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Using outpatients with anxiety and mood disorders (N = 350), Ihe authors tested several models of

the structural relationships of dimensions of key features of selected emotional disorders and dimen-

sions of the tripartite model of anxiety and depression. Results supported the discriminant validity

of the 5 symptom domains examined (mood disorders; generalized anxiety disorder, GAD; panic

disorder; obsessive-compulsive disorder; social phobia). Of various structural models evaluated,

the best fitting involved a structure consistent with the tripartite model (e.g., the higher order factors,

negative affect and positive affect, influenced emotional disorder factors in the expected manner).

The latent factor, GAD, influenced the latent factor, autonomic arousal, in a direction consistent with

recent laboratory findings (autonomic suppression). Findings are discussed in the context of the

growing literature on higher order trait dimensions (e.g., negative affect) that may be of considerable

importance to the understanding of the pathogenesis, course, and co-occurrence of emotional
disorders.

Over the past few decades, the number of diagnostic catego-

ries has increased markedly with each edition of the major clas-

sification systems for mental disorders (e.g., the Diagnostic and

Statistical Manual of Mental Disorders, DSM, and the Interna-

tional Classification of Diseases, World Health Organization,

1993). For instance, with regard to the anxiety disorders alone,

only 3 relevant categories existed in the second edition of the

DSM (DSM-ll; American Psychiatric Association, 1968), com-

pared with the 12 categories that currently exist in the fourth

edition of this system (DSM-IV; American Psychiatric Associa-

tion, 1994). This increase could be viewed as signifying greater

precision in the classification of disorders. However, many re-

searchers (e.g., Andrews, 1996) have expressed concern that the

expansion of our nosologies has come at the expense of less

empirical consideration of shared or overlapping features of

emotional disorders that, relative to unique features of specific

disorders, may have far greater significance in the understanding

of the prevention, etiology, and course of disorders, and in pre-

dicting their response to treatment.

Of further concern is the possibility that our classification
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systems have become overly precise to the point that they are

now erroneously distinguishing symptoms and disorders that

actually reflect inconsequential variations of broader, underlying

syndromes. Findings indicating that a variety of DSM disorders

respond similarly to the same drug or psychosocial treatment

have been offered in support of this position (e.g., Hudson &

Pope, 1990; Tyrer et al., 1988). Moreover, consistent findings

of high comorbidity among anxiety and mood disorders (T. A.

Brown & Barlow, 1992), as well as emerging data that comorbid

diagnoses often remit after psychosocial treatment of another

anxiety disorder (Borkovec, Abel, & Newman, 1995; T. A.

Brown, Antony, & Barlow, 1995), may also be reflective of

poor discriminant validity of current classifications. However,

conclusions about the validity of current classification systems

cannot be drawn from the descriptive evidence of high rates

of co-occurrence and covariation among disorders, given the

multiple conceptual explanations for diagnostic comorbidity (cf.

Blashfield, 1990; Frances, Widiger, & Fyer, 1990). Indeed, these

explanations are sufficiently wide-ranging to either support or

invalidate present nosologies (e.g., supportive explanation: two

disorders co-occur because they share the same diathesis or

because the features of one disorder act as risk factors for an-

other disorder; nonsupportive explanation: high comorbidity is

due to artificial separation of a broader syndrome or unnecessary

overlap in definitional criteria).

Of studies that bear on the validation of the classification of

anxiety and mood disorders, the majority have been conducted

at the diagnostic level (e.g., family and twin studies; Andrews,

Stewart, Morris-Yates, Holt, & Henderson, 1990; Kendler, Neale,

Kessler, Heath, & Eaves, 1992) or have examined dimensional
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features within a diagnostic category (e.g., psychometric evalua-

tions of constituent features within a DSM disorder; Marten et

al., 1993). As we have discussed at length elsewhere (T. A.

Brown, 1996; T. A. Brown & Chorpita, 1996), the categorical

approach to analysis has many limitations (cf. Livesley,

Schroeder, Jackson, & Jang, 1994). For instance, studies con-

ducted at the diagnostic level (e.g., comorbidity, genetic or fa-

milial aggregation, across-diagnosis comparisons) are restricted

by their adherence to the disorders defined by the classification

system; that is, by using diagnoses as the units of analysis,

researchers are implicitly accepting or are bound to the nosology

they are evaluating. Moreover, in view of evidence that anxiety

and depression symptoms operate on a continuum, analyses at

the diagnostic level rely largely on data that do not reflect the

dimensional nature of these features.' Categorization of dimen-

sional variables usually forfeits meaningful information by arti-

ficially (and often erroneously) collapsing variability above and

below an arbitrary threshold (e.g., presence vs. absence of a

DSM-IV disorder). Conversely, if assessment were performed

at the dimensional level, the interrelationships among symptoms

and syndromes could be examined, as could the extent to which

the latent structure of these features corresponds to the structure

forwarded by major classification systems such as DSM-IV.

Although this form of analysis has occurred in some areas

of psychopathology (e.g., personality disorders; Moldin, Rice,

Erlenmeyer-Kimling, & Squires-Wheeler, 1994), research of this

nature for the anxiety and mood disorders has been sparse.

However, a recent example in the area of anxiety and mood

disorders is a study by Zinbarg and Barlow (1996). In this

study, an exploratory factor analysis of various questionnaires

of features of anxiety disorders produced a factor structure that

was largely consistent with the DSM-U1-R (DSM, 3rd ed.,

rev.; American Psychiatric Association, 1987) nosology (i.e.,

Social Anxiety, Generalized Dysphoria, Agoraphobia, Fear of

Fear, Obsessions and Compulsions, Simple Fears). Support for

DSM—HI—R was also provided by discriminant function analy-

ses indicating that selected diagnostic groups (defined by princi-

pal diagnoses established by structured interviews) evidenced

characteristic profiles in factor scores generated from a higher

order factor analysis. Although encouraging, as noted by Zin-

barg and Barlow, these findings were limited by the preponder-

ant use of self-report measures (e.g., method variance could

account, in part, for the structure observed) and the poor repre-

sentation of mood disorders (e.g., depressive symptoms were

assessed by a single measure with a scale under psychometric

development). The latter limitation is noteworthy given evidence

that mood disorders (i.e., major depression, dysthymia) may

pose greater boundary problems for certain anxiety disorders

than do other anxiety disorders (cf. T. A. Brown, Marten, &

Barlow, 1995; T. A. Brown, Anson, & DiBartolo, 1996).

Unfortunately, specific disorders are often evaluated in isola-

tion (Watson, Clark, & Harkness, 1994). For instance, the asso-

ciated symptom criterion for DSM-IV generalized anxiety dis-

order was revised (i.e., autonomic arousal symptoms were elim-

inated) without empirical consideration of how this might

further obfuscate its boundary with the mood disorders (T. A.

Brown, Barlow, & Liebowitz, 1994). Comprehensive evalua-

tions of the structure and construct validity of anxiety disorders

should entail features of both anxiety and depression given the

strong relationship and potential overlap of these domains (cf.

Kendall & Watson, 1989).

Indeed, although anxiety and depression have historically

been regarded as distinct at the conceptual level, dimensional

measures of these constructs have evidenced considerable over-

lap (L. A. Clark & Watson, 1991; Kendall & Watson, 1989).

Such findings, as well as data on the high co-occurrence al

the syndromal level, have led investigators to question whether

clinical anxiety and depression are in fact empirically distinct

phenomena. On the basis of a review of the literature, L. A.

Clark and Watson (1991) concluded that although anxiety and

depression share a significant nonspecific component encom-

passing general affective distress and other common symptoms,

the two constructs can be distinguished by certain unique fea-

tures. L. A. Clark and Watson proposed a tripartite structure of

anxiety and depression consisting of general distress or negative

affect (shared by anxiety and depression), physiological hyper-

arousal (specific to anxiety), and an absence of positive affect

(specific to depression). Sophisticated studies have begun to

emerge in support of the tripartite structure (e.g., Joiner, Catan-

zaro, & Laurent, 1996; Watson, Clark, et al., 1995), though

most of this work has been in analogue samples or clinical

samples in which anxiety and mood disorders were not highly

represented (Joiner, 1996; Watson, Weber, et al., 1995).

Nevertheless, in addition to explicating the shared and distinc-

tive features of anxiety and depression, the tripartite model may

have considerable importance in the understanding of the patho-

genesis of anxiety and mood disorders. For instance, the dimen-

sion of negative affect may represent a key vulnerability factor

for the development of both anxiety and depression (L. A. Clark,

Watson, & Mineka, 1994; Watson & Clark, 1984; Watson et al.,

1994). The collective evidence indicates that negative emotion-

ality and related constructs (e.g., neurolicism) are heritable and

temporally stable (e.g., Costa & McCrae, 1988; Tellegen et

al., 1988; Watson & Clark, 1984). Ultimately, the construct of

negative affect may prove empirically consistent with concep-

tual models (e.g., Barlow, Chorpita, & Turovsky, 1996) and

genetic evidence (e.g., Kendler et al., 1992) suggesting that

although differentiation among anxiety and mood disorders is

warranted (e.g., the disorders differ on important dimensions

that have implications for treatment), these syndromes are

closely related because they share common diatheses (i.e., bio-

logical or trait vulnerabilities). Moreover, these positions pro-

vide a compelling account for the high rates of comorbidity

observed among anxiety and mood disorders (i.e., the disorders

co-occur because of the influence of the same underlying, causal

factors). Similarly, low positive affect may operate as a vulnera-

bility dimension specific to depression, although existing data

are less compelling relative to the accumulated knowledge on

1 Nevertheless, the issue of the qualitative versus quantitative nature

of emotional disorders continues to be debated in the literature (cf.

Flett, Vredenburg, & Krames, 1997). Moreover, although considerable

consensus exists for the conclusion that measures of psychopathological

symptoms operate dimension ally, expression of symptoms along a con-

tinuum alone cannot be taken to confirm or refute the absence of an

underlying taxon (e.g., quantitative indicators can have dichotomous

latent influences such as the presence or absence of a gene; cf. Meehl,

1995).
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negative affect. Current data suggest that the third component

of the tripartite model, autonornic arousal, may not be reflective

of a trait vulnerability dimension of emotional disorders, al-

though further research is needed (L. A. Clark, Watson, & Mi-

neka, 1994).

With these issues in mind, the present study had several aims.

Using a large sample of patients with anxiety and mood disor-

ders (N = 350) who were assessed with a variety of self-report

and clinician rating measures, it was predicted that confirmatory

factor analysis would support a factor structure that corre-

sponded to the DSM-TV typology of selected disorders (panic

disorder, generalized anxiety disorder, social phobia, obsessive-

compulsive disorder, and mood disorder) over models in which

disorders were collapsed. After conducting analyses that were

expected to confirm a factor structure consistent with the tripar-

tite model, we comparatively evaluated structural models of the

relationships among the DSM-TV disorders and tripartite fac-

tors. Of these models, it was predicted that the best fitting would

entail the following: (a) significant paths from a higher order

factor, Negative Affect, to each of the DSM-IV disorder factors,

in accord with theory and evidence that negative affect repre-

sents a vulnerability dimension common to the anxiety and

mood disorders (cf. Watson et al., 1994); (b) a significant path

from the higher order factor, Positive Affect, to DSM-IV De-

pression, on the basis of evidence that low positive affect is a

feature specific to depression and may act as a diathesis to mood

disorders; and (c) paths from the DSM-IV anxiety disorder

factors, but not from DSM-IV Depression, to the lower order

factor of Autonomic Arousal that are significant and associated

with good model fit (consistent with the prediction of the tripar-

tite model that although autonornic arousal is not likely to be a

trait vulnerability dimension, it distinguishes the anxiety disor-

ders from the mood disorders; cf. L. A. Clark, Watson, & Mi-

neka, 1994).

Method

Participants

Participants were 350 patients presenting for assessment and treatment

at the Center for Stress and Anxiety Disorders, University at Albany,

State University of New York. Women constituted the larger portion of

the sample (61.7%); the average age of the sample was 35.56 years

(SO = 10.96, range = 18-64).2 Diagnoses were established with the

Anxiety Disorders Interview Schedule for DSM-IV: Lifetime Version

(AD1S-IV-L; Di Nardo, Brown, & Barlow, 1994), a structured interview

designed to comprehen sively evaluate current and lifetime DSM-IV anx-

iety, mood, and substance use disorders, as well as selected somatoform

disorders (e.g., hypochondriasis); it was also designed to be a screen

for the presence of other major disorders (e.g., psychosis). Findings of

an initial study (N = 72) of the diagnostic reliability of the ADIS-IV-

L for principal DSM-IV anxiety and mood disorders (i.e., calculated

on the basis of two independent interviews) indicated good to excellent

levels of interrater agreement (Di Nardo, Brown, Lawton, & Barlow,

1995; K = .93 for panic disorder and panic disorder with agoraphobia,

1.00 for specific phobia, .83 for generalized anxiety disorder, .90 for

obsessive-compulsive disorder, .64 for social phobia, .85 for mood dis-

order, either major depression or dysthymia). When the patient was

deemed to have met criteria for two or more diagnoses, the principal

diagnosis was the one that received the highest ADIS-IV-L clinical sever-

ity rating (CSR; a 9-point scale ranging from 0, none, lo 8, very severely

disturbing/disabling) that indicated the diagnostician's judgment of the

degree of distress and interference in functioning associated with the

diagnosis. Patients' DSM-IV principal diagnoses were as follows; panic

disorder with or without agoraphobia (n = 120), generalized anxiety

disorder (« = 30), social phobia (n — 52), specific phobia (n = 30),

obsessive-compulsive disorder (n = 22), mood disorder (collapsed

across major depressive disorder and dysthymia, n = 26), other (e.g.,

posttraumatic stress disorder, anxiety disorder not otherwise specified,

coprincipal diagnoses; n = 70).

Per guidelines of ADIS-IV-L administration and scoring, disorders

that met or surpassed the threshold for a formal DSM-IV diagnosis

were assigned CSRs of 4 (definitely di'smrWng/disabling) or higher

(i.e., clinical diagnoses). When the key features of a disorder were

present but were not extensive or severe enough to warrant a formal

DSM-IV diagnosis (or for DSM-IV disorders in partial remission),

CSRs of 1 to 3 were assigned (subclinical diagnoses). When no features

of a given disorder were present, CSRs of 0 were assigned. For the five

disorders examined in the present study, the total frequency of their

occurrence at the clinical level was as follows: mood disorder (n = 137),

generalized anxiety disorder (n = 93), panic disorder/agoraphobia (n

= 166), obsessive-compulsive disorder (n = 36), and social phobia

(n = 115).

Model Indicators

ADIS-IV-L ratings and questionnaires were collected and analyzed

as indicators for the latent variables examined in the structural and

measurement models. Latent factors were the DSM-IV disorders of

Depression (DEP), Generalized Anxiety Disorder ( GAD), Panic Disor-

der/Agoraphobia (PD/A), Obsessive-Compulsive Disorder (OCD),

and Social Phobia (SOC); tripartite model latent factors were Negative

Affect (NA), Positive Affect (PA), and Autonomic Arousal (AA).

ADIS-IV-L. ADIS-IV-L CSRs were used as indicators for each of

the five disorders evaluated: DEP (collapsed across major depression,

dysthymia, and depression not otherwise specified), GAD, PD/A, OCD,

and SOC. In many sections of the ADIS-IV-L, diagnosticians made

dimensional ratings (0-8 scales) of the key features of the disorder in

question, irrespective of whether the disorder was ultimately assigned.

These ratings were available for all patients as indicators for the latent

variables GAD, OCD, and SOC. In the GAD section of the ADIS-IV-

L, clinicians made excessiveness ratings for seven common worry

spheres (e.g., minor matters, family, finances), using a 0 (no worry) to

8 (constantly worried) scale. In the OCD section, nine obsessions (e.g.,

doubting, contamination, nonsensical impulses) were rated on a 0

(never/no distress) to 8 (constantly/extreme distress) persistence and

distress scale. In this section, the frequency of six common compulsions

(e.g., counting, checking, washing) was also rated on a 0 (never) to 8

(constantly) scale. In the SOC section, patients' fear of 13 social situa-

tions was rated using a 0 (no fear) to 8 (very severe fear) scale. For

each set of ratings, average scores were used as indicators in the various

models.

Depression Anxiety Stress Scales (DASS; S. H. Lovibond A P. F.

Lovibond, 1995). The DASS is a42-item instrument measuring current

(over the past week) symptoms of depression, anxiety, and stress. The

three psychometrically distinct scales consist of 14 items each, which

are rated on a scale from 0 (did not apply to me at all) to 3 (applied

to me very much, or most of the time); the range of scores for each

scale is 0-42. The DASS-Depression and DASS-Anxiety scales were

used as indicators for the latent variables DSM-IV DEP and AA, respec-

tively. The DASS-Depression scale consists of items emphasizing dys-

phoria, hopelessness, self-deprecation, lack of interest and involvement,

2 The samples used in the current study and in Zinbarg and Barlow's

(1996) study did not overlap.
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and so forth. The DASS-Anxiety scale consists of items assessing auto-

nomic arousal and fearfulness. Large-sample studies of clinical and

nonclinical participants have provided strong support for the psychomel-

ric properties of the DASS (e.g., T. A. Brown, Chorpita, Korotitsch, &

Barlow, 1997; P. F. Lovibond & S. H. Lovibond, 1995).

Beck Anxiety and Depression Inventories (BAI, BDI; Beck & Steer,

1987, 1990). The BAI and BDT are widely used measures of current

(over the past week) anxiety and depression. Both scales consist of 21

items, which are responded to on a 0-3 scale. Total scores range from

0 to 63. The BDI and BAI were used as indicators for the latent variables

of DSM-IV DEP and AA, respectively. Guided by results of a factor

analysis (T. A, Brown et al., 1996) indicating a two-factor solution

(Cognitive-Affective, Nonspecific-Somatic), the BDI was scored us-

ing only the 10 items that loaded on the factor deemed to be specific to

the key features of mood disorders (i.e., the Cognitive-Affective factor:

Items 1 -9 and 13; e.g., depressed mood, sense of hopelessness, feelings

of failure). Thus, this rescoring eliminated nonspecific items of general

distress and negative affect (e.g., irritability, sleeplessness, fatigability)

in line with our objective to use indicators of key features of the selected

DSM-IV constructs under study.

Albany Panic and Phobia Questionnaire (APPQ; Rupee, Craske, &

Barlow, 1995). The APPQ is a 27-item measure of situational and

interoceptive fear. Patients responded to items using a 0 (no fear} to 8

{extreme fear) scale, on the basis of how much fear they would expect

to experience if they encountered the situation or activity during the

next week. These items form three subscales: Agoraphobia (APPQ-A),

composed of 9 items reflecting common agoraphobic situations (e.g.,

"going long distances from home alone"); Social Phobia (APPQ-S),

composed of 10 items representing situations that can cause social pho-

bia (e.g., "meeting strangers"); and Interoceptive (APPQ-I), composed

of 8 items measuring fear of activities that cause physical sensations

(e.g., "playing a vigorous sport"). Evidence from clinical samples

supports the reliability, factor structure, and convergent and discriminant

validity of the APPQ (Rapee et al., 1995). The APPQ-A and APPQ-I

scales were used as indicators of the latent variable DSM-IV PD/A.

The APPQ-S scale was used as an indicator of the latent variable DSM-

IV SOC.

Anxiety Sensitivity Index (ASI; Peterson & Reiss, 1992). The ASI

is a widely used measure of the construct of anxiety sensitivity—fear

of the symptoms of anxiety. It consists of 16 items, which are responded

to on a 0-4 scale, yielding a possible range of scores between 0 and

64. The ASI was used as an indicator for the latent variable DSM-IV

PD/A.

Perm State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, &

Borkovec, 1990). The PSWQ is a widely used measure of the trait of

worry. It consists of 16 items, which are rated on a 1—5 scale; total

scores range from 16 to 90. Evidence from clinical and nonclinical

samples supports the reliability, unidimensional structure, and conver-

gent and discriminant validity of the PSWQ (T. A. Brown, Antony, &

Barlow, 1992; Meyer et al., 1990). The PSWQ was used as an indicator

of the latent variable DSM-IV GAD.

Worry Domains Questionnaire (WDQ; Tallis, Eysenck, & Mathews,

]992). The WDQ is a 25-item measure assessing the extent to which

a person worries about various content areas (e.g., relationships, fi-

nances). Items are rated on a 0 (not at all) to 4 (extremely) scale. In

addition to a total score, the items of the WDQ can be scored into five

subscales: Relationships, Lack of Confidence, Aimless Future, Work,

and Financial (5 items each). Although initial evidence, primarily from

nonclinical samples, indicates mat the WDQ has favorable psychometric

properties (Tallis, Davey, & Bond, 1994), recent data from our labora-

tory (T. A. Brown et al., 1996) have indicated that some WDQ items

have low convergent and discriminant validity (e.g.. items from the

Aimless Future scale arc more strongly associated with hopelessness

and DEP than with GAD worry). On the basis of these findings, only

one subscale (Work) was selected from the WDQ as an indicator of the

latent variable DSM-IV GAD.

Maudsley Obsessive—Compulsive Inventory (MOCl; Hodgson &

Rachman, 1977). The MOCI is a widely used measure of obsessive-

compulsive symptoms. It consists of 30 items that are responded to

using a true-false scale. The MOCI provides five scores: Total Obses-

sional Score, Checking, Washing, Slowness-Repetition, and Doubting-

Conscientiousness. However, some items contribute to more than one

subscale (e.g., some items from the Slowness-Repetition scale are also

used in the Checking and Washing scales). In the present study, the

Checking scale (MOCI-C, 9 items) and the Doubting-Conscientious-

ness scale (MOCI-D, 7 items) were used as indicators of the latent

variable DSM-IV OCD, because these scales do not possess overlapping

items (item overlap would artificially enhance loading on the same

factor) and because these subscales evidence favorable psychometric

properties (Emmelkamp, 1988).

Social Interaction Anxiety Scales (SIAS; Mattick, Peters, & Clarke,

1989). The SIAS is a 20-item measure of social interaction anxiety

(i.e., distress when initiating and maintaining conversations with friends,

strangers, potential mates, etc.). Items are rated using a 0 (not at all

characteristic or true of me) to 4 (extremely characteristic or true of

me) scale. Total scores range from 0 to 80. Several studies have provided

evidence attesting to the sound psychometric properties of the SIAS

(e.g., E. J. Brown et al., 1997; Mattick et al., 1989). The SIAS was

used as an indicator of the latent variable DSM-IV SOC.

Self-Consciousness Scale (SCS; Fenigstein, Scheier, &. Buss, 1975).

The SCS is a 23-item measure that yields three subscale scores: (a)

Private Self-Consciousness, (b) Public Self-Consciousness, and (c) So

cial Anxiety. Items are rated on a 0 (extremely uncharacteristic) to 4

(extremely characteristic) scale. Although all three scales are widely

used and possess favorable psychometric qualities (e.g., Fenigstein et

al., 1975; Hope & Heimberg, 1988), only the 6-item Social Anxiety

scale was selected for use in the present study, given its appropriateness

as an indicator for the latent variable DSM-IV SOC.

Positive and Negative Affect Scales (PANAS; Watson, Clark, & Tel-

legen, 1988). The PANAS is a 20-item measure of two primary dimen-

sions of mood: Positive Affect (PANAS-P, 10 items) and Negative Affect

(PANAS-N, 10 items). Items are rated on a 1 (very slightly or not at

all) to 5 (extremely) scale (total scores range from 10 to 50). The

PANAS can be administered with various instructional sets reflecting

different time frames (e.g., state vs. trait versions); in the present study,

patients responded to PANAS items on the basis of how they felt in

general. The PANAS-P and PANAS-N were used as indicators for the

latent variables PA and NA, respectively.

Approach to Structural Modeling

The sample variance-covariance matrix of the aforementioned indica-

tors was analyzed using a linear structural relations program and a

maximum-likelihood solution (LISREL 8.12a; Joreskog & Sorbom,

1993). In models involving more than one latent X variable (e.g., the

five-factor model of DSM-IV disorders), the X factors were permitted

to be intercorrelated. Goodness-of-fit was evaluated using the following:

the comparative-fit index (CFI; Bentler, 1990), the incremental-fit index

(IFT; Bollen, 1989), the root mean square error of approximation

(RMSEA; Steiger, 1990), and the goodness-of-fit index (GFI; Bentler &

Bonett, 1980). Multiple indices were selected because they provide

different information for evaluating model fit (i.e., absolute fit, fit ad-

justing for model parsimony, fit relative to a null model); used together,

these indices provide a more conservative and reliable evaluation of the

various models (cf. Jaccard & Wan, 1996).

When competing models were nested (e.g., various measurement

models of the DSM-IV anxiety and mood disorders), comparative fit

was evaluated using nested chi-square tests. When competing models
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were not nested, comparative fit could not be evaluated using signifi-

cance testing.3 Therefore, the following criteria were used in the identi-

fication of best model fit: (a) overall fit (e.g., CFI, IFI); (b) the lowest

chi-square with the most model parsimony (i.e., fewest number of

paths), as quantified by Akaike's information criterion (AIC; Akaike,

1987); and (c) interpretability and strength of the various parameter

estimates.

Results

Measurement Models for the DSM—FV

Disorder Factors

Confirmatory factor analysis was performed to test the hy-

pothesis that a five-factor model (corresponding to the DSM-

IVdisorders DEP, GAD, PD/A, OCD, and SOC) would provide

an acceptable fit for the data, in comparison to a unifactorial

model representing a general anxious-depressive syndrome and

a two-factor model corresponding to depression and anxiety

disorders (i.e., GAD, PD/A, OCD, and SOC collapsed under a

single factor). Each DSM-IV latent variable was associated

with three or more indicators, with at least one clinician rating

and one questionnaire indicator (see Table 1). In all models,

the theta-delta matrix was programmed to estimate correlated

error among the ADIS-IV-L ratings within a given DSM-IV

disorder (e.g., correlated error between ADIS-IV-L CSR-GAD

and ADIS-IV-L Worry) on the basis of the expectation that

individual symptom ratings for a disorder would influence the

CSR that was ultimately assigned to it.

First, the five-factor model was fitted to the data. Fit indices

indicated that this model provided an acceptable fit to the data,

X2( 174), N = 350) = 475.18, CFI = .92, IFI = .92, RMSEA =

.070, GFI = .89 (N = 350 for all chi-square analyses reported).

However, inspection of modification indices and standardized

residuals suggested that model fit could be improved if corre-

lated error was estimated between the MOCI-C and MOCI-D

scales, and among the three APPQ scales (highest modification

index = 24.88). Thus, the five-factor model was refitted to

the data with these adjustments (specifying correlated method

variance among subscales). Fit indices for the revised model

indicated improved fit, X2(170) = 401.20, CFI = .94, IFI =

.94, RMSEA = .062, GFI = .90. This was confirmed by a

statistically significant decrease in the chi-square value,

xliff (4) = 73.98, p < .001. Factor loadings (completely stan-

dardized estimates from the lambda-X matrix) are presented in

Table 1. All of these loadings, as well as the specified correlated

errors (which ranged from .11 to .51), were statistically

significant.

Next, the one-factor model was fitted to the data; this model

included the same error theory (correlated error among certain

indicators) used in the revised five-factor model. This model fit

the data poorly, x2(180) = 1,623.65; a nested chi-square test

indicated that this model degraded fit significantly, Xair(lO) =

1,222.45, p < .001. Whereas the two-factor model improved fit

relative to the one-factor model, x*«W = 478.87, p < .001,
it too fit poorly and was inferior to the revised five-factor model,

Xdi f r (9) = 743.58, p < . 001.
Table 2 presents the intercorrelations among the DSM—IV

disorder factors from the revised five-factor model (i.e., com-
pletely standardized coefficients from the phi matrix). As can

Table 1

Factor Loadings (Completely Standardized Estimates) for the

DSM-IV Disorder Measurement Model

Latent factor and measure
Factor
loading

DSM-IV Depression
DASS-Depression
Beck Depression Inventory (Items 1-9, 13)
ADIS-IV-L CRS-Mood

DSM-IV Generalized Anxiety Disorder
Perm State Worry Questionnaire
Worry Domains Questionnaire-Work
ADIS-IV-L Worry
ADIS-IV-L CSR-GAD

DSM-IV Panic Disorder/Agoraphobia
Anxiety Sensitivity Index
APPQ-Interoceptive
APPQ-Agoraphobia
ADIS-IV-L CSR-PD/A

DSM-IV Obsessive-Compulsive Disorder
MOCI-Doubting
MOCI-Checking
ADIS-IV-L CSR-OCD
ADIS-IV-L Obsessions
ADIS-IV-L Compulsions

DSM-IV Social Phobia
Social Interaction Anxiety Scale
APPQ-Social
Self-Consciousness Scale-Social Anxiety
ADIS-IV-L CSR-SOC
ADIS-IV-L Social Fear

.86

.92

.71

.61

.59

.41

.86

.62

.57

.61

.87

.94

.41

.45

.46

.91

.85

.83

.64

.79

Note. DSM-fV = Diagnostic and Statistical Manual of Mental Disor-
ders (4th ed.); DASS = Depression Anxiety Stress Scales; ADIS-IV-L
= Anxiety Disorders Interview Schedule for DSM-IV: Lifetime version;
CSR = clinical severity rating; CSR-Mood = ADIS-IV-L CSR of mood
disorders (major depression, dysthymia, and depression not otherwise
specified); ADIS-IV-L Worry = average ADIS-IV-L rating of seven
worry spheres; CSR-GAD = ADIS-IV-L CSR of generalized anxiety
disorder; APPQ = Albany Panic and Phobia Questionnaire; CSR-PD/A
= ADIS-IV-L CSR of panic disorder/agoraphobia; MOCI = Maudsley
Obsessive-Compulsive Inventory; CSR-OCD = ADIS-IV-L CSR of ob-
sessive-compulsive disorder; ADIS-IV-L Obsessions = average ADIS-
IV-L rating of nine obsessions; ADIS-IV-L Compulsions = average
ADIS-IV-L rating of six compulsions; CSR-SOC = ADIS-IV-L CSR of
social phobia; ADIS-IV-L Social Fear = average ADIS-IV-L rating of
fear of 13 social situations.

be seen in Table 2, the highest correlation between DSM-IV

factors was for DEP and GAD (.63), consistent with previous

evidence that generalized anxiety disorder may overlap more

with the mood disorders than with its fellow anxiety disorders

(cf. T. A. Brown et al., 1996; T. A. Brown, Marten, & Barlow,

1995). This finding raised the possibility that model fit would

not be degraded (or would perhaps be improved) if DEP and

GAD were collapsed into a single factor. Accordingly, a four-

factor model (DEP-GAD, PD/A, OCD, and SOC) was fitted

to the data. A nested chi-square test indicated that this four-

3 The chi-square difference test is inapplicable in situations where the

structures of competing models vary substantially (e.g., in models where

latent factors vary between being X and Y variables) and models are

not nested (i.e., a nested model is one that has a subset of the free

parameters of a parent model).
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Table 2

Zero-Order Intercorrelations Among the Five DSM-IV

Disorder Latent Factors

Latent factor DEP GAD PD/A OCD SOC

DEP
GAD
PD/A
OCD
SOC

_

.63

.44

.43

.39

—
.50
.52
.37

—
.29 —

.22 .30 —

Note. Correlations are based on the results of the revised five-factor
measurement model. DSM-IV = Diagnostic and Statistical Manual of
Mental Disorders (4th edj; DEP = depression (DSM-IV mood disor-
ders); GAD = generalized anxiety disorder; PD/A = panic disorder with
or without agoraphobia; OCD = obsessive-compulsive disorder; SOC
= social phobia.

factor model produced a significant degradation in model fit,

relative to the five-factor model, x*« W = 152.83, p < .001."

Measurement Models for the Tripartite

Model Factors

Prior to examining the various structural models involving

the DSM-IV disorder and tripartite model factors, the structure

of the tripartite factors was first evaluated with confirmatory

factor analysis. Because the latent variables NA and PA were

assessed with single indicators, the PANAS-N and PANAS-P

were randomly split-halved for inclusion in these analyses (be-

cause of the need for at least two indicators per latent variable

to prevent model underidentification). As noted earlier, the BAI

and DASS-A were used as indicators for the latent variable AA.

Three models were evaluated: (a) the predicted three-factor

model (NA, PA, and AA), (b) a two-factor model (NA-PA

and AA, given the possibility that the PANAS-N and PANAS-

P would cluster together because they were derived from the

same instrument), and (c) a one-factor model. The one- and

two-factor solutions were poor fitting, X 2 (9) = 434.48 and

X 2 (8 ) = 317.69, respectively. Conversely, the hypothesized

three-factor model provided an excellent fit for the data, X2(6)

= 3.83, CFI = 1.00, IFI = 1.00, RMSEA = 0, GFI = 1.00.

Each of the six indicators had strong and statistically significant

loadings (ps < .001) on their respective latent factors: NA =

.90, .86; PA = .98, .81; AA = .91 (BAI), .86 (DASS-A). The

intercorrelations among these factors (completely standardized

estimates from the phi matrix) were -.35 (NA-PA), -.30

(PA-AA), and .77 (NA-AA; all ps < .001). To rule out the

possibility that the strong correlation between the NA and AA

factors indicated that these latent variables could be collapsed,

a fourth model was fit to the data. This two-factor model (i.e.,

NA-AA and PA) resulted in a degradation in fit, thereby provid-

ing further support for the tripartite measurement model,

XL,(3) = 117.51, p < . 001.

Structural Models Using the DSM-IV Disorder and

Tripartite Factors

As noted earlier, of the various models involving structural

relationships among the tripartite and DSM-IV disorder factors,

it was predicted that the best fitting model would entail (a)

significant paths from a higher order factor, NA, to each of the

five DSM-IVdisorder factors (and paths from NA to AA); (b)

a significant path from a higher order factor, PA, to DEP; and

(c) significant paths from GAD, PD/A, OCD, and SOC to AA

("hypothesized model"; see Figure 1). This model was viewed

to be consistent with the following: (a) The general distress

symptoms shared by the various anxiety and mood disorders

are best conceptualized as trait NA, a chronic feature that repre-

sents a vulnerability dimension for the development of emotional

disorders; (b) the influence of trait PA is specific to DEP; and

(c) the anxiety disorders, but not DEP, influence AA (i.e., the

absence of a path from DEP to AA would not strain model

fit because A A is specific to anxiety disorders). Although the

hypothesized model contained a path from GAD to AA, it was

uncertain whether this path would be significant given evidence

that GAD and worry may be associated with autonomic suppres-

sion (e.g., Borkovec, Lyonfields, Wiser, & Diehl, 1993; Hoehn-

Saric, McLeod, & Zimmerli, 1989); however, other data indicate

that patients with GAD endorse autonomic symptoms fre-

quently; e.g., T A. Brown, Marten, & Barlow, 1995).

The hypothesized model was compared with two competing

models (see Figure 1): (a) In Competing Model 1, the five

DSM-IV disorder factors were specified as higher order factors,

and the tripartite factors were specified as first-order factors

(i.e., NA and PA, as well as AA, were influenced by the DSM-

IV disorders), suggesting that although the tripartite model con-

structs characterize the shared (NA) and unique (PA and AA)

symptoms of anxiety and depression, none represent trait dimen-

sions that influence these disorders; and (b) in Competing

Model 2, NA, PA, and AA were each specified as higher order

factors, and the DSM-IV disorders were specified as first-order

factors, signifying that in addition to NA and PA, AA was a

traitlike variable that could predict variability in the DSM-IV

disorder factors (this model was included because of empirical

and conceptual uncertainty about whether, along with NA and

PA, AA represents a trait vulnerability dimension of emotional

disorders; L. A. Clark, Watson, & Mineka, 1994).

In both competing models, the patterns of paths between the

tripartite and DSM-IV factors were the same (e.g., the DSM-

IVanxiety disorder factors each had paths to AA, or vice versa).

In all three models, the latent factors NA and PA were specified

with single indicators (the full-scale PANAS-N and PANAS-P,

respectively); however, measurement error was modeled in these

factors by constraining the theta-delta and theta-epsilon matrices

to predetermined values (i.e., estimates of error variance were

calculated using internal consistency estimates of the PANAS-

4 Given the possibility that inclusion of ADIS-IV-L diagnosis severity
ratings biased the results in favor of the five-factor model (because
ADIS-IV-L CSRs reflect dimensional severity ratings based on the
DSM-IV classification scheme), confirmatory factor analyses of the
DSM-IV measurement models were reconducted excluding ADIS-IV-L
CSRs. Once again, the five-factor model provided the best fit for the
data, *2(89) = 183.83, CFI = .97, IFI = .97, RMSEA = .055, GFI =
.94, relative to the one-factor model, X2(99) = 1,085.90, the two-factor
model, X2(98) = 811.03, and the four-factor model, *2(93) = 328.27;
for example, a five- versus a four-factor model: x^ff (4) = 144.44, p <
.001.
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Figure 1. Structural models of DSM-IVdisorder and tripartite model factors: hypothesized model (top),

Competing Model 1 (middle), Competing Model 2 (bottom). Dotted lines indicate paths that were added

after fit diagnostics of the initial model. DSM-IV = Diagnostic and Statistical Manual of Mental Disorders

(4th ed.); E = residual.
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Table 3

Zero-Order Intercorrelations Among DSM—IV Disorder and

Tripartite Model Latent Factors

Tripartite DSM-IV disorder factor
model
factor

NA
PA
AA

DEP

.77,
-.53,

.60k

GAD

.74,
-.27,

.48,

PD/A

.65b

-.23«,
.89,

OCD

.43.
-.16,

.31.

soc

•41C

-.39,,
.31,,

Note. Correlations were derived from the revised hypothesized struc-
tural model. Correlations sharing the same subscript letter do not differ
in their relative magnitude as determined by the 2 test procedure (a -
.05) presented by Meng, Rosenthal, and Rubin (1992); for example,
although significantly (p < .05) different from PD/A, OCD, and SOC,
the DEP and GAD factors do not differ in their strength of associations
with NA. DSM-IV = Diagnostic and Statistical Manual of Mental
Disorders (4th ed.); DEP = depression (DSM-IV mood disorders); GAD
= generalized anxiety disorder; PD/A = panic disorder with or without
agoraphobia; OCD = obsessive-compulsive disorder; SOC = social
phobia; NA = negative affect; PA = positive affect; AA = autonomic
arousal.

N and PANAS-P in the present sample).5 Moreover, each of the

structural models was evaluated with the error theory used in

the DSM-IV measurement models (e.g., correlated error among

the APPQ scales and between the MOC1-C and MOCI-D), and

the theta-delta-epsilon matrix was programmed to estimate cor-

related error between the DASS-Anxiety and DASS-Depres-

sion scales (i.e., nonrandom measurement error attributable to

subscales from the same measure).

Hypothesized model. Indices of overall fit indicated that the

hypothesized model provided a good fit for the data, x2(255)

= 579.36, CFI = .94, IF1 = .94, RMSEA = .060, GFI = .89.

Modification indices pertaining to the measurement aspect of

the model indicated no points of ill fit due to the addition of

the tripartite indicators to the five DSM-IV disorder factor

model (e.g., despite a zero-order factor correlation between PD/

A and AA of .89, see Table 3; lambda-y modification indices for

both AA indicators and the PD/A factor were 0.14). However,

inspection of modification indices for various aspects of the

structural model revealed two points of strain. First, these indi-

ces suggested that fit could be improved if a path were freed

between GAD and OCD (modification index = 19.31 in both

the beta and psi matrices). Second, a high modification index

(21.53) was observed in the gamma matrix for the PA and SOC

factors. Results suggesting an association between GAD and

OCD were interpreted as consistent with earlier findings indicat-

ing that these syndromes may be neighboring disorders in the

context of other anxiety disorders (e.g., because of the potential

similarities or overlap in chronic worry and certain types of

obsessions; cf. T. A. Brown, Moras, Zinbarg, & Barlow, 1993;

Turner, Beidel, & Stanley, 1992). Although counter to our initial

predictions, further review of the literature indicated that the

second strain in model fit was in fact consistent with prior

evidence that social phobia is associated with low PA (Amies,

Gelder, & Shaw, 1983; Watson, Clark, & Carey, 1988). Thus, the

hypothesized model was refitted to the data with the additions of

a path estimating correlated residuals between the GAD and

OCD factors and a path from PA to SOC.

The revised hypothesized model is presented in Figure 2. The

zero-order factor correlation matrix for the tripartite and DSM-

IV disorder factors is presented in Table 3, along with the results

of tests of the differential magnitude of the associations between

the DSM-IV disorder factors and the tripartite factors. This

model provided a significantly improved fit for the data,

Xdi f f (2 ) = 43.76, p < .001. Overall fit indices were x2(253)

= 535.60, CFI = .95, IFI = .95, RMSEA = .057, GFI = .89.

Inspection of modification indices and standardized residuals

indicated no strains in the structural model. As shown in Figure

2, completely standardized paths from NA to the various DSM-

IV disorder factors were of the expected relative magnitude

(e.g., the highest paths from NA were to GAD and DEP), and

all were statistically significant (ps < .001). As expected, a

statistically significant (p < .001) path was observed from PA to

DEP (completely standardized estimate = —.29). A statistically

significant path (p < .001) was also observed from PA to SOC

(-.28). Consistent with the tripartite model, modification indi-

ces from the gamma matrix involving potential paths from PA

to GAD, PD/A, and OCD were uniformly low (range = 0 to

0.47), which is indicative of a lack of relationship between PA

and these disorders.

As suggested by the initial model, the residuals between the

GAD and OCD factors were correlated significantly (.18, p <

.0(11). Strong and statistically significant paths from PD/A and

NA to AA were obtained (path coefficients = .67 and .50,

respectively; ps < .001). It is interesting that a statistically

significant (p < .001) path from GAD to AA was also observed;

however, this path was negative (—.22), indicating that an in-

crease in GAD was associated with a decrease in AA, despite

the fact that the zero-order factor correlation between GAD and

AA was positive (.48, see Table 3). Thus, a suppressor effect

was operative in this aspect of the model: Specifically, the strong

association between the predictors NA and GAD (zero-order

factor correlation = .74) masked the true association between

GAD and AA (cf. Cohen & Cohen, 1983). In other words, when

variance from NA was removed, the true relationship between

GAD and AA was elucidated (in this instance, the direction of

the association was reversed).6

As shown in Figure 2, nonsignificant paths to AA were ob-

tained for both OCD and SOC, a finding that was counter to

expectation. However, consistent with our prediction and the

tripartite model, results indicated that fit would not be improved

1 Internal consistencies (Cronbach's alphas) for the PANAS-N and
PANAS-P in the present sample were .88 and .90, respectively. The
single indicator approach was selected over a split-half approach because
measurement error could be modeled more accurately (i.e., Cronbach's
alpha represents an average of all possible split-halves).

6 To examine the possibility that we concluded erroneously that NA was
chiefly responsible for the suppressor effect observed in the relationship
between GAD and AA, a simplified model was evaluated with LISREL:
NA was specified as a predictor with paths to the GAD and AA factors,
and a path was specified from GAD tn AA. This model provided an
excellent fit to the data, x 2 ( l l ) = 31.25, CFI = .98, IFT = .98, RMSEA
= .073, GFI = .98, and the same suppressor effect was obtained (the
completely standardized path from GAD to AA was —.15).
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Figure 2. Completely standardized solution of hypothesized structural model—revised. *p < .01.

if a path was added from DEP to AA (beta modification index

= 2.46; standardized expected change = 0).

Competing models. The two competing models were fitted

to the data (incorporating the structural modifications suggested

by the initial hypothesized model; e.g., the path linking PA and

SOC) to determine whether the revised hypothesized model

indeed best accounted for the interrelationships among the tri-

partite and DSM-IV disorder factors. Competing Model 1 (in

which the DSM-IV disorder factors were predictors) generally

fit the data well, *2(246) = 561.10, CFI = .94, IFI = .94,

RMSEA = .061, GFI = .89. However, although significance

testing could not be used (i.e., the various models were not

nested; see the Method section), it is interesting to note that

relative to the hypothesized model, this model produced a higher

chi-square value (561.10 vs. 535.60), despite having fewer de-

grees of freedom (246 vs. 253); AIC = 719.10 and 679.60 for

Competing Model 1 and the hypothesized model, respectively.

The reduction in degrees of freedom in Competing Model 1

was due to the specification of the DSM-IV disorder factors as

predictors; thus, all correlations among these disorders (see

Table 2) were estimated in the phi matrix. Therefore, it is sur-

prising that Competing Model 1 produced an increase in chi

square given that the intercorrelations among the DSM—IVdisor-

der factors were fully modeled, especially in context of the

more stringent hypothesized model, in which the intercorrelation

among DSM-IV disorder factors could be accounted for only

by their associations with NA and PA (and the correlated residu-

als of GAD and OCD). On the basis of these considerations,

in tandem with the observation of nonsignificant paths between

some DSM-IV disorder factors and NA (e.g., -.02 for OCD,

.09 for SOC), Competing Model 1 was rejected because it was

not equivalent or superior to the hypothesized model.

A similar result was obtained for Competing Model 2 (which

specified all three tripartite dimensions as higher order factors

to the DSM-IV disorder factors). Whereas this model generally

fit the data well, *2(252) = 542.84, CFI = .94, IFI = .94,

RMSEA = .058, GFI = .89, compared with the hypothesized

model it too produced a higher chi-square value (542.84 vs.

535.60) with fewer degrees of freedom (252 vs. 253); AIC =

688.84 and 679.60 for Competing Model 2 and the hypothesized

model, respectively. Although associated with fewer counterintu-

itive path estimates than Competing Model 1 (though several

poor estimates did exist; e.g., NA to PD/A = -.09), this model

was also rejected because of its inferior interpretability and

parsimony (i.e., higher chi-square and AIC values), relative to

the hypothesized model.
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Discussion

For the five DSM-IV anxiety and mood disorder constructs

examined, confirmatory factor analysis of a variety of dimen-

sional symptom measures provided empirical support for the

discriminant validity of these disorders. While upholding the

exploratory factor structure reported by Zinbarg and Barlow

(1996), the present findings extend these prior results with the

inclusion of model indicators assessed by multiple methods

(questionnaires, clinician ratings) and the inclusion of a DSM-

IV mood-disorder latent factor. As expected from these analyses,

the highest factor correlation observed was between GAD and

DEP (.63), supporting previous contentions that relative to the

other anxiety disorders, the features of generalized anxiety disor-

der have the most overlap with the mood disorders (in fact,

the correlation between GAD and DEP was higher than the

correlations between GAD and PD/A, between GAD and OCD,

and between GAD and SOC). It is also interesting to note that

the relative magnitudes of other zero-order factor correlations

generated from the five-factor solution (see Table 2) were in

accord with previously observed or hypothesized points of over-

lap among these disorders (e.g., the OCD factor had its strongest

correlation with GAD; cf. T. A. Brown et al., 1993). Neverthe-

less, in addition to its superiority to the one- and two-factor

models, the five-factor model was significantly better fitting than

a four-factor model (in which GAD and the mood disorders

were collapsed as a single latent factor), thereby providing sup-

port for the distinction of these domains.

Although the five-factor DSM-IV disorder model fit the data

well and was superior to competing models, these analyses could

be viewed as a somewhat liberal test of the DSM structure given

that most indicators assessed key features of the disorders (e.g.,

chronic worry, depressive affect) rather than potentially less

distinguishable associated symptoms (e.g., the somatic symp-

toms of GAD and the mood disorders were not modeled). This

issue seems less germane to three of the five disorders analyzed

(PD/A, OCD, and SOC) because their DSM-IV definitions are

based on key features and do not include associated symptom

criteria. Yet it is likely that inclusion of associated symptoms

for GAD and DEP would have increased the correlation between

these latent factors (and would have degraded model fit unless

double-loading indicators were specified), given the definitional

overlap in many of these features (e.g., sleep disturbance, fa-

tigue, restlessness). This potential problem in differential diag-

nosis is handled in two ways by DSM-IV: (a) a hierarchical

rule specifying that GAD should not be assigned if its features

occur exclusively during a mood disorder, and (b) to count

toward GAD or a mood disorder, the associated symptoms must

accompany the key features of the disorder (e.g., in GAD, worry

is associated with sleep disturbance, restlessness, etc.).

Whereas the distinguishability of generalized anxiety disorder

from other anxiety and mood disorders was supported by the

superiority of the five-factor measurement model, these data

also indicated that of the DSM-IV constructs examined, GAD

evidenced the highest degree of overlap with the other DSM-

IV disorder factors (i.e., the latent factor DSM-IV GAD consis-

tently had the strongest zero-order correlations with other DSM-

IV disorder factors; see Table 2). Moreover, at the zero-order

level and in the best fitting structural model (see Figure 2),

DSM-IV GAD evidenced a strong association with the nonspe-

cific dimension of NA (.74). Although suggesting that the con-

struct of DSM-IV GAD had poorer discriminant validity rela-

tive to other disorders, these collective findings could be viewed

as consistent with conceptualizations of generalized anxiety dis-

order as the basic emotional disorder because it is composed of

features (chronic worry, negative affect) that are present to

varying degrees in all emotional disorders and that reflect key

vulnerability dimensions of these syndromes (which also may

account for the high comorbidity rates associated with this disor-

der; cf. T. A. Brown et al., 1994). In light of these findings and

conceptual arguments, an important direction for future inquiry

is the examination of the structural longitudinal relationships

among dimensions of generalized anxiety disorder and dimen-

sions of trait vulnerability (e.g., negative affect, neuroticism).

This research would evaluate whether the features of generalized

anxiety disorder are best subsumed under these personality di-

mensions (consistent with the view that DSM-IV generalized

anxiety disorder reflects a trait of nonspecific vulnerability

rather than an Axis I disorder) or whether generalized anxiety

disorder represents a distinct DSM-IV Axis I type construct

that along with (but to a greater extent than) other anxiety and

mood disorders, is influenced by these higher order dimensions

(T. A. Brown, in press).

Similarly, whereas the present findings support the distin-

guishability of the five DSM-IV constructs examined, these

results should not be interpreted as bearing directly on the valid-

ity of the DSM—IV organizational scheme (i.e., the grouping of

PD/A, GAD, OCD, etc. under the broad category of anxiety

disorders; the grouping of major depression, dysthymia, etc.

under the broad heading of mood disorders). In future research,

a more comprehensive evaluation of the DSM-IV nosology

would use confirmatory factor analyses of data in which all

constituent criteria of the anxiety and mood disorders were di-

mensionalized, perhaps by specifying multiple-factor loadings

for indicators of shared associated symptoms and single-factor

loadings for key features. Moreover, the current results could be

extended with the inclusion of indicators for additional disorders

(e.g., posttraumatic stress disorder, specific phobia) and the use

of hierarchical factor analysis to examine if the DSM-IV anxiety

and mood disorder constructs load onto higher order factors in

a manner consistent with the DSM-IV organizational scheme.

Despite being the most stringent of the three structural models

involving the relationships of the DSM-IV disorder and tripar-

tite dimensions, the hypothesized model produced the lowest

chi-square and A1C values with the greatest degree of parsimony

(i.e., the smallest number of paths). It could be argued that

because chi-square and AIC values did not vary substantially in

the models tested (e.g., x2 range = 535.60 to 561.10), fit was

generally equivalent across models. However, substantial fluc-

tuations in overall fit indices are not expected in instances in

which small alterations are evaluated in the context of a large

model with a good fit to the data. Such was the case in the

present study in which minor, yet theoretically important, struc-

tural variations (in general, the direction but not the existence

of paths varied across models) were evaluated within a good-

fitting measurement model. As noted earlier, this underscores

the importance of considering other parameters of fit besides

indices of overall fit (e.g., model parsimony, interpretability of
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path coefficients). Even when these parameters were considered,

the hypothesized model was regarded as superior to the compet-

ing models (e.g., it produced the lowest chi-square and AIC

values even though the correlations among DSM-IV disorder

factors could be accounted for in the model only by the paths

from NA and PA). Nevertheless, the lack of marked differences

in fit across models may have also been due, in part, to recipro-

cal relationships among some factors (e.g., NA may influence

the DSM-IV disorders, which in turn influence NA; cf. L. A.

Clark, Watson, & Mineka, 1994). This possibility could not be

addressed in the present cross-sectional study because specifi-

cation of reciprocal paths would have led to model underidenti-

fication. Evaluation of this speculation, as well as a more defini-

tive analysis of negative and positive affect as dispositional

vulnerability dimensions of the emotional disorders, awaits

longitudinal investigation.

Nevertheless, the current analyses produced several interest-

ing findings regarding the relationships among the tripartite

model dimensions and the DSM-IV anxiety and mood disorders.

It is noteworthy that the factor correlation between NA and PA

(—.36) was quite consistent with prior findings (e.g., D. A.

Clark, Steer, & Beck, 1994; Watson et al., 1988), indicating that

the relationship between these dimensions is relatively stable

across samples, instruments, and data analytic strategies. Con-

sistent with the tripartite model in which negative affect is

viewed as a factor common to anxiety and depression, all paths

from NA to the DSM-IV disorder factors were statistically sig-

nificant. The relative magnitudes of these paths were also con-

cordant with prediction. For instance, the largest paths from NA

(and zero-order factor correlations) were to GAD and DEP,

factors that correspond to DSM-IV disorders that are often

considered to have the strongest associations with negative af-

fect. In addition, the smaller factor correlations and path coeffi-

cients observed between NA and certain DSM-IV factors (e.g.,

SOC) align with earlier evidence that the nature and strength of

the relationship of negative affect may vary across the different

anxiety disorders (L. A. Clark, Watson, & Mineka, 1994).

The notion that the tripartite factors may have differential

relevance or relationships to the anxiety disorders was also ob-

served in paths and correlations involving the latent variable of

AA. Findings indicating degradations in model fit and interpret-

ability when AA was specified as a higher order factor could

be taken in support of prior conclusions that of the three tripar-

tite factors, autonomic arousal is the least related to dimensions

of personality (L. A. Clark, Watson, & Mineka, 1994). Consis-

tent with current conceptualizations that AA is of central impor-

tance to panic disorder (Barlow et al., 1996; L. A. Clark, Wat-

son, & Mineka, 1994), the strongest paths to and factor correla-

tions with AA were found for the latent factor PD/A. On the

other hand, paths from the DSM disorder factors of OCD and

SOC to AA were nonsignificant. In addition, these factors were

weakly correlated with AA at the zero-order level (all rs -

.31). These results suggest that, though generally unrelated to

mood disorders (i.e., results indicated no improvement in model

fit with the addition of a path from DEP to AA), autonomic

arousal symptoms may be weakly related or of less discriminant

value for certain anxiety disorders (e.g., discrete social pho-

bias). Although not addressed in the present study, this would

also seem to be the case for specific phobia given evidence that

persons with this disorder often score within the normal range

on measures of autonomic arousal or fear and general distress

(T. A. Brown, Chorpita, et al., 1997).

Accordingly, the current findings highlight a possible refine-

ment of the tripartite model with regard to autonomic arousal.

Although autonomic arousal had been initially posited to be a

discriminating feature for the entire range of anxiety disorders,

these data suggest that the relevance of autonomic arousal may

be limited primarily to panic disorder/agoraphobia. Although

this interpretation is generally in accord with recent reconsidera-

tions of the tripartite model (L. A. Clark, Watson, & Mineka,

1994), additional research is needed to examine the replicability

of these results in other samples and with other indicators of

AA (e.g., to rule out the possibility that the high representation

of panic disorder in the sample and use of the BAI as an indicator

of AA—cf. Cox, Cohen, Direnfeld, & Swinson, 1996; Steer &

Beck, 1996—may have augmented the differential association

between PD/A and AA in the present study).

Nowhere was the potential differential relationship of the

anxiety disorders with autonomic arousal more evident than in

the path from the GAD factor to AA. Indeed, the suppressor

effect observed in the hypothesized structural model (path =

—.22, despite a zero-order correlation of .48) may help to ac-

count for the conflicting findings regarding the association be-

tween generalized anxiety disorder and symptoms of autonomic

arousal. As discussed earlier, although patients with generalized

anxiety disorder endorse these symptoms frequently (T. A.

Brown, Marten, & Barlow, 1995), recent data indicate that these

patients may respond to psychological stress with autonomic

inflexibility (Borkovec et al., 1993; Hoehn-Saric et al., 1989).

Our findings suggest that autonomic symptoms in this disorder

may be due to high levels of negative affect (i.e., in addition to

GAD being associated with the highest levels of NA—cf. T. A.

Brown et al., 1996, T. A. Brown, Chorpita, et al., 1997—both

GAD and AA are strongly correlated with NA). However, after

accounting for variance in AA due to NA, the true direct influ-

ence of GAD on AA may have been illuminated in these analy-

ses; namely, the disorder-specific features of GAD (i.e., worry;

most of the GAD indicators were measures of worry) act to

decrease (suppress) autonomic arousal.7 If interpreted in this

manner, this attests to the robustness of the association between

worry and autonomic suppression given the disparate methodol-

ogies that have produced this result (i.e., structural equation

modeling vs. laboratory challenges).

As was true for the higher order latent factor NA, results

involving PA were generally consistent with our predictions.

Comparisons of the various models indicated that model fit and

interpretability of the resulting path estimates were optimal

when PA was specified as a higher order factor to the DSM-IV

disorder factors. Moreover, support for the tripartite model was

obtained by findings of a significant negative path from PA to

7 Similarly, the high zero-order factor correlation between DEP and

AA (.60) could have been due to the strong relationships between DEP

and NA (.77) and AA and NA (.77). This conclusion was supported

by small modification indices from the structural model indicating that

adding a path from DEP to AA would not improve model fit (i.e.,

the path would be nonsignificant) because DEP could not account for

additional variance in AA.
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DEP and low modification indices, indicating that model fit

would not improve (i.e., the paths would be nonsignificant) if

paths were added from PA to GAD, PD/A, or OCD. Such

findings support the contention that low positive affect is more

specifically linked to depression. However, counter to our expec-

tations, inspection of fit diagnostics of the initial hypothesized

model revealed that fit would improve with the specification of

a path from PA to SOC. In addition, SOC had a significantly

stronger zero-order association with PA than did the other anxi-

ety disorder factors (see Table 3). In fact, unbeknownst to us

when the initial hypothesized model was constructed, previous

research has found an association between social phobia and

lower levels of PA (Amies et al., 1983; Watson, Clark, & Carey,

1988). The unique relationship of social phobia and PA relative

to the other anxiety disorders has been interpreted as being based

on the interpersonal character of low PA (e.g., low confidence,

unassertiveness; L. A. Clark, Watson, & Mineka, 1994). The

addition of this path in the revised model was statistically sig-

nificant and in the direction (i.e., negative) consistent with prior

findings. However, somewhat counter to the tripartite model,

which asserts that PA is more strongly linked to depression than

to the anxiety disorders, this path (—.28) was virtually identical

to the path from PA to DEP (—.29), suggesting no differential

influence of PA on DEP and SOC after controlling for variance

in NA (although DEP was more strongly correlated with PA

than SOC at the zero-order level; see Table 3). These results

underscore the importance of examining the influence of these

dimensions at the multivariate level given the complexity of their

posited interrelationships (e.g., hierarchical structure, differen-

tial strength of influence) and potential overlap in their underly-

ing domains (e.g., zero-order relationships of the tripartite di-

mensions to emotional disorder symptoms and syndromes are

affected to varying degrees by shared variance in NA, PA, and

AA).

Results of multiple regression analyses reported in Watson,

Clark, and Carey (1988), in which PA and NA were entered as

predictors of major depression, dysthymia, and social phobia,

did reveal greater differential magnitudes of the paths (standard-

ized regression coefficients) of PA and depression (-.26) and

PA and social phobia (-.19). However, inconsistent with predic-

tions of the tripartite model and the results of the present study,

Watson et al. found that NA did not add to the prediction of

social phobia after controlling for variance in PA. It is also

interesting to note that, although of similar relative magnitude,

the zero-order factor correlations and path coefficients among

the tripartite and DSM-IV disorder factors in the present study

were generally stronger than the zero-order correlations and

regression coefficients obtained by Watson et al. Possible rea-

sons for these differences include (a) the use of a categorical

versus a dimensional approach to the assessment of DSM-IV

disorders (diagnoses were scored dichotomously as absent or

present in Watson et al.), and (b) control versus no control of

measurement error (because standard correlational and regres-

sion analyses were used in Watson et al., the resulting correla-

tions and path coefficients were not adjusted for measurement

error). Thus, it could be contended that the structural-modeling

approach of the present study provided a better analysis for the

multivariate relationships of the tripartite and DSM-IV dimen-

sions for such reasons as (a) the dimensional nature of psycho-

pathology (i.e., key features of DSM-IV disorders) was re-

tained, and (b) the interrelationships among the DSM-IV and

tripartite dimensions were examined after accounting for the

influence of measurement error in the quantification of these

domains (cf. Bagozzi, 1993; Green, Goldman, & Salovey,

1993). Also, it is possible that other methodological differences,

such as sample composition and the measurement of PA and

NA (these traits were assessed using the Multidimensional Per-

sonality Questionnaire in Watson et al.), were partly responsible

for these differential results.

Although the present investigation evaluated one of the most

appropriate samples to be studied to date (e.g., prior studies

have often used samples in which anxiety and mood disorders

were not well represented), certain disorders occurred infre-

quently in our data set (e.g., obsessive-compulsive disorder;

although mood disorders occurred frequently, most patients with

a depressive disorder had an anxiety disorder principal diagno-

sis). In this light, it would be of interest to examine the struc-

tural and parameter equivalence of our revised model (Figure

2) in other samples (e.g., inpatient populations). Moreover, as

noted earlier, structural research of longitudinal data would be

of considerable value in the verification of NA and PA (or

related constructs; cf. Carver & White, 1994) as higher order

dimensions exerting strong influence on the pathogenesis,

course, and treatment response of the emotional disorders.
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