clinical and normative samples (Kessler et al., 2005b). The ASRS exhibited good levels 

of internal consistency in the current sample (α=.85). 

Depressive symptoms. I measured depressive symptoms using a modified version 

of the self-report Beck Depression Inventory –II (BDI-II; Dozois, Dobson, & Ahnberg, 

1998). This is a 21-item measure that assesses depressive symptoms in adult populations. 

In order to address confidentiality precautions, I did not administer item 9, which inquires 

about suicidal thoughts. Thus, my total score was calculated based on 20 items. The BDI-

II has shown to exhibit good internal consistency and validity with other measures of 
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depressive mood (Dozois, Dobson, &Ahnberg, 1988).  I observed an adequate level of 

reliability in the current sample (a=.92) 

Anxiety sensitivity. I assessed anxiety sensitivity using the Anxiety Sensitivity 

Index (ASI: Taylor et al., 2007). The ASI is an 18-item self-report measure which assess 

the three most common and well-studied factors of anxiety sensitivity; physical, 

cognitive, and social concerns. The ASI yields subscale totals for each of these three 

constructs as well as a total score. The ASI asks respondents to rate how characteristic of 

them each statement is ranging from “1= Very Little” to “5=Very Much.” The ASI has 

been shown to possess good psychometric properties including high internal consistency 

and high validity with individuals meeting criteria for a range of anxiety disorders (i.e. 

Generalized Anxiety Disorder and Panic Disorder) displaying significantly higher scores 

on the ASI-III compared to normal controls (Taylor et al., 2007). The current sample 

yielded adequate levels of internal consistency for the ASI-III (α=.91). 

Emotion reactivity. I assessed emotion reactivity using the Emotion Reactivity 

Scale (ERS; Nock, Wedig, Holmberg, & Hooley, 2008). The ERS is a 21-item self-report 

measure designed to measure the sensitivity, intensity and persistence of emotions and 

originally created for use with adolescents and young adults. Items on the ERS are rated 

on a 4-point scale ranging from  “0= not at all like me” to “4=completely like me” with 

possible total scores ranging from 0-84. In the original validation of the ERS, the measure 

was shown to have excellent internally consistency (α=.94) as well as strong convergent 

and discriminant validity. Specifically, the ERS showed significant positive correlations 

with measures of behavioral inhibition but was unrelated to measures affiliation and 
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urgency (Nock et al., 2008). In my sample, I observed an acceptable level of internal 

consistency (α= .94) 

Fear of negative evaluation. Fear of negative evaluation was measured using the 

Brief Fear of Negative Evaluation Scale (BFNE; Leary, 1983). The BFNE is a 12-item 

likert scale designed to measure fear of negative evaluation in the normative adult 

population. The BFNE exhibits significant, positive relations with measures of social 

avoidance and distress, suggesting its utility in relating to core features of SA and thus 

it’s utility in assessing patients experiencing SA (Weeks et al., 2005). In a validation 

study with a clinical population, the BFNE reliably distinguished those experiencing SA 

from non-anxious controls as well as sensitivity to treatment among patients, showing an 

improvement over the initial FNES (Weeks et al., 2005). In my sample, I observed an 

acceptable level of internal consistency (α= .93).  

Demographics.  Participants completed a demographics form that inquired about 

age, gender, ethnicity and year in school. 

Procedure 

 All procedures were conducted following approval by the Institutional Review 

Board at the University. In order to participate, individuals had to be currently enrolled 

undergraduate students at the university where the study was conducted and had to be at 

least 18-years of age or older. All participants were recruited using the SONA system as 

described previously. Participants registered for a study slot using the SONA system and 

were then directed to a Qualtrics database (Qualtrics, Provo, UT). Qualtrics is an online 

data-collection website designed to allow for easy and confidential data collection. Upon 

following the link to the database, participants were directed to an online consent form 
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explaining all procedures, risks and benefits. Following the online consent form, all 

measures were completed online via Qualtrics in a single time period. Data collection 

took place on participants’ own time and thus they could complete the measures at the 

location of their choice. Following completion of all measures, participants were granted 

extra credit for the class of their choice through the SONA system. 

Data-Analytic Plan 

In order to examine distinct profiles of SA and impulsivity, I used exploratory 

latent class analysis (LCA; McCutcheon, 1987).  LCA is a person-centered approach that 

uses ordinal or categorical variables to produce different classes within which there is a 

local independence of indicators (i.e., variables that are independent within each level of 

the latent classes found in the analysis).  In addition, LCA produces tests of the relative 

and absolute fit of models, allowing one to test how many categorical classes yield the 

“best fit” to the data. Consistent with recent LCA work (De Los Reyes, Henry, Tolan, & 

Wakschlag, 2009; De Los Reyes et al., 2013), I dichotomized SA and impulsivity scores 

by recoding participants into groups using a nominal variable for each group (i.e., 1 = top 

25%, 0 = below top 25%, or 1 = above clinical cut-off, 0 = below clinical cut-off). 

Specifically, for one SA measure with available clinical cutoffs (i.e., LSAS-SR; score of 

60 or above; Rytwinski et al., 2009), I dichotomized the measure based on this cutoff.  

For the remaining measures of SA and impulsivity without clinical cutoffs, I 

dichotomized each measure based on whether participants scored above versus below the 

top 25%.  For the dependent variable (externalizing behaviors), I created median splits of 

all scores (i.e., ADHD symptoms, drug and alcohol use) and used these scores in 

subsequent analyses. 
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 I entered dichotomized SA and impulsivity variables into an LCA model.  

Specifically, I used the Latent GOLD® (Statistical Innovations Inc, 2005) software to 

further examine whether patterns of SA and impulsivity scores could be used to identify 

latent class subgroups of participants in my sample. LCA yields estimates of the absolute 

and relative fit of the models using statistics such as the chi-square for each model tested.  

Consistent with prior work (e.g., De Los Reyes et al., 2009; De Los Reyes et al., 2013), I 

examined model fit by tracking the statistical significance of the chi-square statistic, or 

the instance in which chi-square shifted from indicating statistical significance for one 

model and then non-significance for the next model.  Specifically, I began with assessing 

fit for a one-cluster model, and then moved to examining fit of two-cluster and then 

three-cluster models and so forth, until I identified the first class where the model fit 

statistic was non-significant (i.e., the class chosen as best fitting the data).  As an 

additional check of model fit, I assessed the mean probability of latent class assignment 

for each class.  Specifically, each participant in the sample received an estimate of 

probability of membership in each of the latent classes in a model solution ranging from 

0 to 1, with greater scores indicating greater probability of membership in a given latent 

class.  I used the mean threshold of .70 as an indicator of whether the classes selected as 

best fitting the data resulted in participants that, on average, evidenced a high probability 

of assignment to their particular class (see Nagin, 2006). 

Following modeling via LCA, I conducted a Generalized Estimating Equation 

(GEE) to examine relations between the classes and externalizing domains (i.e. alcohol 

use, drug use, and ADHD symptoms). Given that the ratings were non-independent 

observations (i.e., different externalizing behaviors tend to be correlated with one 



	  

 

16	  

another), the data violated key assumptions underlying general linear modeling (GLM). 

Given this, I examined my main hypothesis using GEE; an extension of the GLM that 

allows for correlated data structures (Hanley, Negassa, & Forester, 2003).  

For my GEE model, I used a binomial distribution with a logit link function and 

an unstructured correlation matrix. Specifically, I modeled my dependent variable 

(Externalizing behavior) as a function of three factors in a repeated measures design. I 

entered as an independent variable one within-subjects factor (“Domain”) to account for 

the type of externalizing domain (ADHD symptoms, drug use and alcohol use). Next, I 

entered as a second independent variable the between-subjects factor (“Profile”) to 

account for the social anxiety-impulsivity profile for each subject. Lastly, I entered in the 

interaction between “Domain” and “Profile” to account for the interaction between the 

two. 

Design Considerations 

The first design consideration is the use an undergraduate normative sample. 

There are a number of reasons this specific population was chosen for this study. First, 

numerous epidemiological studies have shown that rates of alcohol and drug use are 

higher for individuals in college than both their same age, non-university peers as well as 

individuals in other age cohorts (i.e. teenagers and adults; Ham & Hope, 2003; O’Malley 

& Jonhston, 2002). Based on a synthesis of multiple epidemiological studies conducted 

over a nearly decade long period, researchers estimate that nearly 70% of full-time 

college students consume alcoholic drinks within a 30-day time span (O’Malley & 

Johnston, 2002). It is clear that although a large number of college students drink, not all 

college students drink, thus I expect to find great variation in this variable in the sample. 
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This will allow me to view risk-taking behaviors such as alcohol and drug use over a 

wide range. Second, prior research has shown that both social anxiety and risk taking 

behaviors (i.e., substance use, alcohol use, and unprotected sexual activity) tend to 

emerge in adolescents and remained heightened throughout the emerging adulthood 

period (Kessler et al., 2012, Jonhston, O’Malley, & Bachman, 2003). Thus, 

undergraduate college students are an ideal population to examine these constructs in. 

Another important design consideration is the choice of an impulsivity measure, 

namely the UPPS-P, as a personality factor linked to risk taking and externalizing 

behavior. The main reason for this decision was that I wanted a way to measure risky, 

externalizing behavior in a way that didn’t make an aspect of the independent variable 

redundant with the dependent variable. That is, given that an aspect of externalizing 

behaviors was needed to categorize the profiles (i.e., the independent variable), I wanted 

to ensure this would not involve introducing significant shared method variance between 

measures to construct the latent classes and the dependent measures (i.e., externalizing 

behaviors, namely alcohol use, drug use, and ADHD symptoms). Broadly, impulsivity 

has been defined as an inability to ask questions without thinking, a lack of sensitivity to 

understanding the consequences of one’s actions, and an inability to inhibit certain 

behaviors that may be seen as inappropriate such as substance use and law breaking 

(Reynolds, Ortengren, Richards, & de Wit, 2006). Given that impulsivity represents a 

personality style for which high levels pose risk for engagement in inappropriate and 

potentially risky behavior, it seemed an appropriate construct to distinguish individuals 

experiencing social anxiety in terms of those who tend to engage in inhibited social 

behavior (i.e., relatively low levels of impulsivity) from those who tend to engage in 
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disinhibited behavior (i.e., relatively high levels of impulsivity).  

In addition, I specifically chose the UPPS-P due to its strong relations with 

measures of real-world externalizing behaviors, specifically alcohol use. In an 

undergraduate sample examining a version of the UPPS that did not include the positive 

urgency subscale (i.e., only the negative urgency, premeditation, sensation seeking, and 

perseverance subscales), all four subscales evidenced significant relations with alcohol 

use and problems associated with that use (Magrid & Colder, 2007). In addition, the 

UPPS-P, which includes a subscale specifically developed to assess the concept of 

positive urgency, significantly relates to both self-reports of drinking and other risk 

taking behavior as well as risk taking on a real-world based manipulation of risk taking 

(i.e. the Balloon Analog Risk Task; BART; Cyders et al., 2012). Thus, the UPPS-P 

appears to be an ecologically valid way of measuring impulsivity as it related to the 

outcomes used in the present study. 

A third design consideration is the decision to dichotomize the scores from the 

self-report measures used to examine fit in the LCA models. This decision is consistent 

with prior work that has used LCA to examine underlying latent constructs in order to 

form groups (De Los Reyes, Henry, Tolan, & Wakschlag, 2009; De Los Reyes et al., 

2013; Althoff, Rettew, Faraone, Boosma, & Hudziak, 2006). Notably, researchers have 

argued that if the underlying variable you use to classify the groups (i.e., social anxiety 

scores) were examined continuously, the classes formed may merely reflect differences in 

severity of symptoms rather than underlying differences in the latent structure of the 

construct (Althoff et al., 2006). In addition, when you use continuous variables to 

categorize your classes in LCA, the cut-points for the classes are empirically determined 
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and thus may be sample-specific, similar to the positioning of variables in a stepwise 

multiple regression model (see Cohen, Cohen, Aiken, & West, 2003). Thus, use of 

continuous variables poses increased risk of findings not generalizing to other 

populations or samples examined. However, by using clearly defined, dichotomized cut 

offs, you are able to increase likelihood that the classes yielded can be generalized to 

other populations. 
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Chapter 3: Results 

Preliminary Analyses 

 Preliminary analyses revealed that all SA and impulsivity measures met the 

statistical assumptions for the proposed analyses (i.e., acceptable ranges of skewness [≈ 

+/−1.0]). However, I observed significant skewness for participants’ BDI-II reports 

(skewness = 1.96). Given this, I applied a square root transformation to these scores, and 

observed a reduction in skewness for these transformed scores (skewness = .42). Thus, 

these transformed scores were used in tests of my main hypotheses. Table 1 displays 

summary statistics for all study measures. 

Identifying Profiles of Social Anxiety and Impulsivity 

 To examine the hypothesis that I would identify three distinct classes of SA and 

impulsivity, I tested LCA models using the data-analytic plan described previously. I 

began with a one-cluster model and continued conducting LCA models evaluating the fit 

and interpretability of each. As predicted, the three-class solution fit the data best, χ2 (43) 

= 41.64, ns, L2 = 47.30, ns. Figure 1 shows the fit statistics and reports a graphical 

representation of the three-class solution. Table 2 reports the frequencies, percentages, 

and probabilities of latent class assignment for each of the three identified classes. 

Consistent with my hypothesis, the three classes represented individuals who were: (1) 

low on SA and low on impulsivity (LowSA-LowImp, N = 281), (2) high on SA and low 

on impulsivity (HighSA-LowImp, N = 67), and (3) high on SA and high on impulsivity 

(HighSA-HighImp, N = 27). The mean assignment probabilities of all three classes were 

each above 0.90 and thus well above the recommended threshold of 0.70 (Nagin, 2006). 
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 Next, I examined the two profiles of individuals high in SA (i.e. HighSA-LowImp 

and HighSA-HighSA) to determine if the groups differed on levels of SA and other 

internalizing concerns (i.e., emotional reactivity, depression, and anxiety sensitivity). 

Pair-wise comparisons revealed that the two groups high in SA did not differ 

significantly on measures of internalizing concerns (p-values ranging from .15 to .68). As 

an additional metric, I computed the effect sizes of the mean differences between the two 

groups and found small effect sizes for all measures examined (i.e., Cohen’s d values 

ranging from -.16 to .32; see Cohen, 1988). In fact, the effect sizes were not only small 

but were inconsistent in that they pointed in different directions of effects, with some 

non-significant effects indicating greater scores for one group relative to the other and 

vice versa. Thus, consistent with prior work (Kashdan & Hoffman, 2008), tests were 

inconclusive as to whether the two SA groups differed on levels of SA or other 

internalizing concerns. 

Relations Between Social Anxiety – Impulsivity Classes and Externalizing Concerns 

To examine the relations between latent classes of SA and impulsivity and 

externalizing concerns (i.e., alcohol use, drug use, and ADHD symptoms), I conducted 

GEE using the data-analytic plan described previously. Analysis revealed a significant 

main effect of both latent class and externalizing domain (See Table 4). Overall, the 

HighSA-HighImp class exhibited greater likelihoods of exhibiting externalizing behavior, 

relative to the two other classes. However, these effects were qualified by a significant 

domain X class interaction. Post-hoc univariate analyses of these effects revealed small 

and non-significant differences between the HighSA-HighImp class and both the 

LowSA-LowImp (95% Wald Confidence Interval [CI]: [-.03,1.57]; p=.06) and HighSA-
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LowImp (95% Wald CI: [-.62,1.19]; p=.53) classes when the domain was alcohol use. 

Further, I observed marginally significant differences between the HighSA-HighImp 

class and the LowSA-LowImp (95% Wald CI: [-.04, 1.56]; p=.06) and HighSA-LowImp 

(95% Wald CI: [-.02,1.80]; p=.05) classes when the domain was drug use. Importantly, I 

observed statistically significant differences between the HighSA-HighImp class and the 

LowSA-LowImp (95% Wald CI: [.97, 3.14]; p<.001) and HighSA-LowImp (95% Wald 

CI: [.25,2.58]; p<.05) classes when the domain was ADHD.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



	  

 

23	  

Chapter 4: Discussion 

Main Findings 

The purpose of this study was to examine subtypes of SA, as well as associated 

features of these SA subtypes. There were four main findings. First, I replicated prior 

work in identifying SA subtypes in a sample of undergraduate college students, with 

LCA revealing a 3-class solution for participants’ levels of SA and impulsivity. 

Specifically, I found one class of individuals evidencing low SA and low impulsivity, one 

class with individuals high on SA and low on impulsivity, and a third class with 

individuals high on SA and high on impulsivity. Second, I found that the two latent 

classes representing individuals who evidenced relatively high SA did not statistically 

differ on measures of SA and other internalizing concerns (i.e., depression, anxiety 

sensitivity, and emotion reactivity). That is, these classes did not appear to be 

distinguishable on levels of internalizing concerns. 

 Third, I found that the SA subtypes significantly differed in their levels of 

externalizing behavior. Specifically, those participants evidencing high levels of both SA 

and impulsivity exhibited a greater likelihood of exhibiting externalizing behaviors (i.e., 

alcohol use, drug use, and ADHD symptoms) relative to the participants evidencing high 

levels of SA and low levels of impulsivity. Fourth, I found that the significant difference 

between SA subtypes on externalizing behaviors depended on the externalizing domain 

examined, such that the only statistically significant difference I observed between SA 

subtypes was on level of ADHD symptoms.  

Significance of Main Findings 
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 This study expands the literature by replicating prior work by Kashdan and 

colleagues on SA subtypes in an unselected sample of undergraduates. Specifically, there 

appears to be a distinct group of individuals who evidence high levels of both SA and 

impulsivity that can be distinguished on levels of externalizing behavior from individuals 

who evidence high levels of SA and low levels of impulsivity. In addition, to my 

knowledge, this is the first investigation to examine relations between these SA subtypes 

and externalizing behaviors beyond aggressive behavior and substance use, namely 

ADHD symptoms. In fact, among externalizing behaviors, the SA subtypes appear to 

evidence the strongest differences on levels of ADHD symptoms. Given that this is a 

factor that has not been considered in research thus far, future research should examine 

this relation in more depth and focus on understanding mechanisms by which ADHD 

symptoms may play a role in the differences between SA subtypes. 

 There are a number of reasons why the results of this study may have shown a 

significant difference in the SA subtypes with regard to ADHD symptoms, but not 

alcohol and drug use. Firstly, alcohol and drug use represent a common occurrence 

among college students in the United States. Specifically, a meta-analysis conducted over 

a nearly 10-year period revealed that approximately 70% of full-time college students in 

the United States consume alcoholic drinks within a 30-day time period (O’Malley & 

Johnston, 2002). In addition, 30% of college students report using marijuana in their 

lifetime, and 17% report use within a 30-day span (Mohler-Luo, 2003). In addition, SA 

symptoms appear to confer specific risk for engagement in drug and alcohol use in 

general (Bruckner, 2004). Thus, alcohol and drug use appear to be something that a large 

proportion of undergraduate college students engage in, regardless of SA status. That is, 
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undergraduate college students who exhibit any concerns with anxiety or other 

psychosocial concerns may be more likely to engage in substance use behaviors in 

general and this may account for the lack of significant differences observed between the 

SA subtypes on alcohol and drug use measures. 

 Second, in addition to the high rates of drug and alcohol use among undergraduate 

college students, recent research has suggested that SA and ADHD may exhibit 

significant co-morbidity. Findings in the child and adolescent literature have suggested 

that there is significant overlap between ADHD and internalizing disorders and that 

comorbidity rates may be as high as 25% (Jarrett & Ollendick, 2008). Thus, it may be 

that ADHD symptoms are more likely to occur in those suffering from anxiety disorders 

such as SAD relative to individuals lower in SA symptoms. At the same time, our 

understanding of the development and maintenance of adulthood ADHD is 

underdeveloped relative to knowledge of this condition among children and adolescents 

(Kessler et al., 2005a; Pary et al., 2002; Wilens, Faraone, & Biederman, 2004).). Thus, 

future research should seek to further examine the relations between SA subtypes and 

levels of ADHD concerns. 

Limitations 

 Three limitations to the current study should be noted. First, I used a normative 

sample of undergraduate college students to examine SA subtypes. While I did find a 

substantial portion of individuals elevated in SA symptoms with varying levels of 

impulsivity, the majority of the sample evidenced low levels of both SA and impulsivity. 

Thus, I am limited in my ability to generalize these LCA classes and associated 

differences in externalizing behaviors to clinical samples of SAD. At the same time, prior 
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work supports the existence of these SA subtypes in clinical samples of adult SAD 

patients, although this support is based on findings primarily from a single research team 

(e.g., Kashdan & Hoffman, 2008). Thus, future research from additional research teams 

should replicate identification of these SA subtypes in clinical samples, and examine 

differences among these subtypes in externalizing behaviors. 

 Second, I relied solely on self-report measures to classify the SA subtypes. The 

self-report method provides useful information on how individuals characterize their own 

thoughts and behaviors. Yet, experts have emphasized that in order to properly evaluate 

anxiety and anxiety related concerns, researchers ought to use a variety of techniques 

including behavioral and performance-based measures (Silverman & Ollendick, 2005; 

Barlow, 2005; Hunsely & Mash, 2005, Antony & Rowa, 2005). Future research should 

employ a range of evidence based assessments that measure a variety of associated 

behaviors of SA including factors that precipitate the onset of anxiety symptoms (e.g., 

maladaptive thought patterns), patterns of behavioral avoidance, physical symptoms (e.g., 

sweating, heart palpitations), and social skill deficits. 

 Lastly, I chose to dichotomize the key dependent variables in my LCA modeling. 

In doing so, it is possible that I reduced my statistical power to detect differences between 

SA subtypes, as discrete data often evidence lower levels of reliability and validity 

relative to dimensional data (for a review, see Markon, Chmielewski, & Miller, 2011). 

However, this decision was in line with previous research suggesting continuous 

variables pose their own difficulties in LCA modeling. Specifically, researchers have 

noted that using continuous variables may lead to classes formed that reflect differences 

in symptom severity and not underlying differences in construct latent structure (Althoff 
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et al., 2006). In addition, after examining the latent profile assignment values for the three 

LCA classes of SA and impulsivity, I noted the mean profile assignment probability 

across the classes was .96, indicating extremely high likelihood that individuals were 

classified into the profile that best fits their SA and impulsivity symptoms. 

Research and Clinical Implications 

 My findings have important research and practical implications. First, to my 

knowledge, all work to date examining SA subtypes has been conducted by one work-

group (Kashdan & McKnight, 2010; Kashdan & Hoffman, 2008; Kashdan, Elhai, & 

Breen, 2008). Thus, my findings represent the first successful replication of findings from 

a group independent from group who initially identified the subtypes. This successful 

replication further supports the idea that people may exhibit individual differences in how 

they respond to SA concerns. Additionally, this finding suggests that there may be utility 

in identifying psychopathology domains such as ADHD symptoms that appear to co-

occur among individuals high in both SA and impulsivity. That is, identifying these 

characteristics in individuals may allow researchers and clinicians to predict who may 

show increased tendencies towards impulsivity and risk taking behaviors.  

This identification could have important implications for the diagnosis and treatment of 

SAD. Given that nearly all work to date has focused on the shy, behaviorally inhibited 

form of SAD, all current treatment methods focus on that subtype as well (Bogels et al., 

2010). Given this, an important next step is to examine whether SA subtypes may differ 

in their response to current treatments for SAD and associated symptoms. For example, 

individuals belonging to the new subtype identified in this sample (i.e. HighSA-HighImp) 

may not respond as well to current behavioral treatments for SAD. The majority of 
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current treatments for SAD use social skills training and exposure techniques, which 

focus on behavioral inhibition and avoidance (Biedel and Turner, 2007). However, this 

new SA subtype does not appear to express concerns with inhibition or avoidance and 

instead display difficulties with disinhibition and engagement in risky behaviors. Thus, it 

remains unclear how this subtype may respond to current treatments given that they do 

not target the main difficulties individuals in this group express. Future research should 

seek to examine individual differences between the prototypically inhibited and 

impulsive SA subtypes in response to current behavioral treatment modalities. 

Concluding Comments 

 In sum, my findings suggest the presence of SA subtypes in a college student 

sample. I was able to replicate SA subtypes previously seen in work with college students 

and clinical samples. In addition, my work provides evidence that these subtypes differ 

on their expression of externalizing behaviors, namely alcohol use, drug use, and ADHD 

symptoms. The findings suggest that the profiles showed the largest differences when 

ADHD symptoms were considered. These findings have important implications for the 

assessment of correlates of SA. Thus, I encourage future work in both clinical and 

research settings to further examine the SA subtypes further, especially the associated 

features of the newly identified profile high in SA and impulsivity.  
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Table 1 : Means (M) and Standard Deviations (SD) Estimates of Survey 

Measures of Social Anxiety, Impulsivity and Correlates 

Variable M SD 

SIAS 26.08 14.37 

SPS 20.79 14.15 

LSAS 47.22 24.26 

MAST 43.00 3.41 

DUDIT 2.11 3.76 

ASRS 29.44 9.28 

UPPS Negative Urgency Subscale 2.30 .72 

UPPS Premeditation Subscale 1.72 .54 

UPPS Sensation Seeking Subscale 2.56 
 

.69 
 

BFNE 21.33 7.88 

ASI 34.23 11.80 

ERS 28.59 17.14 

BDI-II 9.18 8.66 

Note. SIAS = Social Interaction Anxiety Scale, SPS = Social Phobia Scale, LSAS = 

Leibowitz Social Anxiety Scale, MAST = Michigan Alcohol Screening Test, DUDIT = 

Drug Use Disorders Identification Test, ASRS = Adult ADHD Self-Report Scale, BFNE 

= Brief Fear of Negative Evaluation Scale; ASI = Anxiety Sensitivity Index, ERS = 

Emotion Regulation Scale, BDI-II = Beck Depression Inventory-II. 
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Table 2:  Latent Class Solution of Classes of SA and Impulivity (N=375) 

 

Latent Class 
N % Mean Assignment 

Probability 
LowSA – LowImp 281 74.5% .98 

HighSA - LowImp  67 17.0% .94 

HighSA – HighImp 27 8.5% .97 

Total 375 100% .96 

                                                          Conditional Probabilities for Measured Variables 

Measured Variable                                                  Latent Classes 

LowSA-LowImp HighSA-LowImp 
 

HighSA-HighImp 

Leibowtiz Social 
Anxiety Scale (LSAS) 
Total Score  

Below Clinical Cut Off. 
0.95 

At or Above Clinical Cut 
Off. 0.23 

Below Clinical Cut Off. 
0.01 

At or Above Clinical Cut 
Off. 0.58 

Below Clinical Cut Off. 0.04 
 

At or Above Clinical Cut 
Off. 0.19 

Social Interaction 
Anxiety Scale (SIAS) 
Total Score 

Below 25th Percentile. 0.92 
At or Above 25th 
Percentile. 0.24 

Below 25th Percentile. 0.07 
At or Above 25th 
Percentile. 0.44 

Below 25th Percentile. 0.01 
At or Above 25th Percentile. 

0.32 
Social Phobia Scale 
(SPS) Total Score  

Below 25th Percentile. 0.94 
At or Above 25th 
Percentile. 0.19 

Below 25th Percentile. 0.04 
At or Above 25th 
Percentile. 0.55 

Below 25th Percentile. 0.02 
At or Above 25th Percentile. 

0.26 
UPPS Impulsivity 
Scale – Negative 
Urgency Score 

Below 25th Percentile. 0.81 
At or Above 25th 
Percentile. 0.55 

Below 25th Percentile. 0.14 
At or Above 25th 
Percentile. 0.25 

Below 25th Percentile. 0.05 
At or Above 25th Percentile. 

0.20 
UPPS Impulsivity 
Scale -Sensation 
Seeking Score 

Below 25th Percentile. 0.72 
At or Above 25th 
Percentile. 0.84 

Below 25th Percentile. 0.19 
At or Above 25th 
Percentile. 0.08 

Below 25th Percentile. 0.09 
At or Above 25th Percentile. 

0.08 
UPPS Impulsivity 
Scale – Premeditation 
Score 

Below 25th Percentile. 0.75 
At or Above 25th 
Percentile. 0.72 

Below 25th Percentile. 0.21 
At or Above 25th 
Percentile. 0.01 

Below 25th Percentile. 0.04 
At or Above 25th Percentile. 

0.27 
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Table 3: Means (M) and Standard Deviations (SD), and Effect Size (Cohen’s D) Estimates of 

Social Anxiety Correlates in Cluster 2 (HighSA-LowImp) and Cluster 3 (HighSA-HighSA) 

 

Variable Cluster 2 

M(SD) 

Cluster 3 

M(SD) 

Cohen’s D Effect 

Size 

p 

BFNE 28.95(6.96) 26.65(7.17) 

 

.32 .15 

ASI 43.50(10.31) 44.54(10.70) -.10 .66 

ERS 40.76(15.80) 43.43(16.42) -.16 .47 

BDI-II 3.63 (1.23) 3.78(1.30) -.12 .61 

 

Note. BFNE = Brief Fear of Negative Evaluation Scale; ASI = Anxiety Sensitivity Index, 

ERS = Emotion Regulation Scale, BDI-II = Beck Depression Inventory-II. 
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Table 4: Generalized Estimating Equations Displaying Differences in Externalizing 

Domains by Latent Class Membership 

Factor Wald X2 Pseudo-R2 P 

Latent Class 15.28 0.39 .000 

Externalizing Domain 12.24 0.32 .002 

Class * Domain 11.33 0.29 .023 
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Figure 1: Fit Statistic of Latent Analysis Classes of SA and Impulsivity  
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