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Abstract
Background—Although associations between personality disorders and psychiatric disorders
are well established in general population studies, their association with liability dimensions for
externalizing and internalizing disorders has not been fully assessed. The purpose of this study is
to examine associations between personality disorders (PDs) and lifetime externalizing and
internalizing Axis I disorders.

Methods—Data were obtained from the total sample of 34,653 respondents from Wave 2 of the
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC). Drawing on the
literature, a 3-factor exploratory structural equation model was selected to simultaneously assess
the measurement relations among DSM-IV Axis I substance use and mood and anxiety disorders
and the structural relations between the latent internalizing-externalizing dimensions and DSM-IV
PDs, adjusting for gender, age, race/ethnicity, and marital status.

Results—Antisocial, histrionic, and borderline PDs were strong predictors for the externalizing
factor, while schizotypal, borderline, avoidant, and obsessive-compulsive PDs had significantly
larger effects on the internalizing fear factor when compared to the internalizing misery factor.
Paranoid, schizoid, narcissistic, and dependent PDs provided limited discrimination between and
among the three factors. An overarching latent factor representing general personality dysfunction
was significantly greater on the internalizing fear factor followed by the externalizing factor, and
weakest for the internalizing misery factor.

Conclusion—Personality disorders offer important opportunities for studies on the
externalizing-internalizing spectrum of common psychiatric disorders. Future studies based on
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panic, anxiety, and depressive symptoms may elucidate PD associations with the internalizing
spectrum of disorders.
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DSM-IV personality disorders; DSM-IV substance use, mood, and anxiety disorders;
epidemiology; structural equation modeling

1. Introduction
The National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) has
provided extensive information for all 10 DSM-IV PDs in the general population (Grant et
al., 2004a, 2004b, 2005b, 2005c; Pulay et al., 2009). Confirmatory 1-factor analyses of
symptom criteria for each NESARC PD provided an excellent fit with the data (CFI = 0.99,
TLI = 0.99; RMSEA < 0.02) (Harford et al., 2012). Studies using clinical and community
samples have examined the underlying structure and organization of DSM-IV PDs, but the
findings have been inconsistent; supporting models include 2 to 10 factors (Fossati et al.,
2000; Huprich et al., 2010; Nestadt et al., 2006). In a recent analysis with the NESARC,
Trull and colleagues (2012) extracted six DSM-IV PD factors (paranoid, avoidant/
dependent, antisocial, schizoid, narcissistic, and obsessive-compulsive) and a seventh factor
based on symptoms from borderline, schizotypal, and narcissistic PDs. Another NESARC
study provided support for the DSM-IV hierarchical model for the PD cluster organization
(A, odd/eccentric; B, dramatic/emotional; C, anxious/fearful) in which the 3 lower-order
clusters form a higher-order factor (Cox et al., 2012; Jahng et al., 2011), although other
exploratory models with 3-factor solutions often do not match the DSM clusters of PDs
(Dowson and Berrios, 1991; Blackburn et al., 2005). The presence of high intercorrelations
between DSM-IV personality disorders (Grant et al., 2005c; McGlashan et al., 2000; Stuart
et al., 1998; Zimmerman et al., 2005) nevertheless suggests that each of these disorders may
be alternative manifestations of a single underlying process.

Recent conceptualizations, based on nationally representative samples, have proposed that
psychiatric disorders are best understood along broad dimensions of externalization and
internalization. Factor analytic studies have identified a 3-factor model that includes one
externalizing factor represented by antisocial personality disorder (ASPD) and substance use
dependence and two correlated internalizing factors labeled “distress” (major depression,
dysthymia, and generalized anxiety) and “fear” (social phobia, specific phobia, and panic
with and without agoraphobia). Studies have indicated overall consistency with these
dimensions, despite some variation according to diagnosis and age composition of samples
(Beesdo-Baum et al., 2009; Cox et al., 2002; Farmer et al., 2009; Kendler et al., 2003;
Krueger et al., 1998, 2005; Markon and Krueger, 2005; Vollebergh et al., 2001).

The conceptualization of the underlying liability dimensions of psychiatric disorders has
mainly focused on common Axis I disorders, but recent studies have expand these
dimensions to include other less common disorders and Axis II personality disorders
(Kendler et al, 2011; Kotov et al, 2011; Keyes et al, 2012; Markon, 2010; Roysambe et al,
2011). These studies provide support for externalizing and internalizing liability, though
some studies found separate but moderately correlated externalizing and internalizing
factors for Axis I and Axis II disorders (Kendler et al., 2011; Roysambe et al., 2011).

Drawing on the NESARC, the major objective of the present study is to explore the
relationships between the full set of DSM-IV PDs and the externalizing-internalizing
structure of common mental disorders. Based on extensive associations between ASPD and
substance dependence, ASPD has been considered endogenous and included with
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externalizing disorders (Krueger et al., 2005; Markon and Krueger, 2005). Therefore, the
present study considers the same model specification that groups ASPD with substance use
disorders as indicators of the externalizing dimension and examines associations with the
other 9 PDs. In addition, the present study includes an alternative model specification with
ASPD as an exogenous predictor with all other PDs. As a sensitivity analysis, the model is
further examined using the alternative coding of PD symptoms that Trull and colleagues
(2010) have proposed. The alternative coding of symptoms requires each symptom criterion
to be associated with social and/or occupational dysfunction. These proposed diagnostic
rules yield lower prevalence rates of PDs that are more similar to those obtained in other
national surveys (Coid et al., 2006; Lenzenweger et al., 2007) and have been adopted in
other NESARC studies (Jahng et al., 2011; Trull et al., 2012). In light of the current debate
about the latent PD structure, this study further assesses the association between a general
personality dysfunction factor and externalizing-internalizing disorders. Finally, a
confirmatory factor analysis (CFA) of both the PDs and the Axis I disorders was conducted
to test the robustness of ESEM results.

2. Methods
2.1. Study Design

The NESARC Wave 1 is a national survey of the U.S. civilian population, based on a group
quarters sampling frame as described in detail elsewhere (Grant et al., 2001b). Face-to-face
interviews were conducted with 43,093 respondents in 2001–2002. The overall response rate
was 81%. Blacks, Hispanics and young adults ages 18 to 24 were oversampled in the
NESARC. Weights were provided in NESARC to account for oversampling, nonresponse,
and the selection of one person per household. The weighted data were representative of the
civilian noninstitutional population of the United States based on the 2000 Decennial
Census. All eligible respondents from Wave 1 who had not died, were not institutionalized,
had not left the country, or had not entered the military were reinterviewed approximately 3
years later (n=39,959). The reinterview completion rate was 86.9%, yielding a total of
34,653 adults. Sample weights for Wave 2 respondents were calculated to ensure that the
weighted Wave 2 sample represented the original baseline population of 2001–2002. The
present analysis draws on the total sample of 34,653 respondents. Details about the
NESARC sampling design and methodology are described elsewhere (Grant et al., 2004b,
2009).

2.2. Measures
2.2.1. Personality Disorders—Seven PDs were assessed in the Wave 1 NESARC
(paranoid, schizoid, histrionic, antisocial, avoidant, dependent, and obsessive-compulsive
PDs) (Grant et al., 2004a). Borderline, schizotypal, and narcissistic PDs were assessed in the
Wave 2 NESARC (Grant et al., 2008; Pulay et al., 2009; Stinson et al., 2008). All variables
in the present study, with the exception of 7 PDs from Wave 1, were obtained from the
2004–2005 Wave 2 follow-up survey.

The assessments of PDs were based on the Alcohol Use Disorder and Associated
Disabilities Interview Schedule-DSM-IV (AUDADIS-IV) (Grant et al., 2001a; Ruan et al.,
2008). The diagnosis of each PD, except ASPD, required an evaluation of the individual’s
long-term pattern of functioning (American Psychiatric Association, 1994). Respondents
were asked a series of PD symptom questions about how they felt or acted most of the time
throughout their lives, regardless of the situation or whom they were with. They were
instructed not to include symptoms limited to times when they were depressed, manic,
drinking heavily, using medicines or drugs, or experiencing withdrawal symptoms, or during
times when they were physically ill. To receive a DSM-IV PD diagnosis, respondents
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needed to endorse the requisite number of DSM-IV symptom items for the particular PD,
and at least one positive symptom must have caused social and/or occupational dysfunction.
The DSM-IV distress/impairment criterion does not apply to ASPD. Multiple symptom
items were used to operationalize the more complex criteria associated with certain PDs.
Consistent with DSM-IV, diagnoses of ASPD required the requisite number of criteria, in
addition to the specified number of criteria for conduct disorder before age 15. Reliability
and validity of AUDADIS-IV personality disorders have been reported elsewhere (Grant et
al., 2003; Ruan et al., 2008).

2.2.2. Substance Use Disorders (SUD)—Wave 2 lifetime diagnoses of DSM-IV
alcohol and drug abuse and dependence and nicotine dependence were included in the
analyses. Nicotine dependence was assessed for any tobacco product. DSM-IV drug-specific
abuse and dependence diagnoses are aggregated into any drug abuse and any drug
dependence diagnoses for analysis. Reliability and validity of substance use disorders were
good to excellent as reported elsewhere (Grant et al., 1995; Hasin et al., 1997).

2.2.3. Mood and Anxiety Disorders—Wave 2 DSM-IV lifetime mood disorders
included major depression and dysthymia. Anxiety disorders included panic disorder (with
and without agoraphobia), social and specific phobias, and generalized anxiety disorder
(GAD). AUDADIS-IV methods to diagnose these disorders are described in detail
elsewhere (Hasin et al., 2005; Grant et al., 2005b; Stinson et al., 2007). All AUDADIS-IV
mood and anxiety disorder diagnoses excluded disorders that were substance induced or due
to general medical conditions. Reliability and validity of mood and anxiety diagnoses were
fair to excellent and have been reported elsewhere (Grant et al., 2004a, 2005a, 2005b).

2.2.4. Other Covariates—Demographic variables included male gender, age (in years),
race/ethnicity (non-Hispanic Black, non-Hispanic American Indian/Alaskan Native, non-
Hispanic Asian/Native Hawaiian/Pacific Islander, Hispanic of any races, with non-Hispanic
White as referent), and marital status (never married, previously married, with married as
referent).

2.3. Analytic Plan
The analysis uses a newly developed method for exploratory structural equation modeling
(ESEM), which integrates exploratory factor analysis (EFA) into structural equation
modeling such that factor indicators load on all factors, avoiding the requirement of zero
cross loadings in CFA (Asparouhov and Muthén, 2009; Eaton et al., 2012; Marsh et al.,
2009, 2010). We opted for EFA over CFA because in a strict CFA, the presence of zero
cross-loading does not always yield a well-fitting model, and misspecification of zero
loadings in factor identification may yield distorted factors with overestimated factor
correlations and subsequent distorted structural relations. The ESEM model with covariates
estimates both the measurement and structural parts simultaneously (Asparouhov and
Muthén, 2009). Specifically, the lifetime Axis I mental disorders were included as manifest
variables for the 3 latent factors presumed to represent one externalizing and two
internalizing (i.e., fear and distress) dimensions in the ESEM, and PDs were included as
covariates in the structural model together with gender, age, race/ethnicity, and marital
status. However, to conserve space, specific demographic effects are not shown, as these
associations have been well documented in other NESARC studies (Grant et al., 2004a).

The following ESEM models were conducted: (1) ASPD in the measurement part of the
model, with the remaining 9 PDs and demographic covariates in the structural model; (2) All
PDs including ASPD included in the structural model; (3) ASPD in the measurement part of
the model, with alternative coding proposed by Trull and colleagues (2010); (4) a single
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latent variable for personality dysfunction defined by the 9 PDs in the structural model, with
ASPD in the measurement model. Exploratory and confirmatory factor analyses were
conducted in the preliminary assessment of the general personality dysfunction factor.
Finally, a CFA of both the PDs and the Axis I disorders was conducted to test the robustness
of ESEM results.

The estimator for analysis was a robust, weighted, least-squares estimator with a geomin
rotation. Model fit indices included comparative fit index (CFI), Tucker-Lewis index (TLI),
and root mean square error approximation (RMSEA). The following cutoff values were used
as indicators of good fit: CFI or TLI > 0.95; RMSEA < 0.06 (Bentler, 1990; Hu and Bentler,
1999). The analyses were conducted using the statistical modeling program Mplus (Muthén
and Muthén, 1998-2010), which takes into account sampling stratification, clustering, and
weights in ESEM and CFA models.

3. Results
3.1. Personality Disorder and Externalizing/Internalizing Disorders

The 3-factor ESEM model based on the 10 DSM-IV Axis I disorders and ASPD is shown in
Table 1. The CFI and RMSEA indices indicate a generally good fit for the model (CFI = .97;
TLI = .95, RMSEA = .01). Factor 1 (externalizing disorders) is well defined by ASPD and
the three substance use disorders. Factor 2 (internalizing fear) is defined by panic with
agoraphobia and social and specific phobia; factor 3 (internalizing misery) is defined by
major depression and dysthymia. There are moderate cross-loadings on the two internalizing
factors for panic without agoraphobia and for generalized anxiety. The residual covariation
between the factors is as follows: factor 1 and factor 2 = 0.25 (99% CI = 0.20, 0.30); factor 1
and factor 3 = 0.30 (99% CI = 0.23, 0.37); and factor 2 and factor 3 = 0.32 (99% CI = 0.26,
0.39). The factors correlations are somewhat lower than those reported in other studies due
to the inclusion of cross-loadings in the ESEM model.

Adjusted for all other variables in the model (Table 1), the structural coefficients indicate
that, compared with those without the specific PDs, individuals with paranoid, schizoid,
schizotypal, histrionic, borderline, narcissistic, and obsessive-compulsive PDs have
significantly higher estimates on factor 1 (externalizing disorders). All PDs with the
exception of dependent PD have significantly greater effects on factor 2 (internalizing fear).
Individuals with paranoid, schizoid, borderline, avoidant, and obsessive-compulsive PDs
have significantly higher estimates on factor 3 (internalizing misery), but those with a
histrionic PD have a significantly lower estimate.

Inspecting whether confidence intervals overlap or not shows that the regression coefficients
of schizotypal, avoidant, and obsessive-compulsive PDs are significantly higher for factor 2
compared with factor 1, while the regression coefficients of schizotypal, histrionic, and
borderline PDs are significantly higher for factor 2 compared with factor 3. The three latent
factors are not differentiated by paranoid, schizoid, and dependent PDs, and dependent PD is
not significantly associated with any factor.

In the second 3-factor ESEM model (CFI = .97; TLI = .95, RMSEA = .01), ASPD was not
included as an indicator in the measurement part of the model but included as a covariate
instead. As shown in Table 2, ASPD is significantly associated with the externalizing factor,
and significantly higher than that of all other PDs. The association between schizotypal PD
and the externalizing factor is no longer statistically significant with the inclusion of ASPD
in the structural model, while the remaining PD regression coefficients are largely
unchanged. The PD regression coefficients with respect to both internalizing factors are
essentially unchanged for both models (Tables 1 and 2).
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In the third 3-factor ESEM model (CFI = .97; TLI = .95, RMSEA = .01), ASPD was
included as an indicator in the measurement part of the model, and the remaining PDs were
included based on the alternative coding regarding social and/or occupational dysfunction
proposed by Trull and colleagues (2010). Although these diagnostic rules yield lower
prevalence rates of PDs, there are similarities with the estimates shown in Table 1. As
shown in Table 3, the regression coefficients of avoidant and obsessive-compulsive PDs are
significantly higher for factor 2 compared with factor 1. The regression coefficient of
schizotypal PD is significant for factor 2 but not for factor 3, and the regression coefficient
of borderline PD is significantly higher for factor 2 compared with factor 3. The alternative
coding, however, yields some differences with the ESEM model in Table 1. The regression
coefficients of paranoid and avoidant PDs are significantly related to each factor but no
longer significant for the associations between schizoid PD and factors 1 and 3; schizotypal
PD and factor 1; histrionic PD and factors 2 and 3; and narcissistic PD and factors 1 and 2.

3.2. General Personality Disorder Factor as Indicator for Externalizing Disorders
The EFA of PDs using geomin and oblique rotated loadings indicated a better solution for 2
factors (CFI=0.99; TLI= 0.98; RMSEA=0.015) than for a single factor (CFI=0.92; TLI=
0.90; RMSEA=0.04). The minor second factor included the three PDs from Wave 2, and the
factors were highly correlated (r = 0.63). The CFA with a single factor, adjusting for the
residual correlates for the Wave 2 PDs, yielded a good fit (CFI=0.99; TLI= 0.99;
RMSEA=0.014).

Preliminary analyses included independent, factor-specific CFAs indicated that the
regression coefficient of the general PD factor was highest for internalizing fear (0.83, 99%
CI = 0.67, 0.99); followed by externalizing (0.41, 99% CI = 0.34, 0.49) and lowest for
internalizing distress (0.24, 99% CI = 0.20, 0.29).

As shown in Table 4, the regression coefficient of the general PD factor was highest for
internalizing fear (1.62, 99% CI = 1.40, 1.84), next highest for the externalizing factor (0.68,
99% CI = 0.58, 0.77), and lowest for the misery factor (0.37, 99% CI = 0.29, 0.44). Similar
results (full ESEM model not shown) were found using the alternative coding regarding
dysfunction proposed by Trull and colleagues (2010). The general PD factor was highest for
internalizing fear (0.46, 99% CI = 0.41, 0.50), next highest for the externalizing factor (0.28,
99% CI = 0.25, 0.32), and lowest for the misery factor (0.14, 99% CI = 0.09, 0.19).

3.3. Personality Disorder as Indicators of Externalizing/Internalizing Disorders
Based on the ESEM, all of the PDs and common psychiatric disorders were included in a
CFA. Because the PDs were assessed in different waves, it was necessary to adjust for
correlated errors for PDs assessed at wave 2. We also retained the cross-loading for
generalized anxiety for the two internalizing factors. The CFA modeling for the combined
set of Axis I and Axis II disorders fit the data well (CFI = .97; TLI = .96, RMSEA = .02)
and the standardized estimates are shown in the Figure 1 (unstandardized estimates provided
in supplemental material). Similar to the ESEM model, factor 2 (internalizing fear) is well
defined by the majority of PDs and DSM-IV anxiety disorders, while several PDs have
negative associations with factor 3 (internalizing distress). DSM-IV Cluster B PDs are
significantly related to externalizing disorders (factor 1).

4. Discussion
This study has examined relationships between the full set of DSM-IV PDs and the
externalizing-internalizing structure of common mental disorders. The factor structure for
common mental disorders was comparable to those reported in the literature (Kendler et al.,
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2003; Krueger et al., 1998, 2005). However, the present study supported the externalizing-
internalizing structure as three distinct dimensions, as did Beesdo-Baum and colleagues
(2009).

A number of our findings, notably the strong association between ASPD and other Axis I
externalizing disorders, also are consistent with the literature. As with the study by Jahng
and colleagues (2011), our study further indicates significant associations between the
externalizing factor and other Cluster B PDs (i.e., histrionic, borderline, and narcissistic
PDs), though the association is significantly weaker for narcissistic relative to the other
Cluster B PDs. The associations with the externalizing-internalizing factors among PDs
other than ASPD are similar across models whether or not ASPD is an indicator of the
externalizing factor. While there are significant factor loadings for Cluster B PDs on the
externalizing factor in the CFA (Figure 1) for the combined Axis I disorders and PDs, they
are significantly lower when compared to ASPD. The factor loadings for internalizing fear,
however, are substantially higher for paranoid, schizoid, histrionic, avoidant, and obsessive-
compulsive PDs and moderately high for schizotypal, borderline, and narcissistic PDs.

Overall, there was limited discrimination between specific PDs and the externalizing-
internalizing structure. Schizotypal and avoidant PDs had distinct associations with factor 2
(fear) and, in concert with borderline PD, provided a strong contrast between the two
internalizing factors, while schizotypal, avoidant, and obsessive-compulsive PDs further
defined boundaries between factor 2 (fear) and factor 1 (externalizing disorders). More
typically, the majority of PDs evidenced significant associations with all three factors, a
finding consistent with multiple factor associations reported in other recent studies (Eaton et
al., 2011; Kotov et al., 2011).

The presence of multidimensionality in PDs can pose problems in interpretation. PD
symptom criteria include both externalizing and internalizing features, despite that
individual PDs may have different relationships with these liability dimensions. Within the
externalizing-internalizing framework, PD symptom criteria reflecting impulsivity,
disinhibition, anger, or antagonism may relate to externalizing, while negative emotionality
or affective instability may relate to internalizing. The exact nature of the relationship
between the PDs and fear is not clear. Negative affect and emotional regulation are
important features among PDs, but there may be important distinctions when related to
externalizing and internalizing disorders. It is noteworthy that the two internalizing factors
may be distinguished in terms of avoidance of social situations and/or specific objects
compared with depressed mood or loss of interest or pleasure. PD negative emotions, for
example, may have greater levels of arousal, or may be more readily activated with respect
to perceived environmental threat when compared to more dampening (inhibited) effects
associated with stress. More detailed analyses based on symptom criteria may help explicate
the underlying structure of these disorders. Analysis of PD symptom criteria, however, is
limited because each NESARC PD criterion is measured by a single item (2 or more items
in a few cases), which affects reliability. A more promising approach could analyze
associations between PDs and panic, anxiety, and depressive symptoms of these psychiatric
disorders.

Findings from the present study further indicated that an overarching latent factor
representing general personality dysfunction provided strong discrimination between the
externalizing and internalizing factors, particularly the internalizing fear factor. The
presence of multidimensionality in PDs associations and the need for hierarchical modeling
of PDs (Cox et al., 2012; Jahng et al., 2011) may pose a challenge for proposals to relocate
DSM-IV PDs with Axis I disorders in the forthcoming DSM-5, but the problem might be
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averted with the use of psychiatric symptoms (Markon, 2010) or personality traits (Krueger
and Eaton, 2010).

While findings based on the alternative coding regarding dysfunction proposed by (Trull et
al., 2010) were similar to those based on the NESARC coding, especially pertaining to the
general PD factor, the lower prevalence of schizoid, schizotypal, histrionic, and dependent
PDs (< 0.6%) may have affected estimates for individual PDs. Categorical models of PD
dominate the current DSM-IV diagnostic system, but others have questioned whether PD
symptom criteria provide coherent specific categories or are best viewed as indictors of
more continuous dimensions (Krueger et al., 2005). Future studies based on the number of
specific PD symptom criteria may be more efficient with respect to both reliability and PD
severity.

Comparisons of our CFA with other similar studies of combined Axis I and II disorders
(Kendler et al., 2011; Kotov et al., 2011; Markon, 2010; Roysamb et al., 2011) are
constrained by variations in samples populations, disorder assessment, and the presence of
additional factors other than internalizing/externalizing dimensions that can influence PD
factor loadings (e.g., Thought Disorder). Although internalizing and externalizing factors are
present in each study, these factors are separate for Axis I and II disorders in Kendler et al.
(2011) and Roysamb et al. (2011). In each study ASPD loadings for the externalizing factor
stand apart from other PDs, with lower but significant loadings for borderline and other
Cluster B disorders. Cluster A and C PDs load on the internalizing factor, but schizoid and
schizotypal PDs have higher loadings for a Thought Disorder factor (Kotov et al., 2011). In
Roysamb et al. (2011) both of the PD factors (Cognitive-relational Disturbance and
Anhedonic Introversion) have moderately high correlations with each other and internalizing
Axis I disorders.

Finally, a number of study limitations need to be highlighted. Foremost among these relates
to the exploratory nature of this study. As such, the findings of this study need to be
replicated in other national surveys. Second, diagnoses of disorders were based on structured
interviews by lay interviewers and, while informed by DSM-IV criteria, are not clinical
assessments and are based on retrospective self-reports. Admittedly, the NESARC has
demonstrated fair to good reliability for all 10 DSM-IV PDs in the general population,
provided extensive information including their prevalence, correlates, and comorbidity, and
their important role in the incidence and persistence of other disorders (Eaton et al., 2012;
Hasin et al., 2011; Skodol et al., 2011). Third, the one-time assessment of PD limits this
study to cross-sectional analysis and does not allow assessment of directionality between PD
and other lifetime Axis I disorders. Fourth, the PDs were assessed at different time periods
and may have introduced some bias in the associations with Axis I disorders at Wave 2,
although Eaton and colleagues (2011) compared Wave 2 borderline PD with Wave 1
borderline-related constructs found no evidence for bias related to differential follow-up. As
a sensitivity analysis, we conducted hierarchical ESEM models separately for Wave 1 and 2
PD assessments and the regression coefficients were similar to those in the full model.
Therefore, our findings are robust despite this limitation.

In conclusion, findings from this national study provide strong support for associations
between PDs and the externalizing/internalizing latent structure underlying common
psychiatric disorders, but a number of issues beyond the scope of this study need to be
addressed in subsequent analyses. The presence of a general PD factor, for example, would
suggest the use of hierarchical modeling, the absence of which may confound specific PD
associations with other Axis I disorders (Jahng et al., 2011). In addition to the need for
replication of the present findings in other general population studies, more conceptually
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focused studies are required for understanding the role of PDs and internalizing factors for
fear and distress.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Confirmatory Factor Analysis Using Personality Disorders and Substance Use and Mood
and Anxiety Disorders as Indicators of Latent Dimensions of Externalizing and Internalizing
Disorders, Wave 2 NESARC (n=34,653).
CFI = .97; TLI = .96; RMSEA = .02.
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Table 1

Exploratory Structural Equation Model between Personality Disorders and Latent Dimensions of

Externalizing and Internalizing Mental Disorders, Wave 2 NESARC
a
 (n=34,653).

Variables
Factor 1

(externalizing)
Factor 2

(internalizing fear)
Factor 3

(internalizing misery)

DSM-IV Disorders Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

Measurement Model

 Antisocial PD 0.58* (0.53, 0.63) 0.03 (−0.04, 0.10) 0.01 (−0.05, 0.08)

 Alcohol use disorders 0.75* (0.72, 0.79) −0.01 (−0.04, 0.01) −0.03 (−0.07, 0.01)

 Drug use disorders 0.77* (0.73, 0.80) −0.01 (−0.04, 0.02) −0.01 (−0.04, 0.02)

 Nicotine dependence 0.55* (0.52, 0.58) 0.08* (0.03, 0.12) 0.02 (−0.02, 0.06)

 Panic without agoraphobia 0.12* (0.07, 0.16) 0.24* (0.17, 0.30) 0.23* (0.17, 0.30)

 Panic with agoraphobia 0.01 (−0.02, 0.03) 0.83* (0.77, 0.90) −0.11 (−0.21, −0.02)

 Social phobia −0.03 (−0.09, 0.03) 0.68* (0.61, 0.74) 0.04 (−0.03, 0.11)

 Specific phobia 0.02 (−0.03, 0.06) 0.63* (0.58, 0.67) −0.01 (−0.03, 0.02)

 Generalized anxiety −0.01 (−0.03, 0.03) 0.40* (0.34, 0.46) 0.37* (0.31, 0.43)

 Major depression 0.01 (−0.03, 0.04) 0.03* (0.01, 0.05) 0.82* (0.75, 0.89)

 Dysthymia 0.01 (−0.04, 0.03) −0.05 (−0.13, 0.02) 0.84* (0.76, 0.92)

Covariates

 Lifetime Personality Disorder Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

  Paranoid
b 0.38* (0.25, 0.51) 0.46* (0.32, 0.60) 0.21* (0.07, 0.35)

  Schizoid
b 0.31* (0.18, 0.45) 0.53* (0.38, 0.68) 0.37* (0.22, 0.51)

  Schizotypal
c 0.15* (0.03, 0.27) 0.64* (0.50, 0.77) 0.13 (−0.20, 0.28)

  Histrionic
b 0.48* (0.30, 0.65) 0.23* (0.06, 0.40) −0.21* (−0.42, −0.01)

  Borderline
c 0.66* (0.55, 0.76) 0.73* (0.60, 0.85) 0.48* (0.38, 0.59)

  Narcissistic
c 0.19* (0.09, 0.29) 0.15* (0.02, 0.27) −0.02 (−0.13, 0.08)

  Avoidant
b 0.04 (−0.10, 0.29) 0.71* (0.53, 0.89) 0.41* (0.24, 0.58)

  Dependent
b 0.06 (−0.27, 0.40) 0.33 (−0.04, 0.71) −0.20 (−0.54, 0.15)

  Obsessive-compulsive
b 0.33* (0.23, 0.43) 0.53* (0.43, 0.63) 0.36* (0.25, 0.47)

a
Adjusted for gender, age, race/ethnicity, and marital status.

b
Wave 1 assessment.

c
Wave 2 assessment.

*
p < .01; CFI = .97; TLI = .95; RMSEA = .01.
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Table 2

Exploratory Structural Equation Model between Personality Disorders and Latent Dimensions of

Externalizing and Internalizing Mental Disorders (Antisocial PD in the Structural Model), Wave 2 NESARC
a

(n=34,653).

Variables
Factor 1

(externalizing)
Factor 2

(internalizing fear)
Factor 3

(internalizing misery)

DSM-IV Axis I Disorders Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

Measurement Model

 Alcohol use disorders 0.72* (0.68, 0.76) −0.01 (−0.03, 0.02) −0.01 (−0.04, 0.02)

 Drug use disorders 0.77* (0.73, 0.80) −0.01 (−0.04, 0.02) −0.01 (−0.04, 0.02)

 Nicotine dependence 0.53* (0.50, 0.56) 0.08* (0.03, 0.13) 0.03 (−0.01, 0.07)

 Panic without agoraphobia 0.11* (0.07, 0.15) 0.24* (0.17, 0.30) 0.24* (0.17, 0.30)

 Panic with agoraphobia 0.01 (−0.02, 0.03) 0.83* (0.76, 0.90) −0.11* (−0.21, −0.02)

 Social phobia −0.03 (−0.09, 0.02) 0.68* (0.62, 0.74) 0.04 (−0.03, 0.11)

 Specific phobia 0.01 (−0.03, 0.06) 0.63* (0.58, 0.67) −0.01 (−0.03, 0.02)

 Generalized anxiety −0.01 (−0.03, 0.02) 0.40* (0.34, 0.46) 0.37* (0.31, 0.43)

 Major depression 0.01 (−0.02, 0.05) 0.03* (0.01, 0.05) 0.82* (0.75, 0.88)

 Dysthymia −0.01 (−0.04, 0.03) −0.05 (−0.12, 0.02) 0.84* (0.76, 0.92)

Covariates

 Lifetime Personality Disorder Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

  Paranoid
b 0.21* (0.06, 0.35) 0.44* (0.30, 0.58) 0.19* (0.05, 0.33)

  Schizoid
b 0.22* (0.08, 0.36) 0.51* (0.36, 0.66) 0.36* (0.21, 0.50)

  Schizotypal
c 0.06 (−0.07, 0.19) 0.63* (0.49, 0.76) 0.12 (−0.03, 0.27)

  Histrionic
b 0.30* (0.12, 0.48) 0.20* (0.03, 0.37) −0.24* (−0.45, −0.04)

  Antisocial
b 1.32* (1.18, 1.45) 0.32* (0.16, 0.48) 0.23* (0.09, 0.36)

  Borderline
c 0.67* (0.57, 0.78) 0.72* (0.59, 0.85) 0.48* (0.37, 0.58)

  Narcissistic
c 0.17* (0.07, 0.27) 0.14* (0.02, 0.26) −0.03 (−0.13, 0.08)

  Avoidant
b 0.04 (−0.14, 0.23) 0.70* (0.52, 0.88) 0.41* (0.23, 0.58)

  Dependent
b −0.17 (−0.51, 0.17) 0.30 (−0.08, 0.68) −0.22 (−0.57, 0.13)

  Obsessive-compulsive
b 0.24* (0.14, 0.34) 0.52* (0.42, 0.62) 0.35* (0.24, 0.46)

a
Adjusted for gender, age, race/ethnicity, and marital status.

b
Wave 1 assessment.

c
Wave 2 assessment.

*
p < .01; CFI = .97; TLI = .95; RMSEA = .01.
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Table 3

Exploratory Structural Equation Model between Personality Disorders (Based on Alternative Coding Proposed

by Trull et al., 2010),
a
 and Latent Dimensions of Externalizing and Internalizing Mental Disorders, Wave 2

NESARC
b
 (n=34,653).

Variables
Factor 1

(externalizing)
Factor 2

(internalizing fear)
Factor 3

(internalizing misery)

DSM-IV Disorders Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

Measurement Model

 Antisocial PD 0.64* (0.60, 0.69) 0.01 (−0.05, 0.06) −0.01 (−0.06, 0.06)

 Alcohol use disorders 0.74* (0.71, 0.78) −0.02 (−0.07, 0.02) −0.01 (−0.05, 0.02)

 Drug use disorders 0.79* (0.76, 0.82) 0.01 (−0.03, 0.03) −0.01 (−0.05, 0.03)

 Nicotine dependence 0.54* (0.51, 0.59) 0.09* (0.03, 0.13) 0.03 (−0.01, 0.08)

 Panic without agoraphobia 0.12* (0.07, 0.16) 0.26* (0.19, 0.32) 0.23* (0.17, 0.29)

 Panic with agoraphobia 0.01 (−0.02, 0.03) 0.83* (0.77, 0.90) −0.12 (−0.21, −0.02)

 Social phobia 0.03 (−0.08, 0.03) 0.69* (0.63, 0.75) 0.04 (−0.03, 0.11)

 Specific phobia 0.01 (−0.04, 0.05) 0.61* (0.58, 0.70) −0.01 (−0.03, 0.01)

 Generalized anxiety 0.01 (−0.02, 0.03) 0.43* (0.38, 0.49) 0.35* (0.29, 0.41)

 Major depression −0.01 (−0.04, 0.02) 0.01 (−0.02, 0.05) 0.86* (0.78, 0.94)

 Dysthymia −0.01 (−0.04, 0.04) −0.02 (−0.07, 0.03) 0.80* (0.73, 0.88)

Covariates

 Lifetime Personality Disorder Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

  Paranoid
c 0.61* (0.43, 0.79) 0.99* (0.82, 1.16) 0.31* (0.11, 0.51)

  Schizoid
c 0.26 (−0.02, 0.55) 0.30* (0.03, 0.57) 0.10 (−0.22, 0.42)

  Schizotypal
d −0.01 (−0.03, 0.28) 0.43* (0.15, 0.70) 0.07 (−0.23, 0.36)

  Histrionic
c 0.54* (0.15, 0.93) −0.13 (−0.61, 0.34) 0.10 (−0.37, 0.57)

  Borderline
d 0.96* (0.81, 1.11) 1.19* (1.02, 1.36) 0.52* (0.36, 0.67)

  Narcissistic
d 0.13 (−0.08, 0.33) 0.20 (−0.07, 0.47) 0.02 (0.24, 0.27)

  Avoidant
c 0.31* (0.07, 0.56) 1.10* (0.85, 1.34) 0.46* (0.21, 0.71)

  Dependent
c −0.17 (−0.61, 0.27) −0.04 (−0.51, 0.42) −0.29 (−0.74, 0.17)

  Obsessive-compulsive
c 0.26* (0.07, 0.44) 0.64* (0.48, 0.80) 0.38* (0.19, 0.57)

a
Each PD symptom criterion is qualified by the presence of associated social and/or occupational dysfunction.

b
Adjusted for gender, age, race/ethnicity, and marital status.

c
Wave 1 assessment.

d
Wave 2 assessment.

*
p < .01; CFI = .97; TLI = .95; RMSEA = .01.
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Table 4

Exploratory Structural Equation Model between Latent Personality Disorders Factor and Latent Dimensions of

Externalizing and Internalizing Mental Disorders. Wave 2 NESARC
a
 (n=34,653).

Variables
Factor 1

(externalizing)
Factor 2

(internalizing fear)
Factor 3

(internalizing misery)

DSM-IV Disorders Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

Measurement Model

 Antisocial PD 0.73* (0.64, 0.82) 0.16* (0.10, 0.22) −0.12* (−0.22, −0.01)

 Alcohol use disorders 1.23* (1.09, 1.36) −0.18* (−0.25, −0.11) −0.001 (−0.002, −0.003)

 Drug use disorders 0.98* (0.90, 1.06) −0.01 (−0.03, 0.01) 0.04 (−0.03, 0.12)

 Nicotine dependence 0.54* (0.50, 0.58) 0.03 (−0.01, 0.06) 0.08* (0.03, 0.13)

 Panic without
agoraphobia 0.10* (0.05, 0.14) 0.20* (0.16, 0.25) 0.26* (0.20, 0.33)

 Panic with agoraphobia −0.01 (−0.06, 0.04) 0.79* (0.63, 0.96) −0.08 (−0.24, 0.08)

 Social phobia 0.04 (−0.02, 0.11) 0.66* (0.55, 0.76) 0.02 (−0.02, 0.05)

 Specific phobia 0.04 (−0.01, 0.09) 0.38* (0.32, 0.44) 0.06 (−0.01, 0.12)

 Generalized anxiety −0.01 (−0.05, 0.03) 0.49* (0.41, 0.57) 0.46* (0.37, 0.55)

 Major depression 0.01 (−0.04, 0.04) −0.01 (−0.03, 0.01) 1.75* (1.13, 2.37)

 Dysthymia −0.01 (−0.05, 0.05) 0.08 (−0.01, 0.16) 1.14* (0.90, 1.38)

Covariates

 Lifetime Personality
 Disorder Factor Estimate (99% C.I.) Estimate (99% C.I.) Estimate (99% C.I.)

  Latent PD Factor 0.68* (0.58, 0.77) 1.62* (1.40, 1.84) 0.37* (0.29, 0.44)

a
Adjusted for gender, age, race/ethnicity, and marital status.

*
p < .01; CFI = .96; TLI = .95; RMSEA = .01.
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