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Background. Co-morbidity patterns in epidemiological studies of mental illness consistently demonstrate that a
latent internalizing factor accounts for co-morbidity patterns among unipolar mood and anxiety disorders, whereas a
latent externalizing factor underlies the covariation of substance-use disorders and antisocial behaviors. However,
this structure needs to be extended to include a broader range of disorders.

Method. Exploratory and confirmatory factor analyses were used to examine the structure of co-morbidity using
data from the Collaborative Psychiatric Epidemiological Surveys (=16 233).

Results. In the best-fitting model, eating and bipolar disorders formed subfactors within internalizing, impulse
control disorders were indicators of externalizing, and factor-analytically derived personality disorder scales split
between internalizing and externalizing.

Conclusions. This was the first large-scale nationally representative study that has included uncommon mental
disorders with sufficient power to examine their fit within a structural model of psychopathology. The results of this

study have important implications for conceptualizing myriad mental disorders.
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Introduction

Mental illness is a serious public health concern af-
fecting nearly 140 million individuals in the USA
during their lifetimes (Regier et al. 1998). Mental dis-
orders are associated with divorce, lost work time/
productivity, social stigma, caregiver burden and sui-
cide (Broadhead et al. 1990; Henriksson et al. 1993;
Lesage et al. 1994 ; Kessler & Frank, 1997; Kessler et al.
1998; Crisp et al. 2000; Ohaeri, 2003; Corrigan, 2004).
The negative effects of mental illness are even greater
for individuals who suffer from more than one psy-
chiatric disorder, such that as the number of mental
health diagnoses increases, educational attainment
declines and teenage pregnancy, divorce rates and
functional impairment increase (Kessler et al. 1995,
1998; Skodol et al. 1995). Moreover, it appears that
suffering from more than one mental illness is the
norm rather than the exception (Kessler et al. 2005).
Understanding the nature and structure of these
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co-occurrences is, therefore, a major public health
priority.

To address problems associated with diagnostic
co-morbidity, researchers have modeled the underly-
ing dimensions of psychopathology statistically. The
results of these studies have consistently demon-
strated that, at the higher-order level, a latent inter-
nalizing factor accounts for co-morbidity patterns
among unipolar mood and anxiety disorders, whereas
a latent externalizing factor underlies the covariation
of substance-use disorders and adult antisocial behav-
iors. At the second-order level, internalizing disorders
split into distress disorders (which include major de-
pression, dysthymia, generalized anxiety disorder and
post-traumatic stress disorder), fear disorders (which
include panic disorder, the phobias and obsessive-
compulsive disorder) and eating disorders (Forbush
et al. 2010) (for a review, see Eaton et al. 2010).

This quantitative phenotypic structure is robust, as
indicated by its invariance across cultures (Krueger
et al. 1998; Vollebergh et al. 2001; Kessler & Ustiin,
2004 ; Slade & Watson, 2006), sex (Eaton et al. 2012) and
time (Krueger et al. 1998; Vollebergh et al. 2001;
Measelle et al. 2006; Eaton et al. 2011). Genetic covari-
ance structure modeling of twin data has shown that
the phenotypic structure of mental disorders is largely
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due to additive genetic factors (Kendler et al. 2003;
Hettema et al. 2006). However, uncommon mental
disorders typically have been excluded from these
structural analyses (for exceptions, see Slade &
Watson, 2006; Forbush et al. 2010; Markon, 2010). This
reflects the fact that disorders with low base rates are
difficult to incorporate within structural analyses with
sufficient statistical precision. However, recent large-
scale epidemiological data provide an opportunity to
model the covariance among common and uncommon
mental disorders, as well as to extend this structure to
a broader range of Axis II psychopathology. Here
we present a revised structural model of mental dis-
orders using data from the Collaborative Psychiatric
Epidemiology Surveys, an integration of three
nationally representative surveys. The purpose of the
study was to replicate the placement of eating dis-
orders within the structure and to extend previous
structural analyses of psychopathology by examining
the location of impulse control disorders, bipolar
disorders, and dimensionally based personality dis-
orders within the internalizing-externalizing frame-
work.

Impulse control disorders

A large body of research supports the inclusion of
certain impulse control disorders within the exter-
nalizing spectrum. Substance-use disorders co-occur
with pathological gambling and pyromania at a high
rate, with lifetime co-morbidity estimates ranging
from 76.3% to 80.4% in nationally representative
samples (Kessler et al. 2008; Blanco et al. 2010).
Externalizing and impulse control disorders also share
similar neuropsychological dysfunction, gender ratios,
treatment response and etiologic influences (Slutske
et al. 2000, 2001; Blanco et al. 2012). These similarities
have led to suggestions to reclassify pathological
gambling, intermittent explosive and compulsive
shopping disorders as behavioral addictions (Black
et al. 2010; Grant et al. 2010) and have led the
Diagnostic and Statistical Manual of Mental Disorders,
version 5 (DSM-5) Work Group to propose moving
pathological gambling disorder to the ‘Substance use
and addictive disorders’ section (APA, 2011).

Nevertheless, compulsive shopping disorder dem-
onstrates substantially higher co-morbidity with major
depression than externalizing disorders (Black et al.
1998) and intermittent explosive disorder demon-
strates consistent, moderate correlations with both in-
ternalizing and externalizing disorders (Fincham et al.
2009; Kessler et al. 2011; Yoshimasu & Kawakami,
2011), suggesting potentially complex associations
between impulse control disorders and other forms of
psychopathology.
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Bipolar disorders

Wolfe et al. (1988) conducted an exploratory factor
analysis of several mental disorders and found that
mania and depression formed an affective disorders
factor that was independent from externalizing and
schizophrenia factors. More recent studies found
high correlations between bipolar disorder, attention-
deficit hyperactivity disorder and oppositional
defiant disorder, in addition to strong, positive corre-
lations between bipolar disorder, depression and
dysthymia (Krishnan, 2005; Merikangas et al. 2007,
2011). Consistent with recent bivariate analyses
of co-morbidity, Kessler et al. (2011) found that
bipolar I and II disorders loaded most strongly on
an internalizing factor, yet had cross-loadings on ex-
ternalizing.

Markon (2010) found that mania did not load sub-
stantially on any factor, nor did it form an indepen-
dent factor. These divergent findings may be
explained by between-study differences in the dis-
orders included in (or omitted from) analyses or, as
suggested by Markon (2010), could be due to an un-
der-representation of mania symptoms in his analyses.
The present study will contribute to a better under-
standing of where bipolar disorders fit within struc-
tural models of mental disorder by examining an
expanded set of mental disorders and multiple mar-
kers of bipolar disorders.

Personality disorders

The internal structure of personality disorders is a to-
pic that has received considerable attention, particu-
larly because the DSM-5 Workgroup has proposed
significant changes in the way these disorders are
diagnosed. Currently the personality disorders are
divided into three subgroups, labeled cluster A
(paranoid, schizoid, and schizotypal personality dis-
orders), cluster B (antisocial, borderline, histrionic,
and narcissistic personality disorders) and cluster C
(avoidant, dependent, and obsessive—compulsive per-
sonality disorders). However, statistical analyses of
the 10 DSM-defined personality disorders do not
support a three-factor model. Krueger et al. (2011)
reviewed the literature on the empirical structure
of personality pathology and found evidence for six
dimensions that have replicated across several sam-
ples and self-report instruments. These dimensions
were characterized by propensities toward nega-
tive emotionality /emotional instability, introversion,
antagonism, disinhibition, schizotypy/psychoticism,
and compulsivity.

Studies suggest that two broad classes or super-
ordinate ‘meta-traits’,

representing internalizing

and externalizing, have emerged from analyses of
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self-report measures of pathological personality traits
or the DSM-IV personality disorder symptoms (De
Clercq et al. 2006; Kushner ef al. 2011). De Clercq et al.
(2006) found that internalizing was comprised of
neuroticism (which included dependent and sub-
missive traits), affective instability, introversion, and
compulsivity, whereas the externalizing factor sub-
sumed disagreeableness. Kushner et al. (2011) found
similar results, with the exception that compulsivity
loaded on externalizing.

Present study

Based on our review of co-morbidity patterns, we
hypothesize that personality disorder dimensions
(except antagonism/disinhibition) and bipolar dis-
orders will load most strongly with internalizing,
whereas pathological gambling disorder, intermittent
explosive disorder and personality disorder dimen-
sions characterized by antagonism/disinhibition will
be indicators of externalizing.

Method
Participants

Participants were individuals from the Collaborative
Psychiatric Epidemiological Surveys (CPES), an inte-
gration of three nationally representative multi-stage
area probability samples: the National Comorbidity
Survey — Replication (1 =5692), the National Survey of
American Life (n=6082) and the National Latino and
Asian American Study (1 =4649). The CPES-weighted
sample is similar to the 2000 United States Census in
terms of education, marital status and geographic
distribution. The sample consisted of male (41.36%)
and female (58.64%) adults who were a mean age of
42.61 (s.0.=16.16) years. Participants reported the fol-
lowing ethnic/racial backgrounds: Vietnamese (3.17 %),
Filipino (3.09%), Chinese (3.65%), ‘other’ Asian
(3.35%), Cuban (3.51 %), Puerto Rican (3.01 %), Mexican
(7.39%), ‘other’ Hispanic (5.96%), Afro-Caribbean
(8.99%), African American (25.87 %), non-Latino white
(30.88 %) and “other” (1.13%). Due to missing data, the
final sample included 16233 participants. Further de-
tails about the study sample and recruitment strategies
can be found in Heeringa et al. (2004).

Measures

The World Health Organization 2004 version of the
Composite International Diagnostic Interview (Kessler
& Ustiin, 2004) assessed the lifetime presence of DSM-
IV diagnoses. Although a diagnosis of bipolar II dis-
order requires that an individual has never had a
manic episode, we did not apply this hierarchical
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exclusion rule to allow for the possibility that bipolar
disorders might form their own latent class of dis-
order. Obsessive-compulsive disorder was not in-
cluded because it was not assessed in the National
Latino and Asian American Study, was assessed using
the DSM-IV Short Form Module in The National
Survey of American Life, and was underestimated in
the National Comorbidity Survey — Replication due to
issues with skip logic. Non-affective psychosis was
‘not sufficiently robust to be included in the pub-
lically-released dataset” (Collaborative Psychiatric
Epidemiology Surveys, 2011).

Due to low base rates of anorexia nervosa (n=231)
and pathological gambling disorder (n=34), we
examined subthreshold forms of these disorders.
Subthreshold anorexia nervosa (n=177) was diag-
nosed if an individual met all criteria for anorexia
nervosa with the exception of criterion D
(amenorrhea). Studies suggest that the amenorrhea
criterion does not add diagnostic specificity to the
identification of anorexia nervosa nor is it associated
with differences in personality traits, patterns of
co-morbidity, or demographics (Garfinkel et al. 1996;
Cachelin & Maher, 1998; Watson & Andersen, 2003;
Mitchell et al. 2005; Thomas et al. 2009). Full-threshold
pathological gambling disorder requires the presence
of five out of ten symptoms that reflect “persistent
and maladaptive gambling behavior’. Subthreshold
pathological gambling disorder (n=125) was diag-
nosed if individuals met any one of these symptoms.
Studies examining differences between full- and sub-
threshold pathological gamblers have found compar-
able patterns of co-morbidity (Kessler et al. 2008),
but lower levels of novelty seeking in subthreshold
gamblers (Cunningham-Williams et al. 1998).

The CPES dataset included 34 screening questions
from the International Personality Disorder Examin-
ation (IPDE) (Loranger, 1999). These items were
selected by the CPES investigators in order to carry out
a small clinical reappraisal study of personality dis-
orders (see Collaborative Psychiatric Epidemiology
Surveys, 2011). These items were used to examine
symptoms of cluster A, B and C personality disorders.
Cluster A traits were poorly represented in the CPES
dataset; thus we were unable to model a factor corre-
sponding to the schizotypy domain. Participant
responses were coded as true or false. Two items were
recoded due to skip logic in which individuals who
responded false to ‘I have never been arrested” were
coded as missing to ‘I have done things that could get
a person arrested’. These variables were merged so
that participants met this symptom if they had ever
been arrested or engaged in activities for which they
could have been arrested. This resulted in a revised
total of 33 items.
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Statistical analyses

We began by deriving a baseline model using more
established variables, which was then used to test how
less established variables fit into the internalizing—
externalizing scheme. To accomplish this, data analy-
sis proceeded in three steps. In the first step, an
exploratory principal factor analysis (EFA) of the per-
sonality disorder screening items was carried out to
form scales that were entered into subsequent struc-
tural analyses. In step two, a joint EFA was carried out
for personality disorder scales and Axis I psychiatric
diagnoses. The results from EFAs were used to de-
velop a baseline confirmatory factor analysis (CFA)
model.

EFAs and CFAs were estimated using Mplus ver-
sion 6 (Muthén & Muthén, 2007), whereas Stata/SE
12.0 (StataCorp LP, USA) and SPSS 19 (IBM, USA)
were used for other analyses. EFAs and CFAs were
estimated using robust weighted least squares, which
is appropriate for analysing categorical or ordinal
variables (Brown, 2006b). EFAs used oblique rotation,
given that factors typically have correlated signifi-
cantly with one another in previous structural analy-
ses of psychopathology (e.g. Slade & Watson, 2006;
Forbush ef al. 2010). CFA models were scaled by fixing
the variance of each latent factor to 1.0. To account for
the study’s complex design, standard errors and y?
tests of model fit were computed by taking into ac-
count the stratification and non-independence due to
cluster sampling and the unequal probabilities of
selection.

To determine the optimal number of factors to ex-
tract in EFAs, we carried out parallel analysis (Hayton
et al. 2004), which is a Monte Carlo-based simulation
that generated 100 random datasets with the same
number of participants and variables as the actual
dataset. This analysis allowed for a determination
of when factors could be considered trivial and when
the extraction of additional factors was no longer
warranted.

CFA model fit was evaluated using criteria outlined
by Hu & Bentler (1999). The Bayesian Information
Criterion (BIC) (Raftery, 1995) was used to compare
nested and non-nested CFA models. Due to the num-
ber of CFA models examined, factor loadings for
observed indicators were considered significant at
p<0.001 or less.

Results
Creation of personality disorder scales

We carried out an initial EFA on all 33 personality
disorder screening items. Results of parallel analysis
indicated that no more than four meaningful factors
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could be extracted from the data. Nine items with low
primary loadings (<|0.40]) and two items with high
cross-loadings (> ]0.30]) were dropped from the model
and the EFA was re-run (see Table 1 footnote for a list
of omitted items). The resulting one- through four-
factor solutions were interpretable, meaning that each
solution had a clear, meaningful factor structure, with
at least two marker items per factor. Table 2 shows
model selection statistics, including x? root mean
square error of approximation (RMSEA) and root
mean square residual (RMSR) values. Overall, the
three- and four-factor solutions demonstrated a better
fit to the data than the one- and two-factor solutions.
However, RMSEA and RMSR values favored a four-
factor model. Although the third factor was defined by
only two markers, this solution appeared meaningful
and its inclusion will allow for an examination of
where obsessive-compulsive personality traits fit
within the full psychopathology structure. Promax-
rotated factor correlations ranged from 0.14 for anti-
social behaviors and rigidity to 0.58 for borderline and
pathological introversion.

Items that loaded above |0.40| on a given factor from
the four-factor solution were summed to create a per-
sonality disorder scale for that factor (see Table 1). We
labeled these scales borderline, antisocial behaviors,
rigidity, and pathological introversion. Polychoric
correlations for the personality scales ranged from 0.12
for antisocial behaviors and rigidity to 0.45 for bor-
derline and introversion. Coefficient a’s for scales
were 0.59 (rigidity), 0.62 (pathological introversion),
0.70 (antisocial behaviors) and 0.73 (borderline). Given
that coefficient o is both a function of the inter-item
correlation and the number of variables, the lower
than recommended coefficient a’s for rigidity and
pathological introversion largely reflect the low num-
ber of items for these scales.

EFA of Axis I and II indicators

Eigenvalues generated by parallel analysis were
only slightly greater than eigenvalues from the actual
data in the seven-factor solution (difference in
eigenvalues =0.086). Thus, we examined the one-
through seven-factor solutions for all Axis I and II
indicators. Fit indices (i.e. RMSEA, RMSR, the overall
model y*) favored a seven-factor model, compared
with the one- through six-factor models (see Table 2).
This solution had clear externalizing, fear, substance
use, bipolar, distress, eating disorders, and dysphoria
factors (see Table 3). Although dysphoria had only
one strong marker item and two lower loading items,
we favored a rich factor model (with more factors),
when interpretable. The dysphoria factor included
personality scales characterized by high negative
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Factor ... 1 2 3 4
Get in intense relationships that don’t last 0.48° 0.18 0.07 —0.04
Often feel empty inside 0.68° 0.04 —0.01 0.15
When under stress, things around don’t seem real 0.58° 0.05 0.10 0.09
Go to extremes to keep people from leaving me 0.80° 0.07 0.16 —0.22
Can’t decide what kind of person I want to be 0.60° 0.11 —0.07 0.10
Let others make my big decisions 0.68° —0.11 —0.20 0.11
Feel uncomfortable/helpless when alone 0.80° —0.01 —0.02 0.02
Ask advice/reassurance about everyday decisions 0.67° —0.02 —0.06 —0.03
Have tantrums/angry outbursts 0.25 0.47° 0.11 —0.03
Have been arrested or done things that could get a person arrested —0.19 0.71° 0.02 —0.02
Refused to hold job, even when expected 0.19 0.50° —0.12 0.06
Will lie/con to serve my purpose —0.04 0.68° —0.08 0.11
Take chances/do reckless things 0.02 0.78P —0.03 —0.08
Intentionally damaged others’ things 0.01 0.77° —0.03 0.03
Will give false info about self to keep job/impress 0.00 0.66° —0.07 0.11
Argue/fight when people try to stop me from actions 0.15 0.58° 0.09 —0.07
Get so angry, I sometimes break/smash things 0.06 0.70° 0.02 0.02
People think I am too strict about rules/regulations —0.03 —0.00 0.92° —0.02
People think I am too stiff /formal 0.07 —0.07 0.65° 0.22
Keep to myself even when others around 0.01 0.09 0.02 0.81°
Feel awkward in social situations 0.34 —0.03 0.03 0.50°
Prefer activities I can do by myself 0.06 —0.02 0.04 0.63°

EFA, Exploratory factor analysis; IPDE, International Personality Disorder Examination.

1 =10695. Unstandardized oblique factor loadings are reported because Mplus does not provide standardized factor

loadings for exploratory factor analyses. Scales were computed by summing the responses to the markers of each factor. Factor 1
was labeled “borderline’, factor 2 was labeled “ antisocial behaviors’, factor 3 was labeled rigidity " and factor 4 was labeled
‘pathological introversion’. The following IPDE items were omitted due to primary loadings <|0.40|: ‘Show my feelings for

everyone to see’, “Giving into urges gets me in trouble’, ' Feel bad when hurt or upset someone’, ‘Lose temper and get in
physical fights’, ‘Hard to stay out of trouble’, * At times, fail to meet financial obligations’, * Others make fun behind my back’,
“Held grudges for years’, and ‘Convinced conspiracy behind many things in world’. ‘I'm very moody’ and ‘Feelings always

changing’ were omitted due to cross-loadings >{0.30].
b Factor loadings >0.35|.

affect and low positive affect, which is relevant to the
detachment, negative affectivity, and compulsivity
trait domains currently under consideration by the
DSM-5 Task Force. The inclusion of this factor will,
therefore, provide information about the location
of several proposed trait domains within the
internalizing—externalizing framework.

CFA

We examined the fit of various CFA models, using the
results of the seven-factor EFA and theory to guide
model development. The initial CFA model included
two latent factors: internalizing and externalizing
(model 1). Externalizing variables included antisocial
behaviors and alcohol use, attention-deficit hyper-
activity, conduct, intermittent explosive, pathological
gambling and substance-use disorders. Next, we exam-
ined the superordinate structure of internalizing by
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modeling endogenous latent factors, including dis-
tress (major depression, generalized anxiety disorder,
dysthymia and post-traumatic stress disorder), fear
(social phobia, specific phobia, agoraphobia and panic
disorder), eating disorders (anorexia nervosa, bulimia
nervosa and binge eating disorder), bipolar disorders
(bipolar I and bipolar II disorder) and dysphoria
(pathological introversion, borderline and rigidity)
(model 2, baseline model). Finally, we collapsed the
distress and fear factors into a single factor, given that
some previous research suggests that the distinction
between distress and fear does not always result in
improved model fit (model 3) (Kessler et al. 2011;
Kotov et al. 2011). For each of the above-mentioned
models, intermittent explosive and pathological gam-
bling disorders were regressed on externalizing, due
to their affinity towards externalizing in EFA analyses.
Model 2 was the best fitting, based on a comparison of
fit indices and BIC values (see Table 4). Model 2 was
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Table 2. EFA model selection statistics®

Factor Va df RMSEA RMSR

IPDE
1 1597.61 209 0.025 0.107
2 785.66 188 0.017 0.065
3 481.36 168 0.013 0.048
4 363.61 149 0.012 0.038

Axis I and II indicators
1 1944.03 230 0.021 0.134
2 886.31 208 0.014 0.089
3 52591 187 0.011 0.077
4 41459 167 0.010 0.075
5 293.82 148 0.008 0.067
6 214.57 130 0.006 0.064
7 163.54 113 0.005 0.049

EFA, Exploratory factor analysis; df, degrees of freedom;
RMSEA, root mean square error of approximation; RMSR,
root mean square residual; IPDE, International Personality
Disorder Examination.

2Models 14, for the IPDE, were significant at p <0.001.
Models 1-6, for Axis I and II indicators, were significant at
p<0.001, whereas model 7 was significant at p <0.01. For
EFA models, Mplus provides only the RMSEA and RMSR.
Acceptable values of RMSEA are indicated by 0.06 or less,
whereas RMSR values of 0.08 or less are suggestive of
good fit.

selected as the “baseline’ model with which to com-
pare subsequent CFA models.

Personality disorder scales

We compared four models with the baseline model:
(1) borderline was regressed on distress, pathological
introversion and rigidity were regressed on fear, and
antisocial behaviors was an indicator of externalizing
(model 4); (2) model 5 was identical to the baseline
model, except that borderline was regressed on ex-
ternalizing; (3) personality scales represented their
own latent factor (model 6); and (4) personality scales
were regressed on externalizing (model 7). Based on a
comparison of BIC values, the baseline model was the
best fitting (see Table 4).

Bipolar disorders

Three models were compared with the baseline mod-
el, in which bipolar disorders: (1) were indicators of
distress within internalizing (model 8), (2) were in-
dicators of externalizing (model 9), and (3) rep-
resented their own latent factor (model 10). The
baseline model and model 10 fit better than models 8
and 9. However, the difference in BIC values for the
baseline model and model 10 were small (see Table 4).
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Due to the high correlation between the latent inter-
nalizing and bipolar factors (r=0.72), we modeled
bipolar disorders as a part of the internalizing spec-
trum. Thus, the baseline model remained the best
fitting.

Impulse control disorders

We examined whether impulse control disorders were
best characterized as their own latent factor (model 11)
or as a subfactor within internalizing (model 12). BIC
values indicated that the baseline model fit better than
model 12. BIC A was small for the baseline model
versus model 11 (see Table 4) and the correlation
between the impulse control and externalizing
factors was too high for them to be considered distinct
factors (r=0.96). We, therefore, retained the baseline
model.

Eating disorders

Because previous research theorized that anorexia
nervosa is an indicator of the fear subfactor within
internalizing — whereas bulimia and binge eating dis-
order are indicators of externalizing (Forbush et al.
2010) - we examined this possibility in model 13. In
the other models, eating disorders represented their
own latent factor (model 14) or were indicators of ex-
ternalizing (model 15). The best-fitting model was the
baseline model.

Cross-loadings

First, we allowed impulse control disorders to cross-
load on internalizing (model 16). Second, in separate
models, we allowed the following variables to cross-
load on externalizing: (1) bipolar disorders (model 17),
(2) scales comprising the dysphoria factor (model 18),
and (3) eating disorders (model 19). Results indicated
that intermittent explosive disorder (1=0.230, z=5.93,
p<0.001), but not pathological gambling disorder
(A=—0.157, z= —2.23, p=0.026), loaded significantly
on internalizing. Intermittent explosive disorder loa-
ded most strongly on fear (1 =0.255,z=6.60, p <0.001),
compared with distress (4=0.232, z=5.94, p<0.001)
and dysphoria (A=0.242, z=7.06, p<0.001). Bipolar I
disorder (4=0.230, z=5.61, p<0.001) and the border-
line personality scale (A=0.179, z=9.97, p<0.001) —
but not bipolar II disorder (1= —0.054, z=1.12,
p=0.262), the rigidity scale (A= —0.044, z=—1.72,
p=0.086), or the pathological introversion scale
(A=—0.063, z=2.08, p=0.038) —loaded significantly
on externalizing. None of the eating disorders had
significant cross-loadings on externalizing (4’s ranged
from —0.067 to 0.046, z’s ranged from —0.99 to 0.69,
p’s ranged from 0.321 to 0.494).
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Table 3. EFA of Axis I and Il indicators

Factor

Indicator 1 2 3 4 5 6 7
Antisocial behaviors scale 0.86° —0.14 0.03 0.01 —0.01 0.02 0.01
Conduct disorder 0.68° —0.03 0.11 0.02 —0.06 0.08 —0.05
Intermittent explosive disorder 0.60° 0.03 —0.05 —0.01 0.10 0.06 —0.01
Pathological gambling disorder 0.53P 0.17 0.07 —0.28 —0.19 0.02 —0.05
Alcohol-use disorders 0.50° 0.02 0.62° 0.02 0.01 —0.06 0.01
Drug-use disorders 0.51P —0.01 0.75° 0.01 0.04 —0.09 0.03
Attention-deficit hyperactivity disorder 0.45° —0.04 0.02 0.24 0.05 0.18 0.01
Agoraphobia —0.10 1.03° 0.01 0.07 —0.12 0.01 —0.00
Specific phobia —0.02 0.67° —0.01 0.02 0.01 0.14 —0.06
Panic disorder 0.09 0.59P —0.06 —0.04 0.26 —-0.17 —0.07
Social phobia —0.01 0.37° 0.09 0.09 0.17 0.02 0.22
Bipolar II disorder —0.10 0.13 0.04 0.99P 0.01 0.02 0.02
Bipolar I disorder 0.34 0.02 —0.04 0.69° 0.16 —0.09 —0.06
Major depressive disorder —0.03 —-0.11 0.06 0.08 0.93° 0.06 —0.06
Dysthymia —0.05 —0.11 0.01 —0.03 0.93P 0.12 0.01
Generalized anxiety disorder 0.04 0.12 —0.08 —0.04 0.75° —-0.17 0.01
Post-traumatic stress disorder 0.01 0.21 0.06 —0.05 0.43P 0.09 0.05
Bulimia nervosa 0.09 —0.04 —0.10 —0.01 —0.02 0.95° 0.01
Anorexia nervosa —0.09 0.00 0.08 —0.12 0.20 0.50° —0.05
Binge eating disorder 0.03 0.15 0.02 0.09 —0.02 0.39° —0.02
Pathological introversion scale —0.02 —0.04 0.03 —0.02 —0.03 —0.02 0.99°
Borderline scale 0.29 —0.01 —0.07 —0.04 0.14 —0.00 0.32
Rigidity scale —0.01 0.11 —0.08 0.04 —0.10 0.13 0.27

EFA, Exploratory factor analysis.

2 Unstandardized oblique factor loadings are reported because Mplus does not provide standardized factor
loadings for exploratory factor analyses. Factor loadings above 1.00 are due to reporting unstandardized loadings.
Because factor loadings greater than 1.00 can be associated with Heywood cases (negative residual variances
associated with model over-fitting), we re-ran this analysis using Stata 12.0, which provides standardized factor
loadings, and did not find factor loadings greater than 1.00 (for the unrotated and promax rotated solutions). We
also did not find negative residual variances that were significantly different from zero for any variables in the
original Mplus analysis. We chose to report unstandardized factor loadings from Mplus (versus standardized
factor loadings from Stata) because Stata does not allow for complex survey design estimation procedures for
exploratory factor analysis.

b Factor loadings >0.35|.

Final best-fitting model Hispanic participants. Otherwise, subsample analyses
did not suggest meaningful ethnic/racial differences

In the best-fitting model (model 20), eating disorders, for the final model. The final best-fitting model is

bipolar disorders, and personality disorder scales

characterized by dysphoria, were subfactors within
internalizing, whereas impulse control disorders and
antisocial behaviors were indicators of externalizing.
Intermittent explosive disorder had significant cross-
loadings on internalizing and borderline traits had
significant cross-loadings on externalizing. The cross-
loading of bipolar I disorder on externalizing was not
retained in the final sample because subsample
analyses revealed that bipolar I did not demonstrate a
significant cross-loading on externalizing for black or
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shown in Fig. 1.

Discussion

The goal of the present study was to replicate the
placement of eating disorders within the internal-
izing—externalizing model of psychopathology and
to expand structural models of mental disorders by
incorporating additional uncommon forms of mental
illness. Results indicated that eating and bipolar
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Table 4. Model comparisons for confirmatory factor analyses®

1 df CFI TLI RMSEA BIC BIC A

Subordinate models

Model 1 963.85 229 0.937 0.930 0.014 —1256.26 N.A.
Superordinate models

Baseline model 2 605.22 225 0.967 0.963 0.010 —1576.11 319.85°

Model 3 697.84 226 0.959 0.954 0.011 —1493.18 82.93¢
Personality disorder models

Model 4 773.71 226 0.953 0.947 0.012 —1417.32 158.794

Model 5 874.57 225 0.944 0.937 0.013 —1306.77 269.344

Model 6 782.48 224 0.952 0.946 0.012 —1389.16 186.95¢

Model 7 982.94 226 0.935 0.927 0.014 —1208.08 368.034
Bipolar disorder models

Model 8 672.95 225 0.961 0.957 0.011 —1508.38 67.734

Model 9 835.67 225 0.947 0.941 0.013 —1345.52 230.59¢

Model 10 595.13 224 0.968 0.964 0.010 —1576.50 0.394
Impulse control disorder models

Model 11 584.18 223 0.969 0.965 0.010 —1577.76 1.654

Model 12 714.04 225 0.958 0.953 0.012 —1467.29 108.824
Eating disorder models

Model 13 701.09 226 0.959 0.954 0.011 —1489.80 86.31¢

Model 14 608.66 224 0.967 0.962 0.010 —1562.84 13.274

Model 15 701.66 226 0.959 0.954 0.011 —1489.23 86.884
Cross-loading models

Model 16 582.21 223 0.969 0.965 0.010 —1579.59 3.484

Model 17 580.65 223 0.969 0.959 0.010 —1581.16 5.054

Model 18 578.05 222 0.969 0.965 0.010 —1574.06 2.054

Model 19 609.51 222 0.967 0.962 0.010 —1542.60 33.514

Best-fitting model 20 546.30 223 0.972 0.968 0.009 —1618.24 42.134

df, Degrees of freedom; CFI, comparative fit index; TLI, Tucker—-Lewis index; BIC, Bayesian Information Criterion; N.A., not
applicable; RMSEA, root mean square error of approximation.

2 The following values reflected acceptable levels of fit: (1) CFl and TLI >0.95 and (2) RMSEA <0.06. BIC A was calculated by
subtracting the current model from a comparison model and taking the absolute value of the difference.

P BIC A reflects comparison between model 1 versus model 2.

¢BIC A reflects comparison between model 2 versus model 3.

4BIC A reflects comparison between current model versus baseline model 2.

disorders formed subfactors within internalizing,
impulse control disorders were indicators of exter-
nalizing, and factor analytically-derived personality
disorder scales split between internalizing and ex-
ternalizing factors.

The location of eating disorders within this struc-
ture replicates the findings of Forbush et al. (2010).
These results indicate that future research seeking to
examine general and specific risk factors for eating
pathology should focus primarily on commonalities
with (and differences from) mood and anxiety dis-
orders, rather than substance-use, impulse control or
antisocial personality disorders.

The present study extends recent structural analy-
ses of Axis I and II disorders (Markon, 2010; Kotov
et al. 2011) in several important ways. First, this
was the first study to examine where certain impulse
control disorders fit within a major taxonomic model

https://doi.org/10.1017/50033291712001092 Published online by Cambridge University Press

of mental disorders. Results indicated that subthres-
hold pathological gambling and intermittent explosive
disorder are markers of externalizing, which lends
support to proposals to group these disorders with
addictive disorders (for a review, see Grant ef al. 2010).
An interesting result was that intermittent explosive
disorder had significant ties to fear-based internalizing
psychopathology. These results suggest that under
conditions of heightened negative affect, certain in-
dividuals may alternate between anxious avoidance
(or suppression of angry emotions) and angry ap-
proach behaviors. Future work is needed to examine
whether common physiological and cognitive pro-
cesses underlie co-occurrences between intermittent
explosive and anxiety disorders; such information has
the potential to aid in the treatment of individuals
suffering from reoccurring episodes of severe anger
expression.
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Fig. 1. Completely standardized path diagram of the best-fitting structural equation model of common and uncommon
disorders within the diagnostic taxonomy. MDD, major depression; GAD, generalized anxiety disorder; PTSD, post-traumatic
stress disorder; DYS, dysthymia; SPP, specific phobia; SOCP, social phobia; PAN, panic disorder; AGOR, agoraphobia with or
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without panic; BN, bulimia nervosa; BED, binge eating disorder; AN, subthreshold anorexia nervosa; INTR, pathological
introversion scale; RIGD, rigidity scale; BORD, borderline scale; BPII, bipolar II disorder; BPI, bipolar I disorder; IED,
intermittent explosive disorder; PG, subthreshold pathological gambling disorder; DRG, drug-use disorders; ALCH, alcohol-
use disorders; CD, conduct disorder; ASPD, antisocial behaviors personality scale; ADHD, attention-deficit hyperactivity
disorder. Factor loadings for bipolar I and II were set to equality due to empirical under-identification, which we believe
resulted from the high correlation (r=0.895) between these indicators. Setting highly correlated indicators to equality is
preferred over using the sum or mean of the two items, because the former approach allows for the estimation of measurement

error (Bollen, 1989 ; Brown, 20064). * Cross-loadings.

Second, this study helps to clarify the placement of
bipolar disorders within the diagnostic taxonomy. Our
findings suggest that bipolar disorders are clear mar-
kers of internalizing. One limitation of our study, how-
ever, is that we did not examine other potential
indicators of thought disorders. Thus, we were not
able to test the possibility that bipolar disorders fall
within the thought disorder spectrum (see Kotov et al.
2011).

Finally, this was the first study to examine the
location of factor analytically-derived DSM person-
ality disorder trait scales within the internalizing-
externalizing structure. The results of the best-fitting
four-factor model of personality disorder symptoms
were strikingly consistent with prior structural analy-
ses of Axis II traits (O’Connor, 2002) and are similar to
the proposed personality trait domains that are under
consideration by the DSM-5 Task Force (APA, 2011).
One exception, however, was that we did not find a
schizotypy or psychoticism factor. The lack of a
schizotypy factor is due to the fact that cluster A per-
sonality disorder symptoms were not well represented
in the present study. Nevertheless, these results are
the first to indicate how the proposed DSM-5 person-
ality trait domains fit within syndrome-based models
of the full psychopathology structure and support the
notion that personality disorders need not be placed
on a distinct axis from Axis I disorders.
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Certain limitations may have an impact on the in-
terpretation of our results. The loadings of subthres-
hold pathological gambling disorder and rigidity on
their latent factors were low. This is likely due to the
lower severity of sub- versus full-threshold pathologi-
cal gambling disorder, as well as the fact that there
were few indicators of the rigidity scale. In addition,
although the cross-loadings for intermittent explosive
disorder and the borderline scale were significant,
they were relatively low. These low cross-loadings,
combined with the results of EFA, suggest that
these disorders are weak markers of the exogenous
latent factors upon which they cross-loaded. These
results are nevertheless encouraging, as they indicate
that the model delineated in this study possesses good
to strong discriminant validity, a feature that is not
characteristic of the current diagnostic system.

Although the present study is one of the most
comprehensive analyses of the structure of psycho-
pathology to date, a final limitation is that some
forms of psychopathology were omitted from the
current dataset. For example, as noted earlier, the in-
clusion of thought disorders would have been useful
for conceptualizing bipolar disorders, given that
Kotov et al. (2011) found that manic episodes com-
bined with psychosis to define a factor that was
independent from internalizing and externalizing.
Nevertheless, Kotov et al. (2011) did not examine


https://doi.org/10.1017/S0033291712001092

106 K. T. Forbush and D. Watson

full-threshold bipolar I disorder and did not include
bipolar II disorder, and may have had limited ability
to model associations between bipolar and internaliz-
ing disorders. Future epidemiologic studies are,
therefore, needed to examine the full range of psy-
chopathology.

Despite its limitations, this study has significant
strengths. A unique advantage of this study, com-
pared with prior nationally representative studies, is
the use of a racially and ethnically diverse sample. In
addition, whereas other studies of the structure of
psychopathology have had limited power to examine
rare forms of psychopathology, the CPES’s large sam-
ple size provided an opportunity to incorporate sev-
eral new disorders within a taxonomic model of
mental illness. Finally, the inclusion of personality
trait dimensions provided information relevant to
proposals to change the way personality disorders are
diagnosed in DSM-5, prior to the implementation of
the new diagnostic system.

The current study provides a useful context for
understanding core psychopathological processes.
Examining shared features between disorders is cru-
cially important, as the emergence of a single disorder
in isolation over one’s lifetime is relatively rare. It is
likely that individuals manifest multiple mental dis-
orders due to common vulnerabilities that exert etio-
logic influence over a class of psychopathology. A
greater understanding of the core processes that cut
across internalizing and externalizing disorders will
be useful for identifying who is at risk for the devel-
opment of certain broad classes of psychopathology.

Nevertheless, there are important differences be-
tween subclasses of disorders and between disorders
within subclasses. A greater understanding of features
specific to these classes and disorders will help target
disparate aspects of psychopathology. For this to be
useful, however, symptom dimensions for disorders
themselves must have good phenotypes. This is a
problem for many areas of mental illness, as disorders
are often heterogeneous and show different patterns
depending on the particular set of symptoms a
person experiences. Future work is needed to refine
the lower-order structure of psychopathology, as
well as examine how the lower-order structure
relates to the higher-order structure identified in this
paper.

In conclusion, the first large-scale
nationally representative study that has included un-
common mental disorders with sufficient power to
examine their fit within a structural model of mental
disorders. Given that genetic factors have been found
to be largely responsible for co-morbidity patterns
among common psychiatric illnesses (Kendler et al.

this was

2003), our results may help inform future research
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seeking to identify shared and disorder-specific sour-
ces of genetic risk for uncommon mental disorders.
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