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ABSTRACT 

 

 
Anxiety sensitivity (AS) has become one of the most well researched risk factors for the 

development of psychopathology. Research has found that the AS subfactor of cognitive 

concerns may play an important role in PTSD, depression, and suicide. AS reduction protocols 

commonly use interoceptive exposure (IE), or exposure to bodily sensations, to reduce AS. 

However, current IE paradigms (e.g., CO2 inhalation, straw breathing, hyperventilation) 

primarily induce physical anxiety symptoms (e.g., racing heart, dizziness), and thus might not be 

optimal for the reduction of AS cognitive concerns. Previous work has shown that fear reactivity 

during the induction of dissociative symptoms is uniquely associated with AS cognitive 

concerns, and therefore it is possible that repeated exposure to dissociative symptoms will result 

in habituation and decreased AS cognitive concerns. The current study investigated whether 

repeated exposure to the induction of dissociative symptoms would reduce AS cognitive 

concerns, and thus be viable as an IE component of treatments directly targeting AS cognitive 

concerns. Participants (N = 50) who scored at or above 1 SD above the mean on the ASI-3 

cognitive subscale were randomly assigned to repeated exposure to dissociative symptoms 

through audio-visual stimulation or to a control condition (repeatedly listening to classical 

music). Results revealed that the classical music control condition resulted in significant 

decreases in AS cognitive concerns as compared the active dissociation exposure treatment. 

Unfortunately, these results do not support the viability of this exposure paradigm in the current 

format as a treatment for elevated AS cognitive concerns. Future directions include increasing 

the potency of the symptoms induced, increasing the number of exposures, and providing a 

stronger conceptual framework for the participants prior to undergoing the exposures. 
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CHAPTER 1 

 

INTRODUCTION 

 

Anxiety sensitivity (AS), or a fear of anxiety-related sensations, is one of the most well 

researched risk factors for the development of anxiety and related psychopathology. AS reflects 

an individual’s tendency to respond fearfully to symptoms of anxiety arising from the belief that 

these symptoms will have negative cognitive, physical, or social consequences (Reiss & 

McNally, 1985). Originally proposed as part of Reiss’ Expectancy Theory, AS was 

conceptualized as one of three fundamental sensitivities (AS, fear of negative evaluation, and 

illness sensitivity) that directly contribute to the development of anxiety psychopathology. 

Research has supported this model, as studies have repeatedly found AS to be elevated among 

individuals with anxiety pathology as compared to non-pathological individuals (Olatunji & 

Wolitzky-Taylor, 2009; Taylor, Koch, & McNally, 1992). However, researchers have also 

shown AS to be reliably related to non-anxiety psychopathology including cigarrette smoking, 

substance use, eating disorders, major depression, and suicidal ideation, (Allan et al., 2015; 

Buckner et al., 2011; Capron, Cougle, Ribeiro, Joiner, & Schmidt, 2012; Otto, Pollack, Fava, 

Uccello, & Rosenbaum, 1995; Schmidt, Buckner, & Keough, 2007; Zvolensky et al., 2005) 

demonstrating the true transdiagnostic nature of the risk conferred by elevated levels of AS.  

Kraemer et al. (1997) proposed guidelines for establishing risk factors that include: a 

clearly defined outcome, clearly defined risk factor, temporal precedence of the risk factor, and 

demonstration that the risk factor predicts subsequent outcome. Furthermore, risk factors are 

considered fixed when they cannot be changed and variable when they are malleable (Kraemer et 

al., 1997). Thus, variable risk factors are ideal when considering the ability to develop treatments 

to prevent the development, or treat the presence, of psychopathology. AS is one such variable 

risk factor. Studies have demonstrated that in addition to the elevated levels of AS found among 

patient populations, AS prospectively predicts the development of psychopathology. In a seminal 

study, Maller and Reiss (1992) found that individuals with elevated levels of AS were five times 

more likely to develop a future anxiety disorder as compared to those with low levels of AS. 

More recent work has found that AS prospectively predicts panic attacks, posttraumatic stress 

disorder (PTSD), eating disorders, and suicidal ideation (Anestis, Holm-Denoma, Gordon, 

Schmidt, & Joiner, 2008; Capron, Cougle, et al., 2012; Schmidt, Lerew, & Jackson, 1997, 1999; 
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Verreault et al., 2012). Furthermore, research has also shown that even after controlling for trait 

anxiety, individuals with high AS are more likely to develop Axis-I pathology than individuals 

with low AS (Schmidt, Zvolensky, & Maner, 2006).  

Also important in the classification of AS as a variable risk factor, AS has been shown to 

be malleable, and can be reduced via low-cost interventions including: single day workshops 

(Gardenswartz & Craske, 2001), three-session cognitive-behavioral interventions (Watt, Stewart, 

Birch, & Bernier, 2006; Watt, Stewart, Lefaivre, & Uman, 2006), six-week exercise protocols 

(Broman-Fulks & Storey, 2008), telephone delivered protocols (Olthuis, Watt, Mackinnon, & 

Stewart, 2014), and computerized assisted protocols (Keough & Schmidt, 2012; Schmidt, 

Capron, Raines, & Allan, 2014; Schmidt, Eggleston, et al., 2007). Furthermore, studies have 

demonstrated that amelioration of elevated levels of AS can result in both less risk of developing 

clinically significant psychopathology as compared to controls (Schmidt, Eggleston, et al., 2007), 

and a decrease in active psychopathological symptoms as compared to controls (Norr, Allan, 

Macatee, Keough, & Schmidt, 2014; Schmidt et al., 2014), highlighting the utility of AS in both 

preventative and treatment approaches.  

Although the majority of AS research has examined the role of AS as a unitary construct, 

factor analytic work has demonstrated that AS comprises three lower-order dimensions: 

cognitive concerns, physical concerns, and social concerns (Taylor et al., 2007; Zinbarg, Barlow, 

& Brown, 1997). AS cognitive concerns reflect the tendency to respond anxiously to feelings of 

cognitive dyscontrol, such as experiencing difficulty concentrating, and interpreting those 

feelings of cognitive dyscontrol to be indicative of an impending mental catastrophe (e.g., going 

crazy or losing their mind). AS physical concerns reflect the tendency to respond anxiously to 

physiological symptoms of anxiety, such as elevated heartrate, and interpret those symptoms to 

be indicative of an impending physical catastrophe (i.e., having a heart attack or stroke). AS 

social concerns reflect the tendency to fear potential negative evaluations resulting from others 

noticing publically-observable symptoms of anxiety, such as blushing.  

Research on AS subfactors has primarily focused on AS physical concerns (Olatunji & 

Wolitzky-Taylor, 2009). However, recent work has demonstrated the importance of AS cognitive 

concerns. In one of the first examinations of AS cognitive concerns, Zinbarg and colleagues 

(1997) found that individuals diagnosed with panic disorder (PD), social anxiety disorder, 

obsessive-compulsive disorder (OCD), and generalized anxiety disorder (GAD) had elevated AS 
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cognitive concerns as compared to non-clinical controls. More recent work has examined 

specificity with regard to relations between AS cognitive concerns and anxiety pathology. This 

work has shown AS cognitive has unique relations with symptoms of GAD and OCD accounting 

for the other subfactors (Allan, Capron, Raines, & Schmidt, 2014). Another study found that AS 

cognitive concerns was significantly related to PTSD symptoms, while physical and social 

concerns were not (Vujanovic, Zvolensky, & Bernstein, 2008).   

With regard to non-anxiety pathology, it appears that AS cognitive concerns is implicated 

in the development of Major Depressive Disorder (MDD). One of the first studies to examine 

this link found that AS cognitive concerns significantly predicts both anxiety and depressive 

symptoms (Schmidt, Lerew, & Joiner, 1998). More recent work has also found that AS cognitive 

concerns has a unique relationship with depression scores (Allan et al., 2014; Olthuis, Watt, & 

Stewart, 2014; Rodriguez, Bruce, Pagano, Spencer, & Keller, 2004; Zinbarg, Brown, Barlow, & 

Rapee, 2001). Surprisingly, one study even found that individuals with a diagnosis of MDD had 

greater AS cognitive scores than individuals with PD, which is known to be the diagnosis with 

the greatest overall AS scores (Olatunji & Wolitzky-Taylor, 2009). This robust relationship 

between AS cognitive concerns and depression has lead researchers to suggest that AS cognitive 

concerns may act as a “depression sensitivity” (Tull & Gratz, 2008). In further support of this 

conceptualization of AS cognitive concerns, recent work has demonstrated that AS cognitive 

concerns is consistently associated with elevated suicidality above and beyond the contribution 

of depression (Capron, Cougle, et al., 2012; Capron, Fitch, et al., 2012).  

Given this proposed unique importance of AS cognitive concerns in the development and 

maintenance of various types of psychopathogy, treatments that directly target AS cognitive 

concerns are indicated. Schmidt and colleagues (2014) developed an AS cognitive concerns 

focused, computerized treatment that successfully reduced AS cognitive concerns. This 

intervention involves psychoeducation surrounding the nature of cognitive symptoms of anxiety, 

and interoceptive exposure (IE; voluntary hyperventilation). IE, or exposure to bodily sensations, 

has been shown to be an efficacious method for the reduction of overall AS, and is often a 

component of AS focused treatments (see Smits, Berry, Tart, & Powers, 2008, for a review). 

However, current IE paradigms (e.g., CO2 inhalation, straw breathing, hyperventilation), 

including the one used by Schmidt and colleagues (2014), primarily induce physical anxiety 

symptoms (e.g., racing heart, dizziness) rather than cognitive anxiety symptoms (e.g., difficulty 
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concentrating, derealization). In fact, experimental work has shown that fear generated in the 

context of IE is most closely associated with self-reported AS physical concerns (Zvolensky, 

Feldner, Eifert, & Stewart, 2001). Thus, although current IE paradigms successfully reduce AS, 

they might not be optimal in the reduction of AS cognitive concerns.  

One method by which fear could be elicited in the context of cognitive symptoms of 

anxiety could be through the induction of dissociative symptoms. Symptoms of dissociation 

(e.g., feelings of unreality, feeling “spaced out”, difficulty concentrating, etc.) are similar to 

cognitive symptoms of anxiety, and panic attacks can even induce states of dissociation 

(American Psychological Association, 2013). Furthermore, dissociation has been linked to both 

PTSD and depression, two disorders of interest in AS cognitive concerns research (Carlson, 

Dalenberg, & McDade-Montez, 2012; Schumaker, Warren, Carr, Schreiber, & Jackson, 1995). 

Previous work in our lab investigated whether audio-visual stimulation can successfully 

induce symptoms of dissociation and activate fear of cognitive symptoms of anxiety. The study 

used a Digital Audio-Video Integration Device (DAVID) produced by Mind Alive Incorporated 

(www.mindalive.com). The DAVID (composed of a motherboard, LED glasses, and 

headphones) had previously been shown to induce more symptoms of dissociation that other 

commonly used dissociation inductions (i.e., dot staring and stimulus deprivation condition; 

Leonard, Telch, & Harrington, 1999), and to activate greater fear responses among high overall 

AS individuals (Leonard, Telch, & Owen, 2000). Participants underwent the DAVID 

dissociation program where they saw flashing LED lights and listened to binaural beats for 12 

minutes. Results revealed that the DAVID program successfully induced symptoms of 

dissociation (F(1,57) = 31.97, p < .001, d = 1.5), and that fear reactivity to the DAVID program 

was uniquely related to AS cognitive concerns (β = .484, t = 2.86, p = .006, sr2 = .08) above and 

beyond trait anxiety, AS physical concerns, and AS social concerns. Therefore, it appears that 

the induction of dissociative symptoms through the DAVID program successfully activates AS 

cognitive concerns relevant fears and could be useful in the reduction of AS cognitive concerns 

via repeated exposure.  

Only one study to date has investigated the effects of repeated exposure to dissociative 

symptoms on AS. Weiner and McKay (2013) had participants repeatedly complete an exercise 

involving staring at a strobe light while wearing 3D glasses. Results revealed a large effect in the 

reduction of overall AS (d = .78), but did not examine whether these reductions were driven by 
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reductions in AS cognitive concerns, or whether they were driven by AS physical concerns 

similar to other IE paradigms (Zvolensky et al., 2001). Additionally, this study found that 

repeated exposure reduced the experience of dissociative symptoms during the exposure, but did 

not examine whether participants experienced reduced fear in response to the exposure.  

The current study sought to determine whether repeated exposure to dissociative 

symptoms can reduce AS cognitive concerns in a sample of undergraduate students with elevated 

levels of AS cognitive concerns. The study contained a repeated dissociation induction condition 

(active condition) and a repeated control condition (listening to classical music). Additionally, 

two behavioral tasks were used to measure group differences in interpretation bias related to 

anxiety-related symptoms and perseverance in the context of anxiety-related sensations, 

respectively. We hypothesized that (1) those in the active condition would experience greater 

dissociative symptoms and fear during the first exposure as compared to those in the control 

group, (2) those in the active group would experience a reduction in fear reactivity between the 

first and the final exposure, (3) those in the active condition would show a reduction in overall 

AS as compared to those in the control condition, (4) this proposed reduction in AS in the active 

group would be specific to AS cognitive concerns, and (5) fear reduction would mediate the 

relationship between condition and AS cognitive concerns reduction. We also hypothesized that 

at the end of the experiment (6) individuals in the active condition would display a smaller bias 

towards interpreting anxiety-relevant sensations as threatening as indexed by the Word Sentence 

Association Paradigm (WSAP), and (7) would persist longer during a voluntary hyperventilation 

task than those in the control condition. 
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CHAPTER 2 

 

METHOD 
 

 
2.1 Participants 

 

A total of 50 participants were recruited from the pool of Introductory Psychology 

students maintained by the Psychology department at Florida State University. All participants 

were 18 years of age or older and received course credit for their participation. Participants were 

selected based on their responses to a self-report questionnaire assessing anxiety sensitivity, the 

Anxiety Sensitivity Index-3 (ASI-3; Taylor et al., 2007). Specifically, individuals who scored at 

least 1 SD above the mean (> 7; within the participant pool) on the ASI-3 cognitive concerns 

subscale were invited to participate via email. The final sample consisted of participants ranging 

from 18 to 22 years old (M = 18.54, SD = 0.97) and was 86.0% female. The racial/ethnic 

breakdown of the sample was as follows: 64.0% Caucasian, 10.0% Black, 22.0% Hispanic, 4.0% 

Asian, and 1.0% other.  

2.2 Assessments 

 

2.2.1 Self-report 

 

2.2.1.1 Demographics and Medical Screening Questionnaire. A self-report 

questionnaire was used to assess demographic variables including gender, age, race, and 

ethnicity. Included in the questionnaire was information regarding medical and psychiatric 

history to assess whether individuals should be excluded from the study for medical reasons 

(e.g., epilepsy, etc.). 

2.2.1.3 Acute Dissociation Inventory – Short (ADI-S). The ADI is a-35 item self-report 

questionnaire developed to measure a participant’s response to a dissociation challenge (Leonard 

et al., 1999). In this study, we used a subsample of 6 questions (ADI-S) that were chosen for 

their relevance to this dissociation challenge, and that were used in a prior study (Norr, 2014; see 

Appendix A for the individual items). The ADI-S was used to measure changes in state 

dissociation during the experiment. Participants rated items on an 11-point scale ranging from 0 

to 100 by 10 point increments. Psychometric data has not yet been published on the ADI or on 

the 6 items chosen to form the ADI-S. In the current study internal consistency was good to 
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excellent for the ADI-S pre-exposures (α = .87), after the first exposure (α = .91), and after the 

final exposure (α = .92). 

2.2.1.3 Acute Panic Inventory (API). The API is a 25-item self-report measure used to 

assess panic symptoms and anxiety experienced during experimental provocations of panic 

(Liebowitz, Gorman, Fyer, Dillon, & Klein, 1984). Participants rated the severity of each item 

from 0 (absent) to 3 (severe). Included in the API is a subjective units of distress (SUDs) rating 

of self-reported anxiety ranging from 0 to 100 (single item). In the current study the API SUDs 

rating was used to measure participant’s fear reactivity to the dissociation challenge. The API 

has been used extensively in panic provocation studies (Fyer et al., 1987; Schmidt, Eggleston, 

Trakowski, & Smith, 2005; Schmidt & Zvolensky, 2007). 

2.2.1.4 Anxiety Sensitivity Index 3 (ASI-3). The ASI-3 is an 18-item self-report 

questionnaire designed to measure the degree to which individuals are concerned about the 

potential negative effects of experiencing anxiety symptoms (Reiss, Peterson, Gursky, & 

McNally, 1986; Taylor et al., 2007). The ASI-3 was used to investigate the relationship between 

anxiety sensitivity and fear reactivity to dissociative symptoms. Derived from the original ASI, 

the ASI-3 provides a more stable assessment of the most commonly replicated subfactors 

(physical, cognitive, and social concerns) of anxiety sensitivity (Taylor et al., 2007). 

Respondents read a series of statements (e.g. “It scares me when my heart beats rapidly”, “When 

I cannot keep my mind on a task I worry I might be going crazy”, “It is important to me not to 

appear nervous”) and rated the degree to which they agree with each statement using a 5-point 

Likert scale ranging from 0 (Very little) to 4 (Very much). Higher scores represent a greater fear 

of anxiety symptoms. Research has shown the ASI-3 to be a reliable and valid measure of 

anxiety sensitivity (Taylor et al., 2007). In the current sample, the ASI-3 at baseline 

demonstrated good internal consistency for the total score (α = .82), cognitive (α = .82) and 

physical subscales (α = .82), and poor internal consistency for the social subscale (α = .67). Post 

exposures, the ASI-3 demonstrated adequate to excellent internal consistency for the total score 

(α = .88), cognitive (α = .91), physical (α = .88), and social (α = .79) subscales. 

2.2.1.5 State Trait Anxiety Inventory – Trait (STAI-T). The STAI-T was used to 

measure the general tendency to experience anxiety (Spielberger, 1985). The STAI-T is a 20-

item scale that asks respondents to indicate how they generally feel based on a 4-point Likert 

scale ranging from 1 (not at all) to 4 (very much so). The STAI-T is widely used and has 
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demonstrated adequate psychometric properties (Knight, Waal-Manning, & Spears, 1983). The 

STAI-T demonstrated good internal consistency in the current study (α = .89). 

 

2.2.2 Behavioral 

 

Voluntary Hyperventilation Persistence Paradigm (VHPP) – Voluntary hyperventilation 

is a safe physiological procedure commonly used in panic disorder/AS research and treatment to 

provide a behavioral index of fear responding to a novel stimulus (Holloway & McNally, 1987). 

Voluntary hyperventilation generates sensations akin to those experienced during heightened 

levels of anxiety. In the current study participants were asked to persist during a hyperventilation 

trial as long as possible and their latency to quit provided a behavioral test of their willingness to 

persist in the context of anxiety-related sensations. Participants were stopped if they reached 

three minutes. This allowed for a behavioral test of how individuals dealt with anxiety-related 

sensations that is closer to the real experience of these anxiety symptoms (as compared to self-

report) while still being safe and ethical as an experimental paradigm (see procedure section for 

more details).  

Word Sentence Association Paradigm (WSAP) – The WSAP is a paradigm that allows 

for the assessment of an individual’s interpretation bias. In this study, interpretation bias towards 

the experience of anxiety-related sensations was measured using this paradigm. Previous 

research has found a moderate association (r = .41-.43; Clerkin, Beard, Fisher, & Schofield, 

2015) between self-reported AS and interpretation bias towards anxiety-related sensations using 

this paradigm. Interpretation bias was indexed by the number of trials in which the participants 

endorsed threatening relationships and rejected benign relationships between the word/sentence 

pairs (see Procedure section for more details). This procedure for measuring interpretation bias is 

consistent with previous work (Brosan, Hoppitt, Shelfer, Sillence, & Mackintosh, 2011). In an 

exploratory fashion, WSAP bias was also indexed as reaction time to endorse threat 

interpretations. However, it should be noted that participants were not instructed to answer  

 

2.3 Procedure 

 

Students (N = 50) who scored at or above 1 SD above the mean on the ASI-3 cognitive 

subscale during the mass screening were contacted via email and invited to participate in a study 

evaluating audio-visual stimulation and anxiety in exchange for two general psychology research 
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credits. Interested students were instructed to sign up for the study through the sona-systems 

website. Upon arrival to the lab, written informed consent was obtained. All procedures were 

approved by the Florida State University Institutional Review Board.  

 Participants began the experiment by completing a battery of self-report questionnaires 

(including ASI-3 and STAI-T) to assess for individual differences in constructs that are relevant 

to dissociation and anxiety. Next, participants completed the Word Sentence Association 

Paradigm (WSAP) to measure interpretation bias related to anxiety-sensations. The WSAP was 

programed using E-Prime software (Schneider, Eschman, & Zuccolotto, 2012) and is based on 

previous work using this paradigm to measure AS related interpretation bias (Beard & Amir, 

2009; Clerkin et al., 2015). In the program, on each trial participants are presented with a word 

or two-word phrase for one second followed by a sentence, and they are required to judge the 

relatedness of the word/phrase and the sentence, pressing “yes” if they think the two words were 

related and “no” if they think they were unrelated. Each word/phrase (e.g. “heart”) will be 

followed by either a benign interpretation (e.g., “I feel great after walking on a treadmill”) or a 

threatening interpretation (“beating rapidly is a sign of something bad”; see Appendix B for full 

list of pairings). Participants were presented with 40 trials to measure initial interpretation bias. 

Interpretation bias is indexed by the number of trials in which participants endorsed threatening 

relationships and rejected benign relationships. For two participants the WSAP program 

experienced technical difficulties during baseline. Thus, viable data were gathered for only 48 

participants during the pre-exposure assessment. Following the WSAP, participants were 

randomly assigned to the active or control exposure condition.  

Participants in the active condition underwent repeated dissociative symptom exposures 

using the DAVID program. First, the participants were given five minutes to relax in a sound 

attenuated room prior to completing the ADI-S and the API SUDs to assess for pre-exposure 

levels of dissociative symptoms and fear. After completion of the pre-exposure measures, 

participants sat in a comfortable chair and went through the DAVID dissociation program. The 

program consists of the participant relaxing with their eyes closed while glasses flash LED lights 

at 8-12Hz while headphones play binaural beats (somewhat mimicking a human heartbeat). 

Previous research has shown that the DAVID program successfully induces symptoms of 

dissociation (Leonard et al., 1999). Although previous studies that have investigated fear 

reactivity to the DAVID program used exposures lasting 12 minutes (Leonard et al., 2000; Norr, 
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2014), the current study did the exposures for five minutes at a time. This change was made to 

increase the number of exposures that could be completed in a timely fashion, and to more 

closely mirror traditional interoceptive exposure (Schmidt & Trakowski, 2004). Pilot work from 

our lab (N = 10) demonstrated that participants on average began to feel the effects of the 

DAVID program after 89.5 seconds (SD = 36.7), and that their API SUDs ratings (M = 49.0, SD 

= 25.6) were comparable to previous studies. Thus, we were confident five minute exposures 

would be sufficient in duration to elicit the necessary fear response. After the completion of the 

first exposure, participants completed the ADI-S and the API SUDs a second time to measure 

their experience of dissociative symptoms and fear during the exposure. Next, participants 

completed four more exposures lasting five minutes each with brief breaks to fill out measures. 

After the 2nd, 3rd, 4th, and 5th exposure participants completed the API SUDs, and after the 6th 

exposure they completed the ADI-S and the API SUDs. At every administration of the API 

SUDs two distractor items were included to disguise the purpose of the study (i.e., “What was 

the HIGHEST level of happiness you experienced during the last five minutes?” and “What was 

the HIGHEST level of sadness you experienced during the last five minutes?”). 

Participants in the control condition underwent an identical assessment and exposure 

procedure as those in the active condition; however, their exposures consisted of relaxing a 

comfortable chair and listening to classical music rather than the DAVID program. All songs 

were demonstrated to induce a neutral mood in previous studies (see Västfjäll (2002) for a 

review; Table 1). Participants in the control condition completed ADI-S and API SUDs ratings at 

the same points as those in the active condition.  

After the completion of the exposure portion of the study, all participants completed the 

ASI-3 to assess for changes in self-reported AS, and completed another 40 trials of the WSAP 

using different word pairings to assess for changes in interpretation bias.  

All participants then completed a voluntary hyperventilation trial where they breathed 

forcefully at a rate of one breath per second (in and out) which was paced using a voice 

recording instructing participants when to breathe in and out. Voluntary hyperventilation has 

been shown to produce strong anxiety-related sensations and cause elevated fear responses in 

individuals with elevated AS (Holloway & McNally, 1987). Participants were instructed to 

continue hyperventilating as long as they are willing to (up to three minutes). Latency to quit was 

used to measure persistence in the context of anxiety related sensations.  
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Finally, upon completion of the voluntary hyperventilation trial all participants were 

debriefed and given course credit for their participation. See Figure 1 for a flow chart of the 

study procedures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Study Flow Chart 

Baseline Measures: 

Self-Report: 

 Demographics and Medical Screening Questionnaire 

 Anxiety Sensitivity Index 3 (ASI-3) 

 State Trait Anxiety Inventory – Trait (STAI-T) 
Behavioral: 

 Word Sentence Association Paradigm (WSAP) 
 

Dissociation Exposure (n = 17) 

First exposure: 

ADI-S (pre/post) 

API SUDs (pre/post) 

Second – Fifth exposures: 

API SUDs (post) 

Sixth Exposure: 

ADI-S (post) 

API SUDs (post) 

 

End of Study Measures: 

Self-Report: 

 Anxiety Sensitivity Index 3 (ASI-3) 
Behavioral: 

 Word Sentence Association Paradigm (WSAP) 

 Voluntary Hyperventilation Persistence Task 

 

Control (n = 17) 

First exposure: 

ADI-S (pre/post) 

API SUDs (pre/post) 

Second – Fifth exposures: 

API SUDs (post) 

Sixth Exposure: 

ADI-S (post) 

API SUDs (post) 

 

Recruitment:  

50 participants from the pool of Introductory Psychology students selected for 

high AS cognitive concerns (> 1 SD above the mean) 
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2.4 Power Analysis 

 

The only study to directly examine the effect of a repeated dissociation exposure found a 

large effect (d = .78; Weiner & McKay, 2013), and a meta-analysis of AS interventions 

demonstrated AS interventions (commonly employing interceptive exposure techniques) have 

large effects (Hedges’ g = .74 – 1.40; Smits et al., 2008). Additionally, previous work in our lab 

found a large effect for the relationship between fear reactivity to the DAVID paradigm and AS 

cognitive concerns (r = .54), and a large effect for the induction of fear using the DAVID 

program (d = 1.5). Furthermore, studies that have examined the effect of AS treatment on 

interpretation bias using the WSAP have also found large effects (d = 1.41 - 1.62; Clerkin et al., 

2015). Thus, all power analyses were conducted anticipating a large effect (f = .4; Cohen, 1988) 

for all components of this study. Using G*Power, it was determined that a sample of 16 

participants would be necessary to achieve 80% power with an alpha level of .05 in a repeated 

measures ANOVA with 2 time points, 2 groups, and a within by between interaction (Faul, 

Erdfelder, Lang, & Buchner, 2007). Power was also evaluated for the proposed mediation of 

condition and AS cognitive by fear. According to Fritz and MacKinnon (2007), a sample of 34, 

is needed to achieve 80% power in a bias-corrected bootstrap model with a large-sized α 

(condition to fear) and ß paths (fear to AS cognitive). As the latency to quit hyperventilation 

outcome has never been examined in the context of an AS treatment, we are considering this 

hypothesis to be exploratory in nature. Thus, based on all the power analyses conducted, at least 

34 participants (17 per condition) were needed to achieve 80% power at an alpha-level of .05.   
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CHAPTER 3 

 

RESULTS  

 

 
3.1 Preliminary Analyses 

 

The means, standard deviations, and intercorrelations for variables used in the current 

analyses can be found in Tables 2 and 3. Prior to analysis, the data underwent a screening 

process to ensure accuracy including running descriptive statistics to check for any data entry 

errors or missing data. An examination of the data revealed no univariate (3 standard deviations 

above or below the mean) or multivariate outliers (Mahalanobis distance with a corresponding 

chi-square distribution p-value less than .05). Save the exploratory reaction time to WSAP 

variables, all variables were approximately normally distributed as evidenced by examination of 

scatterplots, and skew (-.678 to 1.326) and kurtosis (-.087 to 1.121) values falling in an 

acceptable range. The exploratory reaction time variable for baseline WSAP was slightly 

leptokurtic (4.662), and thus log transformed reaction time variables (both baseline and post-

exposure) were used in the analyses. The log transformed variables demonstrated minimal skew 

(< .35) and kurtosis (< -.52).    

T-tests and chi-square tests of independence revealed that there were no significant 

differences between conditions at baseline with regard to gender (χ2 = 0.66, p = .42), race (χ2 = 

0.00 to 0.89, p = .35 to < .99), or ethnicity (χ2 = 0.47, p = .50). There was a trend for age being 

greater in the active condition (M = 18.80; SD = 1.16) as compared to the control condition (M = 

18.28; SD = 0.68; t(48) = 1.94, p = .06). Where appropriate, analyses were run a second time 

controlling for the effects of age. These analyses did not differ substantively, and were therefore 

omitted from the primary analyses section. T-tests also revealed no difference between groups on 

baseline ASI-3 total (t(48) = 0.69, p = .49), baseline ASI-3 physical (t(48) = 0.38, p = .70), baseline 

ASI-3 social (t(48) = 0.63, p = .53), baseline STAI-T (t(48) = 1.17, p = .25), or baseline WSAP bias 

scores (t(46) = 1.34, p = .19). There was a trend for baseline ASI-3 cognitive scores being slightly 

higher in the active condition (M = 14.56; SD = 5.03) as compared to the control condition (M = 

12.20; SD = 4.15; t(48) = 1.81, p = .08).  
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3.2 Primary Analyses 

 

To test the hypothesis that those in the active condition would experience greater 

dissociative symptoms and fear during the first exposure as compared to those in the control 

group, two ANCOVAs were run using post first exposure ADI-S and SUDs scores as the 

dependent variables. Both models controlled for pre first exposure ADI-S and SUDs scores, 

respectively, to look at residualized change in symptoms and fear as has been commonly used to 

measure reactivity in previous challenge studies (e.g., Zvolensky et al., 2001). Additionally, both 

models included STAI-T scores as a covariate to account for the effects of individual differences 

in trait anxiety. The overall ANCOVA for SUDs scores was statistically significant (F(3,46) = 

9.73, p < .001, pη2 = .39) and revealed that those in the active condition (EMM = 36.72, SE = 

4.24) exhibited greater post first exposure SUDs compared to those in the control condition 

(EMM = 20.88, SE = 4.24; F(1,46) = 6.86, p = .01, pη2 = .13) controlling for pre exposure SUDs 

scores (F(1,46) = 13.88, p = .001, pη2 = .23) and baseline STAI-T scores (F(1,46) = 0.54, p = .47, pη2 

= .01). The overall ANCOVA for ADI-S scores was also statistically significant (F(3,46) = 18.32, 

p < .001, pη2 = .54). However, counter to hypotheses, those in the active condition (EMM = 

30.33, SE = 3.24) did not exhibit greater post first exposure ADI-S compared to those in the 

control condition (EMM = 25.54, SE = 3.24; F(1,46) = 1.08, p = .31, pη2 = .02) controlling for pre 

exposure ADI-S scores; (F(1,46) = 45.80, p < .001, pη2 = .50) and baseline STAI-T scores (F(1,46) = 

0.58, p = .45, pη2 = .01). 

To examine the hypothesis that those in the active group would experience a reduction in 

fear reactivity between the first and the final exposure, a repeated measures ANOVA was used. 

Post first exposure and post final exposure SUDs scores were used as the dependent variables 

and the model contained main effects for time and condition, as well as time by condition 

interaction. The model revealed a significant effect of time (F(1,48) = 19.36, p < .001, pη2 = .29) 

and condition (F(1,48) = 11.10, p = .002, pη2 = .19). Counter to hypotheses, the interaction 

between time and condition was not significant (F(1,48) = 0.24, p = .63, pη2 = .01). 

Repeated measures ANOVA was used to test the hypothesis that those in the active 

condition would show a reduction in overall AS as compared to those in the control condition. 

The model contained baseline and post final exposure ASI-3 scores as the dependent variables 

and main effects for time and condition, as well as time by condition interaction. The model 

revealed a significant effect of time (F(1,48) = 19.55, p < .001, pη2 = .29), and no effect for 
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condition (F(1,48) = 2.34, p = .13, pη2 = .05). The interaction between time and condition was 

statistically significant (F(1,48) = 4.67, p = .04, pη2 = .09), however, those in the control condition 

(EMM = 30.24, SE = 2.54) demonstrated lower ASI-3 scores than those in the active condition 

(EMM = 37.40, SE = 2.54). 

To examine whether the reduction in ASI-3 scores was specific to AS cognitive concerns 

three parallel repeated measures ANOVAs were used with baseline and post final exposure AS 

subfactor (cognitive, physical, and social respectively) scores as the dependent variables. The 

models contained main effects for time and condition, as well as time by condition interaction. 

For ASI-3 cognitive scores, the ANOVA revealed significant effects of time (F(1,48) = 13.52, p = 

.001, pη2 = .22), condition (F(1,48) = 8.31, p = .006, pη2 = .15), and the time by condition 

interaction (F(1,48) = 7.93, p = .007, pη2 = .14), with significantly lower scores in the control 

condition (EMM = 12.20, SE = 1.07) (EMM = 14.12, SE = 1.07) compared to those in the active 

condition (EMM = 14.12, SE = 1.07). For ASI-3 physical scores, the ANOVA revealed a 

significant effect of time (F(1,48) = 23.42, p = .001, pη2 = .33), but non-significant effects of 

condition (F(1,48) = 0.72, p = .40, pη2 = .02), and the time by condition interaction (F(1,48) = 2.51, p 

= .12, pη2 = .05). Similarly, for ASI-3 social scores, the ANOVA revealed a significant effect of 

time (F(1,48) = 5.94, p = .02, pη2 = .11), but non-significant effects of condition (F(1,48) = 0.07, p = 

.79, pη2 < .01), and the time by condition interaction (F(1,48) = 0.79, p = .38, pη2 = .02). 

To examine whether fear reduction would mediate the relationship between condition and 

AS cognitive concerns reduction multiple regression was used. This model was computed using 

the PROCESS macro for SPSS (Hayes, 2012). A bias-corrected bootstrap model was employed. 

In this model, a random sample is taken from the original data with replacement, and the values 

for the path from condition to AS cognitive scores (α) and the path from AS cognitive scores to 

fear reactivity (ß) are computed, as well as the indirect effect (αß). This process was repeated for 

5,000 resamples of the data. These values then formed a bootstrap distribution, from which a 

95% confidence interval of the true size of the indirect effect from condition to fear reactivity 

through AS cognitive concerns (αß) was calculated (Fritz & MacKinnon, 2007). Condition 

served as the independent variable, SUDs difference scores (post final exposure – post first 

exposure) served as the mediator, and ASI-3 cognitive difference scores (post final exposure – 

baseline) served as the dependent variable. The total effect model was statistically significant 

(F(1,48) = 7.93, p = .007, R2 = .14). The indirect effect was not significant. Individual path 
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estimates can be found in Table 4. An alternate model was tested where changes in the 

experience of dissociative symptoms (post first exposure ADI-S – post final exposure ADI-S) 

served as the mediator. The total effect model was statistically significant (F(1,48) = 7.93, p = 

.007, R2 = .14). The indirect effect was not significant. Individual path estimates can be found in 

Table 5. 

To examine the effect of condition on interpretation bias scores as indexed by the WSAP, 

repeated measures ANOVA was used with baseline and post-exposure interpretation bias scores 

as the dependent variables, and condition as the independent variable. The model contained main 

effects for time and condition, as well as time by condition interaction. The ANOVA revealed 

significant effects of time (F(1,46) = 19.16, p < .001, pη2 = .29) and condition (F(1,46) = 5.46, p = 

.02, pη2 =.11). There was also a trending time by condition interaction (F(1,46) = 3.06, p = .09, pη2 

= .06) such that individuals in the control condition demonstrated lower post exposure 

interpretation bias scores (EMM = 13.09, SE = 1.17) compared to those in the active condition 

(EMM = 17.12, SE = 1.12).  

A third bias-corrected bootstrap mediation model was used to investigate whether 

changes in WSAP bias scores mediated the relationship between condition and changes in ASI-3 

cognitive scores. As in the first two mediation models, condition served as the independent 

variable, difference scores for WSAP bias (post final exposure – baseline) served as the 

mediator, and ASI-3 cognitive difference scores (post final exposure – baseline) served as the 

dependent variable. The total effect model was statistically significant (F(1,46) = 6.86, p = .01, R2 

= .13). The indirect effect was not significant. Individual path estimates can be found in Table 6. 

An exploratory analysis was conducted where WSAP bias was operationalized as 

reaction time on trials when they endorsed threat associations or rejected benign associations. Per 

the committee’s instructions, all trials with reaction times faster than 100ms were dropped (3.4% 

of baseline and 3.0% of post keypresses), as were all trials that were greater than three standard 

deviations above the mean in duration (2.8% of baseline and 2.9% of post keypresses; 

standardized within participants). These variables were log transformed due to issues with 

kurtosis. Baseline and post-exposure reaction time were the dependent variables, and condition 

was the independent variable. The model contained main effects for time and condition, as well 

as time by condition interaction. The ANOVA revealed a significant effect of time (F(1,46) = 

34.41, p < .001, pη2 = .43) such that collapsing across conditions participants were faster during 
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the post WSAP compared to baseline, and there was a trend such that collapsed across time those 

in the active condition were faster than those in the control condition (F(1,46) = 3.36, p = .07, pη2 

=.07). However, the time by condition interaction was not significant (F(1,46) = 0.07, p = .80, pη2 

< .01).  

Finally, to examine the effect of condition on latency to quit the hyperventilation task, an 

independent samples t-test was used, with condition as the independent variable and latency to 

quit as the dependent variable. The t-test revealed no differences between conditions on latency 

to quit the hyperventilation task (t(48) = 0.62, p = .54).  

 

3.3 Supplemental Exploratory Subgroup Analyses 

 

Per the committee’s request, additional exploratory analyses were conducted to examine 

the effects of the dissociation exposure on ASI-3 total scores and ASI-3 cognitive scores among 

selected subgroups of individuals. First changes among subgroups in the active condition were 

investigated, then models comparing subgroups in the active condition to those in the control 

condition were employed.  

3.3.1 Active Condition Only 

To examine the effect of the dissociation exposure on individuals with greater fear 

reactivity (baseline to post 1st exposure) individuals in the upper quartile of SUDs increase (n = 

6) were selected. For ASI-3 total scores, a repeated measures ANOVA revealed a non-significant 

effect of time (F(1,5) = 1.82, p = .24, pη2 = .27) such that there was 7.5% reduction in ASI-3 total 

scores between baseline (M = 44.33, SD = 14.83) and post exposure (M = 41.00, SD = 18.40). 

For ASI-3 cognitive scores, a repeated measures ANOVA revealed a non-significant effect of 

time (F(1,5) = 2.23, p = .20, pη2 = .31) such that there was 10.1% reduction in ASI-3 cognitive 

scores between baseline (M = 16.50, SD = 4.97) and post exposure (M = 14.83, SD = 6.52). 

To examine the effect of the dissociation exposure on individuals who demonstrated 

greater fear habituation (post 1st exposure to post 6th exposure) individuals in the upper quartile 

of SUDs reduction (n = 9; five participants were located at the quartile cutoff) were selected. For 

ASI-3 total scores, a repeated measures ANOVA revealed a trend effect of time (F(1,8) = 4.79, p 

= .06, pη2 = .37) such that there was 10.5% reduction in ASI-3 total scores between baseline (M = 

43.67, SD = 15.18) and post exposure (M = 39.11, SD = 16.07). For ASI-3 cognitive scores, a 

repeated measures ANOVA revealed a non-significant effect of time (F(1,8) = 0.81, p = .39, pη2 = 
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.09) such that there was 7.7% reduction in ASI-3 cognitive scores between baseline (M = 15.89, 

SD = 5.80) and post exposure (M = 14.67, SD = 6.61). 

To examine the effect of the dissociation exposure on individuals with greater induction 

of dissociative symptoms (baseline to post 1st exposure) individuals in the upper quartile of ADI-

S increase (n = 6) were selected. For ASI-3 total scores, a repeated measures ANOVA revealed a 

non-significant effect of time (F(1,5) = 1.41, p = .29, pη2 = .22) such that there was 6.6% reduction 

in ASI-3 total scores between baseline (M = 47.67, SD = 11.41) and post exposure (M = 44.50, 

SD = 13.55). For ASI-3 cognitive scores, a repeated measures ANOVA revealed a non-

significant effect of time (F(1,5) = 0.24, p = .64, pη2 = .05) such that there was 4.4% reduction in 

ASI-3 cognitive scores between baseline (M = 15.17, SD = 5.42) and post exposure (M = 14.50, 

SD = 5.64). 

To examine the effect of the dissociation exposure on individuals with higher baseline 

AS individuals in the upper quartile of baseline ASI-3 total scores (n = 6) were selected. For 

ASI-3 total scores, a repeated measures ANOVA revealed a non-significant effect of time (F(1,5) 

= 0.69, p = .45, pη2 = .12) such that there was 3.2% reduction in ASI-3 total scores between 

baseline (M = 56.50, SD = 8.26) and post exposure (M = 54.67, SD = 6.06). For ASI-3 cognitive 

scores, a repeated measures ANOVA revealed a non-significant effect of time (F(1,5) = 0.10, p = 

.77, pη2 = .02) such that there was 2.48% increase in ASI-3 cognitive scores between baseline (M 

= 20.17, SD = 4.40) and post exposure (M = 20.67, SD = 2.50). 

To examine the effect of the dissociation exposure on individuals with lower baseline AS 

individuals in the lower quartile of baseline ASI-3 total scores (n = 6) were selected. For ASI-3 

total scores, a repeated measures ANOVA revealed a non-significant effect of time (F(1,5) = 0.07, 

p = .80, pη2 = .01) such that there was 3.15% decrease in ASI-3 total scores between baseline (M 

= 26.67, SD = 3.44) and post exposure (M = 25.83, SD = 5.67). For ASI-3 cognitive scores, a 

repeated measures ANOVA revealed a non-significant effect of time (F(1,5) = 1.23, p = .32, pη2 = 

.20) such that there was 15.2% increase in ASI-3 cognitive scores between baseline (M = 8.83, 

SD = 1.94) and post exposure (M = 10.17, SD = 2.40). 

To examine the effect of the dissociation exposure on individuals with higher baseline 

AS cognitive individuals in the upper quartile of baseline ASI-3 cognitive scores (n = 6) were 

selected. For ASI-3 total scores, a repeated measures ANOVA revealed a non-significant effect 

of time (F(1,5) = 2.11, p = .21, pη2 = .30) such that there was 5.5% reduction in ASI-3 total scores 
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between baseline (M = 54.00, SD = 11.28) and post exposure (M = 51.00, SD = 10.58). For ASI-

3 cognitive scores, a repeated measures ANOVA revealed a non-significant effect of time (F(1,5) 

= 3.48, p = .12, pη2 = .41) such that there was 6.3% reduction in ASI-3 cognitive scores between 

baseline (M = 21.17, SD = 3.13) and post exposure (M = 19.83, SD = 2.40). 

To examine the effect of the dissociation exposure on individuals with lower baseline AS 

cognitive individuals in the lower quartile of baseline ASI-3 cognitive scores (n = 6) were 

selected. For ASI-3 total scores, a repeated measures ANOVA revealed a non-significant effect 

of time (F(1,5) < 0.01, p = .96, pη2 < .01) such that there was 0.6% increase in ASI-3 total scores 

between baseline (M = 28.17, SD = 5.81) and post exposure (M = 28.33, SD = 8.04). For ASI-3 

cognitive scores, a repeated measures ANOVA revealed a non-significant effect of time (F(1,5) = 

2.02, p = .22, pη2 = .29) such that there was 20.9% increase in ASI-3 cognitive scores between 

baseline (M = 8.00, SD = 1.26) and post exposure (M = 9.67, SD = 2.25). 

3.3.2 Active and Control Conditions 

First, individuals in the active condition with the greatest fear reactivity (increase in 

SUDs from baseline to post 1st exposure) in the active group (n = 6) were compared to the full 

control group (n = 25). For ASI-3 total scores, a repeated measures ANOVA revealed a 

significant effect of time (F(1,29) = 7.08, p = .01, pη2 = .20) and a non-significant effect of 

condition (F(1,29) = 2.57, p = .12, pη2 = .08). The time by condition interaction was not significant 

(F(1,29) = 1.21, p = .28, pη2 = .04) with individuals in the active condition (EMM = 41.00, SE = 

5.68) displaying higher ASI-3 total scores after the exposures compared to those in the control 

condition (EMM = 30.24, SE = 2.78).  For ASI-3 cognitive scores, a repeated measures ANOVA 

revealed a significant effect of time (F(1,29) = 9.12, p = .005, pη2 = .24) and a significant effect of 

condition (F(1,29) = 5.63, p = .02, pη2 = .16). The time by condition interaction was not significant 

(F(1,29) = 1.00, p = .33, pη2 = .03) with individuals in the active condition (EMM = 14.83, SE = 

2.35) displaying higher ASI-3 cognitive scores after the exposures compared to those in the 

control condition (EMM = 8.88, SE = 1.15).   

Second, individuals in the active condition with the greatest fear habituation (reduction in 

SUDs from post 1st exposure to post 6th exposure) in the active group (n = 9; five participants 

were located at the quartile cutoff) were compared to the full control group (n = 25). For ASI-3 

total scores, a repeated measures ANOVA revealed a significant effect of time (F(1,32) = 0.96, p = 

.001, pη2 = .28) and a non-significant effect of condition (F(1,32) = 2.45, p = .13, pη2 = .07). The 
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time by condition interaction was not significant (F(1,29) = 0.96, p = .34, pη2 = .03) with 

individuals in the active condition (EMM = 39.11, SE = 4.56) displaying higher ASI-3 total 

scores after the exposures compared to those in the control condition (EMM = 30.24, SE = 2.73).  

For ASI-3 cognitive scores, a repeated measures ANOVA revealed a significant effect of time 

(F(1,32) = 9.16, p = .005, pη2 = .22) and a significant effect of condition (F(1,32) = 6.15, p = .02, pη2 

= .16). The time by condition interaction was not significant (F(1,32) = 1.95, p = .17, pη2 = .06) 

with individuals in the active condition (EMM = 14.67, SE = 1.96) displaying higher ASI-3 

cognitive scores after the exposures compared to those in the control condition (EMM = 8.88, SE 

= 1.17).   

Third, individuals in the active condition with the greater induction of dissociative 

symptoms (increase in ADI-S scores from baseline to post 1st exposure) in the active group (n = 

6) were compared to the full control group (n = 25). For ASI-3 total scores, a repeated measures 

ANOVA revealed a significant effect of time (F(1,29) = 6.79, p = .01, pη2 = .19) and a significant 

effect of condition (F(1,29) = 6.04, p = .02, pη2 = .17). The time by condition interaction was not 

significant (F(1,29) = 1.29, p = .27, pη2 = .04) with individuals in the active condition (EMM = 

44.50, SE = 5.27) displaying higher ASI-3 total scores after the exposures compared to those in 

the control condition (EMM = 30.24, SE = 2.58).  For ASI-3 cognitive scores, a repeated 

measures ANOVA revealed a significant effect of time (F(1,29) = 5.57, p = .03, pη2 = .16) and a 

significant effect of condition (F(1,29) = 4.07, p = .05, pη2 = .12). The time by condition 

interaction was not significant (F(1,29) = 2.47, p = .13, pη2 = .08) with individuals in the active 

condition (EMM = 14.50, SE = 2.29) displaying higher ASI-3 cognitive scores after the 

exposures compared to those in the control condition (EMM = 8.80, SE = 1.12).   

To examine changes by condition among participants with higher baseline AS individuals 

in the upper quartile of baseline ASI-3 total scores were selected with eight participants from the 

active condition and four participants from the control condition falling above the cutoff. For 

ASI-3 total scores, a repeated measures ANOVA revealed a trend effect of time (F(1,10) = 4.20, p 

= .07, pη2 = .30) and a non-significant effect of condition (F(1,10) = 0.65, p = .44, pη2 = .06). The 

time by condition interaction was also not significant (F(1,10) = 1.28, p = .28, pη2 = .11) with 

individuals in the active condition (EMM = 51.63, SE = 3.54) displaying higher ASI-3 total 

scores after the exposures compared to those in the control condition (EMM = 44.75, SE = 5.01).  

For ASI-3 cognitive scores, a repeated measures ANOVA revealed a non-significant effect of 
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time (F(1,10) = 0.55, p = .55, pη2 = .05) and a non-significant effect of condition (F(1,10) = 0.57, p = 

.47, pη2 = .05). The time by condition interaction was also not significant (F(1,10) = 0.31, p = .59, 

pη2 = .03) with individuals in the active condition (EMM = 19.00, SE = 1.73) displaying higher 

ASI-3 cognitive scores after the exposures compared to those in the control condition (EMM = 

16.25, SE = 2.44).   

To examine changes by condition among participants with lower baseline AS individuals 

in the lower quartile of baseline ASI-3 total scores were selected with six participants from the 

active condition and six participants from the control condition falling below the cutoff. For ASI-

3 total scores, a repeated measures ANOVA revealed a non-significant effect of time (F(1,10) = 

1.65, p = .23, pη2 = .14) and a non-significant effect of condition (F(1,10) = 2.79, p = .13, pη2 = 

.22). The time by condition interaction was also not significant (F(1,10) = 0.94, p = .35, pη2 = .09) 

with individuals in the active condition (EMM = 25.83, SE = 3.27) displaying higher ASI-3 total 

scores after the exposures compared to those in the control condition (EMM = 19.33, SE = 3.27).  

For ASI-3 cognitive scores, a repeated measures ANOVA revealed a non-significant effect of 

time (F(1,10) = 0.61, p = .45, pη2 = .06) and a non-significant effect of condition (F(1,10) = 0.35, p = 

.57, pη2 = .03). The time by condition interaction was trending (F(1,10) = 4.16, p = .07, pη2 = .29) 

with individuals in the active condition (EMM = 10.17, SE = 1.37) displaying higher ASI-3 

cognitive scores after the exposures compared to those in the control condition (EMM = 7.33, SE 

= 1.37).   

To examine changes by condition among participants with higher baseline AS cognitive 

concerns individuals in the upper quartile of baseline ASI-3 cognitive scores were selected with 

10 participants from the active condition and five participants from the control condition falling 

above the cutoff (four participants were located at the quartile cutoff). For ASI-3 total scores, a 

repeated measures ANOVA revealed a significant effect of time (F(1,13) = 8.53, p = .01, pη2 = .40) 

and a non-significant effect of condition (F(1,13) = 0.34, p = .57, pη2 = .03). The time by condition 

interaction was marginally significant (F(1,13) = 3.69, p = .08, pη2 = .22) with individuals in the 

active condition (EMM = 47.50, SE = 3.24) displaying higher ASI-3 total scores after the 

exposures compared to those in the control condition (EMM = 40.80, SE = 4.58).  For ASI-3 

cognitive scores, a repeated measures ANOVA revealed a marginally significant effect of time 

(F(1,13) = 3.49, p = .08, pη2 = .21) and a non-significant effect of condition (F(1,13) = 0.88, p = .37, 

pη2 = .06). The time by condition interaction was also not significant (F(1,13) = 3.10, p = .10, pη2 = 
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.19) with individuals in the active condition (EMM = 19.10, SE = 1.22) displaying higher ASI-3 

cognitive scores after the exposures compared to those in the control condition (EMM = 15.80, 

SE = 1.73).   

To examine changes by condition among participants with lower baseline AS cognitive 

concerns individuals in the lower quartile of baseline ASI-3 cognitive scores were selected with 

five participants from the active condition and seven participants from the control condition 

falling below the cutoff. For ASI-3 total scores, a repeated measures ANOVA revealed a non-

significant effect of time (F(1,10) = 0.38, p = .55, pη2 = .04) and a non-significant effect of 

condition (F(1,10) = 0.33, p = .58, pη2 = .03). The time by condition interaction was trending 

(F(1,10) = 4.05, p = .07, pη2 = .29) with individuals in the active condition (EMM = 29.60, SE = 

3.57) displaying higher ASI-3 total scores after the exposures compared to those in the control 

condition (EMM = 28.71, SE = 3.02).  For ASI-3 cognitive scores, a repeated measures ANOVA 

revealed a non-significant effect of time (F(1,10) = 0.04, p = .84, pη2 < .01) and a non-significant 

effect of condition (F(1,10) = 2.51, p = .14, pη2 = .20). The time by condition interaction was 

significant (F(1,10) = 11.12, p = .008, pη2 = .53) with individuals in the active condition (EMM = 

10.00, SE = 1.25) displaying higher ASI-3 cognitive scores after the exposures compared to 

those in the control condition (EMM = 6.00, SE = 1.06).   

3.3.3 Summary of Exploratory Analyses and Comparison with Primary Analyses 

 The exploratory analyses revealed some interesting findings with regard to the magnitude 

of AS cognitive change among participant subgroups. First, individuals with greater fear 

reactivity (10.1% reduction) and greater fear habituation (7.7% reduction) demonstrated 

reductions in ASI-3 cognitive scores that were larger in magnitude than were revealed by the 

primary analyses among the full active condition (2.8% reduction), while participants that 

demonstrated greater increases in dissociative symptoms evidenced a more comparable reduction 

in ASI-3 cognitive scores (4.4%). Second, individuals higher in baseline AS cognitive also 

demonstrated reductions in ASI-3 cognitive scores of a larger magnitude (6.3% reduction), while 

individuals high in baseline overall AS did not (2.5% reduction). Third, the greatest departure 

from the primary analyses was seen among individuals low in overall baseline AS (15.2% 

increase) or low in baseline AS cognitive (20.9% increase) who demonstrated substantial 

increases, rather than reductions in their ASI-3 cognitive scores. However, it must be noted that 

although these individuals were low in baseline AS within this sample, they are still elevated 
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compared to the general population (at least 1 SD above the mean). Examination of the 

differential change in ASI-3 cognitive scores between conditions (time by condition interaction) 

yielded similar results, with the most notable departures from the effect size in the primary 

analyses (pη2 = .14) being among those low in baseline AS cognitive (pη2 = .53) or baseline 

overall AS (pη2 = .29) indicative of the increases in ASI-3 cognitive scores among these 

individuals, and reductions in ASI-3 cognitive scores among those in the control condition.   
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CHAPTER 4 

 

DISCUSSION 

 

 
The current study investigated the effects of repeated exposure to dissociative symptoms 

on AS cognitive concerns in a sample of undergraduate students with elevated scores on the ASI-

3 cognitive subscale. Counter to initial hypotheses, results revealed that the participants in the 

control condition experienced a significant decrease in AS compared to those in the active 

condition as measured by both the ASI-3 and the WSAP interpretation bias measure, though the 

WSAP effect was only at a trend level. Subfactor analyses revealed that this difference was 

specific to the ASI-3 cognitive scores, whereas changes in ASI-3 physical and social scores did 

not differ by condition. These results were particularly surprising given prior work that found the 

dissociation exposure successfully activated AS and AS cognitive relevant fears (Leonard et al., 

2000; Norr, 2014), and the well-established efficacy of interoceptive exposure in the reduction of 

anxiety sensitivity (Antony, Ledley, Liss, & Swinson, 2006; Boswell et al., 2013; Craske & 

Barlow, 2006; Schmidt & Trakowski, 2004) and specifically the use of repeated dissociation 

exposure to reduce AS (Weiner & McKay, 2013).  

When considering just those in the active condition, there was only a 3% reduction in 

ASI-3 cognitive scores between baseline and post-exposure, which is far less of a reduction than 

has been found in other brief AS focused interventions that generate approximately a 30% 

reduction in AS scores (Keough & Schmidt, 2012; Schmidt, Eggleston, et al., 2007). It is 

possible that the intervention was simply not potent enough to see the desired effects on ASI-3 

cognitive scores. In fact, results revealed that the dissociation exposure was unsuccessful in 

inducing more symptoms of self-reported dissociation than the classical music control group. 

These results are inconsistent with prior work that demonstrated this paradigm successfully 

induces symptoms of dissociation in undergraduate students (Leonard et al., 1999; Norr, 2014), 

though previous studies did not compare the amount of symptoms induced as compared to a 

classical music control condition. An analysis of participants in the active condition showed that 

these participants experienced a 67% increase in ADI-S scores, which is less than in prior work 

(113%; Norr, 2014). Though the increase in ADI-S scores in the active condition was greater 

than the control condition (33%), the difference was not statistically significant. However, the 
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dissociation exposure did induce significantly greater self-reported fear than the control 

condition, suggesting that the exposure was successful in activating participants’ fear of these 

sensations. Therefore this paradigm could potentially still be a candidate for successful AS 

amelioration through repeated exposure and fear habituation (Foa & Kozak, 1986). Consistent 

with this follow up analyses revealed that individuals who demonstrated the greatest fear 

reactivity to the initial exposure showed a 10% reduction in ASI-3 cognitive scores. 

Unfortunately, in the current study repeated dissociation exposures did not result in a 

significant reduction in self-reported fear in exposure condition compared to the control 

condition, with participants in both conditions decreasing in fear overtime. In fact, although not 

statistically significant, the control condition demonstrated a greater reduction in fear (67%) 

compared to the active condition (42%). Though the specific classical music tracks were selected 

based on previous research suggesting they were neutral with regard to mood induction 

(Västfjäll, 2002), it is possible that repeatedly listening to the classical music helped participants 

relax (Smith & Joyce, 2004), which resulted in fear reduction. With regard to the active 

condition, it is possible that increasing the potency by including more exposures would be 

needed to achieve greater fear reduction in the active condition. Consistent with this notion, 

Weiner and McKay (2013) used three separate exposure sessions consisting of four trials each in 

their trial that found repeated dissociation exposures resulted in AS reductions. Promoting the 

utility of such an approach, exploratory analyses revealed that participants with the greatest fear 

habituation demonstrated twice the reduction in ASI-3 cognitive scores as compared the full 

active condition. Future work could investigate this by following clinical guidelines for 

interoceptive exposure suggesting that repeated exposure should continue until participants 

report a SUDs of 0 (Schmidt & Trakowski, 2004) to determine if this would result in superior 

effects.  

Returning to the negligible reduction of ASI-3 cognitive scores among participants in the 

active condition (3%), it appears that the 42% SUDs fear reduction over the course of the 

exposures did not translate into movement on the ASI-3. As participants were deliberately not 

told the purpose of the study (in order to eliminate demand effects), it is possible that they were 

not given sufficient context for the generalization from fear reduction to ASI-3 scores to occur. 

Cognitive-behavioral therapy (CBT) protocols that include exposure traditionally begin with 

psychoeducation surrounding the presenting illness, as well as a detailed description as to how 
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CBT will help reduce symptoms (Craske & Barlow, 2006; Foa, Hembree, & Rothbaum, 2007; 

Hope, Heimberg, & Turk, 2006; Schmidt et al., 2012). Since the current protocol did not provide 

any context for the exposures, it is possible that participants were unable to appropriately 

incorporate the new learning.  

Inhibitory learning theory suggests that rather than reducing the fear response through 

habituation (Foa & Kozak, 1986), exposure creates an additional inhibitory association (i.e., not 

dangerous) while the original fear association remains (Bouton, 1993; Bouton & King, 1983). 

Recent work has suggested that violating client outcome expectancies, or in other words having 

exposures result in outcomes that are distinct from those predicted by the client, is a crucial 

component to form strong inhibitory associations (Craske, Treanor, Conway, Zbozinek, & 

Vervliet, 2014). Therefore, researchers have posited that it is important for clients to explicitly 

identify the expectancy prior to exposure in order to maximize this new learning (Craske et al., 

2014). According to this logic, the participants in our study would not have been able to 

successfully incorporate the new learning, as they were not given context for the exposures, and 

therefore were at a disadvantage in terms of identifying and incorporating these expectancy 

violations. Future work should determine if providing participants with a more traditional 

therapy framework for these exposures would result in better amelioration of elevated ASI-3 

scores. 

However, it should also be noted that follow-up analyses revealed that ASI-3 cognitive 

scores did not significantly predict fear reactivity to the first exposure among those in the active 

condition (β = .239, p = .14). Though this relationship is of a decent magnitude, it is smaller than 

what was found in prior work (β = .515; Norr, 2014). Therefore, it is possible that the 

dissociation exposures did not map on as closely to AS cognitive relevant sensations for this 

sample. Given only one prior study had established the relationship between fear reactivity to 

this dissociation exposure and AS cognitive concerns, it would be worthwhile to replicate this 

finding in additional samples to ensure that this exposure paradigm does appropriately map onto 

AS cognitive relevant concerns.  

Despite containing no seemingly AS relevant component, the control condition resulted 

in significantly greater reduction of ASI-3 cognitive scores (27%). It is possible that listening to 

“neutral” classical music is in fact and effective treatment for AS. Conversely, seeing AS 

reductions in control conditions of AS treatment RCTs is not unprecedented (Keough & 
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Schmidt, 2012; Schmidt, Raines, Allan, & Zvolensky, 2016). In fact, research has demonstrated 

that simply measuring self-reported AS repeatedly can result in significant reductions in AS 

scores similar to the current study (24%; Marsic, Broman-Fulks, & Berman, 2011). Thus, it 

appears likely that the reductions in ASI-3 scores seen in the control condition could be due to 

this repeated measurement phenomenon. Although this has never been directly tested with regard 

to interpretation bias measurement of AS, other studies have also seen reductions in AS 

interpretation bias among participants in control conditions (Capron, 2014; Clerkin et al., 2015). 

Although repeated measurement could account for the AS reductions seen in the control 

condition, it does not explain why the active condition saw significantly smaller reductions than 

the control condition. If the dissociation exposure simply did not work, we would expect 

comparable changes in the active and control conditions. One possibility is that the dissociation 

exposure served to maintain elevated levels of AS, as has been shown through brief exposure to 

other AS relevant stimuli (Norr, Capron, & Schmidt, 2014). Similar to how individuals with 

panic disorder develop a conditioned fear to interoceptive cues (Bouton, Mineka, & Barlow, 

2001), individuals with elevated AS cognitive concerns have a conditioned fear to feelings of 

cognitive dyscontrol, such as those brought on by the dissociation exposure. Thus, since 

participants in the active condition were not given any context for the exposure treatment their 

interaction with the dissociation exposure more closely mirrors the context in which these feared 

sensations would be experienced in daily life, rather than as a therapeutic experiment to 

determine if their fears are warranted. This could lead to a reinforcement of the participants’ 

beliefs that these sensations are scary and in turn must be dangerous. This hypothesis was 

supported by exploratory analyses examining individuals with lower AS cognitive concerns, 

though it should be noted these individuals still fell at least 1 SD above the mean for the 

participant pool. These individuals demonstrated a 21% increase in ASI-3 cognitive concerns 

after the dissociation exposure, which promotes the notion that these exposures actually served to 

reinforce their AS consistent beliefs.      

Given the lack of expected results of the treatment on AS, it is not surprising that the 

mediation analyses did not reveal any significant indirect effects, and the hyperventilation task 

revealed no differences by condition on latency to quit. Similarly, exploratory analysis 

examining reaction time to the WSAP revealed no differences by condition overtime. This is not 

unexpected as participants were not told to complete the task quickly in order to remain 
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consistent with prior uses of the WSAP to measure anxiety relevant interpretation bias (Beard & 

Amir, 2009; Clerkin et al., 2015).  

The current study revealed that the classical music control condition resulted in 

significant decreases in AS cognitive concerns as compared the active dissociation exposure 

treatment. Though these results are disappointing with regard to the utility of this paradigm as a 

viable interoceptive exposure paradigm for elevated AS cognitive concerns, there are ample 

future directions that could help to further determine whether this could be a viable treatment. 

These include increasing the potency of the symptoms induced with the goal of increasing fear 

reactivity, increasing the number of exposures to increase fear habituation, and providing a 

stronger conceptual framework for the participants prior to undergoing the exposures, similar to 

more traditional CBT. 
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Table 1 

Neutral Mood Music Used in the Control Condition 

Track Artist Reference 

The Planets: Neptune – the          

Mystic 

Holst McFarland (1984); Spies, Hesse, Gerrards-

Hesse, and Ueffing (1991) 

Common Tones in Simple 

Time 

John Adam Heatherton, Striepe, and Wittenberg 

(1998);Wenzlaff, Wegner, and Klein (1991)  

Symphony No 40 in G minor Mozart Stratton and Zalanowski (1989) 

Variations for Winds, 

Strings, and Keyboards 

Reich Martin and Metha (1997) 

Ballad for Piano and 

Orchestra, Op. 19 

Fauré Albersnagel (1988); Shapiro and Lim (1989); 

Shapiro & Lim (1989); Stöber (1997) 

Waltz of the Flowers Tchaikovsky  Mennin, Heimberg, Turk, and Fresco (2005) 
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Table 2 

Means and Standard Deviations 

 Active (n = 25) Control (n = 25) Full Sample (N = 50) 

Variable M (SD) M (SD) M (SD) 

BL STAI-T 55.64 (8.71) 52.36 (11.05) 54.00 (9.99) 

BL ASI3-total 40.40 (11.79) 38.28 (9.80) 39.34 (10.78) 

BL ASI3-cog 14.56 (5.03) 12.20 (4.15) 13.38 (4.72) 

BL ASI3-phys 10.72 (6.07) 10.12 (4.97) 10.42 (5.50) 

BL ASI3-soc 15.12 (4.56) 15.96 (4.84) 15.54 (4.67) 

PO ASI3-total 37.64 (12.64) 30.24 (12.77) 33.94 (13.11) 

PO ASI3-cog 14.12 (5.12) 8.88 (5.59) 11.50 (5.93) 

PO ASI3-phys 9.24 (6.52) 7.20 (5.31) 8.22 (5.97) 

PO ASI3-soc 14.28 (5.12) 14.16 (6.20) 14.22 (5.63) 

Pre API SUDs 20.00 (21.21) 15.60 (20.22) 17.80 (20.63) 

E1 API SUDs 38.40 (24.27) 19.20 (24.65) 28.80 (26.08) 

E6 API SUDs 22.40 (23.85) 6.40 (12.87) 14.40 (20.62) 

Pre ADI-S 18.00 (19.55) 19.47 (18.35) 18.73 (18.78) 

E1 ADI-S 30.00 (26.17) 25.87 (19.74) 27.93 (23.03) 

E6 ADI-S 34.67 (26.15) 31.47 (22.96) 33.07 (24.41) 

BL WSAP 19.04 (4.18) 17.57 (3.37) 18.33 (3.84) 

PO WSAP 17.12 (6.24) 13.12 (4.65) 15.12 (5.81) 

BL WSAP RT ǂ 685.32 (333.20) 913.12 (533.76) 794.47 (450.86) 

PO WSAP RT 483.53 (245.82) 664.91 (399.83) 574.22 (341.01) 

Hyp Latency 66.50 (48.28) 75.52 (54.31) 71.01 (51.06) 

 

Note. BL = baseline; PO = post exposures; Pre = pre exposures; E1 = post first exposure; E6 = 

post sixth exposure; STAI-T = State Trait Anxiety Inventory –Trait version; ASI3-total = Anxiety 

Sensitivity Index – 3 total score; ASI3-cog = Anxiety Sensitivity Index – 3 cognitive concerns 

subscale; ASI3-phys = Anxiety Sensitivity Index – 3 physical concerns subscale; ASI3-soc = 

Anxiety Sensitivity Index – 3 social concerns subscale; API SUDs = Acute Panic Inventory 

Subjective Units of Distress item; ADI-S = Acute Dissociation Inventory – Short; WSAP = Word 

Sentence Association Paradigm; RT = reaction time; Hyp = hyperventilation 
ǂ n = 25 (active), 23 (control), 48 (full sample)
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Table 3 

 

Intercorrelations  

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. BL STAI-T --                   

2. BL ASI3-total .54** --                  

3. BL ASI3-cog .53** .80** --                 

4. BL ASI3-phys .11 .70** .32* --                

5. BL ASI3-soc .59** .69** .45** .11 --               

6. PO ASI3-total .47** .74** .58** .52** .50** --              

7. PO ASI3-cog .43** .61** .76** .27 .33* .82** --             

8. PO ASI3-phys .18 .59** .30* .84** .08 .73** .43** --            

9. PO ASI3-soc .45** .44** .23 .03 .74** .70** .40** .19 --           

10. Pre API .37** .39** .27 .20 .41** .37** .32* .26 .24 --          

11. E1 API SUDs .31* .26 .14 .26 .15 .42** .29* .42** .23 .53** --         

12. E6 API SUDs .27* .18 .13 .05 .22 .40** .34* .28* .27 .47** .54** --        

13. Pre ADI-S .28* .36* .37** .10 .34* .37** .35* .19 .28* .46** .28* .31* --       

14. E1 ADI-S .30* .35* .27 .20 .30* .36* .27 .31* .22 .42** .36** .44** .72** --      

15. E6 ADI-S .21 .29* .23 .11 .32* .38* .31* .23 .30* .40** .32* .51** .69** .83** --     

16. BL WSAP .36* .29* .23 .39** -.12 .41** .30* .51** .09 .28 .31* .30* .17 .27 .25 --    

17. PO WSAP .35* .28* .22 .16 .23 .50** .38** .39** .36** .36** .51** .43** .17 .23 .31* .51** --   

18. BL WSAP -.14 .11 .06 .23 -.06 -.08 -.07 .02 -.13 .09 -.09 -.29* .15 -.02 <.01 -.18 -.36* --  

19. PO WSAP .03 .11 -.01 .20 .03 -.01 -.04 .01 .01 -.06 -.21 -.37** -.02 -.12 -.15 -.21 -.25 .64** -- 

20. Hyp Latency -.18 -.33* -.27 -.18 -.27 -.24 -.21 -.20 -.24 -.27 -.09 -.27 -.27 -.28 -.38** -.12 -.14 -.16 .03 

 

Note.  BL = baseline; PO = post exposures; Pre = pre exposures; E1 = post first exposure; E6 = post sixth exposure; STAI-T = State 

Trait Anxiety Inventory –Trait version; ASI3-total = Anxiety Sensitivity Index – 3 total score; ASI3-cog = Anxiety Sensitivity Index – 

3 cognitive concerns subscale; ASI3-phys = Anxiety Sensitivity Index – 3 physical concerns subscale; ASI3-soc = Anxiety Sensitivity 

Index – 3 social concerns subscale; API SUDs = Acute Panic Inventory Subjective Units of Distress item; ADI-S = Acute Dissociation 

Inventory – Short; WSAP = Word Sentence Association Paradigm; RT = reaction time; Hyp = hyperventilation
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Table 4   

 

Mediation Model from Condition to ASI-3 Cognitive Change through SUDs Change  

 

 API SUDs Change  ASI-3 Cognitive Change 

 Estimate 95% CI Estimate 95% CI 

  Lower Upper  Lower Upper 

Condition -3.200 -16.360 9.960 2.908 0.826 4.989 

API SUDs Change -- -- -- 0.001 -0.037 0.054 

Indirect Effect -- -- -- -0.038 -0.748 0.197 

 

Note. API SUDs = Acute Panic Inventory Subjective Units of Distress item; ASI3 = Anxiety 

Sensitivity Index – 3. Significant paths are presented in bold (p < .05). 

 

 

 

 

 

Table 5  

 

Mediation Model from Condition to ASI-3 Cognitive Change through ADI-S Change  

 

 ADI-S Change  ASI-3 Cognitive Change 

 Estimate 95% CI Estimate 95% CI 

  Lower Upper  Lower Upper 

Condition -0.933 -16.768 9.001 2.937 0.917 4.957 

ADI-S Change -- -- -- 0.061 -0.012 0.134 

Indirect Effect -- -- -- -0.057 -0.906 0.383 

 

Note. ADI-S = Acute Dissociation Inventory – Short; ASI3 = Anxiety Sensitivity Index – 3. 

Significant paths are presented in bold (p < .05). 
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Table 6  

 

Mediation Model from Condition to ASI-3 Cognitive Change through WSAP Bias Change  

 

 WSAP Bias Change  ASI-3 Cognitive Change 

 Estimate 95% CI Estimate 95% CI 

  Lower Upper  Lower Upper 

Condition 2.558 -0.384 5.501 2.474 0.273 4.675 

WSAP Bias Change -- -- -- 0.119 -0.097 0.334 

Indirect Effect -- -- -- 0.303 -0.098 1.265 

 

Note. WSAP = Word Sentence Association Paradigm; ASI3 = Anxiety Sensitivity Index – 3. 

Significant paths are presented in bold (p < .05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

34 

APPENDIX A 

 

ACUTE DISSOCIATION INVENTORY - SHORT 

 

 
ADI-S 

Subject no.:_________           Date:__________              Pre/Post  

 

Please rate the maximum severity of sensations/thoughts you have experienced during the past 5 

minutes. (Circle one number for each). 

 

1. How much of the last ten minutes do you feel you can recall?  

 

0     10     20    30     40     50     60     70     80     90     100 

Everything        Quite a bit      Some      Only a little     Recall  Nothing 

 

2. Did you feel as if you were disconnected from all or part of your body?  

 

0     10     20    30     40     50     60     70     80     90     100 

Not at all      A little     Somewhat      A lot        Completely disconnected  

 

3. Did you feel like your body was “floating?” 

 

0     10     20    30     40     50     60     70     80     90     100 

Not at all       A little        Somewhat         A lot          Completely 

 

4. Did your body feel unreal or foreign to you?  

 

0     10     20    30     40     50     60     70     80     90     100 

Not at all       A little       Somewhat        A lot        Completely foreign 

 

5. Did your surroundings seem like they were fading away? 

 

 0     10     20    30     40     50     60     70     80     90     100 

Not at all        A little       Somewhat        A lot    Completely faded away 

 

6. Do things around you seem different from the way they were 10 minutes ago?  

 

0     10     20    30     40     50     60     70     80     90     100 

Exactly the same  A little different   Somewhat   Very different  Completely different 

 

 

 

 



   
 

35 

APPENDIX B 

 

WORD SENTENCE ASSOCIATION PARADIGM STIMULI 

 

 
Threatening Interpretations 

1. Appear nervous – It is important that people don’t notice. 
2. Mind wandering – I worry that I might be going crazy 

3. Scared – My heart is beating rapidly 

4. Nauseous – I might be seriously ill 

5. Distracted – Something scary is happening to my mind 

6. Trembling – Other people notice I am anxious 

7. Chest Tight – I might suffocate 

8. Beating rapidly – I might be having a heart attack 

9. Judged – People see that I am anxious 

10. Chest pain – I am having a heart attack 

11. Spacey -  I am losing my mind 

12. Blush – other people notice I am anxious 

13. Heart skips – Something is seriously wrong with my heart 

14. Thoughts race – I’m going crazy 

15. Throat tight – I could choke to death 

16. Trouble thinking – Something is wrong with my mind 

17. Fainting - It would be horrible to do in public. 

18. Mind blank – Something is terribly wrong with me 

19. Going Crazy – I can not keep my mind on anything. 

20. Shaky - I might be having a seizure 

21. Light headed – I might have an aneurysm 

22. Important – I need to stay in control of my emotions. 

23. Stomach pain – I might have something terribly wrong with me. 

24. Heart - Beating rapidly is a sign of something bad. 

25. Stomach growls – I am really embarrassed 

26. Breathless - I might have a panic attack. 

27. Stomach upset - I might have a chronic disease 

28. Forgetful - I’m becoming mentally ill. 
29. Other people - You can see when I’m feeling anxious 

30. Bodily sensations - Unusual feelings are a sign of something wrong. 

31. Nervous – I might have something wrong with me. 

32. Sweating - People notice you feel a lot of anxiety. 

33. Numb - You might be having a stroke. 

34. Tingly - Something is terribly wrong with you. 

35. Mouth Dry - You are about to have an anxiety attack. 

36. Clammy - You are really anxious at the party. 

37. Warm - Things feel really uncomfortable. 

38. Headache - You may have a brain tumor. 

39.  People laugh - You embarrass yourself. 

40. Yawn - People are uninterested in what you are saying. 
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Benign Interpretation: 

1. Appear nervous – No one notices. 

2. Mind wandering – I have a strong imagination. 

3. Scared – I’m watching a horror movie. 
4. Nauseous – This feeling will pass soon. 

5. Distracted – I’m thinking about a lot of exciting things. 
6. Trembling – I rarely notice when other people tremble. 

7. Chest tight – My chest feels this way now and then and nothing bad has ever happened. 

8. Beating rapidly – It feels great to exercise. 

9. Judged – I rarely see people acting nervously in my day-to-day life. 

10. Chest pain – I must have indigestion. 

11. Spacey – I just blew up a balloon for a party. 

12. Blush – People think you are hot. 

13. Heart skips – Get exciting news. 

14. Thoughts race – I’m having an exciting rush of good ideas. 
15. Throat tight – I must be thirsty. 

16. Trouble thinking – I probably need to take a break from studying. 

17. Fainting – I’ve felt lightheaded frequently but very rarely if ever fainted. 

18. Mind blank – I forgot the name of the person I met last week. 

19. Going crazy – Many people feel this way but very few become seriously mentally ill. 

20. Shaky - I’m really excited on a first date. 
21. Light headed – This feeling is perfectly normal. 

22. Important – Not letting anxiety symptoms scare me. 

23. Stomach pain - I should take an antacid. 

24. Heart – I feel great after walking on a treadmill. 

25. Stomach growls - I should find a snack. 

26. Breathless - I just took the stairs instead of the elevator. 

27. Stomach upset – I shouldn’t take aspirin without a meal. 
28. Forgetful - You have a lot on your mind. 

29. Other people – Most people I see appear normal. 

30. Bodily sensations – Unusual feelings usually pass quickly and harmlessly. 

31. Nervous – I’ve got an important job interview coming up. 

32. Sweating - You have a great time playing soccer. 

33. Numb - Your foot has fallen asleep. 

34.  Tingly - You lightly bang your elbow and it feels funny. 

35.  Mouth dry - You didn’t drink enough water today. 
36.  Clammy - You are excited about a first date. 

37. Warm - Your temperature seems comfortable and relaxing. 

38. Headache - You are feeling stressed from school. 

39. People laugh - You tell a funny joke. 

40. Yawn - Your friend didn’t get enough sleep last night. 
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APPENDIX C 

 

 FSU HUMAN SUBJECTS APPROVAL LETTER 

 

 
The Florida State University 

Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

APPROVAL MEMORANDUM 

 

Date: 4/30/2015 

 

To: Aaron Norr 

 

Address: 1107 W Call St., Room C259 

Dept.: PSYCHOLOGY DEPARTMENT 

 

From:    Thomas L. Jacobson, Chair 

 

Re:    Use of Human Subjects in Research Audio-Visual Stimulation and Anxiety 

 

The application that you submitted to this office in regard to the use of human subjects in the 

research proposal referenced above has been reviewed by the Human Subjects Committee at its 

meeting on 04/08/2015.  Your project was approved by the Committee. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 

weigh the risk to the human participants and the aspects of the proposal related to potential risk 

and benefit. This approval does not replace any departmental or other approvals, which may be 

required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent 

form is attached to this approval notice.  Only the stamped version of the consent form may be 

used in recruiting research subjects. 

 

If the project has not been completed by 4/6/2016 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 

expiration date; however, it is your responsibility as the Principal Investigator to timely request 

renewal of your approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by 

the Committee prior to implementation of the proposed change in the protocol.  A protocol 

change/amendment form is required to be submitted for approval by the Committee.  In addition, 

federal regulations require that the Principal Investigator promptly report, in writing any 
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unanticipated problems or adverse events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects involving 

human subjects in the department, and should review protocols as often as needed to insure that 

the project is being conducted in compliance with our institution and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is FWA00000168/IRB number IRB00000446. 

 

Cc: Norman Schmidt, Advisor 

HSC No. 2015.15082 
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APPENDIX D 

 

FSU HUMAN SUBJECTS APPROVED CONSENT FORM 

 

 

Florida State University Consent to Participate in a Research Study 

 

Title of Study:  Audio-Visual Stimulation and Anxiety 
Study Contact email: ************@************ 
Principal Investigator: Aaron Norr, M.S., ************@************ 
FSU Department: Psychology Department 
Phone number: ***-***-**** 
Co-Investigators: Brad Schmidt, Ph.D., ************@************  
Phone number: ***-***-**** 
 

What are some general things you should know about research studies? 
You are being asked to take part in a research study. To join the study is voluntary. 
You may refuse to join, or you may withdraw your consent to be in the study, for any reason, 
without penalty. Research studies are designed to obtain new knowledge, which may help 
people in the future. You may not receive any direct benefit from being in the research study. 
There also may be risks to being in research studies. Details about this study are discussed 
below. It is important that you understand this information so that you can make an informed 
choice about being in this research study. You should ask the researchers named above, or 
staff members who may assist them, any questions you have about this study at any time. 
 

What is the purpose of this study? 
The purpose of this study is to see how audio-visual stimulation affects anxiety. 
 

How long will your part in this study last? 
The total time commitment for the current study will be about 2.5 hours. The project consists of: 

 1 visit to a lab that will take 2 hours 

 1 follow-up online questionnaire that will take 2 minutes 

 1 follow-up online questionnaire that will take 20-30 minutes 
 

What will happen if you take part in the study? 
During this appointment you will be asked to complete a series of questionnaires about 
different personality traits and your experience with anxiety. Next, you will complete a brief 
computerized task in which you will be asked to determine whether two phrases are related to 
one another. Then you will take part in an exercise that will involve listening to music and/or 
viewing a flashing light presentation for 5 minutes, six different times. This exercise may 
induce a dissociative state, which could include feelings of unreality, feeling disconnected or 
“spaced out”, and dizziness. You will then complete more questionnaires about personality 
and anxiety, complete the computerized phrase task a second time, and complete a breathing 
exposure in which you will breathe in and out forcefully. This breathing exposure may cause 
you to experience some physical sensations akin to anxiety (e.g., rapid heart rate, sweating, 
lightheadedness); however, the sensations are momentary and the procedure has been used 
safely in similar experiments for over 25 years. Finally, you will be scheduled for 2 follow-up 
survey emails. The follow-up online surveys will take place approximately one week and one 
month after your first appointment and will consist of questionnaires related to personality and 
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anxiety.  
 

What are the possible benefits from being in this study? 

Research is designed to benefit society by gaining new knowledge. It is also possible that the 
study will help reduce feelings of stress and anxiety.  
 

What are the possible risks or discomforts involved from being in this study? 
The risks to human subjects in the proposed study are minimal. Nevertheless, precautions will 
be taken to minimize any risks you may incur in the proposed study. Some individuals may 
experience slight discomfort describing their thoughts. Listening to music and/or seeing flashing 
lights may induce a dissociative state, which can create a mild level of mental discomfort (e.g. 
feelings of unreality, feeling “spaced out”), however, any discomfort you may experience is 
completely temporary and will be only momentary. These situations should not be any more 
anxiety-provoking than situations commonly experienced in day-to-day life. There are no long- 
term risks associated with these procedures. If it is determined that there is an immediate need 
for assistance, you will be referred to clinicians with whom you may speak about your 
discomfort or distress. You furthermore have the right to refuse or discontinue participation at 
any time. There may be uncommon or previously unknown risks. You should report any 
problems to a member of our research team. 

How will your privacy be protected? 
Careful measures will be taken to ensure your confidentiality as a participant in this study will be 
protected to the extent allowed by law. Each participant will be assigned an Identification Code 
with which all questionnaires and behavioral observations will be labeled. The key associating 
Identification Codes with participant names will be kept separate from all assessment materials 
and consent forms in a secured file. You may inquire about referral sources if you wish, and the 
experimenter will be able to provide you with that information. All other questionnaire data 
relevant to this project will be destroyed on or before December 31, 2025. 
 

Will you receive anything for being in this study? 
You will be receiving 2.5 research credits total for the Introduction to Psychology course. If you 
decide to withdraw from the study prior to completion you will be awarded credit for the amount 
of time spent in the study at the rate of .5 credits per 30 minutes. 
 

Will it cost you anything to be in this study? 
There will be no costs for being in the study. 
 

What if you are a FSU student? 
You may choose not to be in the study or to stop being in the study before it is over at any time. 
This will not affect your class standing or grades at FSU. You will not be offered or receive any 
special consideration if you take part in this research. 
 

What if you have questions about this study? 
You have the right to ask, and have answered, any questions you may have about this 
research. If you have questions, or concerns, you should contact the researchers listed on the 
first page of this form. 
 

What if you have questions about your rights as a research participant? 
All research on human volunteers is reviewed by a committee that works to protect your rights 
and welfare. If you have questions or concerns about your rights as a research subject you 
may contact, anonymously if you wish, the Chair of the Human Subjects Committee, 
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Institutional Review Board, through the Vice President for the Office of Research at (850) 644-
8633. 
 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 

 Participant’s Agreement:  
 

I have read the information provided above. I have asked all the questions I have at this time.  I 
voluntarily agree to participate in this research study. 
 

 

Signature of Research Participant Date 
 

Printed Name of Research Participant: 
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