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The patterns of comorbidity among prevalent mental disorders in adults lead them to load on “externalizing,”
“distress,” and “fears” factors. These factors are themselves robustly correlated, but little attention has been
paid to this fact. As a first step in studying the implications of these interfactor correlations, we conducted
confirmatory factor analyses on diagnoses of 11 prevalent Diagnostic and Statistical Manual of Mental
Disorders (4th ed.) mental disorders in a nationally representative sample. A model specifying correlated
externalizing, distress, and fears factors fit well, but an alternative model was tested in which a “general”
bifactor was added to capture what these disorders share in common. There was a modest but significant
improvement in fit for the bifactor model relative to the 3-factor oblique model, with all disorders loading
strongly on the bifactor. Tests of external validity revealed that the fears, distress, and externalizing factors
were differentially associated with measures of functioning and potential risk factors. Nonetheless, the general
bifactor accounted for significant independent variance in future psychopathology, functioning, and other
criteria over and above the fears, distress, and externalizing factors. These findings support the hypothesis that
these prevalent forms of psychopathology have both important common and unique features. Future studies
should determine whether this is because they share elements of their etiology and neurobiological mecha-
nisms. If so, the existence of common features across diverse forms of prevalent psychopathology could have
important implications for understanding the nature, etiology, and outcomes of psychopathology.
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Psychopathology phenotypes, whether they are treated as dis-
crete mental disorders or continuous dimensions, are substantially
correlated (Angold & Costello, 2009; Krueger & Markon, 2006a).
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Multiple studies reviewed by Krueger and Markon (2006a) indi-
cate that prevalent mental disorders are organized by these corre-
lations into higher order “externalizing” and “internalizing” fac-
tors. Furthermore, when the internalizing spectrum is divided into
fears and distress factors, as proposed by Krueger (1999), the
three-factor model generally fits better than the two-factor
internalizing—externalizing model. Indeed, Krueger and Markon
(2006a) found that the three-factor model provided the best fit in
a meta-analytic review of the factor structure of 11 mental disor-
ders in multiple representative samples (N = 23,557)."

"In most studies in which Krueger’s three-factor model (Krueger &
Markon, 2006a) was tested, a supraordinate internalizing factor was in-
cluded on which both the distress and the fears factors loaded. As previ-
ously noted (Krueger & Markon, 2006a), however, the three-factor model
(fears, distress, externalizing) with a higher order internalizing factor is an
equivalent reparameterization of the same three-factor model without the
internalizing factor. When the higher order internalizing factor is included,
the correlation between fears and distress is represented by their loadings
on the internalizing factor, and the correlations of both fears and distress
with externalizing are represented in the correlation between the internal-
izing and externalizing factors. Each of these alternative parameterizations
of the three-factor model may be heuristic for different purposes, but they
have exactly the same factor loadings and fits (Krueger & Markon, 2006a).
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It is important to note that the fears, distress, and externalizing
factors are themselves substantially correlated (Angold & Costello,
2009; Angold, Costello, & Erkanli, 1999; Krueger & Markon,
2006a). This is potentially important because it suggests the test-
able hypothesis that higher order distress, fears, and externalizing
factors are correlated because they are influenced by a broadly
shared set of etiologic factors that are distinct from the ones that
cause the specific disorders to correlate together on the external-
izing, fears, and distress factors. If substantiated, this hypothesized
“general” factor would have important implications for how the
nature and etiology of mental disorders are conceptualized and
studied.

The present analyses provide initial tests of alternative hypoth-
eses by comparing the fit of Krueger’s (1999) three-factor (dis-
tress, fears, and externalizing) model with an alternative model
that also includes a general psychopathology bifactor (Gibbons &
Hedeker, 1992) on which every prevalent mental disorder loads.
We first tested whether this alternative model fit better than
Krueger’s three-factor model, and then examined the extent to
which each factor was correlated with important external variables
to provide an initial test of their external validity.

Method

The data on diagnoses used in these analyses were from the first
wave of the National Epidemiologic Study of Alcohol and Related
Conditions (NESARC; Grant, Stinson, Dawson, et al., 2004). The
data on the external criteria were drawn from the first and second
waves of NESARC conducted 3 years later (http:/pubs.niaaa
.nih.gov/publications /NESARC_DRM2/NESARC2DRM.pdf). In
the first wave of NESARC, structured diagnostic interviews were
conducted of 43,093 individuals ages 18—64 years who were
representative of the noninstitutionalized civilian population of the
United States. One person per household was randomly selected,
but adults ages 18—24 years were oversampled at a rate 2.25 times
greater than other ages. African American and Hispanic house-
holds were oversampled, achieving 19.1% non-Hispanic African
American and 19.3% Hispanic households. The sample was
weighted in all analyses to adjust for probabilities of selection,
nonresponse, the selection of one person per household, and over-
sampling. Once weighted, the data were representative of the U.S.
population (Grant, Stinson, Dawson, et al., 2004). Three years
later, 34,653 of these participants were reinterviewed in Wave 2.
The participation rates were 81.0% in Wave 1 and 86.7% in Wave
2. The present analyses were conducted on individuals who were

Table 1

18 to 65 years old in Wave 1 (Wave 1 n = 35,336; Wave 2 n =
28,958).

Measures

The Alcohol Use Disorder and Associated Disabilities Interview
Schedule-DSM-1V Version (AUDADIS-1V; Grant et al., 2003)
was administered in person. Twelve-month Diagnostic and Statis-
tical Manual of Mental Disorders (4th ed.; DSM-1V) diagnoses
used in these analyses were major depression, dysthymia, social
phobia, specific phobia, generalized anxiety disorder, agoraphobia/
panic disorder, antisocial personality disorder, tobacco depen-
dence, marijuana dependence, alcohol dependence, and other drug
dependence. The diagnosis of major depression ruled out bereave-
ment, and all mood and anxiety disorders due to general medical
conditions were ruled out. No other exclusion criteria were used.
The AUDADIS-IV is both reliable (Grant et al., 2003) and valid
(Grant, Dawson, et al., 2004; Grant, Hasin, et al., 2004; Grant,
Stinson, Hasin, et al., 2004).

External criterion variables that may reflect risk factors for
psychopathology were drawn from both waves of NESARC. Par-
ticipants answered questions regarding parental history of psycho-
pathology, experiences of harsh parenting, and physical and sexual
abuse during childhood or adolescence, and reported on psycho-
pathology, health, income, and other aspects of functioning in
structured interviews. Data on future mental health problems and
adaptive functioning were drawn from Wave 2 of NESARC.
Test-retest reliability and internal consistency of these measures
have been found to be good to excellent (Ruan et al., 2008).

Statistical Analyses

We compared the fit of three viable alternative nested structural
models of the tetrachoric correlations among the 11 prevalent
mental disorders (see Table 1): (1) a two-factor oblique model
specifying internalizing and externalizing factors; (2) a three-
factor oblique model specifying fears, distress, and externalizing
factors; and (3) a model that specifies a general bifactor (Gibbons
& Hedeker, 1992) on which every mental disorder loaded in
addition to the externalizing, distress, and fears factors. Consistent
with the bifactor model, covariances among general and domain-
specific factors were fixed to zero.

Data were analyzed using scripts submitted to the U.S. Census
Bureau with permission of the National Institute on Alcohol Abuse
and Alcoholism. Because NESARC used complex probability

Comparisons of Alternative Nested Models of Correlations Among Mental Disorders in Confirmatory Factor Analysis

SB Model Sample size- Comparative tests of
Model model x? daf P AIC BIC adjusted BIC model fit p

1. Two-factor oblique (externalizing,

internalizing) 1851.4 2,023 9972 120222.0  120416.9 120343.8
2. Three-factor oblique (externalizing,

distress, fears) 1818.4 2,021 9995  119861.1  120072.9 119993.5 2vs. 1: x3(2) = 17729 <.0001
3. General bifactor (externalizing,

distress, fears, plus general

psychopathology) 1780.12 2,013 9999  119756.7 120036.3 119931.4 3 vs. 2: X3(8) = 52.78 <.0001

Note. SB = Satorra—Bentler adjustment; AIC = Akaike information criterion; BIC = Bayesian information criterion.
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sampling, all analyses were weighted proportionally to the inverse
of sampling probability to accurately represent the population.
Tetrachoric correlations among 11 discrete mental disorder diag-
noses were subjected to confirmatory factor analysis using
maximum-likelihood estimation with robust standard errors
(MLR) and using weighted least-squares (WLSMYV), with virtually
identical results from the two estimations in Mplus 6.1 (Muthén &
Muthén, 2008). The fit of nested models was compared statisti-
cally using likelihood ratio tests and the Bayesian information
criterion (BIC). BIC serves to balance fit and parsimony, with
lower BICs indicating better fit.

Associations of each factor with each external criterion variable
were tested in structural equation modeling (SEM) by regressing
each external criterion jointly on the fears, distress, and external-
izing factors in the three-factor oblique model and on these three
factors and the general bifactor in the bifactor model using
WLSMV. Separate analyses were run for each external criterion.
The confirmatory factor analysis of psychopathology in each of
these alternative models constituted the measurement model for
predictors in these SEMs.

Results

As shown in Table 1, like previous studies (Krueger & Markon,
2006a), the three-factor oblique model of distress, fears, and ex-
ternalizing factors (Model 1) fit better than the two-factor inter-
nalizing and externalizing model using both MLR and WLSMV
(data not shown). Figure 1A shows that correlations among the
externalizing, distress, and fears disorders in the three-factor
oblique (Model 2) ranged from .59 to .82 using MLR, similar to
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the corresponding correlations in the meta-analysis of Krueger and
Markon (2006a). As reported in Table 1, the model specifying
externalizing, distress, and fears factors, plus the general bifactor
(see Figure 1B), fit modestly but significantly better than Model 1
(see Figure 1A).

As reported in Table 2, tests of external validity conducted in
SEM showed that the fears and distress factors were differentially
associated with the external criteria in both the three-factor oblique
and bifactor models when age, sex, and race/ethnicity were con-
trolled. In both models, the externalizing factor was associated
with most but not all external criteria. In the bifactor model, the
general bifactor was broadly associated with the external criteria.

Discussion

These results confirm previous findings that three factors of
distress, fears, and externalizing disorders account well for the
correlations among the specific prevalent mental disorders that
load most strongly on those factors. Furthermore, the three-factor
model fit significantly better than the two-factor oblique
internalizing—externalizing model in which all fears and distress
disorders loaded on the internalizing factor (Krueger & Markon,
2006a; Vollebergh et al., 2001). This close replication of earlier
findings is impressive given that both a different sample and a
somewhat different list of mental disorders were used in the
present and previous studies.

It is important to note that, as in previous studies (Krueger &
Markon, 2006a), the correlations among the latent fears, distress,
and externalizing factors in the three-factor oblique model were
substantial (see Figure 1A). These robust correlations must be
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The best fitting models of the correlational structure of 11 mental disorders from the present

confirmatory factor analyses of data from the National Epidemiologic Study of Alcohol and Related Conditions
sample (A) without a general psychopathology factor (Model 2 in Table 2) and (B) with a general psychopa-
thology bifactor (Model 3 in Table 2). GAD = generalized anxiety disorder.
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addressed to fully understand the structure of psychopathology.
Therefore, we explored the hypothesis that these correlations can
be accounted for by a general bifactor on which all 11 mental
disorders directly load. It is important to note that we did not
specify a supraordinate internalizing factor on which the distress
and fears loaded, which is an alternative but equivalent parame-
terization of the three-factor model in Figure 1A (Krueger &
Markon, 2006a). Rather, we fit a substantively different model in
which we accounted for the correlations among fears, distress, and
externalizing by allowing every specific mental disorder to load
directly on an orthogonal general bifactor.

When the general bifactor was added, the model fit significantly
better based on log-likelihoods than the three-factor model. It is
notable that the general bifactor model fit also fit somewhat better
according to BIC, even though BIC penalizes less parsimonious
models to avoid the most complex model always being the best
fitting. Thus, both the three-factor and the general bifactor models
fit well enough to be considered plausible alternative models of the
correlational structure of psychopathology.

External validity analyses also supported both alternative mod-
els, but revealed strong evidence supporting the general bifactor.
As shown in the middle columns of Table 2, the fears and distress
factors in the three-factor oblique model were differentially asso-
ciated with multiple external criteria. These significant associa-
tions with the fears factor were consistent with current conceptions
of psychopathology (e.g., the Wave 1 fears factor was associated
with a history of sexual abuse and predicted future fears in Wave
2). Similarly, the distress factor was associated with a family
history of depression, several indices of functioning, and suicide
and self-harm as expected. Notably, fears and distress were almost
always associated with different external criteria, which is consis-
tent with the proposal to split internalizing into fears and distress
(Krueger & Markon, 2006a).

The externalizing factor was found to be associated with 17 of
19 of the selected external criteria in the three-factor model. All of
these associations are consistent with the current literature, and
some of the associations were appropriately differential. For ex-
ample, Wave 1 externalizing predicted future antisocial behavior
but not future fears. The broad external correlates of the external-
izing factor may indicate that, consistent with the mission of
NESARC as a study of alcohol use and related disorders, most of
the external criterion variables were more useful for validating
externalizing than internalizing psychopathology.

Consistent with the meaning of the general bifactor, which was
specified to capture what these 11 mental disorders share in
common, the general bifactor accounted for robust and significant
independent variance in future psychopathology, concurrent and
future functioning, self-harm, and other external criteria. As shown
in the right columns of Table 2, in the bifactor model, regression
coefficients for the fears, distress, and externalizing factors with
the external criteria were usually smaller than in the three-factor
oblique model, indicating that at least some of the variance in the
external criteria explained by fears, distress, and externalizing was
common to the general bifactor. Perhaps most importantly, the
general bifactor measured in Wave 1 prospectively predicted fu-
ture psychopathology and functioning assessed in Wave 2, over
and above the variance accounted for by the fears, distress, and
externalizing factors. It is interesting that the general bifactor was
strongly associated with measures of physical or sexual abuse and

neglect by caregivers, whereas the fears, distress, and externalizing
factors were at best only weakly related to these measures (only
one of nine associations exceeding p < .05) when the general
bifactor was included in the model. Thus, these variables, which
may reflect etiologic processes, may be associated with psycho-
pathology in more general than specific ways. Any interpretations
must be cautious because of the retrospective measurement of
these variables, however.

Neither alternative model was refuted by the external criterion
analyses. Given that both models were supported in both sets of
analyses, it is important to consider exactly how the three-factor
oblique and general bifactor models differ. Because these two
models both specify the same three factors of prevalent psycho-
pathology and differ only in how the robust correlations among
these factors are modeled, the relatively small difference in their
fits is not surprising. The implications of the difference in handling
these correlations in the two alternative models have very impor-
tant implications for how we conceptualize and study psychopa-
thology, however. The three-factor oblique model allows correla-
tions among fears, distress, and externalizing, but the bifactor
model explicitly encourages the study of what these 11 dimensions
of psychopathology share in common. By specifying a bifactor on
which all 11 disorders significantly load, the general bifactor
model explicitly suggests the need to understand what is common
to all of these prevalent mental disorders.

Alternative Interpretations of the Bifactor Model

At least four alternative interpretations of the general bifactor
and its broad correlations with external criterion variables should
be tested in future studies:

1. Implicit theories of psychopathology. It is possible that
the high correlations among the fears, distress, and externalizing
factors are partly due to biases in reporting symptoms. That is,
people who experience one symptom may also report other symp-
toms that have not actually been experienced, inflating correlations
among symptoms. Such potential biases might reflect implicit
theories of psychopathology. There is evidence that persons hold
implicit theories of personality such that when one trait-like char-
acteristic is observed other unobserved characteristics are expected
(Schneider, 1973). If people in a culture similarly share implicit
theories of which symptoms of psychopathology co-occur, and if
these expectations are strong enough to override their actual ex-
periences, they may report unexperienced symptoms, inflating
correlations that are consistent with their implicit theories. This
also could include biased reporting of expected associations with
external criterion variables in ways that create correlations that do
not actually exist.

Implicit theories of psychopathology must be considered in
interpreting all observed correlations, even the correlations that
give rise to well-accepted specific syndromes, such as depression,
and the correlations of these syndromes with external criterion
variables. It is important, however, to consider whether the bifactor
could simply be an artifact of implicit theories of psychopathology.
This could be the case only if our implicit theories indicate that
every symptom of psychopathology tends to co-occur with every
other symptom and with every external criterion variable. Much
remains to be learned, but if implicit theories of psychopathology
exist and bias reporting, it seems more plausible that they would
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generate less correlated factors than observed in this study. In our
culture, we may expect people who experience one fear to expe-
rience other fears and for people who worry to be unhappy, and so
forth. It seems less likely that people in our culture expect antiso-
cial individuals who abuse drugs to also worry, be fearful, and be
sad and guilt-ridden.

2. Individual differences in biased symptom reporting.
The high correlations among factors could reflect individual dif-
ferences in a tendency to portray oneself in generally negative (or
positive) terms (Pettersson & Turkheimer, 2010). Such tendencies
could bias the reporting of both symptoms and external criteria in
ways that could create the correlations among the three dimensions
that support the bifactor model and its broad associations with exter-
nal criteria. Note, however, that this explanation is substantive. That
is, a general tendency to describe oneself in negative terms could be
one of the psychological processes that actually does create risk for all
forms of prevalent psychopathology.

3. Associations with dimensions of personality. It is possi-
ble that the widespread comorbidity among prevalent forms of
psychopathology can be understood in terms of their associations
with broad dimensions of personality. For example, the trait of
disinhibition has been found to be specific to externalizing disor-
ders, but neuroticism is high in individuals with fears, distress, and
externalizing psychopathology (Krueger & Markon, 2006b). This
raises another substantive explanation for the bifactor: The bio-
psychological processes underlying the broad trait of neuroticism
may lie at the heart of the correlations among fears, distress, and
externalizing psychopathology that are captured in the general
bifactor. This topic merits further study.

4. Shared etiology. Perhaps the most important substantive
explanation for the general bifactor is that it may reflect the
influence of etiologic factors that are shared by all mental disor-
ders (Krueger & Markon, 2006a). That is, it is possible that the 11
prevalent mental disorders in the present analyses are correlated
partly (or even predominantly) because they are all influenced,
albeit to varying degrees, by the same or correlated sets of genetic
and environmental factors.

To determine whether this hypothesis is supportable, it is nec-
essary to parse the genetic and environmental influences that are
associated with the correlations among these prevalent forms of
psychopathology. A recent twin study of psychopathology in chil-
dren and adolescents (Lahey, Van Hulle, Singh, Waldman, &
Rathouz, 2011) did just that, supporting this etiologic hypothesis.
In a representative sample of 1,571 pairs of 9- to 17-year-old
monozygotic and dizygotic twins, three separate variance/
covariance matrices were derived from multivariate biometric
analyses (Neale & Cardon, 1992) for genetic, shared environmen-
tal, and nonshared environmental sources of correlation among
prevalent dimensions of psychopathology. Strikingly, the best-
fitting structural model for the genetic correlations included a
general genetic risk bifactor very much like the general bifactor in
Figure 1B. The robust genetic loadings of every dimension of
psychopathology on this factor, and the mostly modest disorder-
specific genetic loadings, suggested that a high proportion of the
genetic liability for each dimension of psychopathology was
shared by all disorders. In contrast, the great majority of the
environmental influences detected in this study of children and
adolescents was specific to each dimension of psychopathology.
Crucially, a recent study of adult twins similarly found that the

correlations among a wide range of prevalent mental disorders
were almost entirely due to shared genetic influences (Kendler et
al., 2011).

The results of these large twin studies are consistent with a
“generalist genes/specialist environments” etiologic model, like
the one posited for general and specific intellectual abilities (Ko-
vas & Plomin, 2007). In the case of psychopathology, a generalist
genes/specialist environments hypothesis asserts that four sets of
genetic factors (reflected in the general, distress, fears, and exter-
nalizing factors) each pleiotropically increase risk for multiple
mental disorders (causing the observed pattern of correlations),
whereas it is mostly disorder-specific nonshared environmental
experiences that are responsible for differentiating the various
mental disorders.

Critically, the bifactor model implies that studies of the causes
and biobehavioral mechanisms shared by all prevalent mental
disorders will be far more efficient if these multiple mental disor-
ders are studied together in the same samples. This is because the
hypothesized joint risk can only be modeled as a bifactor if
multiple disorders are studied. Thus, it may be inefficient to
continue to study one disorder at a time to understand the nature of
psychopathology.

Limitations and Future Studies

Like previous studies, the present study was based on the
correlations among a relatively limited number of discrete diag-
noses of mental disorders. It would be very useful to repeat the
present analyses using a larger set of disorders, especially with
psychopathology measured dimensionally (e.g., counts of symp-
toms), to determine whether the same picture emerges. This would
be advantageous partly because the reliability of categorical diag-
noses measured by all structured interviews is modest. Unfortu-
nately, the NESARC, like other studies of large representative
samples, used diagnostic interviews with skip patterns that result in
the complete list of symptoms of each disorder being queried only
when it is possible for the individual to meet diagnostic criteria for
the mental disorder, preventing the use of counts of symptoms. It
is also important to note that the external criterion variables were
not necessarily assessed in ideal ways. In particular, reports from
the participants of their parents’ histories of psychopathology and
other measures were based on retrospective recall, which is known
to underestimate events and be subject to biases (Lalande &
Bonanno, 2011). In addition, as noted, different results may have
emerged had the external criteria included more variables relevant
to fears and distress.

The most informative future tests of the validity of the general
bifactor model will use external criteria relevant to the neurobio-
logical systems associated with psychopathology. Genetic variants
increase risk for psychopathology by coding for proteins in neu-
rons, glands, and other organs that constitute risk for psychopa-
thology. Therefore, a strong test of the bifactor model will deter-
mine how the general and specific factors in the bifactor model are
associated with genetic variants and neurobiological systems. It
will also be important to determine whether the bifactor model has
implications for clinical practice. The present findings suggest that
assessing a broad range of disorders and focusing on the total
deviance captured in the bifactor model could substantially im-
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prove prognostic predictions of future psychopathology and func-
tioning.

The hypothesized general bifactor model will be useful only if,
relative to other models, it facilitates discovery of the correlates,
neural mechanisms, and outcomes that are common and specific to
mental disorders.
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