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Abstract 

 Anxiety sensitivity is an individual difference that represents the fear of fearful and/or 

anxious cognitive and physiological experiences.  It is associated with several Axis I disorders, 

but it appears to be most specific to panic disorder and, to a lesser extent, posttraumatic stress 

disorder.  Research has shown that anxiety sensitivity is multidimensional and these dimensions 

incrementally add to the prediction of relationships with anxiety-related phenomenology.  There 

is mostly agreement about the content of the dimensions although it is not universal.  There is 

less agreement about the factor structure of the Anxiety Sensitivity Index, a widely used measure 

of anxiety sensitivity, across cultural groups.  There is also variation in the epidemiology and 

phenomenology of anxiety, as well as physiological health problems with similar symptoms to 

anxiety disorders, across ethnoracial groups.  There are theories suggesting that these differences 

may be due to environmental factors and learning.  This investigation seeks to add clarity to the 

cross-cultural research in the psychometric properties of the Anxiety Sensitivity Index across 

four cultural groups in both clinical and analog samples.  The results from the clinical sample 

support a three-factor hierarchical model.  Although the extracted factor structures observed in 

the analog sample are not as clear, results from a confirmatory factor analysis support invariance 

across groups. Clinical implications are discussed. 
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Anxiety Sensitivity Across Four Ethnoracial Groups 

Chapter I 

Research Question 

 Anxiety sensitivity (AS) is a fear that reflects perceptions and attitudes towards 

anxious and fearful symptoms.  Thus, one would expect that cultural variations in 

salience, perception, and attitudes towards psychological disorders to manifest in AS.  

Research in the psychometric properties of AS has found cultural variation in the 

factorial validity of AS, with most of this research measuring AS using the Anxiety 

Sensitivity Index (ASI; Reiss & McNally, 1986).  This raises questions not only about the 

construct of AS across ethnoracial groups but also the psychometric consistency of 

measures of AS.  The purpose of this investigation is to examine to the psychometric 

properties of the Anxiety Sensitivity Index (ASI), the most widely used and researched 

measure of AS, by directly comparing four ethnoracial groups recruited from a similar 

geographic location to help account for the impact of geography on the development of 

cultural identity.  If the underlying structure of AS is similar across cultures, then the 

factor structure of the ASI should be invariant across these ethnoracial groups and the 

observed factor structure should provide an adequate fit in all groups.  Additionally, if AS 

is a trait-like variable causing similar vulnerabilities to anxious and fearful symptoms 

across cultures, then the ASI should converge more strongly with measures of panic than 

other related constructs in all ethnoracial groups.  
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Chapter II 

Review of Related Literature 

Anxiety Sensitivity 

 Anxiety sensitivity (AS), often conceptualized as the “fear of fear,” is a trait-like 

variable referring to the fear that fearful and/or anxious symptoms may cause illness, 

embarrassment, or greater fear and anxiety (Reiss & McNally, 1985).  Taylor, Koch, and 

McNally (1992) proposed that AS amplifies the anxiety response; they showed that AS is 

distinct from trait anxiety and explains additional variance in the predisposition to fear 

and anxiety.  Taylor (1995) stated that AS is also distinct from other fundamental fears, 

such as fear of negative evaluation and illness/injury sensitivity.  AS also has a complex 

etiology with heritability varying as a function of sex and severity; AS and its dimensions 

are environmentally-influenced and not heritable in men, but environmental and genetic 

factors interact in women, with heritability increasing as a function of severity (Taylor, 

Jang, Stewart, & Stein, 2008; McNally 2002).  Stewart and colleagues (2001) found 

support for the importance of environmental influences in the development of AS by 

showing that early learning experiences influence AS in adulthood.  AS is primarily 

associated with anxiety pathology.  Peterson and Reiss (1993) found that, relative to non-

clinical controls, individuals with primary diagnoses of generalized anxiety disorder 

(GAD), obsessive-compulsive disorder (OCD), and social phobia (SP) all demonstrated 

elevated AS.  Additionally, Taylor and colleagues (1992) found that individuals in 

treatment for panic disorder exhibited greater levels of AS than those seeking treatment 

for GAD, SP, and specific phobia.  
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These findings, as well as other evidence, suggests that AS may be a specific 

vulnerability to panic and the overlap among anxiety disorders accounts for the lower 

levels of elevations relative to non-clinical individuals found in the other anxiety 

disorders.  AS has been shown to predict panic symptoms following a carbon dioxide 

inhalation challenge (Eifert, Zvolensky, Sorrell, Hopko, & Lejuez, 1999).  AS has also 

been shown to predict the development of spontaneous panic attacks, panic 

phenomenology, and impairment due to panic after controlling for panic history, and trait 

anxiety (Schmidt, Lerew, & Jackson, 1997, 1999).  AS has a strong correlation with and 

precedes the development of panic symptoms, and the association between AS and panic 

is not due to a third variable.  Schmidt, Zvolensky, and Maner (2006) found that AS 

prospectively predicted both spontaneous panic attacks and Axis I diagnoses 24 months 

after initial interviewing but neither trait anxiety nor the interaction effect of trait anxiety 

and AS did.  Schmidt and colleagues (2007) found that a brief preventative measure 

targeting AS immediately reduces panic symptoms in response to a carbon dioxide 

challenge and there was a non-significant trend towards the intervention reducing the 

incidence of anxiety and other Axis I disorders at 12- and 24-month follow-ups. 

Anxiety sensitivity is most specific to panic, but it is also related to the other 

anxiety disorders.  Taylor and colleagues (1992) found that AS was elevated relative to 

nonclinical controls in individuals with a primary diagnosis of PD, PTSD, SP, GAD, or 

OCD, but not specific phobias, and these results were not due to group differences in trait 

anxiety; the PD group scored significantly higher than every other group except for the 

PTSD group.  Deacon and Abramowitz (2006) found that total AS levels are greatest in 

PD, followed in order by OCD, SP, specific phobia, and GAD, with controls scoring 
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significantly lower than all; the only statistically significant differences among the 

clinical groups were that the PD group scored higher than the SP and GAD groups.  

Although AS plays a particularly important role in PD, Taylor (2003) argued that 

interventions targeting AS could be particularly useful in the treatment of PTSD.  His 

laboratory found that the degree of pre- to posttreatment reduction in AS was the 

strongest predictor of reduction of PTSD symptoms although AS was not directly 

targeted during treatment (Fedoroff, Taylor, Asmundson, & Koch, 2000).  Although AS 

is more associated with panic and the other anxiety disorders, it is associated with other 

Axis I phenomenology as well.  Schmidt, Mitchell, and Richey (2008) found that AS 

prospectively predicted the incidence of Axis I disorders in a non-clinical sample, but 

negative affectivity did not.  Asmundson and Norton (1995) found that chronic back pain 

patients with high levels of AS reported more cognitive disruptions and anxiety in 

response to pain despite no significant difference in pain intensity; the high AS patients 

also had greater fear of negative consequences of pain, and greater negative affect.  AS 

may also be more strongly associated with hypochondriacal concerns than are anxious 

mood, depressed mood, current number of panic attacks, and level of phobic avoidance 

(Otto, Pollack, Sachs, & Rosenabum, 1992), and it also partially mediates the relationship 

between learning experiences in childhood and hypochondriacal fears in adulthood (Watt 

& Stewart, 2000). 

Anxiety Sensitivity Index 

 One of the most widely used measures of AS is the Anxiety Sensitivity Index 

(ASI; Reiss, Peterson, Gursky, & McNally, 1986).  The ASI is a sixteen-item self-report 

measure assessing an individual’s appraisal of the possible negative consequences of the 
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experience of anxiety.  It initially assumed that the construct is unitary.  Reiss and 

colleagues initially found that the ASI has adequate test-retest reliability, that ASI scores 

are elevated in anxiety disorder patients relative to non-clinical controls (see also Sandin, 

Chorot, & McNally, 1996), and that the ASI assesses a construct related to, but not 

redundant with anxiety.  Peterson and Heilbronner (1987) found that the ASI has good 

internal consistency and split-half reliability. 

 One of the most replicable findings in the study of the ASI, although not 

universal, is that it contains three factors that load onto a higher-order AS factor.  These 

three first-order factors are: (1) physical concerns, (2) mental incapacitation concerns, 

and (3) social concerns (Zinbarg, Barlow, & Brown, 1997).  These factors incrementally 

add variance to the prediction of an individual’s diagnosis based on his or her ASI score 

profile.  The somatic dimension is most strongly associated with panic disorder, the fear 

of social consequences dimension is most strongly related to SP, and the fear of cognitive 

dyscontrol dimension appears to be most strongly associated with GAD. 

 The variance added by these initial dimensions accordingly adds validity to the 

measure.  In an investigation of responses to bodily sensations in a non-clinical sample, 

Zvolensky and Forsyth (2002) found that the physical sensations factor uniquely 

predicted bodily vigilance and the mental incapacitation factor predicted emotional 

avoidance.  Zinbarg, Brown, Barlow, and Rapee (2001) found that the physical concerns 

subscale was the domain most strongly associated with panic-related phenomena in a 

CO2 challenge, and the fear of cognitive dyscontrol domain was most strongly associated 

with depression.  Zvolensky, Kotov, Antipova, and Schmidt (2005) found that the 

physical concerns subscale interacts with exposure to aversive life events to predict 
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panic-specific distress above and beyond their respective main effects in Russians, so this 

effect extends beyond the body of research conducted on samples in the United States.  

Zinbarg and colleagues (1997) found that higher scores on the physical concerns subscale 

were more strongly associated with panic and PTSD patients, elevated social concerns 

scores were associated with SP, and elevated scores on the mental incapacitation 

concerns factor were associated with mood disorders.  Schmidt and colleagues (2006) 

found that the physical and cognitive subscales predicted the prospective development of 

anxiety diagnoses, and the physical subscale also predicted to incidence of spontaneous 

panic attacks. 

Other investigations have found conflicting results. Rodriguez, Bruce, Pagano, 

Spencer, and Keller (2004) found a similar hierarchical factor structure to Zinbarg and 

colleagues (1997) best fit their data, but they found that item seven (“It embarrasses me 

when my stomach growls”) failed to load sufficiently onto any factor.  Blais and 

colleauges (2001) found support for a four-factor solution (Arousal Senations, Emotion 

Control, Mental Control, and Gastrointestinal Symptoms) but also found that item 13 did 

not load onto any factors, and item 11 crossloaded onto both the Arousal Sensations and 

Gastrointestinal Symptoms domains.  Additionally, the Mental Control factor did not 

differentiate among anxiety disorder groups, although anxious patients scored higher than 

non-clinical controls, and controls scored higher than anxious patients on the 

Gastrointestinal Symptoms domain.  

Cross-Cultural Research 
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 Good and Kleinman (1985) discussed the universal and culture-specific aspects of 

anxiety as cross-cultural research emerged into a popular area of study.  They highlighted 

the variation across cultures in both the experience and expression of anxiety symptoms.  

These are observed not just in clinical phenomenology, but in the boundaries between 

normalcy and pathology.  It is important to understand these differences to improve 

assessment and treatment, and failure to do so can only lead to misunderstanding.  They 

suggested several forms of relationship between culture-specific malady and 

psychopathological diagnosis.  A particular neuropsychological predisposition is labeled 

and exploited in the social construct of an illness.  Also, a particular symptom, present in 

several disorders, becomes the focus of elaboration for a disorder.  Third, particular forms 

of a social dysfunction receive a diagnostic label and an etiological frame is used to 

construct a disorder that structures the phenomenological experience and dictates the 

treatment-seeking process.  Good and Kleinman stated that anxiety disorders are not 

merely the result of culturally influenced interpretations of an underlying disease, but are 

also disorders of the interpretive process. 

The body of cross-cultural research in anxiety and related constructs continues to 

grow.  There is evidence that some constructs such as worry (Carter et al., 2005), 

responding to anxiety-provoking challenges (Gordon & Teachman, 2008), panic 

symptomology (Barrera, Wilson, & Norton, 2010), social anxiety (Hambrick et al., 2010) 

appear to vary across ethnoracial groups.  Presentation of anxiety disorders also varies by 

ethnicity (Smith, Friedman, & Nevid, 1999) as do domains of specific phobias 

(Chapman, Kertz, Zurlage, & Woodruff-Borden, 2008), and prevalence rates before even 

accounting for culturally-bound syndromes (Guarnaccia, 1997); for example, people of 
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Mexican ancestry born in the United States show different rates of anxiety disorders than 

those born in Mexico (Karno et al., 1987), and both African-Americans and Caucasians 

in Baltimore show higher rates of anxiety than their counterparts in St. Louis, although 

African-Americans in each city had higher rates than Caucasians in the same city 

(Brown, Eaton, & Sussman, 1990).  

From an epidemiological survey, Asnaani, Gutner, Hinton, and Hofman (2009) 

found that Caucasians were significantly more likely than African-Americans, Asian-

Americans, and Hispanic-Americans to have a panic disorder diagnosis, but no one 

minority groups was more likely to receive this diagnosis than any other.  Additionally, 

Caucasians were more likely to report trembling or shaking than African-Americans, 

heart racing, and trembling or shaking than Hispanic-Americans, and heart racing, 

shortness of breath, and nausea compared to Asian-Americans.  African-Americans were 

more likely to report palpitations than Hispanics or Asian-Americans, and nausea 

compared to Asian-Americans.  Hispanics were more likely to experience shortness of 

breath and nausea than Asian-Americans, and choking sensations compared to 

Caucasians or African-Americans.  Gordon and Teachman (2008) found evidence that 

African-Americans and Caucasians demonstrated more behavioral avoidance than Asian-

Americans during a physical provocation task, Asian-Americans reported more anxious 

cognitions than the other groups during a social performance provocation task, and 

Asian-Americans responded more anxiously during a social interaction provocation task 

when the interaction partner was Asian-American rather than African-American; level of 

ethnic identity did not significantly moderate these findings.  Prevalence rates of panic 

disorder are lower in non-Western countries than in Europe and especially the United 
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States, and rates among ethnic groups in the United States mirror this trend (Marques, 

Robinaugh, LeBlanc, & Hinton, 2011).  Rates of panic attacks may vary cross-culturally 

in response to an acute stressor.  Cultural differences in content of catastrophic cognitions 

and local understandings on bodily functions can influence variations in symptom 

expression (Lewis-Fernández et al., 2010).   

Based on the aforementioned cross-cultural differences, it is no surprise that there 

is similar inconsistency in the factor structure of the ASI across cultures.  Vujanovic, 

Arrindell, Bernstein, Norton, and Zvolensky (2007) found evidence for a hierarchical 

structure with four lower-order factors in 420 Dutch undergraduates.  Sandin and 

colleagues (1996) found evidence for a unidimensional structure in a sample of 126 

Spanish adults seeking treatment for anxiety disorders.  Among 208 Cambodian refugees 

with panic disorder, Hinton, Pich, Safren, Pollack, and McNally (2006) used a principal 

components analysis (PCA) with orthogonal rotation and observed a three-factor solution 

in the ASI, but a four-factor solution in a modified version of the ASI that was more 

sensitive to the culturally-specific experience of panic in Cambodia (there is a culturally-

specific fear of “wind attacks,” or a wind-like substance that circulates in the blood and 

creates somatic sensations).   

In a comparison of 282 Native American and Alaskan undergraduates against 282 

age- and gender-matched Caucasians, Zvolensky, McNeil, Porter, and Stewart (2001) 

found a similar hierarchical structure to existing literature in the Native American group 

using a PCA with oblique rotation and a subsequent unrotated PCA of the resulting 

lower-order factors; the Native Americans also scored higher than Caucasians on the ASI 

on the 16-item total as well as the mental incapacitation and social concerns subscales.  
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Norton, De Coteau, Hope, and Anderson (2004) sought to extend these results to a 

tribally homogenous sample, citing the fact that distinct cultures and identities across 

tribes could fail to capture important tribal differences.  In a sample of 146 non-clinical 

adult volunteers, they found that the Zinbarg and colleagues (1997) three-factor model 

did not provide adequate fit to their data, but rather it suggested a unifactorial solution.   

Using a PCA with orthogonal rotation, Maruta and colleagues (2007) found 

evidence for a four-factor model of the ASI in a sample of 345 non-clinical adult 

volunteers and an additional 89 undergraduates in Tokyo, Japan.  In a sample of Puerto 

Rican adults, Cintrón, Carter, Suchday, Sbrocco, and Gray (2003) used an exploratory 

factor analysis (EFA) and found evidence of a two-factor solution after finding a poor fit 

with the models of Zinbarg and colleagues (1997) and Sandin and colleagues (1996) in a 

sample of 275 non-clinical adult volunteers that identified themselves as Puerto Ricans.   

Using a principal components analysis, Carter, Miller, Sbrocco, Suchday, and 

Lewis (1999) found a four-factor structure among 221 African-American college students 

better fit than the three-factor models of Zinbarg and colleagues (1997) or Mohlman and 

Zinbarg (2000), although the factor composition differed from other four-factor models; 

these variations led Carter and colleagues (1999) to suggest that AS may be a more 

general vulnerability to psychopathology among African-Americans than among 

Caucasians.  Hunter, Keough, Timpano, and Schmidt (2012) expanded upon these results 

finding that the four-factor formulation improved predictive and concurrent validity in 41 

African-American college students, but the 3-factor formulation was still sound in 298 

Caucasian college students in a direct comparison from one dataset.   
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Although there is research in several ethnoracial groups, there is uncertainty and 

instability in observed factor structures. Additionally, the only available investigation that 

directly compares a minority group to a majority group used a small minority sample 

(Hunter et al., 2012).  As such, there is a need to directly compare groups of a large size 

from a geographically similar location in order to demonstrate a stable factor structure in 

each ethnoracial group and also to allow the observation of variance across groups while 

minimizing the effect geography.  It is difficult to compare both ethnoracial and 

geographic or regional differences.  This study attempts to minimize the confounding 

effects of geography and thus ensure that observed cross-cultural effects are accounted 

for ethnoracial factors.  The first hypothesis is that the most parsimonious factorial 

solution will be to use the same factor structure across groups.  The second hypothesis is 

that in all groups, the ASI total scale will demonstrate reliability that is satisfactory or 

better.  The third hypothesis is that the ASI and its subscale will demonstrate comparable 

validity in all groups by converging with measures of panic more strongly than it does 

with a measure of another construct.  
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Chapter III 

Methodology 

Sample 

 This investigation used archival data from two distinct data collections.  The data 

collection was approved by the Committee for the Protection of Human Subjects at the 

University of Houston.  All subjects provided informed consent prior to their 

participation.  All individuals have been de-identified. 

 Analog Sample. The analog sample consisted of 923 undergraduate students 

from the University of Houston that participated in order to receive credit in a 

Psychology course.  Only individuals that self-identified as “Caucasian/White (non-

Hispanic)” (277, 30.0%), “African-American/Black (non-Hispanic)” (190, 20.6%), 

“Asian” (248, 26.9%), or “Hispanic/Latino(a)” (208, 22.5%) were included.  The mean 

age of these individuals was 21.90 (SD = 4.85) with a range of 17 to 59.  The one 

individual under age 18 will be excluded.  There were 225 (24.5%) males and 694 

(75.2%) females.  

 Clinical Sample. The clinical sample consisted of 496 individuals that sought 

treatment for anxiety disorders at the Anxiety Disorder Clinic (ADC) of the 

Psychological Research and Services Center (PRSC) through the Clinical Psychology 

department at the University of Houston.  Only individuals that self-identified as 

“Caucasian/White (non-Hispanic),” “African-American/Black (non-Hispanic),” “Asian,” 

or “Hispanic/Latino(a)” were included.  There were 250, 44, 29, and 83 of these 

individuals respectively.  Of the 406 individuals, there were 176 (43.7%) males and 227 
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(55.9%) females.  The mean age of this group was 32.72 years (SD = 10.82) with a range 

of 16 to 71 years; the one individual under age 18 was excluded from analyses.  

Measures 

Anxiety Sensitivity Index (ASI).  The ASI is a 16-item self-report measuring 

assessing the fear of possible negative consequences due to anxious and fearful 

symptoms.  Participants rate the extent to which an item applies to himself or herself on a 

5-point scale ranging from 0 (very little) to 4 (very much).  It has adequate test-retest 

reliability (Reiss et al., 1986) and good internal consistency (Peterson & Heilbronner, 

1987).  In a non-clinical sample, Peterson and Reiss (1993) reported a mean of 19.1 (SD 

= 9.11).  Taylor and colleagues (1992) reported the following means by diagnosis: PD, 

36.6 (SD = 12.3); PTSD, 31.6 (SD = 12.8); GAD, 26.2 (SD = 10.9); OCD, 25.4 (SD = 

12.4); SP, 24.9 (SD = 12.3); and specific phobia, 16.1 (SD = 8.1).  Post hoc tests revealed 

that the PD group scored significantly higher than all others except for PTSD.  Peterson 

and Reiss (1993) reported internal consistency, measured by Cronbach’s alpha, ranging 

from .82 to .91, and correlations from .71 to .75 between administrations.  

 Beck Anxiety Inventory (BAI).  The BAI is a 21-item self-report measure 

designed to measure the severity of general anxiety symptoms.  It shows good internal 

consistency (α = .92) and test-retest reliability (correlation of .75 between 

administrations) in clinical populations (Beck, Epstein, Brown, & Steer, 1988).  The 

original manual reports the following means by diagnosis: PD with agoraphobia, 27.27 

(SD = 13.11); PD without agoraphobia, 28.21 (SD = 13.46); SP, 17.77 (SD = 11.64); 

OCD, 21.96 (SD = 12.42); and GAD, 18.83 (SD = 9.08).  In a community sample with 
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demographics closely matching the 1990 U.S. Census, the mean for individuals ages 18-

44 was 6.6 (SD = 8.1) and the mean for individuals ages 45-65 was 4.4 (SD = 6.3) with 

no significant sex, race, or income differences; in the entire sample, a score of 3 fell at the 

50th percentile, 10 at the 80th percentile, and 17 at the 90th percentile (Gillis, Haaga, & 

Ford, 1995).  Empirical evidence suggests that the BAI may actually measure panic 

rather than general anxiety symptoms (Cox, Cohen, Direnfeld, & Swinson, 1996). 

 Beck Depression Inventory (BDI).  The BDI (Beck, Steer, & Brown, 1996) is a 

widely-used 21-item measure of depression that generally shows three factors reflecting 

negative attitudes toward the self, performance impairment, and somatic disturbance.  

Items are scored from 0 to 3 in intensity.  The Center for Cognitive Therapy suggested 

the following cut-off scores: minimal depression is less than 10; mild to moderate 

depression is 10-18; moderate to severe depression is 19-29; and severe depression is 30-

63; however, the appropriateness of cut-off scores is variable depending on the sample 

(Beck, Steer & Garbin, 1988).  In a community sample of individuals ages 18 to 64, Lasa, 

Ayusa-Mateos, Vásquez-Barquero, Diéz-Manrique, and Dowrick (2000) found 100% 

sensitivity and 99% specificity for a cut-off score of 13 in diagnosing a depressive 

disorder. It has good reliability and validity.  In clinical samples, Cronbach’s alphas 

ranging from 0.76 to 0.95 have been observed; in community samples, the range is from 

0.73 to 0.92.  It shows strong correlation with other measures of depression, such as 0.61 

to 0.86 with the Hamilton Rating Scale for Depression, and a mean correlation coefficient 

with clinical severity rating of 0.72.  Depressed individuals score significantly higher 

than non-clinical controls (Beck, Steer & Garbin, 1988).   
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 Panic Disorder Severity Scale (PDSS).  The original PDSS (Shear et al., 1997) 

is a clinician-administered 7-item scale assessing the frequency of panic attacks, distress 

during panic attacks, anticipatory anxiety, agoraphobic fear and avoidance, fear and 

avoidance of somatic sensations, and impairment in daily life.  The self-report version 

(Houck, Spiegel, Shear, & Rucci, 2002) demonstrates good to excellent reliability, 

sensitivity to treatment comparable to the clinician-administered version, and strong 

correlation with the clinician-administered interview.  Among individuals seeking 

treatment at an anxiety disorders clinic, Wuyek, Antony, and McCabe (2011) observed a 

mean of 9.20 (SD = 4.11) on the self-report version of the PDSS.  It showed good internal 

consistency (α = 0.80) and validity adequate to justify its efficiency. 

 Anxiety Disorders Interview Schedule for DSM-IV (ADIS-IV).  The ADIS-IV 

(Brown, Di Nardo, & Barlow, 1994) is a clinician-administered assessment tool that 

screens primarily for anxiety disorders, but also contains diagnostic sections for mood 

disorders, substance use disorders, somatoform disorders, and psychosis.  It allows the 

clinician to provide an Axis I diagnosis with severity ratings as well as assessment on 

Axes III, IV, and V; Axis II was deferred for all individuals.  Brown, Di Nardo, Lehman, 

and Campbell (2001) found inter-rater reliability (kappa coefficients) ranging from .67 to 

.86 (except for dysthymic disorder, which had a coefficient of .22) for principal 

diagnoses, and .56 to .81 for any diagnosis (except for dysthymic disorder, which had a 

coefficient of .31). 

Procedures 
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 In the analog sample, individuals completed a large battery of questionnaires 

either en masse in a large classroom setting or were allowed to complete the 

questionnaires on their own time and return them within one week.  In the clinical 

sample, individuals completed questionnaires as part of their initial assessment interview 

at the ADC.  These individuals completed the ADIS-IV, as administered by trained 

diagnostic interviewers, during their initial assessment and received a multiaxial 

diagnosis.  

Data Analysis 

 Reliability.  All reliability scores are reported as Cronbach’s Alpha to measure 

internal consistency.  In the clinical sample, the reliability of the total score on the ASI as 

well as the subscales proposed by Zinbarg and colleagues (1997) and factors revealed by 

subsequent factor analyses in the current investigation were computed.  The same steps 

were performed in the analog sample for each of the four ethnoracial groups.  The 

reliability of the subscales was computed help to determine their clinical utility. 

 Factor Structure.  In the clinical sample, principal components analysis (PCA) 

with oblique rotation was performed to determine the factor structure of the ASI.  The 

factor structure was determined by scree plot analysis.  PCA is more appropriate than 

exploratory factor analysis (EFA) for determining the appropriate number of dimensions 

or subscales within an assessment (Floyd & Widaman, 1995); whereas an EFA is more 

appropriate to assess latent constructs, a PCA is superior for data reduction.  An oblique 

rotation was used in order to maintain consistency with most of the existing literature as 

well as for theoretical reasons; because the measure was originally conceived to be 
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unifactorial, the most logical procedure would assume that the factors are correlated 

rather than orthogonal.  A confirmatory factor analysis (CFA) was performed on the four 

ethnoracial groups in the analog sample in order to determine the accuracy of the 

assumption that the factor structure is invariant across ethnoracial groups.  There was no 

cross-racial PCA performed in the clinical sample due to insufficient sample sizes.  

Although it would be more desirable to conduct the PCA in the clinical sample, the 

clinical sample does not have enough individuals of each ethnoracial group to satisfy the 

recommendations of Blais and colleagues (2001); they recommend samples of 200 to 300 

to ensure a stable factor structure.  Although there are only 190 African-Americans in the 

undergraduate samples, there are more than 200 individuals in the other groups. 

 Convergent and Discriminant Validity.  The total score of the ASI as well as 

the appropriate factor scores from the analog sample will be correlated with the 

aforementioned theoretically-relevant and irrelevant measures in order to determine if the 

construct and discriminant validities are invariant across cultures.  Fisher’s Z-Test of 

correlated correlations in independent samples will be used to compare these values 

across ethnoracial groups.  The BAI and PDSS will be measures of convergence and the 

BDI will serve as divergent measure.  Although a relationship between depression and 

AS has been observed previously, the relationship is weaker than between AS and 

measures of panic (Otto, Pollack, Fava, Uccello, & Rosenbaum, 1995).  It is 

hypothesized that there will be no significant differences across groups from this sole 

geographic location.
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Chapter IV 

Results 

Scale Summary 

 Descriptive statistics are provided in Table 1.  Results are provided for the total 

scale and for the established Zinbarg and colleagues (1997) three-factor model, as this 

model will be used in subsequent analyses.  In the clinical sample, the mean ASI total 

score of 30.85 (SD = 12.06) is consistent with previously reported means for anxious 

individuals.  The means for the physical, psychological, and social subscales were 14.97 

(SD = 7.68), 6.86 (SD = 4.27), and 7.72 (SD = 2.47) respectively.  Females scored 

significantly higher than males on the total scale (F1, 329 = 10.00, p = .002), Mental 

Incapacitation Concerns Subscale (F1, 329 = 4.55, p = .034), and Physical Concerns 

subscale (F1, 329 = 15.82, p = .000), but there were no gender effects on the Social 

Concerns subscale (F1, 329 = 0.23, p = .632).   Neither age nor marital status had an effect 

on the total ASI or any of the subscales.  Occupational status had a significant omnibus 

effect on the Physical Concerns subscale (F5, 286 = 2.78, p = .018), but no pairwise 

comparisons were significant in Bonferroni post hoc tests after alpha protection.   Means 

are also displayed in Table 1 comparing individuals with and without a diagnosis of panic 

disorder, whether primary, secondary, tertiary, et cetera.  When controlling for clinician-

rated severity of overall clinical presentation, individuals with panic disorder scored 

significantly higher on the total ASI (F1, 214 = 41.95, p < .001), the Mental Incapacitation 

Concerns subscale (F1, 220 = 13.90, p < .001), and the Physical Concerns Subscale (F1, 220 

= 78.31, p < .001), but not the Social Concerns subscale (F1, 220 = 0.59, p = .443). 
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Among the undergraduates, the mean for the total ASI was 17.81 (S.D. = 10.57).  

Across ethnoracial groups, the mean total ASI score was 18.23 (S.D. = 10.73) for 

African-Americans, 16.38 (S.D. = 9.59) for Caucasians, 18.09 (S.D. = 10.32) for 

Hispanics, and 18.88 (S.D. = 11.55) for Asians.  A univariate ANOVA revealed a 

significant omnibus difference across groups (F3, 916 = 2.69, p = .045).  Bonferroni post-

hoc tests revealed that the mean for Asians was significantly greater than the mean for 

Caucasians at the .05 alpha level, but this difference is not significant after Bonferroni 

correction.  Cross-group means are also displayed for the Zinbarg and colleagues (1997) 

factors.  There was a significant omnibus difference for the Mental Incapacitation 

Concerns subscale (F3, 916 = 6.83, p < .001).  Bonferroni post hoc tests revealed that 

Asians scored higher than African-Americans (p < .001) and Caucasians (p = .031), but 

only the difference with African-Americans is significant after alpha protection.  There 

were no significant differences for the Physical Concerns subscale (F3, 914 = 1.19, p = 

.311) or the Social Concerns subscale (F3, 916 = 0.74, p = .529).  There was no effect for 

age on the total scale, or any of the three subscales.  Females scored higher on the total 

scale and all subscales, and these differences were significant for the total scale (F1, 1024 = 

8.31, p = .004 and the Physical Concerns Subscale (F1, 1022 = 18.71, p = ˂ .001), but not 

the Mental Incapacitation Concerns subscale (F1, 1024 = .15, p = .696), or the Social 

Concerns subscale (F1, 1024 = .02, p = .885).  There were significant differences in the 

average age of the groups (omnibus F3, 916 = 13.482, p ˂ .001).  Bonferroni post hoc tests 

showed that Caucasians were significantly older than Hispanics (mean difference = 1.81, 

p ˂ .001) and Asians (mean difference = 2.61, p ˂ .001). However, there was no 

significant effect of age on the total scale (F33, 988 = 1.23, p = .177), the Physical 
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Concerns subscale (F33, 986 = 1.123, p = .292), Mental Incapacitation Concerns subscale 

(F33, 988 = 1.059, p = .378), or Social Concerns subscale (F33, 988 = 1.206, p = .199).  Data 

on marital and occupational status was unavailable in this sample.  Among African-

Americans, females scored higher on the Physical Concerns subscale (F1, 184 = 5.18, p = 

.024).  Among Asians, females scored higher on both the total scale (F1, 244 = 5.64, p = 

.018) and the Physical Concerns subscale (F1, 243 = 12.20, p = .001).  

Factor Analysis  

 Principal Components Analyses.  The results of the principal components 

analysis (PCA) in the clinical sample are displayed in tables 2 and 3.  The number of 

factors to retain was determined by Scree plot analysis according to the recommendations 

of Costello and Osborne (2005).  The Scree plot shows an elbow at the third component, 

but another large drop after the fourth component suggesting a need for further analysis. 

The pattern matrices are displayed in tables 2 and 3.  In the four-factor solution, items 3 

and 11 hyperplaned, and item 16 failed to load with a magnitude of at least .40 on any 

factor.  Only one factor had more than three items load onto it, raising questions about the 

stability of this factor structure; the first factor contained six items, the second and fourth 

factors each contained three items, and the third factor had two items.  The reliabilities of 

these four factors, as assessed by Cronbach’s alpha, were .865, .580, .773, and .611 

respectively.  A three factor solution was tested to attempt to extract a more stable factor 

structure.  In the three-factor solution, all items loaded significantly and no items 

hyperplaned.  The first factor exactly mimicked the Zinbarg and colleagues (1997) 

Physical Concerns domains, and the third factor mimicked their Mental Incapacitation 

Concerns subscale.  The second factor contained items 1, 5, 7, and 13; Zinbarg and 
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colleagues found support for a Social Concerns subscale that consisted of items 1, 5, and 

13, and Mohlman and Zinbarg (2000) found that items 1, 5, and 7 loaded onto these 

factors.  These results suggest that all four of these items may load onto the Social 

Concerns factor.  The three-factor model is more interpretable and has a more stable 

factor structure in this sample.  Furthermore, based on these results, this is the most 

logical model to use in further analyses due to its extensive use in prior research and 

additional support found here. 

 Another PCA was conducted on the three lower-order factors to examine higher-

order factor structure.  The results are suggestive of a higher-order ASI factor, as there is 

a large bend in the Scree plot after the first factor, and the observed eigenvalues were 

1.800, 0.763, and 0.438.  The component matrix is displayed in Table 4. 

 In the undergraduate sample, the observed factor structures were ambiguous.  In 

African-Americans, the Scree plot was unclear and an argument could be made for the 

use of either three or four components.  In the three-factor model, one item (item eleven) 

hyperplaned.  The first factor, mostly corresponding with somatic experiences, and the 

third factor, mostly but not entirely corresponding with mental experiences, demonstrated 

good internal consistency (α = .836 and α = .835 respectively).  However, the second 

factor, corresponding to social concerns, only contained two items and showed 

unacceptable internal consistency (α = .497).  In the four-factor solution, three factors 

showed acceptable to good reliability with Cronbach’s alpha values of .828 for the first 

factor, .822 for the third factor, and .759 for the fourth factor, but the same two-item 

social concern factor was observed.  The first, third, and fourth factors roughly represent 

physical experiences, cognitive experiences, and weakness, but these labels are imperfect 
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as there is overlap between all three.  Items 6 and 11 hyperplaned, and no items failed to 

load.  A declaration of one model’s superiority in this group would be dubious. 

 In Caucasians, it was unclear whether the most appropriate break in the Scree plot 

to determine further analyses occurred after the third or fourth component, so both three- 

and four-factor models were analyzed.  In both models, the first factor extracted was 

identical to the Physical Concerns subscale from the Zinbarg and colleagues (1997) 

model except that item 11 did not load onto it; its coefficient alpha was .856.  In the 

three-factor model, the second factor extracted mimicked the Zinbarg and colleagues 

Mental Incapacitation Concerns subscale but also contained item 7, which reflects 

outwardly noticeable gastrointestinal symptoms; its coefficient alpha was .758.  The third 

and final factor contained items 1, 5, and 11, thus reflecting social concerns, and its 

coefficient alpha was .367.  Item 11 touches upon stomach discomfort, so its 

inconsistency with items 5 and 11 lowers the internal consistency of this factor.  The 

difference between this model and the four-factor model was that items 7 and 8 loaded 

onto a separate, fourth factor with a coefficient alpha of .425.  Additionally, in the four-

factor model, items 8 and 11 hyperplaned, and item 13 did not load significantly onto any 

factor.  There was no hyperplaning in the three-factor solution and all items loaded.  The 

three-factor model is superior in this Caucasian undergrad sample. 

 There was no clear elbow in the Scree plot for the Hispanic/Latino group in the 

undergraduate sample, so three-, four, and five-factor solutions were extracted.  In the 

three-factor model, the first factor roughly corresponded to the Physical Concerns 

subscale and demonstrated an internal consistency of .843.  The second factor was a 

combination of items from the Zinbarg and colleagues (1997) Mental Incapacitation 
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subscale and also items 11, 13, and 14; its internal consistency was .791.  The third factor 

contained items 1 and 5 thus replicating the Emotion Control factor observed by Carter 

and colleagues (1999), and its internal consistency was .521.  In the four-factor solution, 

factor 1 (α = .788) contained items 9, 10, 11, and 14, and factor 4 (α = .817) contained 

items 3, 4, 6, and 8; these are the items that load on the Zinbarg and colleagues (1997) 

Physical Concerns subscale.  The underlying nature of the split is unclear.  The second 

factor (α = .746) is almost identical to the Mental Incapacitation Concerns subscale, but 

also contained item 13, which touches upon feeling “shaky.”  The third factor (α = .524) 

is identical to the Mohlman and Zinbarg (2000) Social Concerns subscale.  Item 10 

hyperplanes in this model, and item 12 failed to load significantly on any factor.  In the 

five-factor solution, the Physical Concerns subscale split into items 3, 4, 6, 8, and 10 on 

factor 1(α = .837), and items 11 and 14 on factor 4 (α = .661).  Factor 2 contained items 

2, 13, 15, and 16 (α = .746).  Factor 3 contained items 1 and 5 (α = .521).  Factor 5 

contained item 12 alone. With two factors that have insufficiently low internal 

consistencies, this model is unacceptable.  Considering psychometrics and 

interpretability, the three-factor model appears to be the most parsimonious in the 

Hispanic/Latino sample. 

 Among Asian undergraduates, the Scree plot did not clearly suggest whether a 

three- or four-factor model was the more likely solution.  In the three-factor model, the 

first factor (α = .842) contained the items of the Zinbarg, Barlow, and Brown (1997) 

Mental Incapacitations Concerns subscale as well as three items touching upon somatic 

sensations.  The second factor (α = .531) contained items 1 and 5, similar to previously 

observed Emotion Control factors.  The third factor (α = .880) contained items from the 
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Physical Concerns subscale, but lacked items 11, 13, and 14.  In the four-factor model, 

the first factor (α = .880) is identical to the third factor of the three-factor model 

reflecting somatic sensations, and the second factor (α = .531) is identical to the two-item 

Emotion Control factor.  The third factor (α = .820) contained a mixture of items 

previously observed in the physical, cognitive, and social domains and is difficult to 

label.  The fourth factor contained (α = .658) only items 2 and 12, representing Focus 

Concerns.  All items loaded and there was no hyperplaning.  In the five-factor solution, 

the first factor again contained items 3, 4, 6, 8, 9, and 10 (α = .880).  The second factor 

was a repetition of the two-item emotion control factor (α = .531).  The third factor 

contained items 11, 13, 14, 15, and 16 and appears to reflect illness concerns (α = .827).  

The fourth factor contained items 2 and 12 and reflected concerns about focusing (α = 

.658).  Factor 5 contained only item 7; this solution is inadequate.  In the Asian group, the 

three-factor solution appears to be the best.   

 Confirmatory Factor Analyses.  A confirmatory factor analysis (CFA) was 

performed to determine if the Zinbarg and colleagues (1997) model better fits the data 

when factor loadings and intercorrelations are allowed to vary or when these are 

constrained to be invariant.  When testing this model in the analog sample across groups, 

the fits were compared when both factor intercorrelations and loadings were allowed to 

vary, when the factor loadings were allowed to vary but not the intercorrelations, and 

when the model was held completely invariant. The bases for comparison were Bayesian 

Information Criterion (BIC) and sample-size corrected BIC (SSBIC).  For both criteria, a 

lower value indicates a better model fit (Schwarz, 1978; Cover & Thomas, 1991).  In the 

Zinbarg, Brown and Barlow model, holding additional components of the model 
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invariant improved both the BIC and SSBIC.  For the fully invariant model, the BIC and 

SSBIC were 37,784 and 37,498. For the partially invariant model, the BIC was 37,919 

and the SSBIC was 37,480.  When the factor loadings and intercorrelations were both 

free to vary, the BIC was 37,956 and the SSBIC was 37,499.  This provides evidence for 

factor invariance of the ASI across ethnoracial groups.  Because of this evidence for 

cross-group invariance, no further confirmatory factor analyses were conducted. 

Reliability 

Cronbach’s alpha was computed for the total score of the ASI, the Zinbarg and 

colleagues (1997) factors, as well as the model observed in this investigation.  This was 

done for the total clinical sample, and in each ethnoracial group in the analog sample.  In 

the clinical sample, this value was .873.  The reliabilities of the Physical Concerns, 

Mental Incapacitation Concerns, and Social Concerns subscales are .868, .803, and .580 

respectively.  Among the factors extracted from the data, the reliabilities of these factors 

were .868, .803, and .582 respectively.  

In the undergraduate sample, the reliability of the total scale was .872 among 

African-Americans, .866 among Caucasians, .861 among Hispanics, and .899 among 

Asians.  For the Physical Concerns Subscale, the reliabilities for each group are .854, 

.853, .853, and .888 respectively.  For the Mental Incapacitation Concerns subscale, the 

values are .638, .772, .727, and .769 respectively. The reliabilities of the Social Concerns 

subscale for each ethnoracial group are .425, .536, .380, and .414 respectively. For the 

Social Concerns subscale extracted from the clinical sample, the respective values across 

ethnoracial groups were .446, .523, .514, and .506.  
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Validity 

Correlations for the clinical sample are displayed in Table 5.  In 

acknowledgement of the large volume of correlation coefficients, only those with a p-

value of .01 or less are treated as significant in order to protect against type I error.  All 

values in the total clinical sample are significant with p-values less than .01.  A 

Bonferroni correction (.05 divided by 6, which is the number of comparisons per cell, 

yielding an alpha value of .008) was applied to protect against type I error rate inflation.   

Steiger’s Z Test revealed that the BDI, although not uniformly less correlated with the 

ASI and its subscales, demonstrated relationships consistent with prior literature.  The 

BDI was significantly more correlated with the Mental Incapacitation Concerns subscale 

than the Physical Concerns subscale (z336 = 5.630, p < .001) or the Social Concerns 

subscale (z336 = 4.666, p < .001).  Consistent with the initial hypothesis, both the BAI and 

PDSS demonstrated stronger relationships than the BDI with the ASI total scale (z336 = 

4.064, p < .001; z339 = 2.637, p = .008), and the Physical Domains subscale (z336 = 5.781, 

p < .001; z336 = 4.393, p < .001).  Neither the BAI nor PDSS demonstrated a significant 

difference from the BDI in its correlation with the Social Concerns subscale (z336 = 0.857, 

p = .391; z336 = 0.307, p = .759) or the Mental Incapacitation Concerns subscale (z336 = 

0.022, p = .982; z336 = -0.789, p = .430).  For both the BAI and PDSS, the correlation 

between the Mental Incapacitation Concerns subscale was stronger than that of the Social 

Concerns subscale (z336 = 3.793, p < .001; z336 = 4.393, p < .001), as was the correlation 

with the Physical Concerns subscale (z336 = 3.694, p < .001; z336 = 3.234, p < .001). For 

each panic measure, there was not a significant difference between its correlation with the 
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Physical Concerns subscale and its correlation with the Mental Incapacitation Concerns 

subscale (z336 = -0.372, p = .7099; z336 = -0.045, p = .964). 

Although the sizes of each ethnoracial group in the clinical sample were too small 

to sufficiently power factor analyses, correlations are more robust against the effects of 

small sample sizes and cross group correlations are displayed in Table 6.  However, 

because the power was less than ideal, all results should be interpreted with caution.  

Values were treated as significant if the p-value is less than or equal to .01.  The BDI was 

less correlated with the ASI total scale in Asians than it was in Caucasians (z = 2.381, p = 

.017).  The BAI and the Physical Concerns subscale correlated significantly less among 

Asians than Caucasians (z = 3.056, p = .002) or Hispanics (z = 3.155, p = .002).  The 

PDSS correlated significantly less with the ASI total scale among Asians than Caucasians 

(z = 2.581, p = .010).  Because the sample sizes were so small, all of these results are 

questionable and should be interpreted cautiously. 

Cross-ethnoracial correlations for the undergraduate sample are presented in 

Table 7.  Nearly all values involving the ASI or its subscales were statistically significant, 

except the Social Concerns subscale of the ASI did not correlate significantly with either 

the PDSS (r = 0.117, p = .109) or the BDI (r = 0.142, p = .052) in African-Americans. 

Among Asian-Americans, the Social Concerns subscale and BDI correlated significantly 

at the alpha level of .05; this is the only significant value that would not satisfy the 

criteria of a p-value less than .01.  

Fisher’s Z Test revealed some significant differences across races in the analog 

sample. Among African-Americans, as compared to the PDSS, the BAI was more 
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strongly correlated with the ASI total scale (z = 3.437, p < 0.001), and Mental 

Incapacitation concerns subscale (z = 3.153, p = 0.002).  There were more differences 

that trended towards significance, but do not satisfy the criteria established for this study 

of .008.   
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Chapter V 

Discussion 

The original purpose of this study was to examine the psychometric properties of 

the ASI in four ethnoracial groups.  This study attempted to improve upon previous 

research by controlling for geographic location and by directly comparing several 

ethnoracial groups rather than focusing on a single group.  Generally, these findings 

support the overarching hypothesis that the ASI is a similar measure across ethnoracial 

groups.  The means for each sample were comparable to previously reports in both 

clinical (Zinbarg and colleagues, 1997; Cox, Parker, & Swinson, 1996) and analog 

samples (Cox et al., 1996).  The observed gender differences were also unsurprising for 

the most part; previous research suggests that females score higher on the total scale, 

Physical Concerns subscale, Mental Incapacitation Concerns subscale, but not Social 

Concerns subscale (Olatunji & Wolitzky-Taylor, 2009; Stewart, Taylor, & Baker, 1997).  

These were the effects observed in the clinical sample.  Also, individuals with a diagnosis 

of panic disorder scored significantly higher than those without such a diagnosis on the 

total scale, and all domains but the Social Concerns subscale.  Previous work has shown a 

robust relationship between panic and the Physical Concerns subscale and a lesser but 

significant relationship with the Mental Incapacitation Concerns Subscale but the 

relationship between panic and the Social Concerns subscale is unclear at best (Zinbarg et 

al., 2001).  In the analog sample, similar gender differences were observed, except that 

females scored higher than males on the Social Concerns Subscale.  Based on previous 

work, it is unclear if this result is spurious.  It is possible that females may also score 

higher than males on this domain as well as the others, as social phobia is more prevalent 

in the population among women (Stein & Kean, 2000).  There was only one statistically 
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significant difference between ethnoracial groups after type I error rate protection, which 

was that Asians scored higher on the Mental Incapacitation Concerns subscale than did 

Caucasians.  The reasons for this difference are unclear, especially considering that it was 

the only significant difference that was observed.  One explanation is that cognitive 

symptoms as well as physiological symptoms that are experienced in the head may have a 

different meaning in Asian populations than in other groups (Hinton et al., 2006).  

The principal components analysis (PCA) in the clinical sample suggested that a 

three-factor hierarchical model was the most parsimonious model in the clinical sample.  

The three factors were mostly similar to those observed by Zinbarg and colleagues (1997) 

as well as the model observed by Mohlman and Zinbarg (2000).  However, the Social 

Concerns scale in this investigation was observed to consist of items 1, 5, 7, and 13. This 

may be more reflective of the instability of this factor than population differences.  

Additionally, these are four of the five items whose removal may improve the ASI 

according to Blais and colleagues (2001), and three of the four poorly discriminating 

items according to Zvolensky, Strong, Bernstein, Vujanovic, and Marshall (2008).  Items 

1 and 5 are often found to form their own factor, and items 1, 5, and 7 may load poorly 

(Carter et al., 1999; Telch, Shermis, & Lucas, 1989; Taylor et al., 1992).  This factor may 

capture social concerns, but it may simply be capturing the residual variance of weak 

items. 

In the analog sample, the results were more variable.  Among African-Americans, 

a four-factor solution was initially observed, but it did not entirely match the model 

posited by Carter and colleagues (1999).  However, there were similarities.  An identical 

Emotional Control factor was observed, and the current factor analysis showed the 
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unique result of items 3 and 4 loading onto a separate factor from many of the other 

somatic items.  However, a three-factor solution appears to be more parsimonious in this 

group, as it slightly reduces hyperplaning while allowing just one factor to contain a mere 

two items rather than having two such factors.  In Caucasians, a three factor solution 

appears to be the only satisfactory one.  In the Hispanic/Latino group, there is 

psychometric justification for either a three- or four-factor solution, so the PCA supports 

the parsimony of the three-factor model before analyzing the CFA.  In the Asian group, 

the four-factor solution may appear superior to the three-factor solution in that the four-

factor solution has no cross-loading items or items that fail to load onto any factors.  

However, the additional fourth factor demonstrated unacceptable reliability, so the three-

factor solution is stronger in this ethnoracial group as well. 

Despite the fact that the three-factor solution is most often the best-fitting 

solution, the content of the factors is not consistent.  There are several factors that could 

be responsible for this outcome. For example, the length of time an individual has been in 

the United States rather than their country of origin affects their mental health attitudes 

(Abe-Kim et al., 2007), and immigrants have different mental health beliefs from U.S. 

natives (Nadeem et al., 2007). 

The confirmatory factor analysis supported factor invariance across groups; the 

model fit improved by holding factor loadings and intercorrelations invariant.  Although 

competing models were not tested in each of the ethnoracial groups, there was a direct 

relationship between the level of constraints applied to the model and the quality of 

model fit.  Although the ASI may not be identical across ethnoracial groups, these data 

suggest that it is most parsimonious to use the ASI in a similar fashion among all racial 
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groups rather than to assess the construct differently across groups, thus supporting the 

original hypothesis.   

Consistent with the second hypothesis, the total scale reliabilities were very 

similar across the ethnoracial groups and in the clinical sample; all were good to very 

good.  However, the reliabilities of the subscales were less satisfactory.  In the 

undergraduate sample, the reliabilities of the Physical Concerns subscale were all good to 

very good, but the reliability of the Mental Incapacitation Concerns subscale was barely 

adequate in the clinical sample.  The original reported reliabilities by Zinbarg and Barlow 

(1996) were .89 for the Physical Concerns subscale, .85 for the Mental Incapacitation 

Subscale, and .62 for the Social Concerns subscale.  The current results in the clinical 

sample are mostly in line with these findings.  However, in the undergraduate sample, the 

Mental Incapacitation and Social Concerns subscales demonstrated inferior internal 

consistency.  This is likely due to the fact that the original factors and their reliabilities 

were reported among 432 treatment-seekers and only 32 nonclinical controls.  Among 

university students in the Netherlands, Vujanovic and colleagues (2007) observed 

comparable values despite the fact that they found that physiologically-relevant items 

split into two factors rather than one.  Based on taxometric analysis, Bernstein, 

Zvolensky, Marshall, and Schmidt (2009) suggested that there is a categorical difference 

between high-scoring and low-scoring groups in the predictive ability of the ASI as well 

as its physical and psychological subscales.  Further investigation should seek to 

determine if these differences are artefactual or if they exemplify qualitative differences 

between clinical and nonclinical populations. 
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Although there were some unexpected results in the correlational results, the 

outcomes primarily support the third hypothesis, which was that the ASI is similar across 

cultures with a few exceptions.  In the analog sample, the PDSS correlated more weakly 

with the ASI total scale among African-Americans than Caucasians, and the Mental 

Incapacitation Concerns subscale more weakly than both Caucasians and Hispanics.  The 

PDSS also correlated more strongly with the Physical Concerns subscale in Caucasians 

than in Hispanics.  The only cross-group differences in relation to the ASI were observed 

in its correlation to the PDSS.  It is unclear whether this is due to measurement issues or 

the constructs themselves.  It is possible that anxiety sensitivity has a weaker relationship 

with the manifestation of self-report panic severity in African-Americans and Hispanics 

than in Caucasians.  It is also possible that PDSS may not be an appropriate measure 

across ethnoracial groups. 

The original PDSS demonstrated unidimensionality in its design following 

norming on a primarily Caucasian sample (Shear et al., 2001), and this was replicated in a 

Japanese version (Yamamoto et al., 2004), so the PDSS may behave similarly in 

Caucasian and some Asian populations; additionally, the original self-report study 

(Houck et al., 2002), used a primarily Caucasian sample.  However, Turkish (Monkul et 

al., 2004) and Korean (Lim, Yu, & Kim, 2007) versions suggest a two factor model.  

Barrera and colleagues (2010) found a weaker relationship between panic symptoms and 

panic severity among African-Americans than Caucasians or Asians, but similar 

relationships between Caucasian, Hispanics, and Asians.  It is possible that African-

Americans place more effort into emotion control, or at least the presentation of emotion 

control, or that African-Americans underreport severity relative to other ethnoracial 
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groups; Carter and colleagues (2004) argued for the importance of maintaining the 

appearance of being under control of oneself.  The psychometrics properties of the PDSS 

require further investigation in minority populations to determine both its psychometric 

properties and its utility in other ethnoracial groups.  

When looking at discriminate and convergent validity of the ASI from a broader 

view rather than a cross-group, evidence is not strong based on the relationships between 

the ASI and other measures.  In the analog sample, only the Asian group fully 

demonstrated the relationships that were expected based on existing literature.  The 

Caucasian group was the only other group for which the BAI was more correlated with 

an ASI subscale (Physical Concerns in this instance) than the BDI.  Although many of the 

values are not statistically significant, the BDI was more strongly correlated with the ASI 

than was the PDSS for African-Americans (for whom three of the four differences were 

statistically significant), Caucasians, and Hispanics.  Previous literature suggests that the 

Mental Incapacitation Concerns domain may be more associated with depression than 

anxiety (Taylor, Koch, Woody, & McLean, 1996) so this result is consistent although it 

does not support discriminant validity.  

Correlational results in the clinical sample were less clear.  This was especially 

true among the Asian group, for whom the values on the ASI and its subscales were 

unexpected.  It is difficult to base any interpretations on these values due to a sample size 

of fewer than 30 individuals in the analyses.  It is likely that statistically significant 

Steiger’s and Fisher’s Z tests involving the Asian group in the clinical sample are 

spurious due to randomness due to low cross-group sample sizes.  Before even comparing 

correlation values, the only consistently notable result was that the Social Concerns 
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subscale did not correlate significantly with the PDSS or BDI in African-Americans in 

either sample.  

The Fisher’s Z tests results did yield a few consistent findings.  In both samples, 

the BAI correlated more strongly with the ASI total scale and the Physical Concerns 

subscale than the PDSS among Hispanics.  Among Caucasians in both samples, both the 

BAI and PDSS correlated more strongly with the Physical Concerns subscale than the 

BDI.  The values in the analog sample were not compared to those in the clinical sample 

due to the large differences in sample sizes.  The observed values in the clinical sample 

were already questionable and to compound the probability of type I error was 

inappropriate.  There is not sufficient evidence to identify and cross-cultural differences 

based on these correlations.  

There were a few limitations to this investigation.  This study did not control for 

socioeconomic status, which is often confounded with race and ethnicity.  Additionally, 

for power purposes, individuals with ancestry spanning the entire Asian continent are 

categorized as “Asian” in this investigation.  Asian nations are heterogeneous genetically 

and culturally and this likely causes cross-national differences to be overlooked.  The 

same is true for individuals from Spanish-speaking countries that were all labeled as 

“Hispanic/Latino.”  Unfortunately, this was necessary to sufficiently power analyses.  

Although a local sample was used, there was no method to determine the length of time 

an individual has been in the United States.  The duration of time one has been in 

America can affect ethnic identity.  Also, it would be desirable to conduct a CFA across 

racial groups in a clinical sample in order to determine if the results were similar to the 

analog sample in another population that may be qualitatively distinct (Bernstein et al., 
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2009; Wardle, Ahmad, and Hayward, 1990).  As it stands, there is an assumption that 

clinical and non-clinical populations are not qualitative different, which may be an 

incorrect assumption.  This study also lacks a measure of acculturation.  It is possible that 

any existing cross-group differences may not be due to biological differences, but rather 

learned cultural ideas.  Because this used a local sample, it is possible that cross-group 

variations in levels of acculturation were overlooked.  Certain groups may be more 

socialized to the majority culture.  This study attempted to control for cross-national 

differences by using this local sample, but it would be useful to assess the fidelity of this 

attempt.  For example, some East Asian cultures believe that there is a force that unifies 

the mind and the body, but this belief is less common in Western cultures.  It is possible 

that this belief could lessen the difference between somatic and cognitive concerns more 

than biological changes (Hinton et al., 2006). Additionally, not only is acculturation 

relevant to mental health and mental health variables, but its effects may vary across 

minority groups (Yoon et al., 2013).  

There are promising directions in which this line of research could progress 

following this investigation.  Due to sample size limitations, factor analyses were not 

conducted across ethnoracial groups in the clinical sample.  Replicating these procedures 

in a large, diverse clinical sample could potentially be more relevant for clinical 

assessment.  A measure of socialization would help to determine the amount of variance 

accounted for by acculturation versus that determined by biological race.  Previous 

studies have used measures of socialization in single-group studies (Carter et al., 1999; 

Cintrón et al., 2005).  It may be useful to compare groups as well as to measure within-

group variability.  It would also be enlightening to perform an ethnoracial analysis of the 
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ASI using item response theory, IRT.  Zvolensky and colleagues (2009) conducted an 

IRT analysis of the ASI among adult smokers.  They found that certain items may be 

more reliable and well-performing in discriminating between levels of latent anxiety 

sensitivity; their results are worthy of extension.  As noted by Barrera and colleagues 

(2010), there are variations in the experience of panic symptoms and the relationship 

between panic phenomenology and severity across groups.  It would make sense that AS 

may confer different risks in each group.  The ability of an item to predict panic across 

ethnoracial groups is a possible variation of this nature worthy of investigation. 

Overall, this investigation was among the first to examine the ASI across 

ethnoracial groups using a large, diverse sample in a single location.  With the corpus of 

cross-cultural research growing rapidly, understanding underlying variabilities becomes 

more important.  Although there have been questions about the validity of factor analytic 

results, validity, and reliability from the ASI, the findings of this study suggest that the 

ASI behaves similar enough across groups to treat it as an identical measure.  It is hoped 

that these results add to the understanding of cross-cultural psychopathology and risk 

factors. 
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Table 1  

Descriptive Statistics. 

 
 
Group 

Age ASI ASI – Phys. ASI – Ment. ASI – Soc. 
M (S.D.) M (S.D.) M (S.D.) M (S.D.) M (S.D.) 

Clinical 32.72 (10.82) 30.85 (12.06) 14.97 (7.68) 6.86 (4.27) 7.72 (2.47) 

Panic Diagnosis 33.22 (11.567) 38.08 (9.97) 20.81 (6.55) 8.47 (4.16) 7.63 (2.17) 

No Panic Diagnosis 32.17 (10.339) 28.06 (11.64) 12.72 (6.86) 6.24 (4.15) 7.76 (2.58) 

African-American Undergraduates 21.95 (5.96) 18.23 (10.73) 8.57 (6.55) 2.91 (3.30) 5.43 (2.44) 

Caucasian Undergraduates 23.26 (5.89) 16.38 (9.59) 7.61 (5.91) 2.54 (2.86) 5.19 (2.39) 

Hispanic/Latino Undergraduates 21.45 (3.40) 18.09 (10.32) 8.14 (6.42) 3.13 (3.06) 5.29 (2.27) 

Asian Undergraduates 20.65 (3.27) 18.87 (11.55) 8.52 (6.93) 3.76 (3.33) 5.11 (2.35) 

 

Note. ASI = Anxiety Sensitivity Index; ASI – Phys = Anxiety Sensitivity Index, Physical Concerns subscale; ASI – Ment. = Anxiety 
Sensitivity Index, Mental Incapactiation Concerns Subscale; ASI – Soc. = Anxiety Sensitivity Index, Social Concerns subscale.  
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Table 2 

Principal Components Analysis in the Clinical Sample – Three Factors Extracted. 

 Component 
 

 
Item 

Physical 
Concerns 

Social 
Concerns 

Mental 
Incapacitation 

Concerns 
ASI Item 1 -.090 .741 -.177 
ASI Item 2 .010 .013 -.794 
ASI Item 3 .414 .296 -.366 
ASI Item 4 .712 .170 -.024 
ASI Item 5 -.134 .549 -.290 
ASI Item 6 .627 .181 -.165 
ASI Item 7 .149 .650 .263 
ASI Item 8 .626 .301 .188 
ASI Item 9 .772 -.235 -.061 
ASI Item 10 .792 -.076 -.068 
ASI Item 11 .741 -.103 .038 
ASI Item 12 .029 .046 -.740 
ASI Item 13 -.018 .602 -.084 
ASI Item 14 .730 -.095 -.190 
ASI Item 15 .197 -.012 -.720 
ASI Item 16 .309 .290 -.494 
 

Note. Factor values of greater magnitude than .40 are shown in boldface. ASI = Anxiety 
Sensitivity Index.  
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Table 3  

Principal Components Analysis in the Clinical Sample – Four Factors Extracted. 

 
 
 

Item 

Component 
Physical Concerns Social Concerns Mental Incapacitation 

Concerns 
Gastrointestinal 

Concerns 

ASI Item 1 -.068 .682 -.135 .256 
ASI Item 2 -.110 -.008 -.897 .017 
ASI Item 3 .569 .405 -.188 -.088 
ASI Item 4 .783 .182 .098 .076 
ASI Item 5 .063 .672 -.106 -.095 
ASI Item 6 .775 .271 .018 -.061 
ASI Item 7 -.174 .269 .018 .799 
ASI Item 8 .297 -.049 -.040 .705 
ASI Item 9 .688 -.295 -.086 .106 
ASI Item 10 .833 -.055 .025 .010 
ASI Item 11 .447 -.361 -.168 .464 
ASI Item 12 -.087 .018 -.837 .040 
ASI Item 13 .081 .613 .025 .117 
ASI Item 14 .740 -.082 -.130 .011 
ASI Item 15 .166 .030 -.732 -.075 
ASI Item 16 .379 .346 -.398 -.015 
 

Note. Factor values of greater magnitude than .40 are shown in boldface. ASI = Anxiety 
Sensitivity Index.  
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Table 4 

Principal components analysis of the higher-order structure of the Anxiety Sensitivity Index. 

Subscale Higher-Order Component 
Physical Concerns .858 

Mental Incapacitation Concerns .774 
Social Concerns .681 

 

Note. The factors used for this analysis were based on the Zinbarg, Barlow, and Brown (1997) 
findings rather than the components shown in Table 2.  
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Table 5 

Correlations in the Total Clinical Sample 

 ASI ASI – 
Phys 

ASI – 
Ment. 

ASI – 
Soc. 

BAI PDSS BDI 

ASI 
 

1       

ASI – 
Phys. 

.792* 1      

ASI – 
Ment. 

.895* .525* 1     

ASI – 
Soc. 
 

.540* .411* .247* 1    

BAI 
 

.602* .522* .538* .326* 1   

PDSS 
 

.547* .483* .485* .293* .680* 1  

BDI 
 

.418* .521* .252* .276* .482* .423* 1 

 

Note. * p ≤ .01. ASI = Anxiety Sensitivity Index; ASI – Phys = Anxiety Sensitivity Index, 
Physical Concerns subscale; ASI – Ment. = Anxiety Sensitivity Index, Mental Incapactiation 
Concerns Subscale; ASI – Soc. = Anxiety Sensitivity Index, Social Concerns subscale; BAI = 
Beck Anxiety Inventory; PDSS = Panic Disorder Severity Subscale; BDI = Beck Depression 
Inventory.  
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Table 6  

Cross-Group Correlations in the Clinical Sample 

  ASI 
 

ASI – 
Phys. 

ASI – 
Ment. 

ASI – 
Soc. 

BAI PDSS 

ASI African-American 1      
Caucasian 1      
Hispanic 1      
Asian 1      

ASI – 
Phys. 

African-American .806* 1     
Caucasian .808* 1     
Hispanic .797* 1     
Asian .665* 1     

ASI – 
Ment. 

African-American .866* .515* 1    
Caucasian .884* .532* 1    
Hispanic .925* .573* 1    
Asian .887* .354 1    

ASI – 
Soc. 

African-American .378 .299 .006 1   
Caucasian .555* .446* .233* 1   
Hispanic .627* .406* .458* 1   
Asian .432* .349 .089* 1   

BAI African-American .572* .595* .536* .143 1  
Caucasian .665* .575* .564* .378* 1  
Hispanic .640* .529* .628* .399* 1  
Asian .004 .154 -.118 .108 1  

PDSS African-American .534* .479* .461* .298 .677* 1 
Caucasian .614* .529* .530* .342* .703* 1 
Hispanic .437* .365* .419* .323 .646* 1 
Asian .106 .275 .063 -.077 .711* 1 

BDI African-American .584* .748* .341 .273 .626* .359 
Caucasian .433* .525* .220* .366* .442* .406* 
Hispanic .471* .605* .346* .224 .565* .449* 
Asian -.111 .409 -.280 -.093 .556 .557* 

 

Note. * p ≤ .01.  Each measure listed in the far left column is split into each of the four 
ethnoracial groups.  ASI = Anxiety Sensitivity Index; ASI – Phys = Anxiety Sensitivity Index, 
Physical Concerns subscale; ASI – Ment. = Anxiety Sensitivity Index, Mental Incapactiation 
Concerns Subscale; ASI – Soc. = Anxiety Sensitivity Index, Social Concerns subscale; BAI = 
Beck Anxiety Inventory; PDSS = Panic Disorder Severity Subscale; BDI = Beck Depression 
Inventory.  
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Table 7  

Cross-Group Correlations in the Undergraduate Sample.  

  ASI 
 

ASI – 
Phys. 

ASI – 
Ment. 

ASI – 
Soc. 

BAI PDSS 

ASI African-American 1      
Caucasian 1      
Hispanic 1      
Asian 1      

ASI – 
Phys. 

African-American .765* 1     
Caucasian .765* 1     
Hispanic .740* 1     
Asian .823* 1     

ASI – 
Ment. 

African-American .932* .595* 1    
Caucasian .909* .534* 1    
Hispanic .918* .518* 1    
Asian .942* .665* 1    

ASI – 
Soc. 

African-American .598* .300* .408* 1   
Caucasian .658* .408* .425* 1   
Hispanic .638* .396* .409* 1   
Asian .638* .429* .453* 1   

BAI African-American .54* .580* .489* .233 1  
Caucasian .567* .601* .467* .288* 1  
Hispanic .570* .671* .439* .343* 1  
Asian .536* .606* .457* .268* 1  

PDSS African-American .372* .462* .315* .117 .647* 1 
Caucasian .555* .637* .460* .236* .746* 1 
Hispanic .446* .611* .305* .243* .719* 1 
Asian .474* .586* .394* .193* .767* 1 

BDI African-American .524* .597* .460* .142 .712* .505* 
Caucasian .512* .644* .363* .265* .699* .659* 
Hispanic .500* .625* .360* .284* .693* .580* 
Asian .430* .570* .341* .133 .701* .621* 

 

Note. * p ≤ .01.  Each measure listed in the far left column is split into each of the four 
ethnoracial groups.  ASI = Anxiety Sensitivity Index; ASI – Phys = Anxiety Sensitivity Index, 
Physical Concerns subscale; ASI – Ment. = Anxiety Sensitivity Index, Mental Incapactiation 
Concerns Subscale; ASI – Soc. = Anxiety Sensitivity Index, Social Concerns subscale; BAI = 
Beck Anxiety Inventory; PDSS = Panic Disorder Severity Subscale; BDI = Beck Depression 
Inventory. 

 

 


