
Linking Antisocial Behavior, Substance Use, and Personality: An
Integrative Quantitative Model of the Adult Externalizing Spectrum

Robert F. Krueger, Kristian E. Markon, Christopher J. Patrick, Stephen D. Benning, and Mark
D. Kramer
University of Minnesota, Twin Cities Campus

Abstract
Antisocial behavior, substance use, and impulsive and aggressive personality traits often co-occur,
forming a coherent spectrum of personality and psychopathology. In the current research, the authors
developed a novel quantitative model of this spectrum. Over 3 waves of iterative data collection,
1,787 adult participants selected to represent a range across the externalizing spectrum provided
extensive data about specific externalizing behaviors. Statistical methods such as item response
theory and semiparametric factor analysis were used to model these data. The model and assessment
instrument that emerged from the research shows how externalizing phenomena are organized
hierarchically and cover a wide range of individual differences. The authors discuss the utility of this
model for framing research on the correlates and the etiology of externalizing phenomena.
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The existence of individual differences in the tendency to contain versus express impulses has
been recognized in academic psychology since its inception as a discipline (James,
1890/1983). In more recent times, this domain has been instantiated in psychological constructs
ranging from disinhibition (Clark & Watson, 1999; Gorenstein & Newman, 1980) to
impulsivity (Barratt, 1994; Dickman, 1990; Gray, 1981; Whiteside & Lynam, 2001), ego
control (J. Block, 1965; J. H. Block & Block, 1980), constraint (Tellegen, 1985), the problem
behavior syndrome (Jessor & Jessor, 1977), sensation seeking (Zuckerman & Kuhlman,
2000), and novelty seeking (Cloninger, Svrakic, & Przybeck, 1993). In addition, a dimension
of effortful control is a salient feature of childhood temperament that likely relates to these
disinhibitory personality characteristics in adulthood (Rothbart, Ahadi, & Evans, 2000).
Robust correlations have also been observed between these disinhibitory personality constructs
and mental disorders involving substance problems and antisocial behavior (for a review, see
Sher & Trull, 1994).

In spite of these rich interrelations, many of these constructs continue to be studied and
conceptualized as separate entities, in separate literatures. A major reason for this
fragmentation is the lack of an integrative model of this domain (Widiger & Clark, 2000). The
purpose of the current research is to further the development of an empirically based model of
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this broad domain of personality and psychopathology, which we term the externalizing
spectrum (Krueger, Markon, Patrick, & Iacono, 2005).

Origins of the Externalizing Spectrum Conceptualization
As applied to adult psychopathology, the externalizing spectrum conceptualization emerged
initially from research on mental disorders defined within current nosologies. In the Diagnostic
and Statistical Manual of Mental Disorders (4th ed., text. rev.; DSM–IV–TR; American
Psychiatric Association, 2000), various forms of substance problems are conceptualized as
discrete disorders that are separate from antisocial behavior disorders. Serious antisocial
behavior earlier in life is labeled conduct disorder and is considered a disorder usually first
diagnosed in infancy, childhood, or adolescence; serious antisocial behavior that persists into
adulthood is labeled antisocial personality disorder; and antisocial behavior that originates in
adulthood is listed as an “other condition that may be a focus of clinical attention” and is not
considered a disorder per se. Although substance problems, conduct disorder, and antisocial
personality disorder are conceptualized as distinct and are listed in separate sections of the
DSM–IV–TR, extensive research shows that these disorders co-occur at well beyond chance
levels (see, e.g., Armstrong & Costello, 2002, and Waldman & Slutske, 2000, for reviews).
Indeed, multivariate analyses of patterns of co-occurrence among these disorders have revealed
a factor—a coherent liability dimension—that links these disorders and distinguishes them
from other commonly occurring disorders (e.g., mood and anxiety or internalizing disorders;
Kendler, Davis, & Kessler, 1997; Krueger, 1999; Krueger, Caspi, Moffitt, & Silva, 1998).
Similar internalizing and externalizing factors have been highly replicable in literature on the
empirical organization of psychopathology in children (e.g., Achenbach & Edelbrock, 1984),
and the terms internalizing and externalizing recognize this structural connection between the
child and adult psychopathology literatures.

Given well-replicated evidence for the existence of a coherent externalizing liability, recent
research has focused on better understanding the nature of this liability. Two major approaches
have been pursued. A first approach has focused on studying the genetic and environmental
origins of externalizing liability. Krueger et al. (2002) examined the genetic and environmental
origins of externalizing liability in a sample of twins in late adolescence. The adult criteria of
the antisocial personality disorder diagnosis—conduct disorder, alcohol dependence, drug
dependence, and an unconstrained personality style—were successfully modeled as indicators
of a single liability continuum, and variation along that continuum was found to be primarily
attributable to genetic influences. Hicks, Krueger, Iacono, McGue, and Patrick (2004) extended
this model by also including these twins’ parents and found that parent–offspring resemblance
could be attributed to transmission of the general externalizing liability, as opposed to separate
transmission of risk for individual externalizing disorders. Young, Stallings, Corley, Krauter,
and Hewitt (2000) also obtained evidence for a genetically coherent externalizing continuum
linking conduct disorder, substance experimentation, attention-deficit/hyperactivity disorder,
and the personality trait of novelty seeking in a sample of adolescent twins. A study by Kendler,
Prescott, Myers, and Neale (2003) presented evidence that alcohol dependence, other drug
abuse or dependence, adult antisocial behavior, and conduct disorder were well modeled as
indicators of a genetically coherent externalizing continuum in adults. Thus, across a number
of studies and research groups, externalizing liability has been found to be substantially
heritable and coherent at a genetic level.

A second approach to better understanding the nature of externalizing liability has focused on
comparisons of dimensional and categorical models of externalizing disorders. Recent
developments in statistical modeling facilitate the direct comparison of models that posit
different accounts of the occurrence and co-occurrence of psychopathological syndromes. One
type of model (a latent class model) posits a categorical account of the occurrence and co-
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occurrence of externalizing disorders. This type of model would fit the data if there were
evidence of a categorical distinction between specific externalizing disorders or groups of
disorders (e.g., substance use problems vs. antisocial behavior). Another type of model (the
latent trait model) posits a continuous account of the occurrence and co-occurrence of
externalizing disorders. This type of model would fit the data if there were evidence of
continuity between separate externalizing disorders, such that the various disorders could be
linked to a unifying continuum. These models are not generally equivalent and may therefore
be compared in their ability to fit observed data (Lubke & Neale, 2006; Markon & Krueger,
2006).

Krueger, Markon, et al. (2005) fitted these models to data on conduct disorder, antisocial
behavior (the adult criterion of antisocial personality disorder), alcohol dependence, marijuana
dependence, and drug dependence, as defined by the Diagnostic and Statistical Manual of
Mental Disorders (3rd ed., rev.; DSM–III–R; American Psychiatric Association, 1987), in a
sample of Minnesota adults. Markon and Krueger (2005) fitted the same models to data on
nicotine dependence, alcohol dependence, antisocial personality disorder, marijuana
dependence, cocaine dependence, and other substance dependence, as defined by the
Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM–IV; American
Psychiatric Association, 1994), in a nationally representative sample of adults in the United
States. In both studies, the best fitting model was a latent trait model positing a continuous
account of the occurrence and co-occurrence of externalizing disorders, in which the unifying
externalizing liability was normally distributed. Thus, externalizing liability has been found to
be well modeled as a coherent and normally distributed dimension of risk, as opposed to as a
set of separate categories corresponding to separate disorders or classes of disorder.

In sum, the current literature supports a number of interrelated conclusions. Co-occurrence
patterns of DSM-defined externalizing disorders are well fitted by models that posit a unifying
externalizing liability, and etiologic factors of a mostly genetic nature undergird the phenotypic
coherence of this liability. In addition, direct comparisons of categorical and continuous
accounts of externalizing liability support the idea that the liability is continuous in nature.

Taken together, these findings indicate that DSM-defined substance and antisocial behavior
disorders are well conceptualized as elements within a coherent externalizing spectrum. The
spectrum concept is apt for linking these findings because it captures the idea of a continuously
varying domain of problems united by substantial etiologic commonalities, yet it also
accommodates distinctive features of specific elements within the domain. Although substance
and antisocial behavior disorders are linked by the shared externalizing liability, other etiologic
factors contribute to the precise expression of these factors—for example, in contributing to
the use of one substance versus another (Kendler et al., 2003; Tsuang et al., 1998).

Connecting Externalizing Psychopathology and Personality Traits
Given the continuous nature of the externalizing liability, the externalizing spectrum may
transcend the putative distinction between “abnormal” or psychopathological phenomena and
more “normal” phenomena, such as specific personality traits. Current conceptualizations of
psychopathology tend to recognize personality traits only to the extent that they are elements
of personality disorders—when they are extreme, inflexible, or maladaptive. However,
evidence for the continuity of the externalizing spectrum brings into question the idea that
abnormality is a feature inherent to externalizing phenomena. That is, there is better empirical
evidence for the continuity, as opposed to the discreteness, of specific externalizing syndromes
and the overarching externalizing liability (Krueger, Markon, et al., 2005; Markon & Krueger,
2005). This leads to the possibility that the externalizing spectrum extends into the realm of
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more normal-range individual differences, such as those typically categorized under the rubric
of personality traits.

Along these lines, extensive evidence documents significant correlations between personality
traits and externalizing forms of psychopathology. In particular, the most relevant specific traits
entail aggression and impulsivity (Acton, 2003; Casillas & Clark, 2002; Lynam, Leukefeld, &
Clayton, 2003; Sher, Bartholow, & Wood, 2000; Slutske et al., 2002). In the higher order
structure of personality, these specific traits fall in the domains of Disagreeableness and
Unconscientiousness at the five-factor level, and these five-factor-level domains combine to
form the broader domain of disinhibition, or lack of constraint (Markon, Krueger, & Watson,
2005). Thus, the personality correlates of externalizing problems make psychological sense:
Disinhibitory traits, such as aggression and impulsivity, are consistently associated with
externalizing forms of psychopathology.

A persistent question, however, is how to best conceptualize these personality–
psychopathology correlations. One compelling possibility that flows directly from the
externalizing spectrum model (ESM) is that disinhibitory personality traits are elements within
the externalizing spectrum, alongside more patently psychopathological phenomena, such as
“diagnosable” antisocial behavior and substance use problems. Although this hypothesis is
compelling, existing conceptual and assessment models serve as a barrier to direct evaluation.
Personality traits and mental disorders tend to be studied in distinct literatures and, hence,
constructed and assessed in distinct ways. Mental disorders are typically studied as dichotomies
(presence vs. absence of a diagnosis), constructed by complex diagnostic algorithms.
Personality traits are typically studied as continuous variables, constructed by adding up the
number of indicators endorsed. A direct test would be facilitated by mixing concepts from
psychopathology and personality in the same assessment and evaluating the extent to which
these concepts are empirically organized into a coherent spectrum of individual differences,
as opposed to being organized into personality constructs versus psychopathology constructs.

Toward a Comprehensive Model of the Externalizing Spectrum
The current literature shows that DSM-defined substance use disorders and antisocial behavior
disorders can be understood as elements within a genetically coherent, continuously varying
liability spectrum. The literature also shows that these problems are closely associated with
disinhibitory personality traits. This suggests that these various constructs—substance use
problems, antisocial behavior problems, and disinhibitory personality traits—and their
associated literatures might be usefully brought together under a single, unifying model.

If this could be accomplished, it would have wide-ranging implications for how these constructs
are thought about and studied. For example, rather than organizing the study of these constructs
on the basis of their apparent surface manifestations (e.g., as substance use problems vs.
antisocial behavior), they could be studied based on their underlying empirical structure (e.g.,
in terms of a continuum of liability for a variety of problems in this realm as well as specific
etiologic contributions to specific manifestations of this liability).

In constructing this type of spectrum model, a number of more specific considerations also
become salient. As described earlier, a major barrier to integration involves the distinct ways
candidate elements within the externalizing spectrum are constructed and assessed. For
example, DSM-defined diagnoses collapse information about a number of more narrow
constructs (e.g., impulsivity and aggression) into single categories (e.g., antisocial personality
disorder). Similarly, personality constructs of various levels of breadth versus specificity have
been studied in relation to externalizing problems, from broad domains, such as
disagreeableness and unconscientiousness (Lynam et al., 2003) or behavioral undercontrol
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(Slutske et al., 2002), to more narrow domains, such as a lack of compliance (J. D. Miller,
Lynam, & Leukefeld, 2003).

In construction of a comprehensive, empirically based model of the externalizing spectrum,
therefore, it would be useful to begin at the most specific level possible with all target elements,
regardless of their origin in a specific literature or domain or their putative status as a cause
versus a consequence. This step is important because it places all candidate elements, or facets,
on the same level playing field, thereby allowing data to determine how these elements are
organized. In the current research, we therefore began by identifying target externalizing
spectrum facets at a very specific level, guided by our current understanding of externalizing
phenomena from the existing literature. For example, rather than starting with constructs such
as antisocial personality disorder, we began by identifying specific elements within those
aggregate constructs, such as specific forms of aggression and impulsivity.

The next step in the process was to instantiate these constructs in a specific assessment approach
that was amenable to exploratory empirical analysis so that we could use data to work from
the ground up in determining how these constructs are organized into a coherent model.
Although these constructs can be measured in numerous ways, the practical starting point we
chose was self-report. Self-reports have various strengths and weaknesses (Stone et al.,
1999), but a major strength in the current context is that such approaches allow the efficient
collection of extensive information from the perspective of the self—that is, the perspective
of the individual who has the most exposure to his or her own behavioral tendencies.

A next step was to identify groups to target in data collection. Often, when models are first
developed, they are developed for application to relatively specific populations (e.g.,
prisoners). This is a very practical strategy, but it can also serve as a barrier to the integration
of constructs across a wide range of individual differences. With regard to the externalizing
spectrum, this is a particularly salient issue because the construct is hypothesized to cover a
wide range, transcending normal personality and abnormal phenomena. We therefore sampled
from groups across a wide range of putative externalizing behavioral tendencies, including
both university students and incarcerated prisoners. In addition, we took an iterative approach
to developing our models by sampling independently from these groups over the course of
three waves of data collection. That is, we began with an initial sample of students and prisoners
and allowed our analyses of data collected from this initial sample to guide our construction
of questions to be asked in the next wave, repeating this process over three waves of data
collection from nonoverlapping groups of research participants.

A final step involved the identification of appropriate statistical approaches to the data, as these
approaches provide the means to link raw data with conceptual models of the externalizing
spectrum. Statistical approaches have grown exponentially in both their utility and their
sophistication in recent years, and, hence, a final step in the current research was to identify
relevant statistical innovations (e.g., item response theory [IRT] models and new approaches
to factor analysis) and demonstrate their application to modeling the externalizing spectrum.
This serves two purposes. It provides the means of linking our data with conceptual models,
but it also serves the purpose of outlining how recent developments in modeling can be critically
useful in providing a close link between data and conceptual models of the organization of
psychopathology and personality.

Method
Facets of the externalizing spectrum were developed through an iterative process involving
generation of items describing specific externalizing phenomena, factor and cluster analysis
of these items, and item selection. In each wave of data collection, items were written to target

Krueger et al. Page 5

J Abnorm Psychol. Author manuscript; available in PMC 2008 February 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



specific constructs; items targeting each construct were factor and cluster analyzed to identify
unidimensional item sets, and items within each set were selected via IRT criteria. In this way,
the results of each wave of data collection were used to formulate new constructs or generate
new items for the next wave of data collection. Specific details regarding analytic techniques
used in this iterative process are explained below in the contexts in which they were used in
this research.

Participants and Procedure
Participants in the current research were recruited from undergraduate psychology courses, a
male medium-security state prison, and a female minimum–medium-security prison.
Candidate items were administered in questionnaire form to students in classrooms and
auditoriums and to prisoners in gymnasiums or community areas of the prisons, which were
temporarily furnished with chairs and tables. The questionnaire administration sessions
involving students were monitored by research assistants, and prison administration sessions
were also monitored by at least one correctional officer in addition to research assistants.
Written informed consent was obtained from all participants prior to administration of the
questionnaires. Participants were encouraged to complete the questionnaires honestly, and
prisoners were made aware of methods of validity evaluation available to us (e.g., the ability
to compare questionnaire responses and information contained in prison records).
Confidentiality of responses was emphasized orally and in the study consent forms. Student
participants were compensated with extra credit toward their psychology course grade or a
payment of $10, and prison participants were each paid $10.

Data were collected in three separate waves, which resulted in three nonoverlapping samples.
A small number of participants’ inventories (n = 22) were removed prior to analyses because
their pattern of responding appeared obviously invalid upon visual inspection (e.g., zigzag
patterns of responses, several pages of all “false” responses). The analyses presented here are
based on all remaining data. Questionnaire responses were collected from 289 students and
286 prisoners in the first wave of data collection, 299 students and 314 prisoners in the second
wave, and 283 students and 316 prisoners in the third wave. There were 1,787 participants
(49% male) in the sample, collapsed across the three waves. The mean participant age was
26.8 years (SD = 9.4, range = 18–63; see Table 1 for additional demographic information).

Item Content
Items were written by project personnel who were familiar with the target constructs under
consideration. Various sources were consulted during initial item writing, including existing
literature on targeted constructs and their instantiation in diverse existing instruments (Alcohol
Dependence Scale; Skinner & Allen, 1982; Barratt Impulsiveness Scale; Barratt, 1994; Buss–
Perry Aggression Questionnaire; Buss & Perry, 1992; Dickman Impulsivity Inventory;
Dickman, 1990; Eysenck Impulsivity-7 Scale; Eysenck, Pearson, Easting, & Allsopp, 1985;
Michigan Alcoholism Screening Test; Selzer, 1971; Psychopathy Checklist—Revised; Hare,
2003; Psychopathic Personality Inventory; Lilienfeld & Andrews, 1996; Substance Abuse
Module; Robins, Babor, & Cottler, 1987; Short Drug Abuse Screening Test; Skinner, 1982;
State–Trait Anger Expression Inventory; Spielberger, 1988; Sensation Seeking Scale;
Zuckerman, 1979; Urgency–Premeditation–Perseverance–Sensation Seeking–Impulsivity
Questionnaire; Whiteside & Lynam, 2001), as well instruments designed to assess multiple
constructs of potential relevance (Emotionality–Activity–Sociability–Impulsivity
Questionnaire; Buss & Plomin, 1975; Multidimensional Personality Questionnaire; Tellegen,
in press; Neuroticism–Extraversion–Openness Personality Inventory–Revised; Costa &
McCrae, 1995). We also consulted diagnostic criteria listed in the DSM–IV–TR (American
Psychiatric Association, 2000), with particular attention to criteria for disorders that have
externalizing features: oppositional defiant disorder, conduct disorder, attention-deficit/
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hyperactivity disorder, intermittent explosive disorder, antisocial personality disorder,
borderline personality disorder, and substance abuse and dependence criteria. Items were
selected for inclusion in data collection on the basis of rated estimated severity and relevance
to constructs, existing literature on similar items, and readability. All items included for data
collection were required to have a readability level of no higher than eighth grade.

Constructs targeted during item generation changed somewhat over the course of the three
waves of data collection, because of the iterative nature of the study design. For the initial wave
of data collection, 11 construct domains were targeted: aggression, lack of remorse, blame
externalization, alcohol use, marijuana use, drug use, antisocial behavior, impulsivity,
irresponsibility, rebelliousness, and sensation seeking. For the second wave of data collection,
no additional constructs were targeted, although new items were generated as additional
indicators of existing constructs on the basis of the item and factor analytic results of the first
wave of data collection. For the third wave of data collection, 4 new constructs were targeted:
affiliation, dependability, obedience, and need for routine. The targeting of these new
constructs during the third wave of data collection coincided with a general effort to generate
items assessing the opposite pole of the hypothesized general externalizing factor.

Item Analyses
Analyses corresponding to each wave proceeded in two broad phases. In the first phase, an
initial set of structural analyses was conducted to identify or confirm unidimensional subfactors
within each targeted domain. In the second phase, IRT analyses were conducted to identify
items that had desirable measurement characteristics for each subfactor.

In each wave, all data available for an analysis were used, to maximize the amount of
information available about each item. The total sample size used in each wave was therefore
cumulative, including data from prior waves in addition to data from the current wave.
Although we are not aware of methodological research directly supporting either this strategy
or alternative strategies (e.g., estimation of final parameters in an independent sample) in
psychometrics, other recent methodological work (Skol, Scott, Abecasis, & Boehnke, 2006)
showed that it is more efficient to jointly analyze all the data simultaneously when estimating
model parameters, as opposed to limiting final parameter estimates to the second stage of a
two-stage design, when the first stage involves obtaining initial estimates and the second stage
involves independent reestimation of a subset of parameters in an independent sample. As new
items were introduced in each wave, responses of individuals from prior waves were treated
as missing on the new items. The missing data were then treated with full-information missing
data analytic methods, which have been recommended for modeling data that are missing by
design, such as our data (Graham, Hofer, & MacKinnon, 1996; Schafer & Graham, 2002).

Item structural modeling—Initial item structural analyses were conducted to identify
unidimensional subfactors within each targeted domain. These initial item structural analyses
were conducted via exploratory factor analysis (EFA) and cluster analysis. EFA was conducted
on the item polychoric correlation matrices via the Mplus computer package (Muthén &
Muthén, 1998–2004) with maximum likelihood estimation and varimax and promax rotation.
Estimated polychoric correlations between items in each domain were used to avoid spurious
identification of “difficulty factors”—that is, factors consisting of items that had similar
response category endorsement frequencies (McDonald, 1965). EFAs were generally
conducted within each construct domain (e.g., EFAs were conducted on aggression items,
impulsivity items, etc.). Additional EFAs were also conducted on combined item sets of
conceptually similar domains, to test for discriminant relations between item sets (e.g., in the
first wave of data collection, the marijuana and drug items were treated as a single domain in
an additional EFA, to ensure that the items were not better modeled as a single domain).
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Cluster analysis is increasingly advocated as a means of exploring the structure of relationships
among measures. Exploring the structural relations among measures can be conceptualized as
a cluster analytic task in that the goal of the analysis is to identify clusters of similar, correlated
measures and to explore relationships among those clusters. The flexibility and accuracy of
cluster analytic techniques have led to increasing recognition and recommendation of their use
in the delineation of factor structure, especially in cases in which variables are highly correlated
(Bacon, 2001; Tate, 2003; van Abswoude, Vermunt, Hemker, & van der Ark, 2004).

In the present cluster analyses, we used polychoric correlations or angular distances as indexes
of similarity between items.1 Clustering via Ward’s (1963) method was then used to examine
the hierarchical structure of the externalizing items. Ward’s method has been shown to be
effective in delineating factor structure relative to other hierarchical agglomerative clustering
techniques (Kim, 2002;Siok-Hoon, 1999).

In conducting structural analyses, domain factor models were retained on the basis of item
clustering, scree plot considerations, and replicability of factor solutions across waves of data
collection. In initial waves of data collection, we favored factor models that contained more
factors over factor models that contained fewer factors, to maintain a primary-level
representation of externalizing phenomena. We favored factor models that contained fewer
factors in later waves of data collection if the lower level factors did not replicate across waves.

Item response modeling—Following identification of unidimensional factors within each
domain, item responses were modeled via IRT methodology. For these IRT analyses, items
were assigned to the factors on which they had the greatest loadings in the EFAs. For all items,
the graded response model (GRM; Samejima, 1969) was used, as implemented in MULTILOG
(Thissen, 1991). The GRM is an extension of a two-parameter logistic IRT model for
dichotomous (e.g., true–false) items to ordered polytomous items (i.e., items with multiple
response options; e.g., our items, which were rated on a 4-point scale with response options of
true, somewhat true, somewhat false, and false). The two parameters of the GRM refer to (a)
the discrimination, or the strength of the association between the item and the factor it measures,
and (b) the locations of specific response options for an item, or the level along the factor that
a response option best measures, from low to high levels of the factor. These concepts are
explained in greater detail in a variety of sources (e.g., Embretson & Reise, 2000).

For our current purpose of developing scales to measure the externalizing spectrum, the
discrimination and location parameters from the GRM were also combined to index the
information provided by specific items. Information refers to the precision with which an item
measures a specific factor at a specific level (see, e.g., Embretson & Reise, 2000). In particular,
items were selected with the goal of maximizing information over a wide range of locations
(i.e., severity or extent of externalizing tendencies, from low to high levels). Items were retained
if they had relatively larger discrimination parameter estimates and if the maximum of the item
information function occurred in an area of the trait distribution that was not sufficiently
represented by other items. In this regard, items with relatively low discriminations—although
still above a reasonable threshold—might be retained if their information function was centered
on a range of the trait distribution that was not represented by other items. Similarly, in domains
with a large number of items, items with relatively large discriminations might not have been
retained if their information functions overlapped substantially with other items.

1In the present analyses, using the correlation as a similarity metric is equivalent to using the angular distance between measures on the
basis of standardized principal-component loadings from a full (untruncated) component analysis in which there are as many components
as items. The angular distance is a quantity directly proportional to the distance between two measures in this type of component loading
space and has been proposed as a useful metric for psychometrically oriented cluster analyses (T. R. Miller & Hirsch, 1992). Because
using the correlation as a similarity metric is equivalent to using the angular distance in the current analyses, our cluster analyses can be
interpreted as clustering measures on the basis of the extent to which they occupy the same location in full component loading space.
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We also considered the possibility that specific items marked for potential deletion might
contain content relevant to another domain. That is, we analyzed items that did not meet initial
selection criteria together with items from other domains to determine whether they might
function better in a different item set. These “orphan items” were correlated with maximum
likelihood trait estimates in other domains. If an orphan item correlated highly with a trait
estimate from another domain, we included that item in an IRT analysis with items in that
domain to determine whether it met criteria for inclusion in that domain.

Additionally, following initial item selection, structural analyses were conducted to determine
the relevance of each subfactor to the overall externalizing spectrum, and items indexing
subfactors that were not relevant to externalizing were removed. That is, following item
selection at each wave of data collection, preliminary maximum likelihood scale score
estimates were obtained for each subfactor via MULTILOG. A one-factor model was then
fitted to these estimates with maximum likelihood estimation. Hierarchical cluster analyses
were also conducted on the estimates. Items indexing factors that had small loadings in a one-
factor model and did not cluster with the bulk of other subfactors (suggesting lack of relevance
to the general externalizing construct) were dropped from further waves of data collection.

Results
Item analyses conducted across the three iterative waves of data collection delineated a final
set of 23 unidimensional scales, comprising a total of 415 items. These scales represent
subfactors of the original 11 targeted construct domains, plus 1 of the new constructs targeted
in the third wave of data collection (dependability). The 23 subfactor scales cover a range of
content as well as a range of severity of externalizing behavior.

Scale Content
Example items from each of the 23 subfactor scales are given in Table 2. Items in Table 2 were
selected according to the location of maximum item information in terms of latent trait value,
symbolized by the Greek letter eta (η). Items shown are those with the minimum, median, and
maximum eta location of the information peak among items in each subscale. The example
items thus represent the range of severity for each subscale. Examination of the items
represented in Table 2 indicates that the subfactor scales cover a relatively broad range of
severity within each construct.

Relational, Physical, and Destructive Aggression—These three scales measure
aggressive behavior in various forms. Behaviors represented in the Relational Aggression scale
include spreading rumors or lies about others, insulting them, and interfering in their
relationships as a way to aggress. Behaviors represented in the Physical Aggression scale
include hitting and striking others, participating in fights, and using physical restraint
aggressively. The Physical Aggression scale also includes items reflecting use of weapons as
well as aggressive rumination and threat. Items in the Destructive Aggression scale largely
reflect property destruction; representative behaviors include vandalism, property destruction,
and fire setting.

Empathy—This scale measures sympathy or lack of sympathy for others and sensitivity or
lack of sensitivity to the effects of one’s actions on other people. Items keyed in one direction
on this scale reflect callousness and a lack of remorse with regard to one’s actions; items keyed
in the other direction reflect empathy and concern about the effect of one’s actions on others.
Extreme responders on this scale are unusually empathetic or, at the other pole, express little
regard for the consequences of their actions with respect to other individuals. The Empathy
scale was derived from items targeting the lack of remorse domain.
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Blame Externalization—Items on this scale reflect externalization of blame and denial of
wrongdoing. Item content includes beliefs that one has been accused of behaviors that one did
not do or has been accused of things one did not do wrong. Constituent items also reflect a
sense of being unfairly blamed or accused of something wrong. Extreme responders would
likely describe themselves as largely innocent individuals who have been unfairly blamed for
things they did not do.

Alienation—Items on this scale largely reflect feelings of alienation from others. Item content
includes feelings that one has been manipulated, used, or otherwise mistreated by others as
well as feelings of being betrayed and mistrusting others. The Alienation scale comprises items
that originally targeted blame externalization, together with additional items targeting
alienation as a distinct construct. In contrast to the Blame Externalization items, which convey
a simple denial of responsibility, Alienation items convey a sense that one has been mistreated.

Alcohol Use and Problems—Derived from the same item set, these two scales assess use
and problems associated with alcohol. The two scales differ in their reference to negative
consequences of alcohol use. Items on the Alcohol Use scale reflect experience with alcohol,
without reference to the problematic consequences reflected in the Alcohol Problems subscale.
Items on the Alcohol Use scale also reflect enjoyment of alcohol or inexperience with alcohol.
Items on the Alcohol Problems scale, in contrast, reflect abusive or dependent use of alcohol
or, more generally, alcohol use that has problematic consequences. Items on the Alcohol
Problems scale contain various abuse and dependence content, including withdrawal;
tolerance; and use associated with medical, legal, and social problems.

Marijuana Use and Problems—These two scales originally derived from the same item
set. Items on the Marijuana Use scale reflect experience with marijuana, largely without
reference to the problematic consequences reflected in the Marijuana Problems subscale. Some
item content on the Marijuana Use scale does reflect hazardous use; there is also content
reflecting enjoyment of marijuana. Items on the Marijuana Problems scale reflect abusive or
dependent use of marijuana or, more generally, marijuana use that has problematic
consequences. Items on the Marijuana Problems scale comprise various abuse and dependence
content, including tolerance and use associated with legal and social problems.

General Drug Use and Problems—These two scales originally derived from the same
item set. Items on the Drug Use scale reflect experience with drugs, without reference to the
problematic consequences reflected in the Drug Problems subscale. Rather than dealing with
specific drugs, most of the items make reference to classes of drugs, either by referencing
effects or by giving multiple examples in a single item. Some items on the Drug Use scale also
reflect inexperience with drugs. Items on the Drug Problems scale, in contrast, reflect abusive
or dependent use of drugs or, more generally, drug use that has problematic consequences.
Items contain various abuse and dependence content, including withdrawal, tolerance, and use
associated with legal and social problems.

Problematic Impulsivity—Items in this scale originally targeted the impulsivity domain.
These items reflect lack of control associated with negative consequences. Item content
includes references to impulsivity with negative consequences or impulsivity experienced as
unpleasant because of a subjective sense of lacking control over one’s own actions.

Planful Control—Items in this scale originally targeted the impulsivity domain and reflect
adaptive planning, foresight, and restraint. High scorers would tend to describe themselves as
being thoughtful and inclined to weigh consequences before acting.
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Impatient Urgency—This scale was the third to emerge from items written to target the
impulsivity domain. Item content includes references to impatience and a sense that desires
must be satisfied immediately. High scorers describe themselves as often feeling strong urges
that are outside their control.

Criminal Theft and Fraud—Items on these two scales target the antisocial behavior domain.
Items on the Criminal Theft scale reflect various forms of theft, including theft, burglary, and
robbery involving property or money. Items on the Fraud scale reflect swindling, conning,
lying, and other forms of dishonesty and deceptiveness. Item content on the Fraud scale reflects
a general tendency to lie or otherwise misrepresent oneself to receive benefits of various sorts
(e.g., sex, status, money).

Honesty—Although the Honesty scale originally comprised a small number of items written
to target the antisocial behavior domain, additional items were later added to expand the content
of the scale. Items on this scale reflect general honesty and truthfulness. An extreme scorer on
this scale would describe him or herself as someone for whom truthfulness is important and as
someone who rarely, if ever, lies.

Irresponsibility—Items on this scale reflect irresponsibility as manifested in various ways,
including failure to meet formal agreements or social or vocational expectations. Many items
reference failure to honor financial contracts (e.g., loan payments, taxes) or other formal
obligations (e.g., court appearances)—circumstances in which the person had some specific
responsibility that he or she then failed to live up to.

Dependability—Items on this scale reflect general dependability and conscientiousness.
Item content includes completing goals set or projects started as well as a sense of commitment.
A few items are reversed in content, reflecting tardiness or lack of punctuality. High scorers
on this scale describe themselves as being committed to goals and as being individuals that
others see as reliable and dependable.

Rebelliousness—Items in this scale reflect rebelliousness. High scorers describe
themselves as having a tendency to violate rules and to disobey others.

Excitement Seeking and Boredom Proneness—These two scales originally derived
from the sensation seeking item set. Items in the Excitement Seeking scale reflect thrill- or
excitement-seeking behavior, including enjoyment of arousal and excitement. Many items in
the Excitement Seeking scale reflect enjoyment of risk and dangerous behavior because of the
arousal it provides. Items in the Boredom Proneness scale reflect a tendency to become bored
easily. Extreme scorers on the Boredom Proneness scale would likely describe themselves as
becoming bored easily and as having difficulty remaining entertained.

Scale Measurement Properties
Figure 1 presents test information functions for each of the 23 scales. It is important to note
that, while the range of the latent trait eta (depicted on the x-axis in z score units, i.e., with a
mean of zero and a standard deviation of one) remains constant across the 23 panels, the range
of the test information (depicted on the y-axis) changes. The difference in range of test
information across the 23 subscales is due to a variety of factors, including differences in the
number of items per scale, as well as differences in the measurement properties of constituent
items.

The test information functions for different scales are consistent with each scale’s content. For
example, the substance problem scales are characterized by greater measurement information
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at the high end of their trait distributions than the substance use scales. This is consistent with
interpretation of substance problems as being more severe than substance use per se.

The test information functions also suggest that certain scales provide effective measurement
information over a greater range of their trait distribution than other scales. The Empathy scale,
for example, provides effective measurement information over a wider range of its trait
distribution than other scales centered on the same range of their trait distributions, such as
Alcohol Use. Similarly, the Relational Aggression scale provides information about the latent
trait over a wider range of its trait distribution than other aggression scales, including the
Physical and Destructive Aggression scales. Inasmuch as our strategy in developing these
scales was to cover a wide range across each of the unidimensional constructs portrayed in
Figure 1, a reasonable interpretation is that, in addition to varying in their location or severity,
the constructs also vary somewhat in their breadth. For example, relational aggression
encompasses a wider range of aggressive content than destructive aggression (cf. the items in
Table 2).

Reliability—Reliability estimates for the scales (ρ) are also provided in Table 2. Reliability
estimates were calculated via formulas provided by Mellenbergh (1996) and reflect the
proportion of observed trait estimate variance due to latent trait variance. That is, the reliability
is given by

ρ = var (η)
E var (x | η) + var (η) , (1)

where var(η) is the variance of the latent trait η (fixed at 1.0 or 0.5 on the basis of theoretical
considerations explained below), and var(x|η) is the variance of the trait estimate conditional
on the value of the latent trait. The quantity var(x|η) is equal to the inverse of the test information
in IRT and reflects the measurement error at a given level of the latent trait (i.e., lack of
information). The expected value (i.e., mean) of the conditional variance, E[var(x|η)], is taken
over the latent trait distribution. It is approximated by

E var (x | η) = ∑k var (x | ηk)p(ηk), (2)

where p(ηk) is the probability of latent trait value ηk and the sum is taken over a number of
latent trait values k. The value in Equation 2 represents the average or typical measurement
error in a sample.

It is important to note that reliability estimates are specific to a given sample, in that they depend
on the latent trait distribution in a specific sample of individuals in addition to scale
characteristics. In this regard, actual reliabilities will change depending on a particular sample
and could increase or decrease depending on the extent to which a sample “matches” the scales
in severity and shape. Consistent with the notion that measures ideally should match a latent
trait distribution, in calculating the reliability estimates in Table 2, we assumed that each sample
latent trait distribution was normally distributed, with a mean equal to the location of maximum
test information and a variance equal to 1 (or 0.5 in some cases, as explained below). These
reliability estimates are provided as a heuristic index of reliabilities likely to be encountered
in applications of the scales delineated in Table 2 to samples that match the scales in
distribution.

The substance scales illustrate the impact of sample characteristics on reliability estimates. For
example, although the substance scales considered as a whole have the greatest information
(see Figure 1), they had lower estimated reliabilities with an assumed variance of 1.0. This is
due to the fact that, although the substance scales provide a substantial amount of measurement
information, each scale measures a trait over a relatively restricted range of severity.
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Individuals outside of the effective measurement range of the scale will not be measured well.
Consistent with this, restricting the assumed variance of the latent trait from 1 to 0.5—thereby
decreasing the number of individuals outside the effective range of the scale—increased the
estimated reliability of the Alcohol Problems and Use scales from .93 and .64, respectively,
to .98 and .90; increased the estimated reliability of the Marijuana Problems and Use scales
from .42 and .82, respectively, to .97 and .97; and increased the Drug Problems and Use scale
reliabilities from .50 and .79, respectively, to .98 and .96. Alternatively, by combining the pairs
of substance use and problem scales—thereby covering a greater range of the latent trait—we
obtained an overall reliability for an Alcohol Behaviors scale of .94, an overall reliability for
a Marijuana Behaviors scale of .88, and an overall reliability for a Drug Behaviors scale of .
89. Thus, although these domains can be treated in terms of separate problem and use scales
and these scales are reliable within their specific ranges, effective measurement over a wider
range can be achieved by combining use and problems in a wider range scale. The preferred
approach depends on whether the goal of the assessment enterprise is to tap into a narrower or
broader range of the construct.

In general, the scales were reliable in our sample, as the majority had estimated reliabilities
of .90 or greater. Table 3 elaborates on the reliability findings for the overall sample by
reporting scale means, standard deviations, and reliabilities separately for students and
prisoners in our sample. For purposes of estimating reliability separately in the student and
prisoner subgroups, we used a non-parametric kernel approach, applied to the students’ and
prisoners’ maximum likelihood-estimated IRT scores, to estimate the latent trait densities p
(ηk)—and therefore the latent trait variances var(η). In this approach, we estimated the density
at a latent trait value by determining the proportion of scores near that value, where near was
defined according to the weighted distance from the value. The purpose of this approach was
to determine the extent to which the scales, which were found to be reliable in the overall
sample, were also reliably capturing the variation present in these specific subgroups.

Generally speaking, students showed lower average externalizing tendencies than prisoners,
but prisoners showed somewhat greater standard deviations on most scales. Students and
prisoners showed similar scale reliabilities. These descriptive findings support our strategy of
combining individuals from both subgroups in our endeavor to sample a broad range of
externalizing tendencies, as both subgroups contain variability that is also coherent (reliable),
but in somewhat different ranges.

Scale Structural Modeling
Following the development of scales to measure externalizing facets, the scales themselves
were structurally modeled to identify superordinate externalizing factors and subfactors.
Structural analyses of the externalizing scales were conducted in two phases, an exploratory
phase followed by a confirmatory phase. In the first exploratory phase, cluster analyses and
EFAs of the subscales were conducted to identify models of interest. In the second confirmatory
phase, confirmatory factor analyses (CFAs) were conducted to identify a best fitting model.
All structural analyses were conducted on maximum likelihood estimates of subscale scores
(calculated via MULTILOG).

Exploratory Structural Modeling: Analytic Approach
Hierarchical cluster analyses were conducted with the angular distances among the scales, on
the basis of Pearson correlations, via Ward’s (1963) criterion for combining clusters. In
addition to hierarchical cluster analyses, maximum likelihood EFAs with varimax and promax
rotation were conducted via Mplus (Muthén & Muthén, 1998–2004) to explore subscale factor
structure. Models comprising between 1 and 12 factors were fitted. The fit of these exploratory
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factor models was examined with scree plot and other conventional fit criteria (e.g., root-mean-
square residual).

Exploratory Structural Modeling: Results
Results of the clustering analysis are presented in the dendrogram (tree diagram) displayed in
Figure 2. The tree in Figure 2 shows how the scales merge empirically into clusters representing
more specific (toward the bottom of the tree) to more general (toward the top of the tree)
groupings of correlated subscales within the overarching externalizing spectrum. At a more
superordinate level, the results of the cluster analysis suggest a bifurcation of the scales into
two superordinate clusters: one superordinate cluster comprising aggression, impatience, and
alienation content, and another superordinate cluster comprising substance use, theft, and
impulsivity content. These two superordinate clusters roughly correspond to a distinction
between more aggressive and more substance-related content, respectively.

EFAs also supported the bifurcation of the broad externalizing factor into two correlated
subfactors comprising aggressive and substance-related content. Scree plots indicated two
prominent factors accounting for covariation among subscales, and Zwick and Velicer’s
(1986) minimum average partial criterion also indicated two factors. Promax rotation of the
two-factor EFA model loadings indicated that one factor comprised prominent loadings on
aggression and impatience content; the other factor comprised prominent loadings on substance
use and theft content. Other rotations (oblimin, quartimin, simplimax, oblique infomax, and
oblique Bentler’s [1977], simplicity criterion) also produced the same pattern matrix, in the
sense of producing the same pattern of highest loadings on each of the variables in the analysis
as was produced by promax. The promax solution also indicated that these two factors were
strongly correlated (.66). Although parallel analysis suggested a three-factor solution, factor
solutions containing more factors than two did not improve fit substantially (i.e., for the one-,
two-, three-, and four-factor solutions, root-mean-square residuals were .084, .056, .047, and .
041, respectively). Furthermore, factor solutions containing more than two factors were not as
consistent with the cluster analytic results. Further details regarding results of the EFAs are
available on request.

Confirmatory Structural Modeling: Analytic Approach
Semiparametric maximum likelihood (SPML) estimation was used for CFAs rather than
traditional parametric maximum likelihood methods. SPML estimation is a form of maximum
likelihood estimation in which parameters of the latent distribution are estimated jointly with
those of the structural model. SPML is an appealing approach to CFA in the current context
because it is less restrictive than traditional maximum likelihood estimation of CFA models,
which assume that the observed variables have a multivariate normal distribution. When
incorrect, these assumptions may lead to inaccurate conclusions in model comparisons.2
Because this method is relatively novel, we explain the method and pertinent technical details
so that interested readers can understand exactly how we approached our analyses.
Nevertheless, results from the method can be interpreted similarly to results from more
traditional approaches to CFA, such that readers who are interested in the results but not in the
technical details of parameter estimation can move ahead to details of the models and results.

2It is important to note that incorrect normality assumptions can introduce significant bias in parameter estimates (van den Oord,
2005). However, literature suggests that this bias is not severe (Lei & Lomax, 2005; Markon, 2006) and that use of different estimation
methods typically does not result in substantially different parameter estimates (Lei & Lomax, 2005; Markon, 2006). In contrast, there
is evidence in the literature to suggest that nonnormality can severely bias conclusions about model selection, especially in favor of more
complex models, and that estimation method often significantly affects model fit statistics (Lei & Lomax, 2005; Markon, 2006; Markon
& Krueger, 2004). Because model selection, rather than parameter estimation, was the focus of superordinate CFAs, we chose to adopt
semiparametric ML estimation to avoid problems in interpretation of results.
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SPML CFA—SPML factor models are nonparametric in the latent distribution but parametric
in the structural model. In SPML factor analysis, the observed continuous responses are
assumed to be independently and normally distributed, conditional on the latent factors. That
is, the factor model is assumed to account for scale scores observed in the sample, with the
remaining variation in those scores accounted for by random errors that are unique to each
scale and normally distributed.

Assuming that there are k levels of a latent factor, the probability of a response vector (a specific
combination of scale scores) is given by

p(x| ηk) = Φ(μk, Θ), (3)

where p(x|ηk) is the probability of an individual having observed response vector x, conditional
on having the latent trait vector ηk, and Φ(μk, Θ) indicates the probability distribution function
for a multivariate normal distribution that has mean μk and covariance matrix Θ. Whereas the
mean observed responses μk depend on the level of the latent factor vector, the covariance
matrix Θ does not. Θ is assumed to have residual variances on the diagonal and zeros on the
off-diagonal; Θ can therefore be interpreted as a residual variance–covariance matrix
containing stochastic errors of estimation that are unaccounted for by the latent factors.

The structural component of the model is given by

μk = ν + Ληk, (4)

where μk is again the mean vector of the observed responses for individuals with latent factor
value ηk. Λ can be interpreted as a loading matrix, and ν can be interpreted as a vector of
intercepts, similar to standard confirmatory factor models that model mean structures in
addition to covariance structures.

In addition to the structural parameters of the model, given in Equations 3 and 4, the probability
of each latent factor value ηk is estimated. The latent distribution is therefore estimated
empirically and is not restricted to be multivariate normal. In this regard, SMPL estimation
can be thought of as a form of structural equation mixture modeling in which structural
parameters are constrained to be equal across the k mixture populations and the mixture
populations are constrained to be ordered, each having a corresponding estimated latent factor
value ηk. By increasing the number of latent factor values k, one can obtain a nonparametric
approximation to a continuous latent distribution.3

SPML CFAs were conducted via the software package Latent GOLD, with default identifying
constraints (Vermunt & Magidson, 2000). In all CFAs, the number of latent factor values was
set equal to 9 (k = 9); this is similar to related defaults in parametric IRT software packages.
By default, Latent GOLD constrains the values of the latent factor to equally spaced values
along the interval (0,1). To aid in interpretation, parameter estimates were restandardized to
reflect a latent factor distribution with a mean of zero and a standard deviation of one (i.e., in
a z score metric). In the estimation of each model, the maximum likelihood solution from 10
different random starting values was used, to help minimize the possibility of encountering
local minima in parameter estimation.

3This approach to approximating a continuous distribution is similar in logic to that of quadrature methodology used in IRT marginal
maximum likelihood estimation. Here, however, the observed variables are assumed to be continuous, and the distribution of the latent
factor is freely estimated rather than being fixed to some a priori distribution (cf. Heinen, 1996).
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Confirmatory factor models—Given that the cluster analysis and EFAs both suggested
an overarching externalizing factor as well as the possibility of aggression and substance-
related subfactors, a one-factor confirmatory model and two different two-subfactor
confirmatory models were fitted. That is, three distinct confirmatory models were fitted: a one-
factor model, a higher order two-subfactor model, and a hierarchical two-subfactor model.

Although related, the higher order and hierarchical factor models represent two empirically
and conceptually distinct accounts of the relationship between factors in a multilevel factor
model (Yung, Thissen, & McLeod, 1999). A sample higher order model is portrayed in Figure
3, and a sample hierarchical model is portrayed in Figure 4; both involve six observed measures
(V1 to V6) and three factors (F0, F1, and F2). As portrayed in Figure 3, the higher order model
conceptualizes a domain in terms of a general factor (F0) that bifurcates into two distinct factors
(F1 and F2), which, in turn, are further subdivided into specific scales (V1 to V6). In this model,
correlations among the scales (V1 to V6) are accounted for by the two higher order subfactors
(F1 and F2), and the correlation between those subfactors is accounted for by the general,
overarching factor (F0). If this model provides superior fit to the data, it indicates that the
domain being modeled consists of a single broad, coherent construct that can be broken down
into increasingly specific instantiations.

The hierarchical model, portrayed in Figure 4 also posits a broad general factor that saturates
each specific scale (F0). However, in contrast to the higher order model, in the hierarchical
model, this factor does not bifurcate into correlated subfactors. Rather, specific measures are
saturated with both the general factor (F0) and other, specific factors (F1 and F2), and these
factors are mutually uncorrelated. If this model provides a superior fit to the data, it indicates
that the domain being modeled is saturated by a single broad, coherent construct but that
specific scales in the domain (V1 to V6) are also saturated by other, specific factors (F1 and
F2) that vary independently of the general factor. Thus, in this model, each scale is a measure
of the general factor, but some scales also measure other, more specific factors that are not
correlated with the general factor.

Models were compared via three information-theoretic criteria: Akaike’s information criterion
(AIC), the Bayesian information criterion (BIC), and Draper’s information criterion (DIC; see,
e.g., Markon & Krueger, 2004, for detailed descriptions of these fit indexes). AIC and BIC
were used because of their extensive use in the statistical and psychological literature. DIC is
a relatively newer criterion that is similar to BIC but replaces the sample size N in the formula
for BIC by N/2π. This correction of the sample size by 2π appears in theoretical derivations of
BIC and has been shown to improve performance of the criterion in many cases (Draper,
1995; Markon & Krueger, 2004). Smaller values of AIC, BIC, and DIC correspond to better
fitting models.

Confirmatory Structural Modeling: Results
In the one-factor model, a single externalizing factor was modeled as having loadings on all
subscales. The two-subfactor higher order model was parameterized as a correlated two-factor
model.4 In this higher order or correlated two-subfactor model, loading patterns were specified
according to the maximum loadings of subscales on the two factors in a two-factor EFA model
with promax rotation. That is, each subscale was assumed to have a single loading on one of
the two subfactors, and the maximum loadings from a two-factor EFA were used to specify
the pattern of these loadings. The hierarchical two-factor model comprised three uncorrelated

4Parameterizing the higher order factor model as a correlated two-factor model was possible because only one higher order factor loading
was identified (i.e., the two higher order factor loadings must equal one another). This single higher order factor loading is equal to the
square root of the factor correlation in a correlated two-factor model. In the present case, a higher order factor model and a correlated
two-factor model will have the same number of parameters and the same fit.
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factors: a single externalizing factor with loadings on all subscales, and two additional factors
with loadings on specific subscales. Loading patterns for these factors were specified according
to the maximum loadings of subscales on the two factors in a two-factor EFA model with
varimax rotation.

The total number of parameters in each model was equal to the total number of parameters
used to model the latent distribution plus the total number of parameters used to model the
relationship between latent and observed variables. In the one-factor model, 8 parameters were
used to model the latent distribution (the density at 9 latent values was estimated, as described
above, but the sum of the 9 parameters must sum to 1, leaving 8 free parameters), and 69
parameters were used to model the relationship between latent and observed variables (23
loadings, 23 residual variances, and 23 intercepts), for a total of 77 parameters. In the higher
order model, similarly, there were 17 distributional parameters (8 parameters for each factor,
plus 1 parameter for the correlation between factors) and 69 structural parameters, for a total
of 86 parameters. In the hierarchical model, there were 24 distributional parameters (8
parameters for each of the factors) and 92 structural parameters (46 loadings, 23 residual
variances, and 23 intercepts), for a total of 116 parameters.

Model fit statistics for the one-factor, higher order two-subfactor, and hierarchical two-
subfactor models are given in Table 4. As shown in the table, according to all criteria, the best
fitting model was the hierarchical two-subfactor model, as AIC, BIC, and DIC were all lowest
for this model. Standardized model parameter estimates for this model are presented in Table
5. Note that in Table 5, the general externalizing factor loadings are given in the column labeled
λ1, the two subordinate factor loadings are in the columns labeled λ2 and λ3, and residual
variances are in the column labeled theta. Loadings listed as 0.000 were fixed at that value and
not estimated. Thus, the subordinate factors loaded only on specific scales, as portrayed
heuristically in Figure 4. These standardized parameter estimates can be interpreted in much
the same way as values from traditional CFA models (e.g., models estimated via standard
maximum likelihood estimation). That is, the sum of the squared loadings and the residual
variance equals the total variance in each scale, which was standardized to 1.0; for each row
in Table 5, λ1

2 + λ2
2 + λ3

2 + θ= 1.0, the total variance of each scale (with tolerance for rounding
error).

The largest loadings for the general externalizing factor were on the Irresponsibility and
Problematic Impulsivity subscales. The largest loadings on the first subfactor were on the
Relational Aggression, Destructive Aggression, and Empathy subscales. Finally, the largest
loadings on the second subfactor were on the Marijuana Use, Marijuana Problems, and Drug
Use subscales.

The residual variance estimates in Table 5 are also notable. That is, the subscales ranged
substantially in the degree to which they contained residual, unique variance, as opposed to
variation delineating factors (i.e., variation in common with other subscales). The Marijuana
Use, Irresponsibility, Drug Use, and Problematic Impulsivity scales, for example, had the
smallest residual variance estimates (i.e., these scales demonstrated the greatest amount of
factor-relevant, or shared, variance among the subscales). In contrast, the Alienation, Blame
Externalization, Alcohol Use, and Honesty scales demonstrated substantial residual variance
after the general externalizing factor and two subordinate factors were accounted for.

The pattern of estimates in Table 5 also provides insight into why the hierarchical model fitted
better than the higher order factor model. Hierarchical models are appropriate for factor
structures in which certain measures have loadings from superordinate factors but not
subordinate factors—that is, there are measures that directly assess superordinate factors
without assessing independent aspects of subordinate factors. Higher order models, in contrast,
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assume that there are no such measures—that all measures assess subordinate factors in
addition to superordinate factors. Along these lines, in Table 5, it is clear that certain subscales
assess the general externalizing factor well, without assessing the independent subfactors. In
particular, Irresponsibility and Problematic Impulsivity are subscales that effectively measure
general externalizing directly and do not also measure the aggressive or substance-related latent
variables.

Discussion
Substance use problems, antisocial behavior problems, and disinhibitory personality traits
commonly co-occur. The goal of the current research is to develop a unifying model of these
domains—a comprehensive, quantitative model of the adult externalizing spectrum. Working
with an iterative research design in which diverse participants provided extensive information
about their externalizing behaviors and tendencies, we developed a quantitative model through
extensive statistical analysis of these data. The resulting model indicates that the externalizing
spectrum is broad but also coherent, encompassing a diverse array of individual differences
within a variegated hierarchical structure. Before discussing theoretical and applied
implications of this model, we first address some limitations of the research.

Limitations
In our consideration of the limitations of the current research, our sampling strategy deserves
comment. For a project designed to bootstrap an empirically based model encompassing the
full range of the externalizing spectrum, we felt that recruiting a diverse sample encompassing
both male and female prisoners and students was a useful strategy because the resulting model
should be applicable to a wide range of people. Moreover, in estimation of the parameters of
psychometric (e.g., IRT) models, the critical consideration is having a sufficient range of
responses to various items, as opposed to ensuring sample representativeness per se (e.g., of
the overall community-dwelling population; Embretson & Reise, 2000). In addition, the SPML
factor models we used were selected because they do not make stringent assumptions.
Nevertheless, it is important in future research to evaluate the applicability of the ESM
delineated here to other samples from other populations. Existing research showing that
psychometric models tend to generalize well across diverse samples (O’Connor, 2002)
suggests that it is reasonable to expect that the model will be broadly applicable, but this remains
an open question until it can be addressed directly through the collection of additional data.
Related to this, statistical modeling involves numerous choices, and the universe of tractable
models is ever increasing. We believe that our approach has resulted in a reasonable
representation of our data, but we also look forward to other extensions and elaborations of the
work we present here.

The model developed in this article is also limited to the self-report domain. Given the need
for a great deal of detailed information on numerous persons as a starting point for developing
a comprehensive, empirically based model of the externalizing spectrum, this seemed a logical
starting point for the current research. It is important to note, however, that the modeling
techniques described herein are not limited to the self-report modality. In addition, although
self- and informant reports of adult psychopathology show reasonable agreement (and
somewhat better agreement for more “objective” elements of the externalizing spectrum, e.g.,
substance use), agreement is far from perfect (Achenbach, Krukowski, Dumenci, & Ivanova,
2005). Obtaining data from multiple informants and modalities is therefore desirable. Further
articulation of the ESM would thus benefit from incorporating data from different modalities
and informants, and this process would logically promote refinement of the model itself. By
way of example, the model could be interpreted as suggesting some specific ideas about
potential biological underpinnings of externalizing propensities and ways to conceptualize
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these underpinnings. Nevertheless, until data from other modalities are modeled directly, the
model is a model of people’s self-reports of their own externalizing tendencies.

Along these same lines, although we consulted extensive literature in developing the content
of our model, additional content may also belong in the externalizing spectrum, and exploring
potential additional content is an important goal for future research. For example, pathological
gambling shares significant genetic variance with alcohol dependence (Slutske et al., 2000),
which suggests that future research could be pursued on the extent to which gambling
phenomena may be conceptualized as elements within the externalizing spectrum. Similarly,
future research should focus on elaborating the current model in the context of other putatively
distinct spectrums of personality and psychopathology, such as the internalizing spectrum
(Krueger & Markon, 2006; Watson, 2005) or the psychosis spectrum (Sbrana et al., 2005). The
inclusion of indicators of these other psychopathology spectrums, along with the indicators of
the externalizing spectrum developed here, will be very helpful in working toward a
comprehensive, empirically based model of psychopathology. For example, the inclusion of
indicators from other spectrums could enhance our understanding of the “specificity” (Sher &
Trull, 1996) of various externalizing constructs, potentially revealing how these constructs also
delineate spectrums beyond externalizing (e.g., how specific alcohol-related phenomena might
be not only elements in the externalizing spectrum but also meaningfully related to the
internalizing and psychotic spectrums).

Finally, our model development endeavor was limited to cross-sectional data covering a wide
adult age range. As such, we do not have the longitudinal data needed to characterize
developmental patterns within the externalizing spectrum. Nevertheless, the current project
resulted in instrumentation that seems well suited to developmental inquiry. To pick a specific
example, alcohol problems show a general developmental trajectory, but some people do not
fit the general trajectory, and some of these unusual developmental patterns are of particular
clinical importance (e.g., alcohol problems that persist throughout adult life; Sher, Grekin, &
Williams, 2005). Determining how the externalizing facets jointly define developmental
patterns should help in further elucidating such phenomena. For example, persistent alcohol
problems might exemplify a developmental trajectory also characterized by elevation on other
externalizing facets, and measurement of the complete set of externalizing facets in
multivariate longitudinal research could help evaluate such possibilities.

Similarly, the meaning of externalizing behaviors likely changes across demographic groups,
underlining the need for future research to examine the extent to which the model described
here also generalizes to more specific demographic contexts. For example, because alcohol
problems decline with increasing age (Sher et al., 2005), such problems may signal greater
deviance in older age groups. As such, the association between alcohol problems and the
general externalizing factor, and therefore the parameters of the model described here, may be
moderated by age. Similar moderating effects may also exist for other demographic
distinctions, and these possibilities should be explored in future research.

Other modeling approaches could also be pursued in future longitudinal research and compared
with our cross-sectional model. Longitudinal data, for example, could be used to test causality
models in a way not possible with cross-sectional data. A particularly interesting question
concerns the extent to which externalizing phenomena result from latent externalizing factors,
as opposed to through other manifest externalizing constructs. For example, substance use and
substance problems may both develop from latent factors. It may also be the case, however,
that substance use at a first time point predicts substance problems directly at a second time
point; a joint explanation is that some combination of both latent externalizing factors and
manifest substance use leads to substance problems. We believe that these questions are best
addressed in the context of longitudinal study designs, where, together with novel
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developments in structural modeling (e.g., tetrad models; Bollen & Ting, 1993), such issues
can be compellingly explored. Related to this, some constructs in our model may be more
primary or endophenotypic foundations of the externalizing spectrum that may be less likely
to fluctuate over time, whereas others may be more paroxysmal, acute manifestations of
externalizing propensities. Researchers can also explore this possibility by collecting fine-
grained longitudinal data on the externalizing facets and modeling variability in those facets
over time.

A Bottom-Up Approach to Modeling the Externalizing Spectrum
Bearing these limitations in mind, the current research advances our understanding of a number
of phenomena and suggests directions for research on the etiology and correlates of substance
use problems, antisocial behavior problems, and disinhibitory personality. Our current
understanding of the externalizing spectrum in adults has been derived primarily from research
relying on the categories of mental disorder described in the DSM. This research has shown
that the externalizing spectrum is etiologically coherent, in the sense that genetic contributions
to externalizing disorders are mostly in common (Hicks et al., 2004; Kendler et al., 2003;
Krueger et al., 2002; Young et al., 2000), and the spectrum is undergirded by a continuous,
normally distributed dimension of liability (Markon & Krueger, 2005; Krueger, Markon, et
al., 2005).

This understanding would not have been possible without the definitions of disorders in the
DSM. The DSM–III (American Psychiatric Association, 1980) and its offspring (DSM–III–R,
DSM–IV, DSM–IV–TR) have been fundamentally important in psychopathology research
because they have provided reliable and consensual definitions of specific mental disorders.
Nevertheless, these definitions have been limited to a specific type: categories defined by
requisite combinations of symptoms. The process generating these categories has been
characterized as top-down in the sense that a model is specified in advance and specific
symptoms and algorithms that translate symptoms into diagnoses are inserted in this model
(Achenbach & McConaughy, 1997; Helzer, Kraemer, & Krueger, 2006).

The model presented in the current research was developed via a more bottom-up process. An
extensive assessment battery was refined over the course of three waves of data collection, and
we bootstrapped a formal quantitative model from these data. The model we generated is thus
distinctive from the model of substance abuse–dependence and antisocial personality described
in the DSM. Statistical analysis of extensive data played a direct and primary role in the
generation of the ESM, as opposed to playing a role in informing the choice of symptoms and
diagnostic algorithms, under the constraint that the resulting construct had to be categorical
and polythetic. The ESM may thereby offer a useful alternative perspective on the
conceptualization of psychopathology.

Advantages of the ESM
Comorbidity—The ESM provides an empirically based account of the comorbidity of
problems within the externalizing spectrum. Comorbidity among mental disorders has been an
impediment to progress because researchers are forced to make a number of confusing choices
regarding fundamental issues in research design. For example, in work on the etiology of
alcohol use and problems, should persons with antisocial features be included or excluded?

The ESM resolves these problems by reconceptualizing the targets for empirical inquiry in a
manner derived directly from data on the empirical organization of externalizing phenotypes.
Consider the ESM as portrayed in Table 5. Each row represents a specific unitary phenotype
influenced by the general externalizing factor (λ1), and each column represents an underlying
construct that influences variation in the rows (λ1, λ2, λ3, θ). Traditionally, psychopathology
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research has focused on specific row-level constructs, or complex combinations of the row
constructs, as opposed to the columns or reliable residual variation in specific rows. Antisocial
personality disorder, for example, is defined in the DSM–IV–TR as involving seven criteria
that relate to diverse facets of the externalizing spectrum listed in Table 5 in complex
combinatorial ways. For example, Criterion 3, impulsivity or failure to plan ahead, could be
interpreted as combining two separable facets (problematic impulsivity and irresponsibility)
in one criterion.

The ESM resolves the problem of comorbidity versus specificity among the row constructs
(externalizing facets) by delineating an empirically based, hierarchical model of these facets;
it points research toward the columns and toward reliable residual variation in the rows in Table
5. Alcohol use and problems serve as a good example of this general point. In the ESM, these
phenotypes, although internally coherent, are nevertheless influenced by multiple underlying
factors that account for their tendency to be comorbid. Alcohol use and problems are influenced
by the general externalizing factor (λ1), the factor that accounts for shared risk among multiple
forms of substance use and problems (λ3), as well as factors unique to alcohol (θ).5 Studying
alcohol problems without reference to the ESM presents a complex problem because the
sources of variation in alcohol problems are unarticulated. According to the findings of the
current research (the ESM), a person could have extensive alcohol problems because of general
risk for externalizing problems that also manifests in an impulsive and irresponsible personality
style (Krueger et al., 2002), a risk for problems with multiple substances (Wise, 1996), a
specific risk for problems with alcohol (Wall, Carr, & Ehlers, 2003), or, in many cases, a
combination of these factors (Zucker, Chermack, & Curran, 2000).

The ESM pulls these factors apart and delineates specific strategies for studying externalizing
facets in a way that resolves the traditional conceptual problems posed by the comorbidity
phenomenon. To study the general externalizing factor, one could seek highly externalizing
cases—persons with high scores on λ1. Similarly, if one were interested in the physiology of
polysubstance use and problems, one could study persons with high scores on λ3. Finally, if
one were interested in the physiology of alcohol problems in particular, one could study persons
with high scores on the reliable variance in the alcohol problems and use scales (θ) once λ1
and λ3 are controlled for. Note also that the ESM indicates that these domains vary
independently of each other (see Figure 4), although all can present in the form of alcohol
problems. Thus, an intriguing research strategy would be to study people with high scores on
either λ1, λ3, or θ but low scores on the other two dimensions (e.g., high scores on λ1 along
with low scores on λ3 and θ). All of these persons with high scores on only one of these
dimensions would be predicted to have high levels of alcohol problems, but for different
reasons. This relates to the idea of “phenocopies,” or multiple pathways to the same clinical
outcome (e.g., Moffitt, 1993). This is a compelling idea (cf. the idea of multiple pathways to
alcoholism; Cloninger, 1987), but it is difficult to pursue in research framed by polythetic
categories of mental disorder because these categories are not accompanied by a model and
associated research strategy for disambiguating the multiple latent sources of variation
underlying manifest mental disorder. The ESM provides this kind of model and suggests
corresponding research strategies. It may therefore prove useful in framing future research on
complex patterns of co-occurrence within the externalizing spectrum as well as research
focused on specific etiologic factors that differentiate specific externalizing facets.

5Technically, the theta estimates in Table 5 confound reliable residual variation in specific externalizing facets with stochastic errors.
However, given the high reliabilities of the externalizing facet scales (see Table 2) combined with the evidence in Table 5 that the factors
(λ1, λ2, λ3) do not exhaust all the variation in the facets, a nontrivial portion of theta is likely to be meaningfully correlated with specific
etiologic contributions that distinguish specific externalizing facets from each other.
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Dimensions—Extensive discussion focuses on the extent to which categorical and
dimensional constructs provide more optimal ways of conceptualizing psychopathology
(Helzer et al., 2006; Kraemer, Noda, & O’Hara, 2004; Krueger, Watson, & Barlow, 2005). For
much basic research on psychopathology, however, dimensions have some straightforward
advantages. For example, in the absence of compelling data to suggest a categorical distinction
in nature, dimensions provide enhanced statistical power relative to categories (Cohen,
1983). Nevertheless, DSM-derived categories remain influential constructs because they
provide uniform definitions that can be applied by multiple investigators.

This uniformity, however, comes at the cost of being able to realize some of the advantages of
dimensional phenotypes for psychopathology research. As Clark, Watson, and Reynolds
(1995) noted over a decade ago, the potential utility of dimensions in psychopathology research
is clear, but research is needed to articulate specific and tractable dimensional alternatives to
categories of psychopathology in specific areas (see also Widiger & Samuel, 2005). Along
these lines, the ESM provides specific empirically derived dimensions that may prove to be
useful alternatives to categories as targets for psychopathology research.

First, the externalizing facet scales represent dimensions developed to be as phenotypically
unidimensional as possible; they represent highly specific domains. In contrast, the polythetic
nature of mental disorder categories may, in some cases, lead to phenotypic heterogeneity
within putatively unitary categories. That is, some categories may represent mixtures of
distinguishable phenotypic domains that may, in some cases, also correspond with underlying
etiological heterogeneity. Consider DSM-defined conduct disorder as an example. Although
conduct disorder is defined as a single category of mental disorder, its criteria delineate two
dimensions with distinct etiologies (Tackett, Krueger, Sawyer, & Graetz, 2003). The first
dimension reflects aggressive behavior and is influenced by genetic and person-specific
environments, whereas the second dimension reflects delinquent and rule-breaking behavior
and, in comparison with aggressive behavior, is relatively more influenced by shared family-
level environment factors (Tackett, Krueger, Iacono, & McGue, 2005). This phenotypic and
etiologic distinction within the criteria for conduct disorder may reflect the distinction in the
externalizing spectrum between the general externalizing factor (λ1) and the aggressive
subfactor (λ2), a possibility that could be useful in framing future research and conceptions of
conduct disorder.

Second, the externalizing facet scales represent dimensions developed to be as wide ranging
as possible. The scales were developed with data from a diverse group of participants and were
designed to provide information across a wide range of individual differences (see Figure 1).
In contrast, criteria from specific diagnostic systems may provide information within more
specific ranges of underlying dimensions. For example, Krueger et al. (2004) studied how the
criteria from specific diagnostic systems map onto a broad dimension encompassing a diverse
array of alcohol problems. They found that many criteria sets (e.g., DSM-defined alcohol
dependence, Feighner et al., 1972, and RDC [Research Diagnostic Criteria] for alcoholism)
index a relatively narrow band within the broad alcohol problems continuum, centered around
two standard deviations above the mean level of alcohol problems in men from the general
population. Other research on alcohol problems has come to a similar conclusion, in that
problems studied to date cluster in a relatively narrow band of a broader underlying alcohol
problems continuum (Kahler, Strong, Read, Palfai, & Wood, 2004;Langenbucher et al.,
2004;Saha, Chou, & Grant, 2006). This finding is in some ways not surprising; the purpose of
a set of clinically relevant diagnostic criteria is to distinguish putative “cases” from “noncases.”
Inasmuch as those criteria map onto a broad underlying dimension, it seems likely that their
informativeness centers around relatively high levels of that dimension. For example, consider
the information functions for the substance problems scales in Figure 1, as opposed to the
functions for the substance use scales, which tap a lower range of their respective dimensions.
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A broader range of reliable assessment could be achieved by combining use and problems,
something also suggested by our reliability analysis, in which the reliability of these scales was
enhanced by concatenating use and problems.

The possibility of a restricted information range for diagnostic criteria points to a potential
limitation of relying solely on such criteria as markers of target constructs for psychopathology
research. If such criteria provide information only about a limited range of an underlying
construct, they likely provide reduced power to detect correlates of that construct, because
much of the total range of the construct is not well measured. In contrast, the ESM facet scales
were designed to cover as wide a range as feasible and may therefore provide greater
informativeness and power for investigations designed to detect correlates of externalizing
phenomena. Along these same lines, the factors underlying the ESM facet scales should also
provide enhanced informativeness and power relative to diagnostic criteria sets, inasmuch as
they are delineated via the ESM facet scales themselves.

In considering these advantages of dimensions, it is also important to note that the dimensional
nature of the ESM facets and factors does not preclude setting cutoffs on these constructs that
may be helpful in clinical decision making. Much of the debate regarding categories and
dimensions in the conceptualization of psychopathology centers on the putative advantages of
diagnostic categories in clinical case conceptualization. Categories are seen as facilitating
clinical decisions because knowing about the presence versus absence of a specific diagnosis
indicates a specific intervention (e.g., First, 2005). These putative advantages of diagnostic
categories, however, can be readily translated into the dimensional ESM framework. Cutoff
scores can be placed on both the ESM facets and factors to facilitate categorical clinical
decisions. For example, multiple cutoffs could be generated for the drug, marijuana, and
alcohol use and problem facets to inform decisions regarding various available interventions
(e.g., outpatient detoxification, partial hospitalization, inpatient detoxification). Setting these
cutoffs is a matter of using data on the social and occupational correlates of the ESM constructs
as well as clinical judgment to inform professional understanding of the costs and benefits of
different forms of intervention. This process would eventuate in recommendations regarding
interventions appropriate for different levels of externalizing phenomena. Dimensional clinical
constructs and categorical clinical decision-making processes can and should be integrated in
this manner.

Transcendence of constructs and literatures—In formulating target domains in the
development of the ESM, we made no a priori distinction between constructs derived from
putatively distinct literatures. For example, many of the ESM facets would be considered
elements of Axis II (personality) disorders, whereas other facets would be considered elements
of Axis I (clinical) disorders. Yet the ESM shows how these elements belong in the same
spectrum, inasmuch as all are indicators of the general externalizing factor (λ1). This finding
dovetails well with other evidence suggesting that various putative distinctions between Axis
I and Axis II disorders (i.e., in terms of stability, age of onset, treatment response, insight,
comorbidity and symptom specificity, or etiology) are not well supported by the existing
literature (Krueger, 2005). The findings suggest that thinking of psychopathology as falling
neatly into specific groups or categories (e.g., personality pathology vs. other pathology) is not
likely to be accurate or productive.

Along these same lines, some of the ESM facets might be thought of as constructs situated
more in the literature on “normal” personality, whereas other facets might be thought of as
constructs situated more in the literature on “abnormality,” or psychopathology. Within
psychology, the domains of personality and psychopathology, and the parallel domains of
normality and abnormality, have been historically separate. The current findings suggest that,
akin to the problematic Axis I–Axis II distinction, this historical separation is also not accurate
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with regard to externalizing phenomena and therefore is not likely to be helpful or productive
(Krueger & Tackett, 2006).

We are not the first investigators to recognize that these various literatures would profit from
cross-fertilization (cf. Watson, Clark, & Harkness, 1994). Nevertheless, the ESM may be useful
in facilitating the process of bringing these literatures together by providing an explicit
empirical model of how and where these literatures intersect. Consider the cluster analytic
results in Figure 2 along these lines. Figure 2 shows that the degree of distinction between
specific externalizing constructs can be conceptualized as a continuous phenomenon. At the
level of very fine-grained similarities and distinctions among constructs (low on the tree), some
phenomena emerged in our data that fitted with what might be expected on a rational basis.
For example, marijuana and drug use and problems tended to cluster together closely,
supporting the idea of substance use and problems as a classificatory rubric. Yet some other
similarities and distinctions portrayed in Figure 2 run counter to what might be expected on a
purely rational basis. For example, from a rational perspective, one might expect substance use
and problems to cluster more tightly with alcohol use and problems than with personality-
related constructs (e.g., in the DSM–IV–TR, diverse substance problems are listed in a single
chapter, on a distinct axis from personality constructs). However, substance use and problems
tended to cluster more tightly with personality-related markers of the general externalizing
factor (e.g., problematic impulsivity) as opposed to alcohol use and problems in Figure 2. In
the more formal SPML CFA portrayed in Table 5, this phenomenon shows up as drug and
marijuana use and problems being saturated with general externalizing variance (strong
loadings on λ1), with little variation left over, whereas alcohol use and problems contain
relatively more unique, residual variation. The implication is that illicit substance use and
problems reflect more of the general deviance tapped into by the general externalizing factor
(as well as liability for substance problems in general, λ3), whereas licit use and problems
(alcohol) are comparatively more influenced by factors unique to alcohol (cf. McGue, Slutske,
& Iacono, 1999).

In sum, the structure of the externalizing domain is an empirical matter, and some aspects of
that structure cannot be discerned on a purely rational basis. In spite of the way the literature
in psychology and psychiatry tends to be organized, there was little evidence of an empirical
organizational structure based on personality constructs versus psychopathology constructs,
substance use constructs versus psychopathology constructs, or Axis I versus Axis II
constructs. Such rational organizational schemes are pervasive in their impact, affecting the
foci of scientific societies, journals, and institutes and thereby balkanizing research on these
empirically interrelated constructs. Our findings suggest that these rational distinctions need
to be reconsidered within the externalizing domain. The ESM ties these constructs together by
providing an organizational scheme based more directly on the empirical structure of the
externalizing domain.

Instantiation in an assessment instrument—The ESM was developed through the
analysis of extensive item-level self-report data. As a result, it is instantiated in a specific self-
report assessment instrument. In contrast, although the categories of the DSM have often
provided consensual targets for inquiry in psychopathology research, the DSM is not an
assessment instrument per se. As a result, DSM-derived constructs can be assessed with a
diversity of specific instruments. This can be problematic because distinct instruments can be
used to assess the same construct. This situation has been particularly problematic with
reference to DSM-defined personality disorders. Kappa coefficients computed on distinct
interview-based instruments designed to assess the same personality disorders tend to be poor
(Clark & Harrison, 2001). A variety of issues could contribute to this poor convergent validity,
ranging from details of the instruments themselves to conceptual problems in the way the
DSM defines personality pathology. Regardless of the exact explanation of these results, the
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lack of convergent validity between instruments limits the ability to construct a cumulative
science of psychopathology (Clark, Livesley, & Morey, 1997).

The ESM circumvents some of these issues because its constructs emerged from—and are
thereby instantiated in—a specific and reliable assessment instrument. To work with the ESM
at this point would logically involve using the assessment instrument from which that model
was derived. This is not to say that the current operationalization of the ESM is the only possible
operationalization or necessarily the most optimal one for every purpose. Rather, when one is
developing a conceptual, empirically based model of personality and psychopathology, close
links among statistical modeling, theoretical conceptualization, and assessment per se are
desirable. This is because the result is an integrated package incorporating an empirically based
conceptual model and a corresponding assessment instrument.

Conclusion
The ESM has a number of features that we feel may be generative of advances in our
understanding of externalizing phenomena. It provides a specific model of comorbidity among
manifest externalizing phenotypes, it explicitly models the latent sources of variation
influencing manifest externalizing phenotypes, it conceptualizes and allows assessment of
these manifest and latent phenotypes in a dimensional manner, and it brings together literatures
and constructs that are historically but not empirically distinct. As such, it provides an
organizing framework that should be generative of novel hypotheses and findings regarding
the etiology, correlates, and consequences of these highly consequential forms of personality
and psychopathology.
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Figure 1.
Test information of externalizing subscales. Latent trait values are given in a standardized (i.e.,
z) metric.
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Figure 2.
Dendrogram representing hierarchical clustering of externalizing scales. Scales were clustered
via methods described in the text. Branches of the dendrogram merge at a height that is inversely
proportional to the degree of correlation between the scales in each branch. Branches formed
at the bottom of the dendrogram thus represent clusters of more highly correlated scales;
branches formed at the top of the dendrogram represent clusters of less highly correlated scales.
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Figure 3.
Example higher order factor model. V1 through V6 are the observed measures, and F0 through
F2 are the factors.
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Figure 4.
Example hierarchical factor model. V1 through V6 are the observed measures, and F0 through
F2 are the factors.
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Table 1
Sample Demographics

Demographic %

Gender
 Male 49.0
 Female 51.0
Ethnicity
 African American 14.3
 Caucasian 68.8
 Asian 6.4
 Hispanic 2.5
 Native American 4.1
 Middle Eastern 0.3
 Mixed ethnicity 3.3
 Other 0.3
Marital status
 Never married/single 76.5
 Divorced 10.6
 Widowed 1.3
 Married 10.6
 Engaged 1.0
Education
 < 8th grade 0.7
 8th grade 1.0
 9th grade 2.1
 10th grade 3.0
 11th grade 4.4
 GED 14.9
 High school diploma 6.5
 Some college 58.2
 AA or vocational 5.8
 BA or RN 2.2
 Some graduate school 0.9
 MA 0.2
 PhD, MD, or JD 0.1

Note. GED = general equivalency diploma; AA = associate of arts; BA = bachelor of arts; RN = registered nurse; MA = master of arts; Ph.D. = doctor of
philosophy; MD = doctor of medicine; JD = juris doctor.
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Table 2
Items Delineating Facets of the Externalizing Spectrum

Scale No. items ρ Item

Relational Aggression 19 .94 “I’ve made fun of someone who annoyed me.”
“I’ve made a fool of someone because it made me feel good.”
“When someone upsets me, I make sure no one else will have anything to do with
them.”

Physical Aggression 21 .92 “If someone hit me, I would probably walk away without fighting.” (−)
“One or more times in my life, I have beaten someone up for bothering me.”
“I’ve held someone down to get what I wanted from them.”

Destructive Aggression 15 .84 “I have damaged someone’s property because I was angry with them.”
“I vandalized someone’s house or things because they were rude to me.”
“I’ve started a fire that caused damage to get back at someone who hurt me.”

Empathy 31 .96 “I am an understanding person.”
“It doesn’t bother me to see someone else in pain.” (−)
“At times I don’t really care how others feel.” (−)

Blame Externalization 14 .92 “I’ve been accused of things I never did.”
“I get unfairly blamed for things.”
“I have been charged for crimes that weren’t my fault.”

Alienation 9 .87 “I rarely feel used.” (−)
“People have avoided blame by taking advantage of me.”
“I have often been disappointed by placing too much trust in others.”

Alcohol Problemsa 30 .98 “I’ve often ended up drinking more than I should.”
“People have told me they’re worried about my drinking too much alcohol.”
“After cutting down on alcohol, I saw or heard things that weren’t really there.”

Alcohol Usea 23 .90 “I don’t need alcohol to have a good time.” (−)
“A little alcohol makes a good time even better.”
“I have not tried drinking hard liquor.” (−)

Marijuana Problemsa 18 .97 “I’ve taken breaks from work or school to get high on marijuana.”
“My marijuana use has led to problems at home, work, or school.”
“I spent a long time recovering from the effects of marijuana.”

Marijuana Usea 17 .97 “I have tried smoking marijuana.”
“I have rolled a marijuana joint.”
“Sometimes I function better with marijuana than without it.”

Drug Problemsa 25 .98 “I’ve used hard drugs.”
“At some point in my life, I couldn’t get high from a drug dose that worked
before.”
“I’ve accidentally overdosed on drugs.”

Drug Usea 13 .96 “I’ve never taken illegal drugs.” (−)
“I don’t like being around people who are using drugs.” (−)
“I have inhaled the fumes of something to get high, like paint or glue.”

Problematic Impulsivity 20 .93 “I have made someone angry with me by doing something without thinking.”
“I have lost valuable goods or money because I decided things too quickly.”
“I have done things on impulse that led to others getting badly hurt or killed.”

Planful Control 11 .90 “I plan my life carefully.”
“I think about things before I do them.”
“Most of the time, I have good self control.”

Impatient Urgency 12 .90 “I have no problem waiting for things I want.” (−)
“I have a hard time waiting patiently for things I want.”
“My wants often feel more like needs.”

Theft 15 .80 “I have taken items from a store without paying for them.”
“I have broken into a house, school, or other building.”
“I have taken a purse or wallet from someone who was carrying it.”

Fraud 14 .89 “I have lied to get out of things I didn’t want to do.”
“I have lied to get benefits I didn’t deserve.”
“I have gotten money from people by threatening to tell their secrets.”

Honesty 15 .93 “I am a truthful person.”
“I tell the truth whenever others are involved.”
“I lie sometimes without even thinking about it.” (−)

Irresponsibility 25 .93 “I’ve let people down who trusted me.”
“I’ve missed a rent or mortgage payment.”
“I’ve missed a child support payment.”

Dependability 23 .95 “I keep my word.”
“I let others know if I’m running behind.”
“I’ve often missed things I promised to attend.” (−)

Rebelliousness 15 .93 “I usually do what I’m supposed to do.” (−)
“Many people consider me a rule breaker.”
“Having rules hasn’t kept me from breaking them.”

Excitement Seeking 18 .93 “I try to fill my life with action and excitement whenever possible.”
“I seek out thrills almost everywhere I go.”
“I would enjoy being in a high-speed chase.”

Boredom Proneness 12 .93 “I lose interest in things if they’re not exciting.”
“I often get bored quickly and lose interest.”
“It takes a lot to keep me entertained.”
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Scale No. items ρ Item

Note. Reverse-keyed items are indicated by a minus sign in parentheses following item text. Example items were selected according to the location of
maximum item information in terms of eta, the latent trait underlying each scale. Items shown are those with the minimum, median, and maximum eta
location of the information peak, among items in each subscale.

a
The reliability estimate (ρ) was computed via an assumed variance of 0.5 instead of 1.0, as explained in the text.
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Table 5
Standardized Hierarchical Two-Subfactor Model Parameter Estimates

Externalizing facet λ1 λ2 λ3 Θ

Relational Aggression 0.619 0.676 0.000 0.198
Physical Aggression 0.740 0.412 0.000 0.311
Destructive Aggression 0.654 0.551 0.000 0.301
Empathy −0.482 −0.554 0.000 0.485
Blame Externalization 0.508 0.238 0.000 0.697
Alienation 0.487 0.012 0.000 0.763
Alcohol Problems 0.690 0.000 0.237 0.478
Alcohol Use 0.449 0.000 0.357 0.681
Marijuana Problems 0.751 0.000 0.476 0.232
Marijuana Use 0.727 0.000 0.613 0.125
Drug Problems 0.870 0.000 0.303 0.168
Drug Use 0.790 0.000 0.490 0.160
Theft 0.872 0.000 0.129 0.230
Fraud 0.870 0.264 0.000 0.195
Honesty −0.541 −0.305 0.000 0.629
Irresponsibility 0.925 0.000 −0.011 0.143
Dependability −0.661 −0.152 0.000 0.549
Problematic Impulsivity 0.913 0.000 −0.036 0.164
Planful Control −0.661 −0.074 0.000 0.562
Impatient Urgency 0.726 0.215 0.000 0.441
Rebelliousness 0.794 0.305 0.000 0.300
Boredom Proneness 0.593 0.283 0.000 0.584
Excitement Seeking 0.555 0.457 0.000 0.506

Note. General externalizing factor loadings are given in the column labeled λ1, the two subordinate factor loadings are in the columns labeled λ2 and
λ3, and residual variances are in the column labeled Θ. Loadings listed as 0.000 were fixed at that value and not estimated.
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