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A metastructural model of mental disorders and
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Background. Psychiatric co-morbidity is extensive in both psychiatric settings and the general population. Such co-
morbidity challenges whether DSM-based mental disorders serve to effectively carve nature at its joints. In response,
a substantial literature has emerged showing that a small number of broad dimensions —internalizing, externalizing
and psychoticism — can account for much of the observed covariation among common mental disorders. However, the
location of personality disorders within this emerging metastructure has only recently been studied, and no studies
have yet examined where pathological personality traits fit within such a broad metastructural framework.

Method. We conducted joint structural analyses of common mental disorders, personality disorders and pathological
personality traits in a sample of 628 current or recent psychiatric out-patients.

Results. Bridging across the psychopathology and personality trait literatures, the results provide evidence for a robust
five-factor metastructure of psychopathology, including broad domains of symptoms and features related to internaliz-
ing, disinhibition, psychoticism, antagonism and detachment.

Conclusions. These results reveal evidence for a psychopathology metastructure that (1) parsimoniously accounts for
much of the observed covariation among common mental disorders, personality disorders and related personality traits,
and (b) provides an empirical basis for the organization and classification of mental disorder.
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Introduction (e.g. unipolar mood disorders, anxiety disorders), exter-
nalizing (e.g. substance use, antisocial behavior) and
thought disorder/psychosis (e.g. psychotic disorders,
schizotypal personality disorder) spectra (Wolf et al.
1988; Kotov et al. 2010a, b; Markon, 2010; Wright et al.
2013). This structure has demonstrated strong empirical
and statistical evidence for its validity; importantly, the
resulting spectra or domains appear to predict treat-
ment response and match genetic models of these disor-
ders (Kendler ef al. 2003, 2011).

Recently developed quantitative models of psycho-
pathology have expanded the basic internalizing, exter-
nalizing and thought disorder/psychosis structure by
incorporating additional diagnoses, most notably per-
sonality disorders (PDs), and have begun to uncover ad-
ditional spectra. To date only four published studies
have explored the structure of psychopathology using
a broad suite of clinical syndromes and PDs (Markon,
2010; Kotov et al. 2011; Reysamb et al. 2011; Blanco
et al. 2013)1t. Although each resultant model is necess-
arily unique given differences in the precise admixture

Psychiatric co-morbidity is extensive in the general
population (Kessler et al. 1994, 2005), and in clinical
samples poly-diagnosis is the rule rather than the excep-
tion (Zimmerman & Mattia, 1999). This complicates
clinical communication, treatment selection, and frus-
trates efforts to uncover the pathophysiology, etiology
and maintenance mechanisms of mental illness
(Hyman, 2010). One promising approach for resolving
these issues involves using formal statistical modeling
to clarify the natural structure of mental disorders
(Krueger & Markon, 2006; Wright & Zimmermann,
2015). This approach has been profitably applied to
both child (Achenbach, 1966; Lahey et al. 2008) and
adult (Krueger, 1999; Markon & Krueger, 2006; Kotov
et al. 2011) disorders. In adult psychopathology, a well-
replicated structure has emerged based on the cluster-
ing of disorders and their symptoms into internalizing
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of disorders (e.g. some do not include indicators of psy-
chosis), sampling strategy (e.g. clinical versus epidemio-
logical), and other features (e.g. disorder-level versus
symptom-level analyses), two additional domains ap-
pear reasonably replicable across studies. First,
Markon (2010) and Reysamb et al. (2011) each identified
a new spectrum they respectively termed pathological
or anhedonic introversion. In both cases, avoidant and
dependent PDs were strong markers of the factor,
although Reysamb et al. (2011) also found that schizoid
and depressive PDs loaded strongly on the factor, which
accounts for the slight difference in conceptualization.
Blanco et al. (2013) also found evidence for a factor
with the strongest loadings from avoidant and depen-
dent PDs and social phobia.

Second, in three studies (Kotov et al. 2011; Roysamb
et al. 2011; Blanco et al. 2013), a domain related to an-
tagonism, as labeled by Kotov and colleagues, has
emerged. Again, slight differences emerge in the
makeup of this domain across studies, although narcis-
sistic and histrionic PDs consistently exhibit the stron-
gest loadings. Additional markers for this domain, but
varying slightly across studies, include obsessive—com-
pulsive, borderline, paranoid and (to a lesser extent)
antisocial PDs. What these disorders share to varying
degrees is an antagonistic interpersonal style that
puts afflicted individuals at odds with others.
Notably, introversion and antagonism, which emerge
with the addition of PDs, each deal with maladaptive
social/interpersonal functioning, consistent with the
view that the PDs reflect the interpersonal disorders
(Benjamin, 1996; Meyer & Pilkonis, 2005; Pincus,
2005; Hill et al. 2010; Hopwood et al. 2013). Therefore,
based on this initial accumulation of studies that
have included PDs in structural models of psychopath-
ology and a strong theoretical rationale, the domains of
introversion and antagonism appear to be good candi-
dates to include alongside internalizing, externalizing
and thought disorder/psychosis as broad, replicable
domains of psychopathology.

Taken together, these domains bear a remarkable
conceptual resemblance to the pathological personality
trait domains included in the Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-5) sec-
tion III system of PDs (American Psychiatric
Association, 2013). The five domains outlined in this
system include negative affectivity, antagonism, de-
tachment, disinhibition and psychoticism, and were
empirically derived from quantitative modeling of
more specific PD features (i.e. clinical specifiers) out-
lined by the DSM-5 Personality and PD workgroup
(Krueger et al. 2011, 2012). Compared with this PD
trait framework, the psychopathology spectra of inter-
nalizing, antagonism, anhedonic/pathological introver-
sion, externalizing and thought disorder, respectively,
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reflect strong conceptual matches. However, although
intuitively compelling, these putative matches between
psychopathology spectra and personality domains
have not been empirically demonstrated.

Notably, an empirical demonstration that the major
spectra underlying psychiatric co-morbidity in com-
mon clinical syndromes and PDs align with the
domains of pathological personality trait models
would represent a major advance in clarifying the
phenotypic structure of psychopathology. A model
such as this would provide the foundation for a com-
prehensive bridge between mental disorders and el-
ementary domains of individual differences in basic
functioning. For example, the DSM-5 pathological
trait model has been linked empirically to a large scien-
tific literature on structural models of normal person-
ality and temperament (Wright et al. 2012; De Fruyt
et al. 2013; Gore & Widiger, 2013; Thomas et al. 2013;
Watson et al. 2013; Wright & Simms, 2014), which
builds on a larger literature linking pathological and
basic personality traits (e.g. Markon et al. 2005).
Adding to the strength of our proposal, that the struc-
tures underlying traits and much of psychopathology
align, basic trait domains demonstrate strong associa-
tions with clinical syndromes (Kotov et al. 2010a, b)
and PDs (Saulsman & Page, 2004; Samuel & Widiger,
2008) in meta-analyses. Based on these accumulated
findings, some have suggested that there is potential
to organize both basic domains of individual differ-
ences and psychopathology using a finite number of
functional domains or spectra rooted in basic psycho-
logical and physiological systems (e.g. Siever &
Davis, 1991; Harkness et al. 2014). This parallels efforts
in the broader DSM-5 development process aimed at
developing crosscutting dimensions of pathology
(Narrow et al. 2013) and in the National Institute of
Mental Health’s research domain criteria (RDoC;
Insel et al. 2010; Sanislow et al. 2010). Further, an
empirically based dimensional structure increases the
potential to link with biological correlates and genetic
liabilities, and leads to more replicable and accurate
etiological research (Plomin et al. 2009; Ofrat &
Krueger, 2012).

The potential for an organizing metastructure that
encompasses basic and pathological functioning
would go a long way towards linking disparate scien-
tific literatures and in so doing provide an organizing
scheme for refining the study of psychopathology. In
the current study, we tested whether such a model
was viable by examining the joint structure of mental
disorders and the DSM-5 pathological personality
traits. We hypothesized that a factor analysis of
interview-diagnosed major clinical syndromes and
PDs and patient-reported pathological trait scales in a
large general psychiatric out-patient sample would
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result in five easily interpretable dimensions that clo-
sely resemble the aforementioned internalizing, exter-
nalizing/disinhibition, thought disorder, antagonism
and introversion/detachment domains. Specifically,
we use exploratory structural equation modeling
(ESEM; Asparouhov & Muthén, 2009; for an applied
example, see also Marsh et al. 2010) to examine the
joint structure of DSM-5 pathological personality traits,
clinical syndromes and PDs, while accounting for
method variance across instruments. We hypothesize
that disorders that mark the internalizing spectrum
(e.g. mood, anxiety disorders) will load on the same
factor as traits that indicate negative affectivity (e.g.
emotional lability, separation insecurity), and that mar-
kers of externalizing (e.g. alcohol use, antisocial PD)
and disinhibition (e.g. risk taking, impulsivity), antag-
onism (e.g. narcissistic PD and histrionic PD) and trait
antagonism (e.g. callousness, manipulativeness),
pathological introversion (e.g. avoidant PD, schizoid
PD) and detachment (e.g. withdrawal, restricted affec-
tivity), and thought disorder (e.g. psychotic symptoms,
schizotypal PD) and psychoticism (e.g. unusual beliefs,
perceptual dysregulation) will load together on the
same factors, respectively.

Method
Sample and procedure

Participants for the present study were recruited by
distributing flyers at mental health clinics across
Western New York and were eligible to participate if
they reported psychiatric treatment within the past 2
years. Exclusionary criteria were age under 18 years
and evidence that the data collected were untrust-
worthy?. The final sample included 628 participants
with a mean age of 43.2 years (s.0.=12.5) and was
mainly female but was diverse in terms of racial, edu-
cational and marital features (Table 1). The majority of
the sample was currently in treatment (80%) or had
been within the last 1 (10%) to 2 (5%) years.

Measures

Current criteria for clinical syndromes were assessed
using the sixth edition of the Mini International
Neuropsychiatric Inventory (MINI; Sheehan et al.
1998; Sheehan & LeCrubier, 2010), which was adapted
(with permission) to (a) assess the DSM-5 criteria for
the sampled disorders, and (b) relax certain skip-out
rules so that all relevant symptoms were assessed
(e.g. all symptoms of depression were assessed regard-
less of whether participants initially endorsed de-
pressed mood or anhedonia). Criteria for the DSM-5
section II PDs were assessed using a modified protocol
for the Structured Clinical Interview for DSM-IV-TR
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Table 1. Sample demographic features (n=628)*

n (%)
Sex
Female 399 (63.5)
Male 228 (36.3)
Race
White 391 (62.3)
Black 215 (34.2)
Other 22 (3.5)
Education level
<High school 101 (16.1)
High school 345 (54.9)
College 124 (19.7)
>College 58 (9.2)
Marital status
Married 114 (18.2)
Widowed 28 (4.5)
Separated 45 (0.07)
Divorced 123 (19.6)
Never married 316 (5.3)

? One participant did not provide their sex and two did
not provide their marital status.

Personality Disorders (SCID-II; First et al. 2002).
Participants initially completed the SCID-II personality
questionnaire, and interviewers followed up on all
items for potential diagnoses to ascertain their pres-
ence and that they caused the individual dysfunction.
Both assessments were conducted by highly trained
interviewers (including the first author; A.G.C.W.),
who typically were clinical psychology doctoral stu-
dents. Interviewers received extensive initial training
and ongoing supervision by the second author (L.J.
S.), which included weekly case conferences and tape
throughout the course of the study.
Independent reviewers recoded a total of 120 cases
with excellent reliability. Disorder-level «’s were high
(median = 0.96; range = 0.66—1.00).

The MINI covers mood, anxiety, substance use and
psychotic disorders. All disorders assessed by the
MINI were assessed dimensionally to allow for grada-
tions in disorder severity, with the exception of psy-
chotic  delusions, hallucinations and negative
symptoms, which were treated as binary (i.e. absent
or present), and panic attacks, which were treated as
ordinal (i.e. absent, present, present with persistent
fear of recurrence). The three psychotic disorder symp-
tom sets (delusions, hallucinations and negative symp-
toms) were combined to form an ordinal indicator of
psychosis severity. Alcohol and drug abuse and depen-
dence symptoms were collapsed to form single sever-
ity dimensions for each, consistent with DSM-5

review
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formulations. Current manic episodes were excluded
due to low rates of endorsement, which affected the re-
liability of estimated associations with other disorders
and caused problems with model estimation. All
SCID-II-assessed PDs were treated as dimensional cri-
terion counts.

The DSM-5 section III pathological personality traits
were assessed using the Personality Inventory for the
DSM-5 (PID-5; Krueger et al. 2012). The PID-5 is a
patient-report instrument that includes 220 questions
measuring 25 PD traits, organized based on factor ana-
lytic evidence into five broad domains: negative affec-
tivity, detachment, antagonism, disinhibition and
psychoticism. Each trait facet is measured by four to
14 questions. PID-5 items are rated on a four-point
scale ranging from 0 (very false or often false) to 3
(very true or often true). Higher scale scores are indica-
tive of greater personality pathology. Adequate to
good internal consistencies were achieved in the cur-
rent sample (median a=0.86; range=0.77 to 0.96).

Data analysis

We used ESEM (Asparouhov & Muthén, 2009) to
examine the joint structure of the clinician-assessed
mental disorders and the patient-reported pathological
personality traits. ESEM is a recently developed tech-
nique that permits models to include both exploratory
(i.e. data-driven) and confirmatory (i.e. investigator-
defined) factors. For the current study, ESEM offers
the advantage of being able to estimate an exploratory
model of the joint structure of mental disorders and
pathological ~personality traits, while including
‘measurement factors’ that account for the difference
between assessment methods (i.e. clinician-assigned
symptoms versus patient-reported traits). Therefore,
we ran a final ESEM model with three factors for
measurement, one each with the interview-based vari-
ables loading on it, and one with all of the PID-5 scales
loading on it. Additionally, the ESEM models included
an exploratory portion of the structure that allowed all
variables to freely load on each estimated factor to
allow the data to determine the optimal pattern of
loadings. We estimated models with zero to seven ex-
ploratory factors. Measurement factors were estimated
as orthogonal to each other and the exploratory factors.
For the exploratory portion of the model we used an
oblique Geomin rotation due to the expectation that
factors would be correlated, and Geomin’s balance of
factor and variable complexity in its rotational criterion
(Sass & Schmitt, 2010)3.

All models were estimated in Mplus 7.11 (Muthén &
Muthén, 2012). Due to the ordinal nature of two vari-
ables (all other variables were measured continuously),
we used a robust maximum likelihood estimator (MLR
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in Mplus), which provides fit statistics and standard
error estimates adjusted for non-normality in the
data. Additionally, although missing data in the inter-
views were negligible, not all participants completed
the PID-5 (about 74%) because it was presented later
in the assessment protocol. It was found that the miss-
ingness on the PID-5 was associated with severity of
interview-assessed psychopathology, and therefore it
was treated as missing at random, and handled via
full-information maximum likelihood in our models.

Adjudication between ESEM models was based on
multiple fit indices in addition to interpretability.
Because a non-significant ¥ statistic is rarely obtained
in real-world clinical data (Brown, 2006), we relied on
the root mean square error of approximation (RMSEA)
and the associated 90% confidence interval, with
values lower than 0.05 indicating excellent fit and
values lower than 0.08 indicating good fit, the com-
parative fit index, with values approaching or greater
than 0.95 indicative of excellent fit, and values of 0.90
or greater indicative of acceptable fit, and the standar-
dized root mean square residual (SRMR), with values
lower than 0.05 indicative of excellent fit (Hu &
Bentler, 1999).

Ethical Standards

All procedures contributing to this work comply with
the ethical standards of the relevant national and insti-
tutional committees on human experimentation and
with the Helsinki Declaration of 1975, as revised in
2008.

Results

Exploratory structural equation model of mental
disorders and pathological personality traits

Model fit results for ESEMs ranging from zero to seven
substantive factors (i.e. not counting method factors)
are listed in Table 2. Fit improved appreciably up to
seven factors, although it was acceptable according to
two indices (RMSEA, SRMR) starting with a three-
factor model. We therefore gave close scrutiny to
results from the three- to seven-factor models. Full
results for each model can be found in the online
Supplementary Tables. For the three-factor model we
interpreted the factors as reflecting internalizing
(strong loadings from, e.g. PID-5 anxiousness, border-
line PD, major depression), externalizing (strong load-
ings from, e.g. PID-5 risk-taking, narcissistic PD, and
loadings from alcohol and drug use) and detachment
(strongest loadings from PID-5 withdrawal, PID-5 re-
stricted affectivity and schizoid PD). In the four-factor
model, internalizing, disinhibition and detachment fac-
tors remained, but now a clear psychoticism factor
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Table 2. Model details and fit indices for exploratory factor analyses of mental disorder symptom counts and Personality Inventory for DSM-5

scales (n=628)"

Models k df v v p RMSEA RMSEA 90% CI CFI SRMR
Method factors 135 945 6808.86 <0.001 0.099 0.097-0.102 0.570 0.244
1-Factor 180 900 4735.07 <0.001 0.082 0.082-0.085 0.719 0.092
2-Factor 224 856 3746.58 <0.001 0.073 0.071-0.076 0.788 0.065
3-Factor 267 813 3205.68 <0.001 0.068 0.066-0.071 0.824 0.047
4-Factor 309 771 2642.96 <0.001 0.062 0.060-0.065 0.863 0.042
5-Factor 350 730 2205.03 <0.001 0.057 0.054-0.059 0.892 0.036
6-Factor 390 690 1930.28 <0.001 0.054 0.051-0.056 0.909 0.032
7-Factor 429 651 1691.19 <0.001 0.050 0.048-0.053 0.924 0.031

DSM-5, Diagnostic and Statistical Manual of Mental Disorders, fifth edition; k, number of estimated parameters; df, model
degrees of freedom; RMSEA, root mean square error of approximation; CI, confidence interval; CFI, comparative fit index;

SRMR, standardized root mean square residual.
#Model estimated using robust maximum likelihood.

emerged. The five-factor conformed to the hypothe-
sized structure, in that there were clear factors that
could be labeled internalizing (e.g. strong loadings
from PID-5 anxiousness, generalized anxiety, major
depression, borderline PD), disinhibition (drug use, al-
cohol use, antisocial PD, PID-5 risk-taking), psychoti-
cism (psychotic symptoms, PID-5 unusual beliefs),
antagonism (narcissistic, histrionic, paranoid PD
symptoms, PID-5 manipulativeness) and detachment
(schizoid PD symptoms, negative histrionic PD symp-
toms, PID-5 withdrawal, PID-5 restricted affect).

In the six-factor model the solution retained its struc-
ture with the exception that a small histrionism factor
(marked mostly by histrionic PD and PID-5 attention
seeking) split off from the antagonism spectrum.
Similarly, in the seven-factor model, the primary struc-
ture was retained, excepting that a small factor we
labeled suspiciousness emerged, with only PID-5 suspi-
ciousness having its primary loading on the factor. Thus,
although the best model fit was obtained for a seven-
factor solution, factors that emerged after the five-factor
solution were either highly specific or suggestive of over-
factoring. As such, based on theoretical and quantitative
grounds, we chose to retain the five-factor model con-
sistent with hypotheses (see Table 3)*.

Discussion

Based on an emerging body of research suggesting that
five replicable domains of psychopathology account
for the structure of common clinical syndromes, psy-
chosis and PDs, and that these domains bear close con-
ceptual
personality traits, we estimated a joint structural
model to test whether the same dimensions could
account for patterns of covariation across these

resemblance to the major domains of
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traditionally disparate systems. Our results demon-
strate that an underlying metastructure explains the
shared features of personality and psychopathology
and may help uncover the basic structure for much
of human psychological maladaptation. Many other
clinical theorists and researchers have hypothesized
this relationship, going back as far as antiquity, with
Hippocrates and Galen, and continuing through to
more contemporary thought as well (e.g. Eysenck,
1967; Siever & Davis, 1991; Clark, 2005; Harkness
et al. 2014). Yet this is the first study to demonstrate
this fact using a reasonably comprehensive grouping
of psychiatric disorders and suite of personality traits.
Ultimately, these results move us towards greater
theoretical integration across psychiatric and beha-
vioral sciences, and have important implications for
refining the classification of mental disorders and refo-
cusing the targets of mechanistic research.

Our findings suggest that the combination of mental
disorders and pathological personality traits can be
combined within the same structural framework.
Moreover, the alignment of the disorder spectra with
the trait domains closely follows our predictions
based on the disorder-specific impairments and the
trait scale content. As noted in the Introduction, three
of the spectra found here, internalizing, externalizing
and thought disorder/psychosis, have been well repli-
cated in a number of samples (Kotov et al. 20104, b,
2011; Markon, 2010; Wright et al. 2013). As it pertains
to these dimensions, our results accord well with
prior findings, such that in our model the pattern of
PID-5 scale loadings on these three domains were
mostly as expected. Traits tapping negative affectivity
loaded on the same factor as disorders that mark inter-
nalizing, disinhibition scales loaded on the same factor
as disorders considered part of the externalizing
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Table 3. Exploratory structural equation model of mental disorder symptom counts and pathological personality traits®

Internalizing Disinhibition Antagonism Detachment Psychoticism Methods

Factor loadings A (s.E.) A (S:E.) A (s:E.) A (sE.) A (s.E.) A (sE)

PID-5 anxiousness 0.92° (0.03) —-0.13 (0.06) 0.06 (0.07) -0.11 (0.06) —-0.13 (0.05) 0.15 (0.11)
PID-5 depressiveness 0.85° (0.07) 0.12 (0.06) —0.24 (0.11) 0.01 (0.05) —0.04 0.11) 0.36 (0.07)
PID-5 anhedonia 0.85° (0.06) 0.04 (0.06) —0.23 (0.12) 0.13 (0.06) -0.17 (0.13) 0.32 (0.08)
PID-5 emotional lability 0.83° (0.04) 0.00 (0.06) 0.05 (0.05) —0.24 (0.06) 0.03 (0.09) 0.09 (0.09)
Borderline PD 0.68" (0.06) 0.16 (0.05) 0.15 (0.05) 0.00 (0.04) 0.05 (0.07) 0.32 (0.06)
PID-5 separation insecurity 0.68° (0.04) —0.02 (0.06) 0.14 (0.11) —0.28 (0.05) —0.09 (0.06) 0.19 (0.08)
Avoidant PD 0.68° (0.04) —0.10 (0.10) ~0.16 (0.08) 0.20 (0.06) 0.01 (0.06) 0.21 (0.08)
PID-5 perseveration 0.68° (0.07) —0.16 (0.07) ~0.01 (0.08) —0.20 (0.06) 0.19 (0.10) 0.38 (0.09)
PID-5 distractibility 0.68° (0.09) 0.01 (0.05) —0.20 (0.09) —0.19 (0.06) 0.19 (0.10) 0.36 (0.07)
Major depression 0.65° (0.04) 0.18 (0.07) —0.05 (0.06) 0.06 (0.04) 0.01 (0.05) 0.38 (0.06)
Generalized anxiety 0.62° (0.06) 0.11 (0.07) 0.08 (0.06) 0.00 (0.04) —-0.09 (0.09) 0.42 (0.07)
Post-traumatic stress 0.59° (0.05) 0.17 (0.05) 0.01 (0.04) 0.09 (0.04) 0.15 (0.05) 0.43 (0.06)
Dysthymia 0.58° (0.05) 0.18 (0.06) —0.02 (0.05) 0.12 (0.04) 0.00 (0.05) 0.34 (0.07)
Dependent PD 0.58° (0.05) 0.07 (0.06) —-0.12 (0.07) —-0.19 (0.05) 0.09 (0.06) 0.21 (0.06)
Paranoid PD 0.56° 0.11) 0.03 (0.04) 0.38" (0.07) 0.24 (0.06) ~0.06 (0.06) 0.31 (0.06)
PID-5 hostility 0.55° (0.08) 0.02 (0.07) 0.46° (0.08) 0.10 (0.07) —0.07 (0.07) 0.22 (0.10)
PID-5 suspiciousness 0.53° (0.10) —-0.07 (0.06) 0.44° (0.07) 0.24 (0.07) 0.01 (0.04) 0.08 (0.11)
Social phobia 0.51° (0.05) —0.03 (0.09) —-0.07 (0.08) 0.06 (0.06) 0.17 (0.07) 0.19 (0.06)
PID-5 submissiveness 0.45° (0.11) —-0.13 (0.07) —-0.26 0.12) —0.36° (0.06) 0.03 (0.08) 0.33 (0.06)
PID-5 perfectionism 0.44° (0.08) —0.38° (0.08) 0.35° (0.08) 0.00 (0.05) 0.08 (0.08) 0.17 (0.13)
PID-5 irresponsibility 0.42° (0.06) 0.32° (0.08) 0.05 (0.13) —0.03 (0.05) 0.12 0.11) 0.44 (0.06)
Schizotypal PD 0.39° (0.06) —0.05 (0.06) 0.04 (0.09) 0.08 (0.05) 0.36° (0.07) 041 (0.05)
PID-5 impulsivity 0.39° (0.06) 0.30° (0.09) 0.11 0.11) —-0.16 (0.05) 0.26 (0.08) 0.25 (0.08)
Panic attacks 0.35° (0.06) 0.07 (0.09) —0.05 (0.09) 0.04 (0.05) 0.15 (0.09) 0.17 (0.07)
Obsessive—compulsive PD 0.32° (0.06) -0.27 (0.07) 0.22 (0.08) —-0.01 (0.04) 0.06 (0.07) 0.30 (0.07)
Obsessive—compulsive 0.27 (0.06) 0.03 (0.07) 0.12 (0.06) 0.03 (0.05) 0.20 (0.07) 0.24 (0.06)
Drug use 0.04 (0.06) 0.60° (0.11) 0.04 (0.10) 0.04 (0.06) 0.01 (0.09) 0.00 (0.00)
Alcohol use 0.02 (0.05) 041° (0.11) 0.04 (0.08) 0.03 (0.05) 0.14 (0.09) 0.00 (0.00)
Antisocial PD 0.06 (0.06) 0.39° (0.09) 0.20 (0.09) 0.10 (0.05) 0.23 (0.08) 0.02 (0.06)
PID-5 risk-taking —0.16 (0.06) 0.37° (0.11) 0.21 0.12) —0.05 (0.06) 0.26 (0.09) 0.22 (0.08)
PID-5 manipulativeness —0.05 (0.04) 0.18 (0.15) 0.59° (0.15) -0.12 (0.07) —0.01 (0.06) 0.51 (0.09)
PID-5 grandiosity ~0.09 (0.06) —0.14 (0.14) 0.57° (0.09) 0.02 (0.05) 0.27 (0.10) 0.37 (0.08)
PID-5 attention seeking 0.02 (0.04) 0.06 (0.16) 0.53° (0.18) —0.44° (0.06) 0.03 (0.05) 0.32 (0.32)
Narcissistic PD 0.29 (0.08) 0.01 (0.07) 0.51° (0.07) —0.01 (0.05) 0.06 (0.06) 0.48 (0.05)
PID-5 deceitfulness 0.09 (0.05) 0.24 (0.14) 0.47° (0.16) —0.06 (0.06) 0.01 (0.10) 0.60 (0.08)
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(0.07)
(0.07)
(0.07)
(0.07)
(0.09)
(0.07)
(0.14)
(0.12)
(0.08)
(0.09)

0.4
0.32
0.28
5
0.3
0.21
0.31
0.06
0.27

0.22

(0.14)
(0.09)
(0.16)
(0.12)
(0.25)
(0.18)
(0.04)
(0.06)
(0.07)
(0.06)

0.18
0.07
0.10
0.08
0.27
0.16
0.79°
0.61°
0.51°
0.46°

Psychoticism
1.00

(0.05)
(0.06)
(0.06)
(0.05)
(0.06)
(0.06)
(0.05)
(0.03)
(0.06)
(0.05)

0.05
Detachment

0.29
—0.45°
0.52°
0.50°
0.49°
0.38°

—0.01

0.14

—0.09
1.00
0.06

(0.10)
(0.14)
(0.05)
(0.05)
(0.09)
(0.07)
(0.08)
(0.04)
(0.10)
(0.05)

0.39°
0.32°
0.04
0.01
—0.01
—0.06
0.05
0.01
—0.02
0.04
Antagonism
1.00
—0.02
0.40

(0.11)
(0.12)
(0.06)
(0.05)
0.11)
(0.07)
(0.06)
(0.07)
(0.07)
(0.05)

0.14
0.12
-0.19
0.05
0.05
—0.03
0.04
0.10
—0.07
—0.02
Disinhibition
1.00
0.31
—0.01
0.16

(0.07)
(0.04)
(0.07)
(0.06)
(0.06)
(0.07)
(0.04)
(0.05)
(0.06)
(0.06)

0
07
0.50°
0.28
0
.15
3
0.34°
0.08
0.43°
Internalizing
1.00
0.19
0.28
0.15
0.46

0.
), Factor loading; s.., standard error; PID-5, Personality Inventory for the Diagnostic and Statistical Manual of Mental Disorders, fifth edition; PD, personality disorder.

@ A Geomin oblique factor rotation was used. Methods factor loadings, although based on three factors, are presented in the same column for space considerations.

® Factor loadings >10.301.

Internalizing

Disinhibition
Detachment
Psychoticism

Antagonism

PID-5 perceptual dysregulation

Psychotic symptoms

PID-5 restricted affectivity
PID-5 eccentricity

PID-5 withdrawal
PID-5 intimacy avoidance
PID-5 unusual beliefs

Schizoid PD
Factor correlations

PID-5 callousness
Histrionic PD

https://doi.org/10.1017/50033291715000252 Published online by Cambridge University Press

spectrum, and the PID-5 psychoticism scales loaded on
the same factor as psychotic symptoms and schizoty-
pal PD criteria.

A comprehensive inclusion of all of the PDs sets this
structural model apart from the majority of prior work.
Although some PDs loaded most strongly on the inter-
nalizing, disinhibition and thought disorder spectra,
expanding the model to include these disorders also
requires an expansion to include the primarily inter-
personal domains of antagonism and detachment.
These spectra are an important addition to the struc-
ture of psychopathology, in so far as they reflect mala-
daptive variants of core domains of human social
functioning (Bakan, 1966; Wiggins, 1991). The emerg-
ence of these additional domains further emphasizes
that personality pathology is intimately linked with
interpersonal dysfunction, which is a view reflected
in the alternative DSM-5 section III model and by
many theorists. However, PDs are not exclusively re-
lated to the primarily interpersonal factors of antagon-
ism and detachment, but rather are infused throughout
the structure of mental disorders. For example, border-
line PD has its strongest loading on the internalizing
factor, reflecting the affective dysregulation associated
with the construct, and schizotypal PD falls along the
psychoticism spectrum. What is probably the case is
that much of the characteristic interpersonal dysfunc-
tion that is the shared hallmark of the PDs
(Benjamin, 1996; Meyer & Pilkonis, 2005; Pincus,
2005; Hopwood et al. 2013) exists outside of this struc-
tural hierarchy, and rather is reflected in social-cogni-
tive processes related to self- and other-perception.

Nevertheless, the domains of antagonism and de-
tachment reflect important new additions to the quan-
titatively derived structure of psychopathology. In our
model the antagonism factor, defined most strongly by
narcissistic and histrionic features and antagonistic
traits, is consonant with prior results (Kotov et al.
2011). In contrast, the domain of detachment observed
here related more focally to low positive emotionality
and withdrawal as opposed to social avoidance and
interpersonal submissiveness. Thus, our results align
more closely with Reysamb et al. (2011) as opposed
to Markon (2010). In the final model, social avoidance
(e.g. avoidant PD, social phobia) emerged more
strongly as a fear domain within the internalizing spec-
trum. Taken together, these results suggest the need
for refinement of content related to impoverished
social relating in psychopathology. Specifically, there
probably are distinct underlying processes driving fail-
ures to socially engage (i.e. fear versus lack of social
reward).

Despite the pattern of loadings that were generally
highly consistent with expectations, several deviations
and cross-loadings are notable. For instance, it was not
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uncommon for the PID-5 scales from disinhibition and
psychoticism to have a “split’ loading between their
predicted location and the internalizing domain. As it
pertains to the PID-5 psychoticism scales, this may
reflect distress captured in responses to patient-report
scales of this nature. Prior work has shown high corre-
lation between internalizing and thought disorder
spectra (e.g. Kotov et al. 20104, b, 2011; Wright et al.
2013). For the PID-5 scales of irresponsibility and
impulsivity, it may be that cross-loadings arise because
internalizing impairs task accomplishment, and past
research has demonstrated that impulsivity can be dri-
ven by negative affect (Whiteside & Lynam, 2001),
respectively. Therefore, these cross-loadings are generally
understandable based on past findings. Unexpected but
theoretically consistent cross-loadings include the nega-
tive loadings of obsessive-compulsive PD and PID-5
perfectionism on our disinhibition factor. However, ob-
sessive—compulsive disorder and obsessive—compulsive
PD generally had modest loadings, suggesting an area
in need of continued inquiry.

This points to a general need for a detailed refining
of these domains. Deriving domains from current psy-
chiatric constructs is an exercise in rough estimation at
best. It is akin to using a hacksaw to carve nature at her
joints, when what are needed are refined tools that
serve like scalpels. This is the view espoused in the
RDoC effort, where the goal is to refine the measure-
ment of core domains, which can then be used as a
framework to bootstrap a new nosology that would
rest on a firm scientific foundation (Insel et al. 2010).
The results here would suggest that this approach
may be viable, and the patterns of covariation among
mental disorders along with their integration with
basic domains of functioning could serve to expedite
this process. Indeed, one the major limitations of the
current psychiatric nosology is that it was created
without consideration for normative functioning, and,
as a result, the extant structure of disorders remains
divorced from the basic mental, behavioral and physio-
logical processes that necessarily give rise to mental
disorder when they go awry. The initial description
of putatively discrete syndromes based on clinical ob-
servation was an essential initial step in outlining im-
portant clinical constructs. However, the patterns of
observed covariation among disorders, shared treat-
ment responses, and widespread failure to find specific
biomarkers suggest that the current parsing of disor-
ders lacks validity and may have run its course in
terms of scientific yield (Hyman, 2010).

Moving forward, what is needed is a revised re-
search agenda based on refining the definition and
measurement of a finite set of general domains rooted
in biopsychosocial processes and mechanisms. In turn,
this would lay the foundation for studies that selected
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individuals along these spectra for intensive study in
order to maximize precision of measurement and stat-
istical power, as opposed to case—control designs with
noted limitations in interpretability and potential for
linking to biology (Plomin et al. 2009; Hyman, 2010).
Furthermore, this probably would result in a model
of psychopathology that more closely approximates
the gradations observed in clinical practice, allowing
for fine-grained assessment of individual differences
in functioning, ranging from the healthy to the patho-
logical (Harkness et al. 2014). The linking of personality
trait domains and disorder spectra provides an import-
ant demonstration of the viability of this proposal,
serving as a much-needed bridge between basic pro-
cesses and maladaptivity.

Any study of this type is necessarily limited by the
nature of the data on which the model was estimated.
A strength of this study was the large clinical sample
with rich levels of psychopathology of various types,
assessed by structured clinical interviews. However,
not all expressions of psychopathology were assessed
or included. Notable exclusions included mania, so-
matic disorders, eating disorders, the autism spectrum
and tic disorders. Also, because the DSM-5 traits were
assessed via self-report only, an open question remains
regarding whether an identical structure would
emerge if clinician ratings were included. Emerging
results suggest that structural analyses of these traits
as rated by clinicians result in a very similar structure,
providing confidence in the results (Morey et al. 2013).
Patient reports of traits hypothesized to indicate the
disinhibition and psychoticism domains might be
influenced in large part by levels of distress as opposed
to purely problems in cognition, and clinician ratings
might be able to more cleanly assess these domains.

Several other considerations arise from our study.
First, the structural model we arrived at here has
emerged from exploratory analyses, and therefore the
results should be considered an initial demonstration
of a viable ‘metastructure’ that necessitates replication
and confirmation in other samples of a diverse nature.
We hope that other investigators will be motivated by
our findings to pursue refined models in a confirma-
tory framework. Second, we note that our sample
size, although large, is modest when considering
model complexity, which further indicates the need
for replication in larger samples. Finally, some may
wonder to what degree the model we have estimated
here truly integrates traditionally diverse domains
(i.e. psychopathology and traits) as opposed to merely
demonstrating that the trait scales used here share the
same item content as the criteria for mental disorders.
Although the DSM-5 traits were designed to capture
the important features of PD, and it is clearly the
case that some trait scales (e.g. PID-5 depressivity,
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anxiousness) overlap with clinical syndromes, others
do not have such explicit representation (e.g. PID-5
hostility, submissiveness). In many respects, the
observed item similarities across domains are consist-
ent with our view that these domains share items be-
cause they are not wholly distinct domains. Strictly
differentiating personality from psychopathology
probably is an overstatement of true differences be-
tween them given that all of these features are pheno-
types with roots in what are necessarily the same
biological and social substrates.

Conclusion

In conclusion, the results of the models estimated here
suggest that large proportions of the recognized men-
tal disorders can be organized within a framework
shared by personality trait domains. These spectra
that cut across personality and psychopathology pro-
vide fundamental orienting dimensions for organizing
classification and guiding research in the service of
identifying core mechanisms. Although further refine-
ment of the precise structure of these dimensions is
warranted, the outlines of the picture appear clear. A
comprehensive framework of individual differences
in normative and maladaptive functioning provides
much needed integration of psychiatric nosology
with the basic sciences that should be its foundation.
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Notes

! We note that Kendler et al. (2011) also examined the joint
genetic structure of clinical syndromes and PDs in what
are very similar models. We do not discuss this as a separ-
ate study here given that Kendler et al. employ the same
sample as, and arrive at similar conclusions to Reysamb
et al. (2011).
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2 Participants were excluded if (a) preliminary analyses indi-
cated excessively inconsistent responding based on ad hoc
inconsistency indices, (b) they had excessive missing
responses on patient-report scales (i.e. more than 50%),
or (c) they exhibited behaviors in session that suggested
that their responses were not trustworthy (e.g. under the
influence of substances). Sixty-seven participants were re-
moved for data untrustworthiness.

We also ran all models with an alternative oblimin rotation to
determine whether results were robust to rotational criteria.
Results suggested that the two rotations provided highly
similar solutions that would result in the same conclusions.

Given the demographic diversity in the sample, we
re-estimated the final five-factor model while simul-
taneously regressing all indicators on sex, age, and race
to ensure that the structure did not substantively change.
Results of this model were highly consistent with the pre-
sented model, with some coefficients changing only in the
third and second decimal points.
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