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Research on the quantitative classification of mental dis-
orders has gained momentum recently with the forma-
tion of the Hierarchical Taxonomy of Psychopathology 
(HiTOP) consortium and model (see Fig. S1 in the Sup-
plemental Material available online; Kotov et al., 2017). 
The HiTOP model synthesizes 20 years of research on 
broad dimensions of mental disorders (i.e., psychopa-
thology) and maladaptive personality. These dimensions 
align with social, environmental, genetic, neurophysio-
logical, and biological risk factors and have exciting 

potential to thereby accelerate research on the etiology 
of psychopathology (Conway et al., 2019; Kotov et al., 
2017; Waszczuk et al., 2020; Zald & Lahey, 2017). How-
ever, most of the research on the empirical structure of 
psychopathology in adults has been based on traditional 
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Abstract
Much of the knowledge about the relationships among domains of psychopathology is built on the diagnostic categories 
described in the Diagnostic and Statistical Manual of Mental Disorders (DSM), and relatively little research has examined 
the symptom-level structure of psychopathology. The aim of this study was to delineate a detailed hierarchical model 
of psychopathology—from individual symptoms up to a general factor of psychopathology—allowing both higher- and 
lower-order dimensions to depart from the structure of the DSM. We explored the hierarchical structure of hundreds of 
symptoms spanning 18 DSM disorders in two large samples—one from the general population in Australia (n = 3,175) 
and the other a treatment-seeking clinical sample from the United States (n = 1,775). There was marked convergence 
between the two samples, offering new perspectives on higher-order dimensions of psychopathology. We also found 
several noteworthy departures from the structure of the DSM in the symptom-level data.
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diagnostic categories—primarily those in the fifth edition 
of the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM–5; American Psychiatric Association, 2013)—
as the units of analysis (Kotov et al., 2017; Wright et al., 
2013). This has both constrained the understanding of 
the structure of psychopathology to the disorder-level 
structure of the DSM and limited the ability to character-
ize the more detailed (i.e., symptom-level) structure of 
psychopathology, as described below.

Teasing apart reliable and detailed phenotypes of 
psychopathology is important for research, practice, 
and assessment; for example, to improve the under-
standing of specific causal mechanisms or risks (Hyman, 
2007; Kozak & Cuthbert, 2016; Sonuga-Barke, 2016); to 
characterize the specific nature, scope, and severity of 
an individual’s presenting symptoms to match the indi-
vidual with the most appropriate interventions available 
(Hopwood et al., 2020; Ruggero et al., 2019); and to 
facilitate efficient and accurate assessment in clinical 
and primary care settings (e.g., Batterham, Sunderland, 
Carragher, & Calear, 2016; Sunderland, Batterham, 
Carragher, Calear, & Slade, 2019; Sunderland et  al., 
2017). These aims are particularly well served in a hier-
archical model that provides researchers and clinicians 
control over the level of specificity or granularity of the 
constructs of interest (e.g., for characterizing detailed 
mechanisms that underlie a specific symptom or symp-
tom cluster or for understanding risks for psychopathol-
ogy broadly; Krueger et  al., 2018). The aim of the 
present study was thus to delineate a detailed hierarchi-
cal model of psychopathology—from individual symp-
toms up to a general factor of psychopathology—using 
data from clinical and community samples.

The Heavy Reliance on DSM  
Categories to Date

As mentioned above, the literature on the empirical 
structure of adult psychopathology has been dominated 
by analyses of the patterns of comorbidity or covaria-
tion among DSM diagnoses (Kotov et al., 2017; Wright 
et  al., 2013). This approach has uncovered robust 
dimensions that account for the systematic patterns of 
co-occurrence among mental disorders (the pink sec-
tions of Fig. S1 in the Supplemental Material) but has 
resulted in limited research characterizing the more 
detailed structure of psychopathology (the blue sec-
tions of Fig. S1 in the Supplemental Material). DSM 
diagnoses are relied on so heavily because they are 
almost invariably the focal constructs of large represen-
tative population surveys of mental health. The use of 
large representative samples improves the likelihood of 
uncovering robust and generalizable models of psycho-
pathology. However, structured clinical interviews such 
as the Composite International Diagnostic Interview 

(Kessler & Üstün, 2004) are used in these studies to 
keep average interview times to a reasonable minimum, 
following skip-out rules to efficiently determine whether 
a given diagnosis is “present or absent.” For example, 
if someone does not report depressed mood or anhe-
donia, that person is not typically asked about the other 
seven Criterion A symptoms of major depressive disor-
der (MDD; e.g., fatigue, difficulty concentrating, or sui-
cidality). This skip structure can result in substantial 
bias and missingness in the symptom-level data, restrict-
ing analyses of these data to only the cardinal symp-
toms of each disorder and thus limited coverage of 
psychopathology. When the categorical (present vs. 
absent) diagnoses are analyzed instead, one cannot 
characterize the detailed structure of psychopathology 
at all.

Research characterizing the structure of psychopa-
thology is thus largely bound to the structure of DSM 
diagnostic categories, which is a problem for three rea-
sons in particular. First, the heterogeneity within many 
mental disorders is lost. For example, the DSM symptom 
criteria for MDD can be arranged into 945 different 
symptom presentations that meet criteria for the diag-
nosis (Fried & Nesse, 2015). When these varied 
syndromes—and their subthreshold variants—are all 
collapsed into a single “present versus absent” MDD 
diagnosis, researchers lose the opportunity to study 
variability within the category as well as valuable infor-
mation regarding the severity of presenting symptoms. 
Second, overlapping criteria between diagnoses (i.e., 
symptoms that contribute to multiple disorders) are also 
unaccounted for when analyzing categories, which may 
inflate the patterns of covariation that underlie the 
structure. For example, generalized anxiety disorder 
(GAD) and MDD share symptoms of fatigue, insomnia, 
and difficulty concentrating, making them more likely 
to covary as a result of shared phenomenology rather 
than perhaps because of sharing an underlying internal-
izing liability (Borsboom, 2002). Finally, although 
uncommon, when analyses focus on data in which hier-
archical exclusion rules have been applied to diagnoses 
(e.g., GAD not being diagnosed if it occurs during an 
episode of depression), the patterns of association 
among disorders and the resulting structural models 
can be distorted (see Conway & Brown, 2018; Kotov, 
Ruggero, Krueger, Watson, & Zimmerman, 2018).

Overall, the predominance of research conducted 
using DSM diagnoses means there is a limited under-
standing of the detailed empirical structure of psycho-
pathology. The heterogeneity within and homogeneity 
between diagnoses highlight potential patterns of cross-
cutting symptom clusters that do not follow traditional 
diagnostic boundaries. By using symptoms instead of 
DSM diagnoses as the unit of analysis, one can model 
this complexity and allow both higher-order dimensions 
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(i.e., broad spectra of psychopathology that span mul-
tiple traditional diagnoses) and lower-order dimensions 
(i.e., empirically derived syndromes) of psychopathol-
ogy to depart from the structure of the DSM, if war-
ranted empirically.

Extant Symptom-Level Research

Given the benefits of analyzing symptom-level data, 
there have been several studies that have taken this 
approach with the aim of understanding the detailed 
empirical structure of adult psychopathology.1 Analyses 
within the transdiagnostic internalizing (e.g., Dornbach-
Bender et al., 2017; Grisanzio et al., 2018; Waszczuk, 
Kotov, Ruggero, Gamez, & Watson, 2017; Zinbarg & 
Barlow, 1996), externalizing (Krueger, Markon, Patrick, 
Benning, & Kramer, 2007), and thought disorder (Kotov 
et al., 2016) spectra have begun to elucidate the detailed 
structure of these dimensions. These studies have often 
had impressive detail in symptom-level information, 
albeit limited breadth. By examining symptoms within 
only a single spectrum, these studies have not been 
able to characterize convergence and divergence of 
symptoms between the spectra—for example, whether 
symptoms such as insomnia or difficulty concentrating 
(which span diagnoses in multiple spectra) are better 
conceptualized under one spectrum over another or as 
transdiagnostic indicators. Furthermore, to handle the 
substantial complexity of analyzing numerous observed 
variables in multivariate models, some studies have 
constrained symptoms within their traditional diagnos-
tic categories (e.g., symptoms of depression being par-
celed together before analyses of the full data set; e.g., 
Waszczuk et al., 2017; Zinbarg & Barlow, 1996), limiting 
opportunities to identify any departures from the struc-
ture of the DSM.

Other studies have examined a smaller number of 
symptoms across a broader variety of psychopathology, 
which allows for the possibility that heterogeneity 
within traditional diagnoses may be accounted for by 
multiple spectra (e.g., obsessive compulsive disorder 
[OCD] may have symptom components differentially 
related to internalizing and thought disorder dimen-
sions; Faure & Forbes, 2021; Watson, Wu, & Cutshall, 
2004). Markon (2010) included broad coverage of psy-
chopathology (50 symptoms spanning 14 disorders) and 
personality pathology (73 symptoms spanning 10 per-
sonality disorders) in a large representative adult sample 
and found four transdiagnostic spectra—internalizing, 
externalizing, thought disorder, and pathological 
introversion—that are reflected in the HiTOP model (the 
latter as detachment; see Fig. S1 in the Supplemental 
Material). Wright et al. (2013) subsequently examined 
33 symptom-level indicators spanning 11 disorders in 
a large representative sample of adults and found five 

subfactors (distress, fear, OCD, alcohol use, and drug 
use) and three spectra (internalizing, psychosis, and 
externalizing) that also informed the structure of the 
HiTOP model. Both of these studies have been important 
in explicating the understanding of the structure of psy-
chopathology. However, the narrow coverage of each 
diagnosis (i.e., only one to three symptoms were assessed 
for most of the disorders in each sample) limited char-
acterization of the detailed structure of psychopathology. 
Much like analyses of disorder-level indicators, these 
studies thus largely informed our understanding of the 
higher-order structure of psychopathology.

In sum, most studies have either had comprehensive 
assessment of a narrow cross-section of psychopathol-
ogy or scant measurement of a broader cross-section. 
None of the studies to date have had access to com-
prehensive data measuring adult psychopathology 
symptoms spanning common and uncommon mental 
disorders, which is needed to characterize a detailed 
structural model. Furthermore, most research has been 
conducted in nonclinical samples, which may have 
lower representation and variability of psychopathology 
and thus less detailed structure (Kotov et al., 2011).

The Present Study

The aim of the present study was to characterize the 
symptom-level structure of psychopathology using 
comprehensive coverage of common and uncommon 
mental disorders in two large clinical and community 
samples of adults. Between the two samples, nearly all 
of the HiTOP spectra and subfactors were represented 
in the analyses; the exceptions were sexual problems 
and the two spectra that are predominantly related to 
personality disorders in the traditional DSM nomencla-
ture (i.e., antagonistic externalizing and detachment; 
see Fig. S1 in the Supplemental Material). The absence 
of personality pathology from these analyses is note-
worthy because dimensions of maladaptive personality 
often appear to act as a skeleton for joint structural 
models with other psychopathology (e.g., Forbes et al., 
2017; Kotov et al., 2011; Markon, 2010; Wright & Simms, 
2015). These were secondary analyses of existing data 
collected in two different studies. However, 97 overlap-
ping symptoms were assessed in both samples, which 
also allowed us to characterize convergence in the 
structures between samples and propose an overarch-
ing hierarchical model.

Method

Participants and procedure

Participants were drawn from two larger studies. First, 
the community sample was drawn from the Assessing 
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Mental Health (AMH) study (Batterham et  al., 2016), 
which tested large self-report item banks of a variety 
of mental health problems in a population-based Aus-
tralian adult sample with the aim of developing new 
static and adaptive brief mental health screeners for 
social anxiety disorder, panic disorder, posttraumatic 
stress disorder (PTSD), OCD, attention-deficit hyperac-
tivity disorder (ADHD), drug use, psychosis, and sui-
cidality. A detailed description of the study methods is 
available elsewhere (Batterham et al., 2016). In brief, 
participants were recruited through online social media 
advertising for a mental health study, with a target 
population of Australian adults age 18 years or older. 
All individuals who completed the full form of the 
survey (n = 3,175) were included in the present analy-
ses. The study had a planned missingness design for 
participants who reported never having a drink contain-
ing alcohol (n = 705; 22.2%), no trauma exposure (n = 
1,296; 40.8%), or never using drugs other than alcohol 
(n = 2,524; 79.5%) who did not respond to the remain-
ing alcohol use, traumatic reactions, and substance use 
items, respectively. All participants’ responses were 
retained in analyses using pairwise complete informa-
tion for the calculation of item-level correlations and 
taking the mean of valid item responses in each symp-
tom cluster before estimating cluster-level correlations 
on the basis of pairwise complete information (see 
below).

The sample characteristics are presented in Table S1 
in the Supplemental Material and demonstrate diversity 
in terms of age, level of education, and location of 
residence but relative homogeneity in gender (79.6% 
women vs. 50.7% in the general population; Australian 
Bureau of Statistics, 2016a) and language spoken at 
home (93.3% English only vs. 72.7% in the general 
population; Australian Bureau of Statistics, 2016b). The 
sample also overrepresented individuals with psycho-
pathology, relative to population prevalence rates (see 
Batterham et al., 2016), with 53% endorsing symptoms 
that reflected the full DSM–5 diagnostic criteria for a 
depressive, anxiety, or substance use disorder (see 
Table S1 in the Supplemental Material). For our pur-
poses, this overrepresentation is ideal because it cor-
responds with variability in the symptoms that is useful 
for modeling the patterns in their covariation.

The clinical sample was drawn from the Rhode 
Island Methods to Improve Diagnostic Assessment and 
Services (MIDAS) project (Zimmerman, 2016), which 
has run for over 20 years through Rhode Island Hospi-
tal’s Department of Psychiatry with a focus on integrat-
ing research assessments into routine clinical practice. 
Participants are individuals presenting for an intake 
evaluation at the community outpatient psychiatry prac-
tice who consent to participate in the MIDAS project. 

The present sample includes all individuals who com-
pleted the self-report battery of clinically useful out-
come measures described below (n = 1,775), which 
was included in the MIDAS assessment battery from 
2004 to 2013. Participants had the option to skip ques-
tions in the survey, resulting in each item missing 0.2% 
to 7.8% of participants’ data (99.6% of items had < 5% 
missing data). As above, responses with missing data 
were retained, and the correlations that formed the 
basis of the analyses at each step were estimated on 
the basis of pairwise complete data. The sample char-
acteristics are presented in Table S1 in the Supplemen-
tal Material and demonstrate diversity in terms of age, 
gender, level of education, and marital status but not 
in terms of race (87.7% White, which was slightly 
higher than the population in Rhode Island, which is 
81.4% White; U.S. Census Bureau, 2010). Nearly all 
participants (98.4%) met criteria for a mental disorder 
from the fourth edition of the DSM (DSM–IV), with the 
most common primary diagnoses being depressive or 
anxiety disorders (see Table S1 in the Supplemental 
Material).

Measures

Both studies were designed to assess a variety of psy-
chopathology. The AMH study used a large item pool 
derived from a systematic literature review for existing 
scales that assess social anxiety disorder, panic disorder, 
PTSD, OCD, adult ADHD, drug use, psychosis, and 
suicidality. Unique (nonredundant) and unambiguous 
items that were specific to the disorder of interest (n = 
2,002) were phrased in a standardized format (past 
tense, over the past month, assessed on a 5-point Likert 
scale) and sent for feedback from consumers, expert 
researchers and clinicians that was used to select the 
item pools assessed in the study (for a detailed descrip-
tion of the methods, see Batterham et  al., 2015). All 
items that assessed psychopathology symptoms over the 
past month on a 5-point Likert scale (from 0 = never to 
4 = always) were analyzed in the present study, which 
included 583 items in total: 463 from the items pools 
described above and 120 from the Patient-Reported Out-
comes Measurement Information System (PROMIS) 
measures of depression, anxiety, alcohol use, and anger 
(Pilkonis et al., 2011; Pilkonis et al., 2016). Note that 
PROMIS depression focuses on affective and cognitive 
(vs. somatic) symptoms; PROMIS anxiety assesses fear, 
anxious misery, hyperarousal, and somatic symptoms 
related to anxious arousal broadly; and PROMIS anger 
assesses affective, cognitive, and behavioral manifesta-
tions of anger.

The MIDAS project included a battery of self-report 
symptom scales between 2004 and 2013. These scales 
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assessed symptoms of eating pathology (weight and 
shape concerns, binging, and purging), major depres-
sion (including suicidality), panic, agoraphobia, PTSD, 
OCD, generalized anxiety, social anxiety, alcohol use, 
substance use, pain/somatization, illness anxiety, psy-
chosis, mania, irritability/anger, and self-injury behav-
iors. The 235 items were measured on a 5-point Likert 
scale (from 0 = not at all true to 4 = almost always true) 
assessing experiences over the past week. Clinically 
useful depression, anxiety (i.e., somatic and psychic 
anxiety), and social anxiety scales based on these data 
have been published (Dalrymple et al., 2013; Zimmerman, 
Chelminski, McGlinchey, & Posternak, 2008; Zimmerman, 
Chelminski, Young, & Dalrymple, 2010); all of the 
symptom scales were developed on the basis of DSM–IV 
symptom criteria, the content of the Psychiatric Diag-
nostic Screening Questionnaire (Zimmerman & Mattia, 
2001), and structured clinical interview questions for 
DSM–IV diagnoses.

Data analysis

Item processing.  All analyses were conducted in the R 
software environment (Version 3.6.2; R Core Team, 2019). 
First, the items in each sample were preprocessed as fol-
lows. In both samples, items with 95% or more of the sam-
ple endorsing 0 (never or not at all) were removed, because 
of lack of variability, to reduce sparse cells in estimation of 
the correlation matrices. In AMH, 19 psychosis items and 
two suicide items were removed; in MIDAS, one alcohol 
use, one substance use, and four psychosis items were 
removed (see Table S2 in the Supplemental Material). On 
face value, these items reflected the most severe manifes-
tations of the constructs. Next we coded items with over-
lapping content in both samples, with the aim of tracing 
similarities and differences in the placement of the items 
between the two samples. These matches in item content 
were coded by two fourth-year undergraduate interns, 
with the provisional list of matches and any disagree-
ments in coding recoded by M. K. Forbes (see Table S3 
in the Supplemental Material). This process resulted in 97 
items—referred to hereafter as trace items—treated as 
overlapping in content between samples. These items 
were used to characterize similarities and differences in 
the structure of the two samples.

Data reduction.  Following this item-level processing, 
our next step involved data reduction in the form of com-
bining items into highly homogeneous symptom clusters. 
This approach was necessary to reduce the very large 
number of items assessed in each sample to make multi-
variate modeling approaches to the data tractable. The 
aim of this data-reduction step was to retain the detail in 
the symptom-level data and combine only items that 

would normally be deemed psychometrically redundant 
(i.e., too highly correlated to be distinct). To this end, we 
used two clustering methods to identify highly homoge-
neous symptom clusters based on item-level Spearman’s 
correlations in each sample.2

First, we used the iclust function from the psych 
package (Revelle, 2019) for the R software environment, 
which forms clusters on the basis of average and mini-
mum split-half reliability (α and β coefficients, respec-
tively). Highly conservative settings were used to form 
clusters such that items or item clusters were combined 
into a larger cluster only if α and β both increased for 
both clusters and if β was at least .9 (i.e., 90% or more 
of the variance in the items was associated with a shared 
general factor). The iclust method has been found to 
outperform exploratory factor analyses in characterizing 
latent structure in large item pools (e.g., Revelle, 1979).

Second, Ward’s (1963) hierarchical agglomerative 
clustering was used, which is based on a dissimilarity 
matrix of the items (1 – Spearman’s correlation matrix) 
that identifies and combines the two most similar items 
or clusters (i.e., merging the two items or clusters that 
result in the smallest increase in the sum of squared 
error) iteratively until a single cluster is formed. We cut 
the resulting hierarchy at the last unitary (single-item) 
cluster and compared the symptom clusters with those 
derived using iclust. These two methods were used to 
ensure large clusters of items did not form because of 
method characteristics specific to a single clustering 
method (i.e., to err on the side of only merging items 
into truly homogeneous clusters). Items were merged 
into a symptom cluster, by taking their mean, if both 
methods included them in a single cluster—and, for the 
trace item pool, if they were also included in a single 
cluster in both samples. The resulting items and item 
clusters (see Tables S4 and S16 in the Supplemental Mate-
rial) were used as the units of analysis and conceptualized 
as the first level of the hierarchical structure of psycho-
pathology (akin to signs and symptoms in the HiTOP 
framework in Fig. S1 in the Supplemental Material).

Hierarchical modeling.  Following data reduction, the 
hierarchical structure in both samples was elucidated 
using an extended bass-ackwards method (Forbes, 2020). 
This method builds on Goldberg’s (2006) bass-ackwards 
approach, extracting orthogonal principal components 
(1, 2, 3, . . . n; varimax rotation was used here) and exam-
ining the component correlations between sequential 
levels. Loehlin and Goldberg (2014) suggested that a com-
ponent correlation |r| ≥ .9 between levels indicates the 
perpetuation of the same construct between levels of the 
hierarchy and that a component correlation .3 ≤ |r| < .9 
indicates a higher-order component splitting into more 
specific lower-order components. The extension to this 
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approach examines component correlations among all 
levels of the hierarchy after removing redundant compo-
nents that perpetuate through multiple levels of the hier-
archy (|r| ≥ .9 and Tucker’s congruence coefficient > .95) 
and apparent artifactual components that emerge as a 
consequence of forcing a specific number of components 
on a given level of the hierarchy. This extended approach 
aims to fully elucidate the hierarchical structure of the 
data—for example, examining how broad higher-order 
components that emerge early in the hierarchy relate to all 
of the lower-order components at the bottom of the hier-
archy; this is not possible in the traditional bass-ackwards 
framework, which focuses exclusively on correlations 
between components on adjacent levels. To reduce con-
firmation bias in determining which components repre-
sented artifacts in the structure, we examined convergence 
with the hierarchical structure that emerged using Ward’s 
hierarchical agglomerative cluster analysis (akin to Forbes 
et  al., 2017; see Fig. S2 in the Supplemental Material); 
components were removed from interpretation of the 
structure only if they were deemed artifactual on theo-
retical grounds and did not emerge in the cluster analysis 
hierarchy. Each of these decisions is described below, 
and the full traditional bass-ackwards results (including 
all components at each level of the hierarchy; see Figs. S3 
and S4 in the Supplemental Material) are also interpreted 
for comparison.

The number of components to extract in each data 
set was based on the maximum number of meaningful 
factors indicated by parallel analysis and Velicier’s mini-
mum average partial (MAP), calculated using the 
fa.parallel and vss functions of the psych package 
(Revelle, 2019), respectively. Given the very large num-
ber of variables being analyzed here, we focus on load-
ings ≥ .4 in interpreting the hierarchical models. 
Detailed information on the component loadings and 
correlations for all estimated components are reported 
in extensive Supplemental Material (see Tables S5–S15 
and S17–S30 in the Supplemental Material). We report 
summaries of these results in text.

Results

Assessing mental health survey

Highly homogeneous symptom clusters.  The data-
reduction process reduced the full item pool of 562 items 
in AMH to 155 symptom clusters—including 74 individ-
ual items and 81 clusters ranging from two to 32 items (for 
a full list of which items formed each cluster and for the 
names of each cluster, see Table S4 in the Supplemental 
Material). For the most part, the symptom clusters were 
cleanly constructed from within the same parent item 
pools (i.e., intended to measure the same target disorder 

construct). There were six exceptions: (a) The racing or 
pounding heart cluster comprised items from the PRO-
MIS anxiety (“I had a racing or pounding heart”) and 
panic (“I experienced palpitations, a pounding heart or a 
rapid heart rate”) inventories, (b) the avoidance of social 
situations cluster included a PROMIS anxiety item (“I 
avoided public places or activities”) along with seven 
social anxiety items assessing avoidance of social activi-
ties (e.g., “I came up with excuses to avoid social situa-
tions”), (c) the concerns about being observed/public 
speaking cluster included a PROMIS anxiety item (“I wor-
ried about other people’s reactions to me”) along with 21 
other social anxiety items assessing concerns about being 
observed or public speaking (e.g., “I avoided speaking in 
front of groups of people”), (d) the agitated cluster com-
prised items from the PROMIS anxiety (“I felt fidgety”) 
and ADHD (“I had difficulty sitting still”) item banks, (e) 
the difficulty sleeping cluster comprised a PROMIS anxi-
ety item (“I had difficulty sleeping”) and an ADHD item 
(“mental restlessness prevented me from sleeping”), and 
(f) the difficulty concentrating cluster comprised items 
from the PROMIS anxiety (“I felt indecisive” and “I had 
trouble paying attention”) and PROMIS depression (“I 
had trouble making decisions”) item banks along with 13 
items from the ADHD item pool assessing cognitive dif-
ficulties (e.g., “I had difficulty maintaining focus”). Note 
that on face value, the first three of these six exceptions 
represent appropriate clustering of items from the transdi-
agnostic PROMIS measure of anxiety with similar items 
from the disorder-specific item banks. By contrast, the lat-
ter three instances reflect symptom overlap between dis-
tinct diagnostic constructs (i.e., “hybrid” symptom clusters 
reflecting symptom components from multiple diagnoses).

Hierarchical structure.  Parallel analysis suggested a 
maximum of 13 components, and the MAP reached a 
minimum with 16 factors, so we extracted one to 16 com-
ponents to estimate the initial bass-ackwards hierarchy. 
The levels with 11 to 16 components all had components 
with only one or two unique indicators, so one to 10 
components were extracted in the final hierarchical 
model (i.e., one component on the first level, two com-
ponents at the second level, and so on, down to 10 com-
ponents at the bottom of the hierarchy). The results for 
each level of the model and the correlations between the 
levels are given in Tables S5 through S15 in the Supple-
mental Material, and the traditional bass-ackwards solution 
is shown in Figure S3 in the Supplemental Material. Four 
components in the bass-ackwards solution were identified 
as likely artifacts and were also absent in the agglomera-
tive cluster analysis (see Fig. S2 in the Supplemental Mate-
rial) and so were removed from the hierarchy interpreted 
below: all three components on the third level of the hier-
archy (C1–C3, see Table S7 in the Supplemental Material), 
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in which thought disorder (D2) indicators were split 
between internalizing (C1) and substance use (C2) and a 
slight rotation of the alcohol use component emerged (C3) 
that was virtually redundant with the lower-order alcohol 
use component (E5; r = .88, congruence coefficient = .93). 
The fourth artifact was a psychosis and suicide component 
(F4), in which several suicidality symptom clusters loaded 
with psychosis (G4) indicators, but this pattern was not 
seen on any other level of the hierarchy—either through 
component correlations between levels or through symp-
tom clusters loading/cross-loading within levels—and did 
not emerge in the agglomerative cluster hierarchy.

A summary of the hierarchical structure that emerged 
among the remaining components is shown in Figure 
1a. The first unrotated principal component—labeled 
general psychopathology by convention—was domi-
nated by anxiety (panic, generalized anxiety, and social 
anxiety symptoms) and negative affect (core depression 
symptoms). By contrast, symptoms from the substance 
use, psychosis, and alcohol use item pools tended to 
be weak indicators of this first unrotated principal com-
ponent. The general psychopathology component split 
into three components: (a) substance and alcohol use, 
composed of the lower-order substance use and alcohol 
use components; (b) thought disorder, composed of the 
OCD and psychosis components; and (c) internalizing, 
composed of disinhibited negative affect and fear com-
ponents. The disinhibited negative affect component 
was composed of disinhibition (anger and attentional 
dysregulation) and a secondary loading from distress 
(suicidality/hopelessness, with cross-loadings from 
social anxiety symptom clusters). The fear component 
was composed of anxiety, PTSD, and cross-loadings 
from social anxiety components, with weaker loadings 
from some of the suicidality/hopelessness symptom 
clusters.

There were only two noteworthy differences compar-
ing this hierarchy to the structure of the full “bass-
ackwards” hierarchy (see Fig. S3 in the Supplemental 
Material). First, by examining correlations among com-
ponents at all levels of the hierarchy, the association 
between PTSD and fear emerged; in Figure S3 in the 
Supplemental Material, the strongest correlation for 
PTSD with a component on the preceding level was 
with social anxiety (I8; r = .31), but it had a stronger 
association with fear (E1; r = .34) that helped to clarify 
the underlying hierarchy. Second, the association 
between social anxiety and fear was not evident when 
examining correlations between only sequential levels 
of the hierarchy; in Figure S3 in the Supplemental Mate-
rial, the strongest correlation for social anxiety (I8) was 
with distress (H6; r = .46), but social anxiety also had 
a secondary correlations with the higher-order fear 

component (E1; r = .32), and its strongest association 
was with internalizing (D1; r = .49).

Symptom-level perspectives.  Table 1 shows the pri-
mary loadings and cross-loadings of the symptom clus-
ters on the 10 components at the lowest level of the 
hierarchy. The 10 components closely reflected the target 
constructs in the item pools. For example, components 
corresponding to substance use, alcohol use, psychosis, 
OCD, anger, attentional dysregulation, social anxiety, and 
PTSD emerged. There were two exceptions to this pat-
tern: (a) The suicide and depression symptom clusters 
formed a single component of suicidality/hopelessness 
that also included the OCD single-item cluster intrusive 
thoughts about self-harm, and (b) the panic and nonhy-
brid PROMIS anxiety symptom clusters formed a single 
anxiety component that also included the social anxiety 
single-item cluster tension headaches before social situa-
tions and cross-loadings from the PTSD clusters anxious 
arousal due to trauma and reexperiencing trauma.

As shown in Table 1, there were several other exam-
ples of symptom clusters that did not coalesce with the 
other items from their original item pool at the lowest 
level of the hierarchy. For example, the guilt and low 
self-worth cluster from the PROMIS depression item pool 
loaded on the social anxiety component, and the 
depressed mood and felt like a failure symptom clusters—
also from the PROMIS depression item pool—cross-
loaded there too. Likewise, the impatient symptom 
cluster from the ADHD item pool loaded on the anger 
component. The hybrid clusters of agitated symptoms 
(ADHD and PROMIS anxiety items) and difficulty con-
centrating (ADHD, PROMIS anxiety, and PROMIS 
depression items) loaded only on attentional dysregula-
tion, whereas the difficulty sleeping hybrid cluster 
(ADHD and PROMIS anxiety items) did not have a 
primary loading (> .4) on any component, but it had 
weaker loadings on both attentional dysregulation and 
anxiety. Only two other single-item clusters did not 
have a primary loading (> .4) on any component at the 
bottom of the hierarchy—something seriously wrong 
with body and felt attacked—both of which had weaker 
primary loadings on the psychosis component.

At other levels of the hierarchy, there were some 
places in which symptom clusters changed in terms of 
their component loading patterns (for full results, see 
Tables S5–S14 in the Supplemental Material). For exam-
ple, reckless behavior loaded on the higher-order sub-
stance and alcohol use component, which is consistent 
with the externalizing spectrum we might expect to 
emerge if maladaptive personality (e.g., antagonism) 
were included in the hierarchy. The feeling anxious and 
fear symptom clusters (comprising 81% of the PROMIS 
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Table 1.  Results of the Principal Components Analysis of the Assessing Mental Health Data (Batterham 
et al., 2016): Primary and Cross-Loadings of the Symptom Clusters on the 10 Components at the Lowest 
Level of the Hierarchy

Syndrome (component label) and symptom cluster Loading Cross-loading

Anxiety ( J1)  
  Fear of fear .76  
  Worry about panic (i) .74  
  Afraid of physical symptoms .73  
  Felt could not breathe (i) .72  
  Panic episode .71  
  Fear of leaving the house alone (i) .70  
  Thought might be dying .69  
  Racing or pounding heart .66  
  Chest pain (i) .65  
  Feared fainting (i) .65  
  Dizzy or lightheaded (i) .65  
  Rush of fear, and related impairment .64  
  Frightened by nausea (i) .63  
  Afraid would have a heart attack, stroke, suffocate, or die (i) .62  
  Fear of specific situations .62  
  Sought help for panic (i) .58  
  Nervous or anxious (i) .57  
  Fear .55  
  Fear of loss of control .55  
  Safety zone (i) .54  
  Claustrophobia (i) .54  
  Trembling (i) .49  
  Feeling anxious .49  
  Disconnected or detached .48  
  Tension headaches before social situations (i) .47 .44 (Social anxiety)
Obsessive compulsive disorder (J2)  
  Perfectionism .74  
  Compulsions .73  
  Checking for mistakes .71  
  Strict routine doing ordinary things (i) .66  
  Checking so nothing terrible would happen (i) .64  
  Need for order (i) .64  
  Fear of mistakes .63  
  Responsibility to ensure everything was in order (i) .63  
  Very strict with self (i) .62  
  Contamination concerns .62  
  One right way to do things (i) .61  
  Got stuck doing routine behaviors (i) .60  
  Checking (i) .59  
  Performed rituals (i) .58  
  Do everything exactly right leaving home (i) .58  
  Try to prevent harm (i) .57  
  Obsessive thoughts (i) .53  
  Compulsions (i) .53  
  Rituals for protection (i) .52  
  Difficult to touch rubbish (i) .52  
  Fear of acting on compulsions .52  
  Having upsetting thought made it more likely to happen (i) .52  
  Upsetting thoughts .49  
  Guilt about obsessions (i) .45  

(continued)
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Syndrome (component label) and symptom cluster Loading Cross-loading

  Repeat words to stop obsessions (i) .45  
  Thoughts would harm other people unintentionally (i) .42  
Psychosis ( J3)  
  Heard voices .68  
  Paranormal experiences .66  
  Auditory hallucinations .66  
  Sense of unreality .63  
  Someone/something playing games with mind (i) .58  
  Special powers .57  
  Doubted dreams were the product of own mind (i) .57  
  Thought insertion (i) .56  
  Thought broadcasting .56  
  Paranoia (being followed or observed) .56  
  Mistook noises for voices (i) .54  
  Lights or colors seemed brighter (i) .53  
  Olfactory hallucination (i) .51  
  Paranoia (people want to hurt them) .50  
  Ideas of reference (i) .49  
  Felt part of body did not belong (i) .48  
  Felt was very special (i) .48  
  Had a sixth sense (i) .45  
  Paranoia (people are against them) .45  
  Thoughts of people trying to upset deliberately (i) .44  
  Sense of danger or dread (i) .41  
  Something seriously wrong with body (i) .39  
  Felt attacked (i) .38  
Substance use ( J4)  
  Prioritizing drug use .84  
  Urge to use drugs .81  
  Role and relationship impairment from drug use .80  
  More drugs than intended and despite psychological problems .80  
  Dependence on drugs .79  
  Used drugs after deciding not to .78  
  Tolerance to drugs .76  
  Money problems due to drug use .76  
  Used drugs to get high .75  
  Relationship friction around drug use .74  
  Had to keep taking drugs once started (i) .70  
  Withdrawal from drugs (i) .68  
  Used drugs in hazardous situations (i) .66  
  Time recovering from drugs (i) .60  
Alcohol use ( J5)  
  Using larger amounts of alcohol than intended .82  
  Felt should cut down drinking (i) .81  
  Loss of control of drinking .80  
  Drinking large amounts .80  
  Drank because nothing to do (i) .74  
  Drank for negative affect .74  
  Drank to unwind .73  
  Drank because annoyed .71  
  Drank because lonely (i) .69  
  Drank because tense .69  
  Fast drinking for quick effect (i) .67  

(continued)

Table 1.  (continued)
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Syndrome (component label) and symptom cluster Loading Cross-loading

  Drank because angry with self (i) .65  
  Large amounts of time drinking .65  
  Drank because deserved it (i) .58  
  Drank because of physical pain (i) .48  
Attentional dysregulation ( J6)  
  Interrupting .68  
  Inattention .68  
  Impulsivity .67  
  Blurting .66  
  Talkative (i) .63  
  Difficulty concentrating .63  
  Difficulty waiting turn (i) .60  
  Restless .60  
  Misjudged time (i) .58  
  Difficulty delaying gratification (i) .57  
  Needed deadlines (i) .56  
  Bored .53  
  Agitated .52  
  Reckless behavior (i) .44  
  Difficulty sleeping .34 .32 (Anxiety)
Social anxiety ( J7)  
  Social interaction concerns .75  
  Fear of being center of attention .74  
  Concerns about being observed/public speaking .72  
  Avoidance of social situations .72  
  Avoidance of social situations (i) .70  
  Fear of negative evaluation .68  
  Avoid disagreeing with others (i) .63  
  Avoidance of crowded places (i) .61  
  Guilt and low self-worth .45 .44 (Suicidality/hopelessness)
Anger ( J8)  
  Angry .78  
  Bad temper .77  
  Irritable .75  
  Anger fixation .74  
  Resentful .71  
  Hostile .68  
  Guilt about anger (i) .67  
  Stubborn (i) .65  
  Felt like breaking things (i) .58  
  Impatient .51 .50 (Attentional dysregulation)
  Envy (i) .41  
Suicidality/hopelessness ( J9)  
  Suicidal ideation .80  
  Suicidal ideation and plans .79  
  Suicidal thoughts (better off dead) .75  
  Suicidal plans .73  
  Hopelessness .68  
  Told someone about suicidality (i) .56  
  Depressed mood .55 .43 (Social anxiety)
  Intrusive thoughts about self-harm (i) .54  
  Anhedonia .53  
  Unafraid of dying (i) .53  

(continued)

Table 1.  (continued)
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Syndrome (component label) and symptom cluster Loading Cross-loading

  Felt like a failure (i) .51 .42 (Social anxiety)
Posttraumatic stress disorder (j10)  
  Dysphoria due to trauma .77  
  Reexperiencing trauma .75 .40 (Anxiety)
  Avoidance of cues and emotional detachment .73  
  Anxious arousal due to trauma .70 .43 (Anxiety)
  Self-blame for trauma .64  
  Trauma amnesia .53  

Note: All primary loadings are shown, as are all cross-loadings > .4. Difficulty sleeping had a primary loading < .4, and a 
secondary loading of similar magnitude, so both are presented. Italicized symptom cluster names denote constructs (not 
including hybrid symptom clusters) ostensibly “out of place” on the basis of their primary or secondary component loading 
as opposed to the target construct of the items. (i) denotes a cluster with a single item. Loadings < .4. are in italic.

Table 1.  (continued)

anxiety items) cross-loaded on the fear, distress, and 
disinhibited negative affect components. Finally, the 
OCD symptom clusters upsetting thoughts, intrusive 
thoughts about self-harm, and fear of mistakes and the 
psychosis symptom cluster paranoia (people are against 
them) tended to have primary or cross-loadings on the 
internalizing, disinhibited negative affect, and/or fear 
components, rather than on the thought disorder com-
ponent with other OCD and psychosis symptoms.

MIDAS

Highly homogeneous symptom clusters.  The data-
reduction process reduced the full item pool of 229 items 
in MIDAS to 92 symptom clusters—including 40 individ-
ual items and 52 clusters ranging from two to nine items 
(for a full list of which items formed each cluster and the 
names of each cluster, see Table S16 in the Supplemental 
Material). As for the AMH data, nearly all of the symptom 
clusters were cleanly constructed from items intended to 
assess the same diagnostic construct. There were only 
two symptom clusters composed of items intended to 
reflect different diagnostic constructs: (a) the difficulty 
sleeping cluster comprised a depression item (“I had dif-
ficulty sleeping”) and a generalized anxiety item (“I had 
problems sleeping because I worried about things”), and 
(b) the irritable cluster comprised a mania item (“I was 
much more irritable than usual”), a generalized anxiety 
item (“I was snappy or irritable because I felt stressed 
out”), and three anger items (“I yelled or argued,” “I let 
little things irritate me,” “I was rude to people from 
anger”). In both cases, these clusters represented symp-
tom overlap between distinct diagnostic constructs and 
were labeled hybrid clusters.

Hierarchical structure.  Parallel analysis suggested 13 
components and the MAP first reached a minimum with 

14 factors, so we extracted one to 14 components. The 
level with 14 components had a component with only 
one unique identifier, so one to 13 components were 
extracted in the final hierarchical model. The results for 
each level of the model and the correlations between the 
levels are given in Tables S17 through S30 in the Supple-
mental Material, and the traditional bass-ackwards solu-
tion, which presented some challenges in interpretation, 
is shown in Figure S4 in the Supplemental Material. For 
example, the narrower components of the internalizing 
spectrum emerged and recombined several times moving 
through the hierarchy: Internalizing (C1) split into fear 
(D1) and distress (D2), which perpetuated for one level 
before reforming into internalizing (F1) and reemerging 
as fear (H1) and distress (H2). To simplify the hierarchical 
structure for presentation, we removed the lower-order 
manifestations of recurring variables when Tucker’s con-
gruence coefficient indicated that the components were 
equal (i.e., was > .95; Lorenzo-Seva & Ten Berge, 2006) 
even though the component correlations fell under the 
threshold of r ≥ .9 (rs = .83–.89).

There were also several apparent artifacts among the 
91 components in the full bass-ackwards solution: For 
example, a component of low mania symptoms with 
weak positive cross-loadings for suicidality symptoms 
emerged (H7). Conceptually redundant versions of the 
lower-order social anxiety, psychosis, and PTSD com-
ponents emerged that had weak component loadings 
(i.e., L9 weak social anxiety, J9 weak psychosis, and E5 
weak PTSD). There were also several instances in which 
robust components that perpetuated through multiple 
levels of the hierarchy manifested as slight variations 
of those components with weak cross-loadings from 
other constructs: The OCD and psychosis component 
on the eight-component solution (H3) included weak 
cross-loadings from two agoraphobia symptom clusters; 
eating pathology symptoms loaded, often weakly, on 
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the alcohol use (G7) and depression (F3) components; 
and several thought disorder indicators loaded on a 
fear (C2) component when there was no longer a 
coherent thought disorder component. None of these 
structures emerged in an agglomerative cluster hierar-
chy solution (see Fig. S2 in the Supplemental Material), 
so they were removed from interpretation of the larger 
hierarchical structure presented below. One compo-
nent was initially considered a likely artifact but ulti-
mately retained in the hierarchy: The component 
initially labeled substance use with weak thought dis-
order (B2) mirrored a cluster that emerged in Figure 
S2 in the Supplemental Material in which the broad 
thought disorder indicators interleaved with substance 
and alcohol use in the structure. This led us to recon-
sider the component. On closer inspection, the thought 
disorder indicators with substantive loadings were 
mania symptoms related to impulsivity and hyperactiv-
ity (i.e., often related to externalizing psychopathol-
ogy), so this component was retained and labeled 
externalizing.

A summary of the hierarchical structure that emerged 
among the remaining components is shown in Figure 
1b. The first unrotated principal component, again 
labeled general psychopathology, was dominated by 
anxiety (i.e., panic, generalized anxiety, and social anxi-
ety symptom clusters) with particularly weak loadings 
for substance and alcohol use symptom clusters. Cor-
respondingly, the general psychopathology component 
was most strongly associated with the internalizing and 
fear components with a secondary correlation from the 
broad thought disorder component and only a weak 
association with the externalizing component. Broad 
thought disorder was composed of core thought disorder 
(OCD, psychosis, and mania components) plus PTSD 
and eating pathology. Internalizing was composed of 
distress and fear components. In turn, distress was com-
posed of suicidality, depression, and anger compo-
nents, with all of the generalized anxiety symptom 
clusters also loading > .4, and fear was composed of 
phobic avoidance (agoraphobia and social anxiety com-
ponents) and somatic anxiety (panic, generalized anxi-
ety, illness anxiety, and pain symptom clusters). As 
shown in Figure 1b, there were also several examples 
of secondary correlations for the lower-order compo-
nents that spanned multiple broad spectra (e.g., eating 
pathology had a secondary correlation with distress, and 
OCD and psychosis had a secondary correlation with 
phobic avoidance).

The only substantive difference compared with the 
interpretation of the structure of the full bass-ackwards 
hierarchy (see Fig. S4 in the Supplemental Material) 
was that the association between eating pathology and 

broad thought disorder was not evident when exclu-
sively focusing on associations between sequential lev-
els of the hierarchy. Much of the complexity in the 
traditional bass-ackwards structure (e.g., many compo-
nents with multiple secondary loadings) was related to 
the apparent artifacts in the structure described above.

Symptom-level perspectives.  Table 2 shows the pri-
mary loadings and cross-loadings of the symptom clus-
ters on the 13 components at the lowest level of the 
hierarchy. The 13 components again closely reflected the 
target constructs in the item pools. For example, compo-
nents corresponding to substance use, alcohol use, psycho-
sis, mania, OCD, PTSD, eating pathology, anger, agora- 
phobia, and social anxiety emerged. There were two 
exceptions to this pattern of items coalescing into the tar-
get constructs in the symptom measures: (a) The depres-
sion items split into separate depression and suicidality 
components, and (b) as mentioned above, a somatic anx-
iety cluster subsumed symptoms of panic, generalized 
anxiety, illness anxiety, and pain.

As shown in Table 2, there were also several exam-
ples of symptom clusters that did not coalesce with the 
other items from their original item pool at the lowest 
level of the hierarchy. For example, the single-item 
depression cluster increased appetite when depressed 
loaded on the eating pathology component, the anger 
symptom cluster physically hurt self loaded on the sui-
cidality component, and the generalized anxiety cluster 
difficulty relaxing and concentrating cross-loaded on 
the depression component. The hybrid symptom cluster 
irritable (anger, mania, and generalized anxiety items) 
loaded on anger, and the hybrid cluster difficulty sleep-
ing (depression and generalized anxiety items) loaded 
on somatic anxiety. Several symptom clusters did not 
have a primary loading (> .4) on any component, 
including stomach pain or bloating (primary loading on 
somatic anxiety), fear of being home alone (primary 
loading on agoraphobia), and agitated (similar weak 
loadings on depression and somatic anxiety).

At other levels of the hierarchy, there were some 
places in which symptom clusters changed in terms of 
their component loading patterns (for full results, see 
Tables S17–S29 in the Supplemental Material). For 
example, hypersomnia did not load > .4 on any of the 
higher-order components. Obsessive thoughts (OCD) 
and racing thoughts (mania) symptom clusters loaded 
on the distress and internalizing components but not 
on the core thought disorder or broad thought disorder 
components in which other OCD and mania symptoms 
loaded. Furthermore, all four generalized anxiety symp-
tom clusters cross-loaded between the fear and distress 
components.
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Table 2.  Results of the Principal Components Analysis of the Rhode Island Methods for 
Improving Diagnostic Assessment and Services Data (Zimmerman, 2016): Primary and Cross-
Loadings of Symptom Clusters on the 13 Components at the Lowest Level of the Hierarchy

Syndrome (component label) and symptom cluster Loading Cross-loading

Somatic anxiety (M1)  
  Racing or pounding heart (i) .82  
  Physical anxiety symptoms .82  
  Trembling (i) .80  
  Short of breath (i) .79  
  Panic episode .79  
  Dizzy or lightheaded (i) .78  
  Fear of loss of control or death/choking/tingling .75  
  Worry about panic (i) .74  
  Generalized anxiety disorder core symptoms .67  
  Nervous or anxious (i) .65  
  Difficulty relaxing and concentrating .64 .41 (Depression)
  Feared fainting (i) .63  
  Afraid having heart attack (i) .61  
  Worried something bad might happen (i) .54  
  Difficulty sleeping .47  
  General somatic and pain symptoms .45  
  Illness anxiety .43  
  Stomach pain or bloating .38  
Agoraphobia (M2)  
  Fear of crowded places (i) .75  
  Avoided leaving home (i) .73  
  Fear of leaving the house (i) .72  
  Avoidance of crowded places (i) .67  
  Fear and avoidance of open spaces .63  
  Fear and avoidance of queues .63  
  Fear and avoidance of specific places .61  
  Fear and avoidance of cars .59  
  Fear and avoidance of travel .58  
  Fear of being home alone (i) .39  
Obsessive compulsive disorder (M3)  
  Checking and counting .75  
  Performed rituals (i) .70  
  Compulsions (i) .69  
  Checking (i) .67  
  Contamination concerns .67  
  Need for order .65  
  Repeat words to erase obsessions (i) .59  
  Obsessive thoughts (i) .52  
  Hoarding (i) .52  
Substance use (M4)  
  Excessive drug use causing problems .89  
  Impairment due to substance use and attempts to cut down .86  
  Used drugs to get high .80  
  Used drugs in the morning (i) .80  
  Urge to use drugs (i) .79  
  Could not stop using drugs (i) .79  
  Used drugs in hazardous situations (i) .78  
Posttraumatic stress disorder (M5)  
  Dysphoria due to trauma .87  
  Avoid internal cues (i) .85  
  Reexperiencing trauma .84  

(continued)
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Syndrome (component label) and symptom cluster Loading Cross-loading

  Guilt related to trauma (i) .80  
  Avoid external cues .79  
  Anxious arousal due to trauma .77  
Anger (M6)  
  Angry .84  
  Lost temper (i) .83  
  Grouchy (i) .82  
  Irritable .82  
  Felt like breaking things .62  
Depression (M7)  
  Difficulty concentrating .65  
  Felt like a failure (i) .62  
  Major depression core symptoms .60  
  Guilt (i) .58  
  Hypersomnia (i) .45  
  Agitated (i) .37 .36 (Somatic anxiety)
Eating pathology (M8)  
  Preoccupation with food .81  
  Weight and shape concerns .76  
  Drive for thinness (i) .69  
  Thoughts about purging .61  
  Purging behaviors .58  
  Increased appetite when depressed (i) .56  
Mania (M9)  
  Hyperactivity .80  
  High energy and decreased need for sleep .76  
  Inflated self-esteem .74  
  Euphoria .74  
  Impulsivity .61  
  Racing thoughts .43  
Social anxiety (M10)  
  Anxious about social situations .68  
  Avoidance of social situations (i) .68  
  Fear of being center of attention .67  
  Fear of negative evaluation .65  
  Fear and avoidance of eating/drinking/writing while observed .44  
Psychosis (M11)  
  Thought broadcasting (i) .72  
  Thought insertion and broadcasting .71  
  Paranoia (people want to hurt me) .64  
  Visual hallucinations (i) .64  
  Ideas of reference (i) .61  
  Paranoia .50  
Alcohol use (M12)  
  Impairment due to drinking and attempts to cut down .91  
  Thought about cutting down (i) .89  
  Loss of control of drinking .81  
  Drinking large amounts .81  
Suicidality (M13)  
  Suicidal ideation (i) .79  
  Suicidal thoughts (better off dead) .74  
  Physically hurt self .64  

(continued)

Table 2.  (continued)
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Syndrome (component label) and symptom cluster Loading Cross-loading

  Hopelessness (i) .57 .48 (Depression)

Note: All primary loadings are shown, as are all cross-loadings > .4. Italicized symptom cluster names denote 
constructs (not including hybrid symptom clusters) ostensibly “out of place” on the basis of their primary or 
secondary component loading as opposed to the target construct of the items. (i) denotes a cluster with a single 
item. Loadings < .4. are in italic.

Table 2.  (continued)

Combined structure: trace items

The large majority (89%) of the trace items loaded on 
equivalent components at the lowest level of each hier-
archy, with only a few exceptions (see Table S3 in the 
Supplemental Material). For example, avoidance of 
crowded places (trace item 67) was part of an agora-
phobia component in MIDAS but part of a social anxiety 
component in AMH in which agoraphobia was not 
explicitly assessed. In AMH, feeling guilty (trace item 
3) had a primary loading on the social anxiety compo-
nent as part of the guilt and low self-worth symptom 
cluster but also cross-loaded to the suicidality/hopeless-
ness component, in line with its primary loading on the 
depression component in MIDAS. Likewise, difficulty 
sleeping (trace item 10) had weak loadings on the 
attentional dysregulation and anxiety components in 
AMH and a primary loading on the somatic anxiety 
component in MIDAS, which showed some consistency 
in coalescing with generalized anxiety and panic symp-
toms in both samples. Mania was not assessed in AMH, 
so the trace items that loaded on the mania component 
in MIDAS split across two components in AMH: Felt like 
a very special person (trace item 40) loaded on the 
psychosis component, and racing thoughts, restlessness, 
and reckless behavior (trace items 20–24) loaded on 
the attentional dysregulation component. Likewise, 
ADHD was not assessed in MIDAS, so the trace items 
that loaded on the attentional dysregulation compo-
nent in AMH split across two other components in 
MIDAS: Difficulty concentrating and making decisions 
(trace items 17 and 18) loaded on the depression com-
ponent, and feeling fidgety (trace item 19) had weak 
loadings on both the depression and somatic anxiety 
components.

All of these differences in the placement of trace 
items appeared to reflect differences in the constructs 
covered between the two studies rather than substantive 
differences in structure. Furthermore, the hierarchical 
structures had substantial overlap, with differences that 
could be accommodated by integrating the two hierar-
chies and splitting two components: (a) splitting somatic 
anxiety from MIDAS into separate illness anxiety and 

pain and anxiety syndromes to reflect the consistent 
syndrome of panic and generalized anxiety items 
coalescing seen in both samples and (b) splitting 
suicidality/hopelessness from AMH into separate suicid-
ality and depression/hopelessness syndromes to mirror 
their separation in MIDAS. If we take the similarity in 
higher-order and lower-order structures between the 
two samples as evidence supporting a similar hierarchi-
cal structure in both samples, we might expect an over-
arching hierarchical structure similar to Figure 2 (for a 
single-page version of this figure, see see https://osf 
.io/zvqjd/).

Discussion

Most of our knowledge of the higher-order structure of 
psychopathology is constrained by the structure of the 
DSM, and research to date has been limited in its ability 
to characterize the symptom-level structure of psycho-
pathology. The aim of this study was to allow the 
higher- and lower-order dimensions of psychopathol-
ogy to depart from the structure of the DSM by delineat-
ing a detailed hierarchical model from individual 
symptoms up to a general factor of psychopathology. We 
analyzed data from two large samples—one population-
based with an overrepresentation of psychopathology 
and one clinical. Together, the two samples had symp-
tom-level assessment spanning nearly all of the spectra 
and subfactors in the current consensus model of the 
empirical structure of psychopathology (i.e., HiTOP; 
Kotov et al., 2017), although personality pathology was 
notably absent. Despite the differences between the two 
samples’ participants and measurement of psychopathology, 
there was substantial convergence between the higher-order 
dimensions that emerged in the two hierarchies. We there-
fore proposed an overarching hierarchical model to inte-
grate them, which had some noteworthy differences 
compared with the higher-order dimensions in the cur-
rent HiTOP model and provided new perspectives on 
the lower-order structure of psychopathology. We turn 
now to summarize the findings and interpret them in 
the context of extant research on the structure of 
psychopathology.

https://osf.io/zvqjd/
https://osf.io/zvqjd/
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General psychopathology

The first unrotated principal components had promi-
nent panic, generalized anxiety, and social anxiety 
symptoms in both hierarchical models. If we compare 
this finding with the literature on a general factor of 
psychopathology, this prominence of fear symptoms is 
somewhat at odds with the literature that has often 
found general psychopathology to be dominated by 
distress or thought disorder indicators (e.g., Caspi et al., 
2014; Lahey et al., 2012), although consistent with the 
finding that panic attacks represent a core indicator of 
current and future psychopathology (e.g., Baillie & 
Rapee, 2005). Recent hypotheses regarding the meaning 
of a general factor of psychopathology have often been 
oriented around the notion of an index of impairment 
(e.g., Caspi & Moffitt, 2018; Smith, Atkinson, Davis, 
Riley, & Oltmanns, 2020; Widiger & Oltmanns, 2017), 
which would be a logical outcome of characterizing the 
overlap among clinical diagnoses that almost invariably 
include associated impairment as a core criterion. Thus, 
when categorical diagnoses are used as the observed 
variables, the prominence of disorders such as GAD 
and schizophrenia may reflect the particularly high lev-
els of impairment associated with meeting criteria for 
these diagnoses. By contrast, when examining the pat-
terns of covariation among symptoms, the level of 
impairment is no longer embedded in the indicators 
(see Rapee & Spence, 2004). The prominence of anxiety 
symptoms here may thus be related to their prevalence 
and variability in the samples, corresponding to larger 
correlations with other symptom clusters (i.e., compared 
with symptoms with more restricted range) making them 
strong indicators of the shared variance captured in the 
first unrotated principal component.

A parallel set of hypotheses have emerged that the 
general factor represents disinhibited negative affect 
(e.g., Carver, Johnson, & Timpano, 2017; DeYoung & 
Krueger, 2019; Forbes, Rapee, & Krueger, 2019), and 
this novel component emerged in our AMH model and 
was indeed substantially related to general psychopa-
thology (r = .56). As above, it seems likely that the 
general factor of psychopathology may be less prone 
to reflect impairment and distress embedded in diagnos-
tic categories when symptoms are the units of analysis 
instead. Future research should examine the robustness 
of the nature of the general factors of psychopathology 
between samples and methods with the aim of clarify-
ing whether the construct has a generalizable utility.

The general psychopathology component split into 
three broad spectra in both samples: substance and alco-
hol use (or a weak externalizing component), thought 
disorder, and internalizing. We will now discuss each 
of these branches of the hierarchical models in turn.

Substance and alcohol use

In both samples, substance and alcohol use indicators 
dominated the higher-order dimensions in which we 
would typically see an externalizing spectrum compris-
ing substance use together with disinhibition and antag-
onism (e.g., Krueger et al., 2007). This broad externalizing 
spectrum has robust meta-analytic support as well as 
substantial validity evidence (e.g., Krueger & Markon, 
2006; Krueger & South, 2009), but the absence of any 
antagonism indicators in the models examined here 
likely meant that externalizing psychopathology did not 
have adequate coverage to emerge. Some support for 
a weak externalizing component was evident in both 
samples—for example, reckless behavior loaded with 
substance and alcohol use in AMH, as did impulsivity 
and hyperactivity in MIDAS. However, it was interesting 
that the other indicators of aggression and disinhibition 
did not converge with substance and alcohol use (cf. 
Krueger et al., 2007) but instead tended to covary with 
indicators of negative affect and cognitive impairment 
in the internalizing disorders, as discussed below. The 
externalizing component was generally weakly associ-
ated with other domains of psychopathology in MIDAS, 
with the exception of broad thought disorder—probably 
because of the shared mania indicators between these 
components. By contrast, the substance and alcohol use 
component in AMH was more closely related to general 
psychopathology, corresponding to a much larger pro-
portion of participants with symptoms corresponding 
to full threshold substance or alcohol use disorders 
(25% in AMH vs. 2% in MIDAS).

Thought disorder

A thought disorder component also emerged in both 
models, with OCD and psychosis as the core indicators, 
perhaps reflecting uncontrollable mental events. The 
close relationship between psychosis and OCD—and 
the corresponding primary location of OCD on a 
thought disorder spectrum in both models—is in con-
trast to the HiTOP model, in which OCD is an indicator 
of the fear subfactor under internalizing (see Fig. S1 in 
the Supplemental Material). This finding adds to the 
growing literature that has included coverage of thought 
disorder indicators and subsequently found OCD to be 
part of the thought disorder spectrum in adults and 
adolescents (e.g., Caspi et al., 2014; Laceulle, Vollebergh, 
& Ormel, 2015). Taken together with the literature that 
has found that OCD symptom clusters are differentially 
related to internalizing and thought disorder spectra 
(e.g., Faure & Forbes, 2021; Watson et al., 2004), OCD 
should perhaps cross-load between fear and thought 
disorder spectra in the HiTOP model (Kotov, Perlman, 
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Gámez & Watson, 2015). This conclusion was also sup-
ported by finding OCD symptom clusters to have pri-
mary loadings on both the higher-order thought disorder 
and fear components and by the secondary correlation 
between the OCD and psychosis component with phobic 
avoidance in MIDAS, as discussed below.

Likewise, although in the HiTOP model mania cross-
loads between the thought disorder and internalizing 
spectra (see Fig. S1 in the Supplemental Material), we 
found mania to be a strong indicator of the broad 
thought disorder and core thought disorder components 
(r = .48 and r = .59, respectively) in MIDAS and to have 
a weak negative association (r = −.18) with the inter-
nalizing component. Only the racing thoughts symp-
tom cluster cross-loaded with internalizing, in line with 
other research suggesting that items assessing racing 
thoughts are transdiagnostic (i.e., shared with depres-
sion) rather than specific to mania (Stanton et al., 2019). 
Increasingly, it seems clear that symptoms of mania 
tend to co-occur with thought disorder symptoms when 
shorter recall periods are used (e.g., the past week 
here) and that comorbidity with internalizing symptoms 
is found when longer (e.g., lifetime) recall periods are 
used—likely reflecting the finding that individuals who 
experience manic episodes often also experience 
depressive episodes and anxiety disorders, albeit not 
simultaneously (Olfson et al., 2017). Likewise, despite 
the substantial representation of individuals with a 
bipolar disorder diagnosis in the MIDAS sample (9% 
prevalence), there was no indication here of a bipolar 
syndrome evident in coherence between current mania 
and depression symptoms. These results suggest that 
the provisional association of mania with both the inter-
nalizing and thought disorder spectra in the current 
working HiTOP model (see Fig. S1 in the Supplemental 
Material) could perhaps be revised to a specific associa-
tion with thought disorder.

Beyond the core thought disorder component com-
prising psychosis, OCD, and mania, there was also a 
broad thought disorder component that emerged in 
MIDAS, including eating pathology and PTSD. Note that 
eating pathology had similar associations with the core 
thought disorder (r = .30), broad thought disorder (r = 
.36), and distress (r = .34) components, somewhat con-
sistent with evidence for associations between eating 
disorders and schizophrenia (e.g., Zhang et al., 2020), 
OCD (e.g., Forbes et al., 2017), and internalizing psy-
chopathology (e.g., Forbush et al., 2010). However, we 
suggest that these results be interpreted with caution 
because eating pathology had low representation (e.g., 
< 1% of the sample met criteria for any eating disorder 
diagnosis) and the symptoms tended to load inconsis-
tently throughout the various levels of the hierarchy 

(e.g., with weak primary loadings on distress, depres-
sion, alcohol use, and thought disorder components; 
see Tables S19–S23 in the Supplemental Material). It 
will be important to examine symptom-level analyses 
in other samples with better representation of eating 
pathology to test and validate the different possible 
structural models.

As mentioned above, PTSD was also part of the 
broad thought disorder component in MIDAS. By con-
trast, PTSD was an indicator of the fear component 
under internalizing in AMH. This represented one of 
the few substantive differences between the two sam-
ples, which we accommodated in the overarching hier-
archical model (Fig. 2) by having PTSD span the thought 
disorder, fear, and internalizing spectra. The placement 
of PTSD in both samples was in contrast to the place-
ment of PTSD under distress in the HiTOP model (see 
Fig. S1 in the Supplemental Material), but we did not 
find evidence to suggest that these discrepant findings 
could be accounted for by differential associations of 
PTSD symptom clusters with different spectra (see 
Gootzeit, Markon, & Watson, 2015; Steel, Fowler, & 
Holmes, 2005). PTSD was highly internally consistent 
in both samples with few substantial cross-loadings of 
PTSD symptom clusters once the PTSD component had 
emerged (none in MIDAS). Both samples had good 
representation of the fear and core thought disorder 
components, substantial coverage of PTSD symptoms, 
and substantial representation of traumatic experiences 
(e.g., 51.3% and 54.8% of AMH and MIDAS, respectively, 
reported at least one nonzero response to a PTSD 
symptom). This result, too, will be important to test in 
other samples and analyses.

Internalizing

Finally, the internalizing branches of the hierarchies 
were the most detailed in both samples. Familiar fear 
and distress components (see Kruger & Markon, 2006) 
emerged in both samples, the former characterized by 
prominent panic symptoms and the latter by suicidality 
and depression symptoms. The anger component was 
also closely related to distress in both samples, in line 
with the characterization of experiences of anger as 
emotional distress (e.g., Pilkonis et al., 2011). In AMH, 
in which ADHD symptoms were also measured, a dis-
inhibition component emerged comprising ADHD and 
anger symptoms. Together with distress, disinhibition 
indicated the novel disinhibited negative affect compo-
nent discussed above, which in turn indicated internal-
izing together with fear. Other novel components 
found in the MIDAS data included phobic avoidance 
(i.e., capturing the prominent behavioral avoidance of 
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feared situations shared by social anxiety and agora-
phobia) and somatic anxiety (i.e., largely somatic symp-
toms captured in the panic, generalized anxiety, social 
anxiety, illness anxiety, and pain/somatization symp-
toms). The location of illness anxiety and pain/
somatization symptoms in this somatic anxiety compo-
nent could not be examined for convergence between 
samples, but their loading under a broad internalizing 
component mirrors several other analyses (e.g., Forbes 
et  al., 2017; Krueger, Chentsova-Dutton, Markson, 
Goldberg, & Ormel, 2003; Markon, 2010; Simms, 
Prisciandaro, Krueger, & Goldberg, 2012) and so may 
provide further evidence to clarify the placement of the 
provisional somatoform spectrum in the HiTOP model 
(see Fig. S1 in the Supplemental Material).

The uncoupling of agoraphobia from panic seen in 
these results has also been examined previously at the 
diagnostic level, in which agoraphobia covaried with 
social anxiety and specific phobias, similar to our find-
ings here (Greene & Eaton, 2016). Greene and Eaton 
(2016) also found panic disorder without agoraphobia 
covaried with GAD, dysthymia, and major depression 
on a distress dimension. There was some indication of 
somatic anxiety (i.e., largely panic and GAD symptoms) 
relating to distress here also, but that seemed to be 
largely driven by the GAD symptoms, as discussed 
below. Overall, we tended to find panic symptoms to 
be the strongest indicator of fear, so further analyses 
of these relationships in symptom-level data would be 
an interesting avenue for future research.

Symptom-level perspectives

At the lowest levels of the hierarchy, the symptom-level 
approach allowed us to account for heterogeneity 
within and homogeneity between DSM diagnoses, pro-
viding new perspectives on the detailed structure of 
psychopathology. Note that most components closely 
reflected the DSM constructs that the items were 
designed to assess. Both samples had anger, social anxi-
ety, OCD, psychosis, PTSD, substance use, and alcohol 
use components that closely mirrored the structure of 
the original item pools. There were also eating pathol-
ogy, mania, and agoraphobia components that emerged 
corresponding to the unique item pools included in 
MIDAS and an attention dysregulation component 
largely mirroring the unique ADHD item pool in AMH.

The separate suicidality and PROMIS depression item 
pools converged in AMH, reflecting their coherence in 
DSM major depression, but the major depression item 
pool split into core depression symptoms as opposed 
to suicidality in MIDAS in which representation of 
depression symptoms was higher (e.g., 11% vs. 40% of 

the sample reported symptoms meeting criteria for 
MDD in AMH and MIDAS, respectively). The illness 
anxiety and pain items were also not differentiated in 
MIDAS, probably because of their limited representa-
tion in the sample and model (i.e., one to two symptom 
clusters and 2% prevalence). Likewise, GAD and panic 
symptoms were not differentiated in either sample—
although this was despite their substantial representa-
tion in both samples (i.e., 15–26 symptom clusters and 
4%–20% prevalence). Although GAD was not measured 
directly in AMH (i.e., the transdiagnostic PROMIS anxi-
ety measure was used), the items measured in MIDAS 
corresponded closely to the DSM symptom criteria of 
GAD; a GAD syndrome did not emerge in either case. 
One reason for this may be that GAD and panic symp-
toms were assessed on the same time scale (i.e., over 
the past month for AMH and the past week for MIDAS), 
so the distinction between the chronicity of GAD symp-
toms as opposed to the acute nature of panic symptoms 
was lost in many cases.

Despite the close convergence with panic symptoms 
at the lower-order component level, GAD symptoms 
did diverge in their consistent cross-loadings between 
the higher-order fear and distress (or disinhibited nega-
tive affect) components in both samples. The associa-
tions of GAD with panic and the fear dimension are in 
contrast to the consistent finding that GAD shares more 
in common with depressive as opposed to anxiety dis-
orders (e.g., Watson, 2005) and thus represents a robust 
indicator of the distress spectrum in the literature to 
date (e.g., Kotov et al., 2017; Krueger & Markon, 2006). 
This finding may be an indication that symptom overlap 
between MDD and GAD diagnoses inflates the rate of 
comorbidity observed between them, with implications 
for the corresponding structural models that rely on 
categorical diagnoses as units of analysis.

Disorder-level heterogeneity was also evident for sev-
eral diagnoses wherein constituent symptom clusters 
loaded across multiple spectra. For example, as alluded 
to earlier, OCD symptoms of fear of mistakes and upset-
ting and obsessive thoughts loaded on the fear, distress, 
and internalizing components in both samples, diverg-
ing from other symptoms on the thought disorder com-
ponents. Social anxiety symptoms also often cross-loaded 
between fear, distress, and disinhibited negative affect 
components—for example, fear of negative evaluation 
tended to load more strongly on distress and disinhibited 
negative affect in both samples (see Lovibond & Rapee, 
1993). This heterogeneity may also have been driving 
the cross-loading observed for the social anxiety com-
ponent in AMH, reinforcing the importance of examin-
ing symptom-level information as available in future 
research.
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Major depression was a particularly heterogeneous 
diagnosis in our models, mirroring research that has 
highlighted substantial variation in MDD symptom pro-
files and called for symptom-level analyses (e.g., Fried 
& Nesse, 2015). Specifically, in MIDAS, increased appe-
tite when depressed loaded on eating pathology, dif-
ficulty sleeping loaded on anxiety, being so fidgety it 
was hard to sit still cross-loaded on anxiety, and sui-
cidality items formed a separate cluster. Likewise, in 
AMH, guilt and low self-worth, felt like a failure, and 
depressed mood cross-loaded on social anxiety, and 
difficulty making decisions was in the difficulty con-
centrating cluster loading on attentional dysregulation. 
This lack of coherence among depression symptoms 
was despite the good representation of depression 
items in both samples and high prevalence (40%) of 
MDD in MIDAS in particular. These findings reinforce 
the notion that studying MDD as a single present-
versus-absent category is likely to lose important infor-
mation and variation at the symptom level.

At the most detailed level of the models, there was also 
useful information about the utility of individual symp-
toms and symptom clusters for differential diagnosis—that 
is, teasing apart disorder-level syndromes on the basis 
of symptoms that are robust and specific indicators of 
one syndrome as opposed to transdiagnostic indicators 
of multiple syndromes (symptoms and symptom clusters 
that loaded on multiple syndromes are bolded in Fig. 
2). This was particularly interesting to consider for 
symptoms that represented overlapping criteria between 
multiple diagnoses. For example, irritability was a symp-
tom assessed in item pools aiming to measure anger, 
GAD, and mania, but irritability symptoms consistently 
loaded only with anger in both samples, suggesting it 
might be better conceptualized as an indicator of anger 
more so than GAD or mania. By contrast, other overlap-
ping symptoms—such as restlessness and difficulty con-
centrating from the GAD, depression, and ADHD item 
pools—tended to demonstrate low specificity and thus 
appear to represent transdiagnostic symptoms that 
would not be useful for differentiating the different 
syndromes.

Limitations and future directions

These are secondary analyses of existing data from two 
studies that were not specifically designed for the pur-
pose of understanding the symptom-level structure of 
psychopathology, which led to four particularly impor-
tant limitations in the present study that should be kept 
in mind in interpreting these findings. First, the differ-
ences between the samples and methods led to some 
challenges in comparing the two sets of results. For 

example, these data were from two different countries 
and cultures (i.e., Australia and the United States) and 
were drawn from different populations (the general 
community and a treatment-seeking clinical sample) 
within those contexts. Furthermore, the two studies 
used different measures assessing different time frames 
(past month vs. past week for AMH and MIDAS, respec-
tively) and varied in their coverage of domains of psy-
chopathology. Future research should examine the 
replicability of these findings in diverse samples in 
which methodological differences do not introduce 
noise. However, these differences between the samples 
made the convergence in the results noteworthy: Over-
all, the syndrome-level components that were measured 
in both samples were very similar, and all six of the 
higher-order dimensions that had disorder-level cover-
age in both samples emerged consistently.

Second, the measurement of psychopathology in 
both samples was geared toward uncovering syndromes 
in the DSM: The majority of the symptom-level items 
were from measures designed to assess a single inter-
nally consistent construct. The process of measure 
development usually involves dropping the interstitial 
and nonspecific (transdiagnostic) symptoms (see Clark 
& Watson, 2019)—the “noise” between the boundaries 
of disorder-level constructs that we are particularly 
interested in here. Several of the item pools in AMH 
were less refined because they were based on a sys-
tematic review of multiple extant measures, but items 
were still eliminated if they were deemed unrelated or 
not specific to the disorder of interest (Batterham et al., 
2015). Furthermore, the items in both studies were 
administered in blocks corresponding to the domain of 
psychopathology that they were intended to measure, 
which likely further reinforced the structure of the DSM 
by priming participants to think about their symptoms 
in the context of the broader syndrome (i.e., demand 
characteristics that may introduce local dependence 
among items). This may be an explanation for why the 
overlapping symptoms (trace items) assessed in the 
ADHD and mania item pools did not converge in  
the hierarchical structure between the two samples. 
Future research should consider fully randomizing item 
pools. By contrast, it was a strength that the items were 
all assessed on consistent response scales and using 
consistent time frames within each study because this 
minimized the likelihood of bias due to differences on 
these measurement characteristics corresponding with 
the boundaries between traditional DSM diagnoses (cf. 
Markon, 2010; Wright et al., 2013). Overall, the corre-
spondence of the study methods with DSM constructs 
means that departures from the DSM structure found 
here (e.g., hybrid item clusters, cross-loadings, and 
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symptoms and symptom clusters acting as indicators 
for a nontarget construct) are even more compelling.

Third, the granularity of some symptoms was not 
ideal for the purpose of delineating the symptom-level 
structure of psychopathology. For example, many of 
the items included a direct link between symptoms and 
their cause or context, which may have introduced arti-
factual structures into the hierarchical models (e.g., 
asking about dysphoria due to trauma or role impair-
ment due to substance use). Likewise, items such as “I 
feared social or work situations because I felt that peo-
ple were judging me” might be better assessed as two 
separate items, providing the opportunity to estimate 
empirically whether these experiences covary; fear of 
work or social situations may also be related to con-
tamination concerns, and feeling judged by people may 
be related to paranoia, for example. Measuring the 
symptoms separately could allow the patterns of covari-
ation to guide the placement of the symptoms. Because 
researchers cannot measure all permutations of causes, 
outcomes, and impairment related to a symptom, this 
approach would provide more opportunities to learn 
about the detailed structure of psychopathology by 
empirically estimating these relationships on the basis 
of patterns of covariation.

Finally, these data did not cover all domains of psy-
chopathology. There was good direct coverage of about 
18 DSM–IV and DSM–5 diagnoses in total, reflecting 
some of the more burdensome and prevalent mental 
disorders, but this is a small proportion of the breadth 
of psychopathology described in the DSM alone. One 
noteworthy absence was the inclusion of personality 
pathology in these analyses, which as mentioned above 
often appears to act as a skeleton for joint structural 
models—particularly the core externalizing domains of 
antagonism and disinhibition (e.g., Forbes et al., 2017; 
Kotov et  al., 2011; Markon, 2010; Wright & Simms, 
2015). If future studies include personality pathology 
and broader coverage of other domains of psychopa-
thology, different structures might emerge. Overall, we 
encourage future studies to collect data with the spe-
cific aim of understanding the symptom-level structure 
of psychopathology, assessing randomized items that 
comprehensively assess psychopathology at a fine level 
of granularity. Furthermore, these analyses were 
exploratory and focused on characterizing the patterns 
of covariation among the symptoms; the results should 
be tested for replicability in other samples and using 
other analytic methods, as well as for criterion validity 
in predicting important correlates of psychopathology, 
to determine their utility in empirical classification 
efforts.

Conclusion

This study was the first comprehensive and detailed 
analysis of the hierarchical structure of psychopathol-
ogy that emerges when analyzing symptom-level data, 
and it represents an important step toward identifying 
reliable and detailed phenotypes of psychopathology 
to improve current methods in clinical research, prac-
tice, and assessment of mental illness. We used two 
large and varied samples that were ideal for these anal-
yses, given the representation, variability, and breadth 
of measurement of psychopathology. A summary of the 
results is presented in Figure 2 (for a single-page ver-
sion of this figure, see https://osf.io/zvqjd/). There was 
marked convergence between the two samples, offering 
new perspectives on higher-order structures, including 
several differences compared with the current HiTOP 
model, and three novel higher-order dimensions that 
will require replication in other samples and methods. 
We also found several departures from the structure of 
the DSM in the symptom-level data that should be 
extended in future research specifically designed to 
quantify the symptom-level structure of psychopathol-
ogy. We hope that these results assist in clarifying the 
way forward for quantitative classification efforts as the 
field moves beyond the confines of the structure of 
DSM disorders.
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Notes

1. We note that research in children and adolescents has long 
taken this approach (e.g., Achenbach & Edelbrock, 1978) and 
has led the way in moving the literature toward focusing on 
symptom-level information (e.g., Afzali, Sunderland, Carraher, 
& Conrod, 2018; Carragher et al., 2016; de la Cruz et al., 2018; 
Haltigan et al., 2018; Lahey et al., 2008). Likewise, research on 
the structure of normative and maladaptive personality has 
characterized a comprehensive dimensional model on the basis 
of item-level analyses (e.g., Cattell, 1943; Krueger, Derringer, 
Markon, Watson & Skodol, 2012). However, in adult samples, 
the literature on the structure of psychopathology (traditional 
Axis I disorders) has maintained a strong focus on patterns 
of comorbidity or covariation among DSM disorders since the 
internalizing and externalizing spectra were first uncovered in 
adults (Krueger, Caspi, Moffitt, & Silva, 1998).
2. Spearman’s correlations were estimated on the basis of pair-
wise complete data, and the 562 × 562 correlation matrix in the 
AMH data was not positive definite, which required smoothing 
by eigenvalue decompositions (Bock, Gibbons, & Muraki, 1988).
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