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Abstract

Background: Like diagnostic status, clinically-relevant thought remains overwhelmingly
conceptualized in terms of discrete categories (e.g., worry; rumination; obsessions). However,
definitions can vary widely. The area of perseverative thought (or clinically-relevant thought more
broadly) would benefit substantially from a consensus-based, empirically-grounded taxonomy
similar to the Hierarchical Taxonomy of Psychopathology (HiTOP; Kotov et al., 2017) or the “Big
Five” for personality. This paper addresses three major barriers to establishing such a taxonomy:
1) a lack of research explicitly comparing categorical (subtype) versus dimensional models; 2)
primary reliance on between-person measures rather than modeling at the level of the thought
(within-person); 3) insufficient emphasis on replication and refinement.

Methods: Participants included an unselected crowdsourced sample (790 observations from 286
participants) and an independent anxious-depressed replication sample (808 observations from
277 participants). Participants made dimensional ratings for three idiographic clinically-relevant
thoughts on a range of features. Multilevel latent class analysis and multilevel exploratory factor
analysis were applied to identify and extract natural patterns of covariation among features at the
level of the thought, controlling for person-level tendencies.

Results: A consistent five-dimension solution emerged across both samples and reliably
outperformed the best-fitting categorical solution in terms of fit, replicability, and explanatory
power. Identified dimensions were dyscontrol, self-focus, valence, interpersonal, and uncertainty.

Conclusions: Findings support a five-factor latent structure of PT. Theoretical, empirical, and
clinical implications and future directions are discussed.

General Scientific Summary:

Difficult-to-control thoughts are common across a wide range of psychological problems,
including anxiety, depression, and related emotional mental health concerns. In clinical research
and practice, these thoughts are often described in terms of mutually exclusive categories, such as
“worry,” “obsessions,” or “rumination,” but these categories may not be the most accurate way to
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organize and define thoughts. In two independent samples, we show that thoughts do not naturally
group into categories. Instead, we find five underlying dimensions (uncontrollability; valence;
self-focus; interpersonal; and uncertainty) along which difficult-to-control thoughts differ.

Keywords
rumination; repetitive thought; worry; structure; transdiagnostic

The increased availability and application of latent variable modeling approaches

within the clinical science literature has contributed to a growing shift away from a
traditional “neo-Kraepelinian” model in which psychological disorders are conceptualized
as discrete entities (e.g., Kotov et al., 2017; Wright et al., 2013), and toward
multidimensional conceptualizations of psychopathology, such as the Hierarchical
Taxonomy of Psychopathology (HiTOP; Kotov et al., 2017). The advances resulting

from the quantitative empirical approach to psychopathology have generated considerable
excitement and impact. Empirically-derived dimensional taxonomies offer a clear, actionable
alternative to clinically- and empirically problematic categorical taxonomies (e.g., DSM-5;
American Psychiatric Association [APA], 2013). This work is especially important given
the major influence that a dominant taxonomy can exert over theory, research, and practice.
Efforts to establish such taxonomies serve as a guiding framework for later research aimed
at refining, extending, and validating instruments to assess the constructs represented therein
(see e.g., the Big Five model of personality and its instrumentation, John et al., 2008;
HIiTOP, Kotov et al., 2017).

One taxonomy that stands to benefit considerably from an empirically-driven approach
governs the classification of clinically-relevant thought, especially perseverative (i.e.,
recurrent, difficult-to-control) thought. Perseverative thought, also commonly referred to
as repetitive thought, negative repetitive thought, or perseverative cognition, is a defining
feature and well-documented mechanism of internalizing-related psychopathology (APA,
2013; Watkins, 2008). Early operationalizations of perseverative thought followed a
disorder-specific framework, in which major thought classes or “types” were identified

on the basis of salient features (e.g., those commonly observed in clinical contexts) and
studied within the context of a specific disorder. For example, rumination is one prominent
manifestation of perseverative thought that has been defined in several ways, most notably as
persistent dwelling on the causes and consequences of one’s depressive symptoms (Nolen-
Hoeksema et al., 2008). Similarly, worry, historically studied in the context of generalized
anxiety disorder (GAD), has been defined as apprehensive and relatively uncontrollable
thought about the future (Borkovec et al., 2004), while obsessions, typically studied within
the context of obsessive-compulsive disorder (OCD), have been defined as intrusive and
unwanted thoughts that are subjectively experienced as unacceptable (Turner et al., 1992).
Within this framework, the existence of each of these “classes” or “types” of thought

(e.g., worries; obsessions) was rarely challenged. Instead, thought classes were commonly
defined a priori on the basis of one or two salient features (e.g., worry is by definition future-
oriented), with the primary empirical challenge being one of identifying additional features
that either frequently co-occurred with the features presumed central to the construct, or
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that reliably distinguished between a given thought class (e.g., worry) and other classes that
were presumed related but distinct (e.g., obsessions). Table 1 summarizes the major thought
classes covered in the present study, with an emphasis placed on the major thought features
identified in leading theoretical and clinical definitions of each class.

As is evident upon close examination of Table 1, terminology, definitions, and proposed
boundaries of these specific manifestations, classes, or types of perseverative thought

vary considerably and remain longstanding matters of scientific debate (e.g., Harvey

et al., 2004; Watkins 2008). We consider these debates in greater detail below (see
Categorical Taxonomies of Perseverative Thought). However, a consensus has begun to
emerge naming perseveration (i.e., inappropriate or involuntary repetition) as the central,
shared characteristic that cuts across all of these manifestations, partially or fully accounting
for the high comorbidity observed across supposedly distinct thought types and the strong
relationship between perseverative thought and internalizing-related psychopathology (e.g.,
Ehring et al., 2011; Gustavson et al., 2018; Segerstrom et al., 2000; Spinhoven et al.,

2011). Some transdiagnostic frameworks also identify negative valence as an additional
defining feature of the shared transdiagnostic construct (e.g., Segerstrom et al., 2000);
however, others explicitly exclude valence from their conceptualization, which allows for
the inclusion of positive rumination (e.g., as occurs in the context of bipolar disorder and
normative experiences such as limerence) under the broader perseverative thought umbrella
(e.g., Ehring et al., 2011; Feldman et al., 2008; Watkins, 2008). Because positive rumination
is implicated in emotion-related psychopathology (e.g., Feldman et al., 2008), and because
it shares the primary defining feature of repetitiveness and subjective “stickiness” or
uncontrollability that is identified across all major models of perseverative thought (e.g.,
Watkins, 2008), our operational definition of perseverative thought does not impose any
requirements related to valence or content.

Therefore, in accordance with leading transdiagnostic frameworks (e.g., Brosschot et al.,
2006; Ehring et al., 2011; Segerstrom et al., 2000), we operationalize perseverative thought
as a transdiagnostic cognitive process that is defined by the subjective experience of
repetitiveness or uncontrollability of mental activity. Within that operationalization, we
allow that thoughts may be perseverative to a greater or lesser extent, but we exclude

from our conceptualization even highly distressing or otherwise-salient thoughts that are
not characterized by at least a minimal level of repetitiveness or “stickiness.” As in Ehring
et al. (2011), we use the term perseverative thought because it highlights the defining
feature of perseveration without imposing additional assumptions (e.g., valence; content).
Because virtually all prominent models of perseverative thought emerge from a tradition

of, and adhere closely to, anxious-distress and related affective phenomena (e.g., Harvey

et al., 2004), we exclude from our conceptualization perseveration that may occur in

the context of traumatic brain injury, psychotic disorders (e.g., delusions), developmental
disorders (e.g., attention deficit-hyperactivity disorder). Instead, we limit our consideration
of disorder-specific manifestations to major classes (types) listed in the diagnostic criteria
for one or more “emotional” (i.e., anxiety, depressive, bipolar, obsessive-compulsive, and/or
trauma- and stressor-related disorders), or considered a major feature or mechanism of those
disorders (see Table 1). However, we suggest that an even broader framework that includes
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perseveration resulting from organic brain disease or injury and other atypical neurological
presentations could be a potentially fruitful direction for future research.

Categorical Taxonomies of Perseverative Thought

Despite early theoretical and empirical support for a transdiagnostic framework (Ehring

& Watkins, 2008; Harvey et al., 2004), and ongoing transdiagnostic work aimed at
characterizing features that are shared across expressions of perseverative thought (e.g.,
Harvey et al., 2004; Ehring et al. 2011; Segerstrom et al., 2016; Szkodny & Newman,
2017), the prevailing clinical framework remains one of discrete “types” (classes) of
thoughts (e.g., worry; obsessions; rumination; intrusive memories). The dominance of this
categorical approach is evident by its utilization in DSM-5 (APA, 2013; see Table 1). A
natural consequence of this approach is that perseverative thought “types” are often reified
or treated as discrete and mutually exclusive, even when this is not the overt intention.

For example, the DSM-5requires that a given clinically-relevant thought be assigned to

a single category (“this is a worry” or “this is an obsession”) in order to “count” toward

the assignment of a clinical diagnosis. Additionally, although some frameworks allow

a thought to be described as more or less severe withinan assigned category, neither

the DSM-5nor any other frameworks to our knowledge allow a given clinically-relevant
thought to be described as /n-between categories (“somewhere between a worry and an
obsession”) or to belong to multiple categories (“both a worry and an obsession”). Even
within prominent transdiagnostic frameworks, only a few have considered the possibility of
a multidimensional approach that allows predetermined categories to be transcended, while
still retaining potentially important information about other clinically-relevant features of the
thought (Segerstrom et al., 2016; Szkodny & Newman, 2017).

A further challenge of the prevailing categorical approach is that, even though virtually all
frameworks define major classes of perseverative thought on the basis of various underlying
features, such as valence, temporal orientation, level of construal, and controllability, there
is little consensus about which of these features are considered definitional (i.e., necessary
and sufficient) for a given thought type. Consequently, definitions and operationalizations
within a given class can vary widely across research groups and clinical settings (see Table
1). As an illustrative example of the challenges of prevailing models, a leading definition
of worry describes it as “a chain of thoughts and images, negatively affect-laden and
relatively uncontrollable...” (Borkovec et al., 1983). Although later research suggested that
verbal-linguistic processing was more commonly associated with these types of thoughts,
and in fact might function to inhibit imagery (Borkovec & Inz, 1990), a revised consensus
definition was never established. Can a thought that is predominantly imagery still be
defined as a worry? What criteria are necessary and sufficient to “diagnose” a worry?

The DSM-5is arguably the consensus document to answer these questions, but it is even
less specific than this leading empirical definition, defining worry only as “apprehensive
expectation,” and referencing future- and problem-orientation in the section dedicated to
differential diagnosis (APA, 2013).

Methodological and interpretative challenges also arise because certain features are
embedded into the definitions of certain kinds of thought. For example, “worry” is future-
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focused by definition (Borkovec et al., 1983). Although researchers have typically been
careful to remove references to features of interest when investigating other characteristics
of these thoughts, participants themselves may apply their own culturally-informed schemas
(e.g., about what it means for something to be a “worry”) when presented with these terms,
complicating research into the nature and existence of such classes. Moreover, when features
of interest are constrained in advance, either by researchers or participants (e.g., if examples
of “worry” are pre-selected on the basis of high future-orientation and anxious arousal),
finding related to those features are also necessarily constrained, in ways that may diverge
from naturally-occurring patterns of covariation that might emerge in the absence of such
constraints.

An even broader unanswered question is whether “worries” are a true class that exists in
nature, being qualitatively distinct from other classes (e.g., “obsessions” or “brooding”),

or whether these delineations represent artificial categories superimposed onto what are

in reality one or more latent dimensions (e.g., repetitiveness, which may be empirically
dissociable from future orientation and anxious valence). This question is more than
theoretical; the ability to establish a direct relationship between specific features of a
thought (e.g., intrusiveness) and the implications of those features for clinically-relevant
outcomes (e.g., responsivity to exposure-based interventions) holds significant and as-yet
untapped potential for advancing cognitive-behavioral intervention in this area. Meanwhile,
inconsistencies, inaccuracies, and lack of clarity in the answers to these questions risk
muddying the literature and impeding translation between research and clinical practice
(e.g., Spitzer, 1976). Critically, some experimental research does point to potentially
meaningful differences between theoretically-defined classes of perseverative thought. For
example, a number of studies report differential effects of experimentally-induced worry
versus rumination on a range of cognitive, affective, and biological outcomes (e.g., Cooney
etal., 2010; Kim & Newman, 2019; Lewis et al., 2019; McLaughlin et al., 2007). However,
without clear insight into the distinguishing features that drive these effects, it is difficult to
translate these experimental findings into advances in theory or practice.

Dimensional Models of Perseverative Thought

Early support for a continuum of severity withina given perseverative thought class (worry,
Ruscio et al., 2001; obsessions, Olatunji et al., 2008) came from the taxometric research
literature. These studies reliably found that severity was distributed along a continuum,

with no qualitative gap distinguishing “normal” versus “pathological” worry (Ruscio et al.,
2001) or obsessions (Olatunji et al., 2008). However, these studies did not challenge the
existence or nature of the types themselves. In other words, the studies confirmed that
severity is distributed continuously, but they did not attempt to demarcate the boundaries
that distinguish and define each thought type. Other studies have investigated the nature and
boundaries between proposed types by asking participants to rate prototypical or idiographic
examples of each type on the basis of various features (e.g., Watkins et al., 2005; Wells

& Morrison, 1994) and comparing mean ratings. These studies yielded some consistent
patterns, most reliably the finding that theoretically-defined worry and rumination differ
primarily or exclusively in temporal orientation (Watkins et al., 2005; Kircanski et al., 2015).
However, similar to the taxometric work in this area, these studies did not empirically
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challenge the existence of the classes themselves. Rather, these studies have mostly operated
within the prevailing taxonomic framework, which in the empirical literature is a loosely
organized array of “types” of thoughts with shared characteristics between them (e.g.,
Watkins, 2008).

Still other studies have explored hypothesized shared features and mechanisms of
perseverative thought (sometimes called “transdiagnostic perseverative thought™) more
directly by developing self-report measures that ask about the tendency to experience
thoughts with those shared characteristics, rather than focusing on thoughts belonging to

a specific subtype. For example, the Perseverative Thinking Questionnaire (PTQ; Ehring
et al., 2011) was developed to assess the tendency to perseverate, minimizing references
to peripheral features such as content and valence (e.g., “I get stuck on certain issues and
can’t move on”; Ehring et al., 2011). Factor analyses favored a hierarchical structure with
one higher-order factor and three lower-order factors. This structure included a “core PT”
factor reflecting dyscontrol-related items which accounted for the preponderance of the
variance in the scale’s relationship to existing measures, as well as factors for perceived
unproductiveness and capture of mental capacity. Using a different approach, Segerstrom
et al. (2016) derived a circumplex model of trait perseverative thought from existing self-
report and daily diary measures of perseverative thought subtypes. The model identified
valence (positive-negative) and purpose (searching-solving) as the major dimensions along
which a given type of perseverative thought can be placed. Most recently, the Perseverative
Cognitions Questionnaire (PCQ; Szkodny & Newman, 2017), was developed to test a
six-dimensional model of trait perseverative thought. The proposed dimensions (dyscontrol;
preparing for the future; dwelling on the past; expecting the worst; searching for causes/
meaning; thinking discordant with ideal self) were supported in factor analyses across two
large student samples.

Categorical approaches are also at odds with a growing empirical literature in healthy adults
exploring underlying features of non-pathological spontaneous thought (e.g., Andrews-
Hanna et al., 2013; Wang et al., 2018) and a clinical literature suggesting that shared
variance between perseverative thought “types” accounts for the preponderance of variance
in their relationship to anxiety, depression, and other forms of psychopathology (Arditte
etal., 2016; Ehring & Watkins, 2008; Harvey et al., 2004; Topper et al., 2017). Several
such studies conclude that trait measures of worry and rumination fit a bifactor model (e.g.,
Topper et al., 2014) or load with other perseverative thought subtypes to form a single
factor (e.g., Arditte et al., 2016). However, although a few studies have used within-person
momentary approaches to study mind-wandering in healthy adults (e.g., Andrews-Hanna
et al., 2013), clinical research has overwhelmingly relied on individual difference (e.g.,
trait) measures, which assess a person’s usual levels of various subtypes of PT, rather than
approaching classification at the level of the thoughts themselves. Consequently, it is not
clear whether shared person-level variance reflects specific characteristics of the thoughts
themselves, or nonspecific characteristics of the individual. This is an important limitation,
because virtually all theoretical and clinical models allow that individuals experience many
different “types” of thoughts, with many different severities, over the course of an hour, a
day, or a lifetime.
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Thus, despite considerable progress in the empirical literature, important gaps remain. One
critical gap is that existing studies investigating the latent structure of perseverative thought
have almost invariably done so at the level of the individual, rather than at the level of

the thoughts themselves. Latent classes or dimensions that exist at the level of individual
thoughts will be lost when averaged at the level of the person. For example, individuals
who tend to experience higher rates of future-oriented thoughts (traditionally associated
with worry) may also experience higher rates of sad thoughts (traditionally associated with
rumination). However, that does not mean that a given thought that is more future-oriented
will also tend to be sadder, once person-level tendencies are controlled. This consideration
is especially important because endorsement rates for the various thought “types” are highly
correlated (e.g., McEvoy et al., 2013).

One innovative early study (Segerstrom et al., 2003) approached classification at the level
of the thought by inviting student participants to rate “something that has been on your
mind lately” on a variety of unidimensional features (e.g., valence). Those descriptions
were given to a second group of participants, who sorted them on the basis of similarity.
The atheoretical, partially data-driven approach was a unique strength of this early study.
However, there were also several limitations, including a non-nested statistical design (such
that person-level characteristics were not controlled), an exclusively student sample, and the
lack of an explicit comparison between a categorical versus dimensional latent structure.
More recently, Kircanski et al. (2015) applied a combined theoretical and empirical
approach to nested data in the context of an ecological momentary assessment study. In

the study, women with generalized anxiety disorder and/or major depression responded to
signals by first rating their level of worry and rumination, then rating those thoughts on a
variety of theoretically-relevant features. The study had several noteworthy strengths, such
as a multilevel design that focused on individual thoughts and unidimensional measurement
of underlying features. However, it also shared some limitations with previous work, most
centrally the decision to constrain analyses in line with theoretically-defined subtypes (i.e.,
worry and rumination were defined a priori, several dimensions were examined for only
one subtype) and the lack of a direct comparison of a categorical versus dimensional latent
structure.

Toward an Empirically-Derived Taxonomy of Perseverative Thought

Although previous studies of the nature and latent structure of perseverative thought offer
strong preliminary support for a transdiagnostic approach to conceptualizing perseverative
thought in terms of shared features, important questions and barriers to implementation
remain. To address these questions, the present studies derive and compare a categorical
(subtype; latent class) versus dimensional latent structure of perseverative thought using
multilevel modeling, which allows classification at the level of the thought, versus the
person. Other priorities included lifting a priori theoretical constraints, avoiding type-
specific terminology in the recruitment and study materials, and assessing the replicability
of the findings. This latter point was considered especially important for questions with
proximal or immediate clinical implications, including questions that bear directly on
classification and assessment, in light of the growing understanding and awareness of issues
of replicability and transparency in clinical science (Tackett & Miller, 2019).
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Leveraging methods adopted by the HITOP framework (Kotov et al., 2017) and other
data-driven classification efforts (e.g., Wright et al., 2013; Wright et al., 2015), we derived
competing latent structures from feature ratings of idiographic (self-nominated) thoughts in
two independent samples, including one unselected crowdsourced sample and a community
sample of adults with elevated anxiety and/or depression. Participants self-nominated three
thoughts that had “been on [their] mind a lot recently,” and rated each thought along a broad
range of underlying features identified as potentially relevant to perseverative thought or
any proposed subtypes. We selected these thought features based on a careful review of the
theoretical, empirical, and clinical literatures, and, in keeping with the goal of developing a
clinically-meaningful framework, our (L.S.H. and J.J.) own clinical training in differential
diagnosis. Of particular interest were transdiagnostic models of perseverative thought (e.g.,
Segerstrom et al., 2000), major classes of thought included in the diagnostic criteria for

one or more emotional disorders (e.g., worry; obsessions; intrusive memories), and classes
widely considered a major feature or mechanism of those disorders (e.g., rumination;
post-event processing). We identified for inclusion any thought feature that was included

in the leading theoretical definition(s) for a given class; frequently studied with reference

to a given class; considered theoretically or clinically important for a class; or used to
distinguish between classes with at least some evidence of replicability. As an illustrative
example, Langlois et al. (2000) asked participants to select a personally-relevant thought
from a list of a priori-defined worries and obsessions and rate it on characteristics such

as controllability (e.g., intrusiveness; difficulty disengaging), form (e.g., visual; verbal),
and valence. We selected for inclusion any feature that reliably differentiated between
classes in similar empirical studies (e.g., temporal orientation distinguishing between worry
versus rumination; Kircanski et al., 2015; Watkins et al., 2005), that distinguished between
outcomes within a class (e.g., worry in imagery versus verbal form; Leigh & Hirsch, 2011),
or that was identified as a major defining characteristic of a class in at least one leading
theoretical model (e.g., intrusiveness as a defining feature of obsessions; Turner et al., 1992).

Recognizing that there may be important characteristics not previously identified in the
clinical literature, and because an overinclusive approach would still permit the emergence
of a “true” latent structure, whereas an underinclusive approach might not, we also extracted
other plausibly-relevant thought characteristics from the basic (non-clinical) cognitive
neuroscience and mind wandering literatures (e.g., Andrews-Hanna et al., 2013), with a
particular eye toward neurobiologically-dissociable facets of cognition. Thought features
were selected with an eye toward unidimensionality and broad coverage for potentially-
dissociable domains of process, form, and content. Although function is often represented

in prominent theoretical models of perseverative thought, we conceptualize questions of
causality (e.g., etiology; consequences) as empirically distinct from those of phenomenology
and therefore did not attempt to assess those domains. We also limited our assessment

of content to those domains represented in leading definitions of one or more forms

of perseverative thought. We therefore excluded from our assessment content considered
peripheral to the definition of a construct (e.g., we did not assess contamination content,
because obsessions are typically defined on the basis of their intrusiveness, independent of
content).

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hallion et al.

Method

Page 9

Finally, although the perseverative thought literature does not yet have an established

and agreed-upon set of bordering constructs, we intentionally included two items that we
would not expect to be endorsed in a well-specified framework, namely items related to
mindfulness, which we conceptualize as in direct opposition to perseverative thought (e.g.,
Thompson et al., 2019). The complete list of features selected for inclusion is presented in
Table 2. Feature ratings were subjected to a series of data-driven statistical approaches that
were tailored to address some of the unique challenges and limitations of previous research
in this area (see Data Analytic Plan).

Feature Ratings

After providing consent and providing demographic information, participants nominated
“three topics that have been on [their] mind a lot recently,” being “as specific as possible,”
with no other instructions or suggestions as to how thoughts should be selected (adapted
from Segerstrom et al., 2003). Participants rated each self-nominated thought according to
the broad range of underlying features described above, including major facets of dyscontrol
(intrusiveness; difficulty disengaging; repetitiveness) and other relevant features as described
above (see Table 2). Theoretically-opposing features (e.g., future vs. past orientation) were
rated separately.

Items were extracted directly from validated measures where possible (e.g., affect items
were drawn primarily from the Positive and Negative Affect Schedule — Expanded

Form; Watson & Clark, 1994; see Table 2). Where no validated measures existed, a well-
documented challenge in this literature (Kircanski et al., 2015; see Discussion for further
consideration of this issue), we (L.S.H. and J.J) drew on clinical expertise to describe the
features in language that would typically be used in a clinical setting (e.g., egosyntonicity
described as “consistent with how | see myself”). The lack of existing measures means there
are no criteria against which to evaluate convergent and discriminant validity. However, the
full range of scores were represented for all items.

In total, 23 items including 5 composites (see Data Analytic Plan) were submitted

to analysis in Study 1. Seven additional items were added in Study 2 to provide

more comprehensive coverage of domains theoretically linked to obsessions, intrusive
recollections, and post-event processing. In the interest of prioritizing questions of
replicability, the primary analyses for Study 2 included only those features that were
assessed in Study 1. We then conducted follow-up analyses to examine the impact that
any of these additional features had on the results (see Additional Items).

After completing the feature ratings, participants completed validated trait-level
perseverative thought and symptom measures in a randomized order (see Trait and Symptom
Measures).

Data Analytic Plan

Items were standardized and reduced prior to analysis to facilitate interpretation.
Standardization occurred after removing those ineligible observations. To preserve
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unidimensionality, data reduction was limited to creating a composite score for highly
correlated items (7= |.60|) and was not implemented if theoretical models of perseverative
thought made strong predictions about distinct contributions (i.e., intrusiveness versus
difficulty disengaging). This latter decision was made to give leading theoretical models

a “fair chance” to emerge from the data. We also excluded one poorly performing item
(current sensations) and one composite item (specific/concrete) that was identified as
theoretically and statistically redundant with another composite (vague/abstract; 7= —.46

in Study 1). Observations (thoughts) were excluded from analyses if they failed a “minimum
necessary” threshold to be plausibly considered an example of perseverative thought (i.e.,
for inclusion, thoughts were required to have a rating of greater than zero/*“not at all” on at
least one perseveration item [repetitive, intrusive, or difficult-to-control]).1 Of the five novel
items, three were intercorrelated r=.59 — .83 and averaged prior to analysis.

For both studies, we estimated a dimensional model using maximume-likelihood multilevel
(with robust standard errors) exploratory factor analysis with oblique (geomin) rotation

at the within-person (i.e., thought) and between-persons level. We first identified the
best-fitting solution for each level independently by estimating an unrestricted (i.e., fully
saturated) structure at the other level (Ryu & West, 2009; Yuan & Bentler, 2007).

We then ran a final model with the optimal number of factors specified at each

level. Overall model fit statistics are reported using this latter model, which offers

the most direct and conservative comparison to the multilevel latent class analysis fit
statistics, while the structure is presented using estimates from the unrestricted analyses.
Because the between-persons structure was not a focus of this study, these findings are
presented in the Supplemental Materials. We estimated a categorical model using two-level
mixture modeling with maximume-likelihood estimation and robust standard error estimates.
Specifically, we estimated what has been termed a two-level random effects latent class
analysis (Henry & Muthén, 2010; Vermunt, 2003).

We considered solutions between one and five factors (dimensions; at both the within-
and between-persons levels) or classes (types) and compared the models on the basis

of model fit (Akaike information criterion [AIC], Bayesian information criterion [BIC],
where lower values reflect less discrepancy between model-predicted versus observed
values, thereby indicating better fit), and replicability (visual examination and Tucker’s
congruence coefficient; Tucker, 1951) within and across studies. For model comparisons,
we used the information theory criteria (AIC, BIC) from the factor models with a structure
simultaneously estimated at each level, because they provide a more conservative fit (i.e.,
they fit more poorly than the unrestricted models). Finally, linear multiple regression was
used to examine the extent to which empirically-derived dimensions explained unique
variance in established trait perseverative thought measures. Sample size was designed to
exceed recent recommendations for stable covariance parameter estimation of /= 250
(Schénbrodt & Perugini, 2013). Factor and latent class analyses were conducting using

IThis criterion was implemented after data collection for Study 1 but prior to data collection for Study 2. Although this criterion was
not specified in our initial protocol, the change was necessary and justified as it was theoretically-rather than statistically-motivated,
finalized without knowledge of any impact on the results (i.e., prior to running the analyses), and in-effect prior to data collection for

Study 2.
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Mplus version 8 (Muthén & Muthén, 2017). Data preprocessing, correlation, and regression
analyses were completed in R.

Participants.—Participants (A= 286; 790 observations) were 52% women, 48% men,
and 0.4% other gender; Mage = 37.50, SD = 11.0; 84% White; 13% Black or African
American; 5% Asian; 2% other; 10% Latino/a/x; 14% high school education or less;

43% Bachelor’s degree or higher (see Table 3). Participants were recruited via Amazon
Mechanical Turk (mTurk) between March and April 2018, which precedes a possible
quality decline beginning in Summer 2018 (Chmielewski & Kucker, 2019). Clinical data
collected via mTurk at that time is generally of high quality and more representative of the
general population compared to student samples and community samples from university
communities (Chandler & Shapiro, 2016). To improve data quality and in keeping with best
practices (Chandler et al., 2020), we restricted the sample to workers in the United States
with at least a 99% previous task approval rating and excluded any participant who failed
one or more of 17 attention checks (see Figure 1). Participants were paid $7 to complete
the 55-minute study after endorsing an electronic waiver of consent. All procedures were
IRB-approved for both studies.

Trait and symptom measures.—The Perseverative Thought Questionnaire (PTQ;
Ehring et al., 2011) is a 15-item measure of trait perseverative thought with strong
psychometric features in non-clinical and clinical populations, including strong internal
consistency and convergent validity vis-a-vis prominent measures of worry and rumination
(Ehring et al., 2011). See Table 3 for descriptive statistics and internal consistency for all
trait and symptom measures.

The Penn State Worry Questionnaire (PSWQ; Meyer et al., 1990) is a widely-used 16-item
measure of trait worry with strong psychometric properties in unselected and clinical
samples (Fresco et al., 2003).

The Ruminative Response Scale-10 item version (RRS-10; Treynor et al., 2003) includes
two 5-item subscales: Brooding, defined as negative self-referential processing that is
usually maladaptive, and Reflection, defined as analytical self-focus (e.g., seeking to
understand one’s experiences) that is not necessarily maladaptive. The RRS-10 shows
internal consistency and predictive validity similar to that of the original RRS (Treynor
et al., 2003).

The Rumination subscale of the Rumination-Reflection Questionnaire (RRQ; Trapnell &
Campbell, 1999) adopts a broader definition of rumination and includes 12 items related to
self-criticism and mental rehearsal of past mistakes and failures. The subscale shows good
test-retest reliability and convergent validity with related constructs (Trapnell & Campbell,
1999).

The Post-Traumatic Stress Checklist-Civilian Version (PCL-C; Weathers et al., 1993) is
a 17-item self-report measure with strong psychometric properties for assessing trauma-
and stressor-related symptoms in non-military samples. The PCL-C does not require the
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presence of a Criterion A trauma but instead refers to a “stressful experience from the past.”
The 5-item Re-Experiencing subscale has good psychometric properties as a stand-alone
measure of intrusive memories (Weathers et al., 1993).

The Obsession subscale of the Yale-Brown Obsessive-Compulsive Scale-Self Report version
(Y-BOCS-SR; Baer et al., 1993) is a 5-item measure of obsession severity. The obsession
subscale and Y-BOCS-SR more generally demonstrate good internal consistency, test-retest
reliability and have been shown to discriminate between OCD and non-OCD patients
(Steketee et al., 1996).

The Depression, Anxiety, and Stress Scale-21 item version (DASS-21; Henry & Crawford,
2005) is a well-validated short form of the DASS-42 for use in unselected and clinical
samples as a measure of depression (Depression subscale), autonomic arousal and panic-like
symptoms (Anxiety subscale), and chronic anxiety-related symptoms (Stress subscale).

The Generalized Anxiety Disorder Questionnaire-1V (GAD-Q-I1V; Newman et al., 2002) is
a validated self-report measure with 89% sensitivity and 83% specificity for a diagnosis of
GAD. We used the recommended dimensional scoring which results in a cut-off of 5.7 for a
GAD diagnosis.

Results.

Dimensional model.: Examination of the scree plot and fit statistics at the within-person
level (specifying an unrestricted between-person structure) suggested that model fit
improved substantially with the addition of each additional factor until a model with four
within-person factors, which yielded acceptable fit (Confirmatory Fit Index [CFI] = 0.97;
Standardized Root Mean Square Residual [SRMR] = 0.074; Root Mean Square Error of
Approximation [RMSEA] < 0.01; AIC = 43,935; BIC = 44,551). Model fit further improved
for all indices but the BIC with the addition of a fifth factor (CFI = 0.98; SRMR =

0.061; RMSEA < 0.01; AIC = 43,899; BIC = 44,605). Specifying a three-factor solution

at the between-person level (see Supplemental Materials for additional discussion of the
between-person structure) expectedly resulted in a relative decrement in fit relative to the
unrestricted model, but the final model fit was still acceptable (CFI = 0.88; SRMR-within =
0.047; RMSEA = 0.047; AIC = 44,672; BIC = 45,794).

Results from the five-factor within-person solution (unrestricted between-person covariance)
are presented in Figure 2 and Table 4. For both the four- and five-factor solutions,
repetitiveness, intrusiveness, and difficulty disengaging loaded strongly on the first factor
(dyscontrol). The second factor (self-focus) was characterized by relative elevations
primarily in self-referential content, including evaluative and analytical self-focus, and task
and personal problem and content. An interpersonal factor also emerged, with moderate
loadings for past-focus, social/relationship content, and memory. The fourth factor consisted
of a strong negative loading for positive affect, moderate positive loadings for sadness and
anger, and modest negative loadings for productiveness and visual properties. Anxiety and
uncertainty loaded with negative valence in the four-factor solution but formed a separate,
fifth factor (uncertainty) in the five-factor solution. The five-factor solution also included
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a modest positive cross-loading for personal problem content that was not present in the
four-factor solution.

Categorical model.: The multilevel latent class model consistently provided a worse fit to
the data than a dimensional model, including when the categorical model was extrapolated
out to an uninterpretably high number of classes (e.g., 9-class model AIC = 46,286; BIC =
47,436). The categorical results are not described further, but example solutions from each
study are presented in the Supplemental Materials (Figures S1-S2) for illustrative purposes.
All dimensional models were superior to the best-fitting categorical model (5-class model:
AIC = 47,460; BIC = 48,142).

Correlation and regression analyses.: We next investigated the relationship of the
empirically-derived dimensions to conventional trait perseverative thought measures. First,
we summed the highest-loading items for each dimension and averaged them across
thoughts within-person to approximate a “trait” rating for each dimension. We then
conducted Pearson correlation and linear multiple regression analyses (Supplemental Tables
Sland S2). Dyscontrol was strongly associated with transdiagnostic perseverative thought
(r=.52) and intrusive memories (r=.52) and was only weakly related to reflection (r
=.21). Uncertainty and Valence were each moderately associated with trait worry (r=

.39 — .43, both p< .001). Associations between other dimensions and trait measures were
small-to-moderate. Across analyses, average dimension scores explained 19 — 35% of the
variance in trait PT. As expected, dyscontrol was the strongest and most consistent predictor
across outcomes.

Discussion.—In direct comparisons, the dimensional model outperformed the categorical
model in terms of model fit across all potentially viable class and factor solutions. This
pattern of results suggests that a dimensional latent structure in which individual thoughts
can be characterized along a series of underlying dimensions provides a better fit to the
feature data, compared to a categorical structure in which thoughts are organized into
“types.” Across analytic approaches, a 5-factor model provided the best fit to the data; we
therefore focus our interpretation on these results.

Consistent with our conceptualization of dyscontrol as central to the perseverative thought
construct, the three dyscontrol items loaded together on a single factor, which in turn
significantly related to several perseveration-related outcomes in the regression analyses.
The emergence of a self-focus dimension that included current concerns as well as analytical
and evaluative self-focus was also noteworthy. This dimension correlated modestly with
dyscontrol (r=".15) and was unrelated to valence (r=-.03). Although these features

are broadly consistent with theoretically-defined rumination, the low correlation with the
dyscontrol and valence dimensions challenges the suggestion that this factor could stand
alone as a “rumination” dimension in its own right. Notably, personal problem content

did modestly cross-load onto the negative valence factor, but this is likely driven by

the “problem” aspect of the item, which is inherently negatively valenced, whereas the
“personal” aspect is self-referential. Similarly, although the negative loading of visual
properties on the valence factor was not expected, it is theoretically interpretable, as valence
as a construct is not inherently visual. Finally, the emergence of a dimension characterized
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by strong positive loadings for anxious affect and uncertainty is also of interest. Notably,
other features that have traditionally been linked to worry (future-orientation; abstract;
verbal) did not load on this or any other factor.

The aim of Study 2 was to replicate the findings from Study 1 in a community sample of
adults with elevated anxiety and/or depression symptoms.

Participants.—Participants (A= 277; 808 observations) were 76% women, 21% men, 1%
other gender; Mage = 32.60, SD = 12.50; 90% White, 6% Black or African American, 6%
Asian, 4% other; 5% Latino/a; 10% high school education or less; 60% Bachelor’s degree or
higher (see Table 3 for clinical characteristics and Supplemental Table S3 for self-reported
diagnostic status).

Participants were included if they scored within 1 SD (or higher) of the clinical M reported
in Antony et al. (1998) for one or more corresponding DASS-21 subscales (e.g., within

1 SD of the MDD group M for the depression subscale). In the final sample, 83% of
participants scored at or above well-established clinical cut-offs for one or more DSM-5
disorders characterized by perseverative thought, including generalized anxiety disorder
(GADQ = 7.67; 64%; Moore et al., 2014; Newman et al., 2002); major depressive disorder
(DASS-depression = 19; 39%; Weiss et al., 2015); obsessive-compulsive disorder (Y-BOCS-
SR > 16; 40%; Goodman et al., 1989); post-traumatic stress disorder (PCL-C = 44; 52%;
Ruggiero et al., 2003); and/or social anxiety disorder (LSAS = 30; 78%; Mennin et al.,
2002).

Most eligible participants (70%) were recruited via a National Institute of Health-funded
Honest Broker participant registry housed within the recruiting university’s Clinical
Translational Science Institute. The remainder of participants was recruited through social
media, flyers, and listservs on the basis of self-identified anxiety and/or depressive disorder.
As in Study 1, the study was described without reference to perseverative thought.
Participants completed an electronic waiver of consent and received a $10 gift card as
compensation.

Of note, there was a 12-hour period that was characterized by many identical and common-
vocabulary open-text submissions, unusually fast completion times, and frequent attention
check failures, all of which suggest the activity of bots rather than human participants. All
responses from that time period were excluded, as were ten additional responses that showed
a common agrammatical construction also suggestive of bots (using “your” in place of “my,”
e.g., “Buy a car of your own”). See Figure 3 for detailed participant flow and reasons for
exclusion.

Trait and symptom measures.—Participants completed the following measures in
addition to those described in Study 1.

The 9-item Post-Event Processing Questionnaire-Revised (PEPQ-R; McEvoy & Kingsep,
2006) is a short form of the PEPQ (Rachman et al., 2000) and assesses the tendency to
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experience repetitive, distressing, and interfering thoughts in response to anxiety-provoking
social situations.

The Responses to Positive Affect Questionnaire (RPA; Feldman et al., 2008) was used to
assess positive rumination (rumination in response to positive affect). The RPA has shown
good convergent and discriminant validity with related measures (Feldman et al., 2008).

The Perseverative Cognitions Questionnaire (PCQ; Szkodny & Newman, 2017) assesses
six theoretically-derived dimensions of perseverative thought and shows good convergent
validity with other measures of repetitive thinking (Szkodny & Newman, 2017).

The Liebowitz Social Anxiety Scale (LSAS; Liebowitz, 1987) assesses past-week fear and
avoidance of 24 common social situations. Internal consistency and convergent validity are
strong in anxious samples (Fresco et al., 2001).

Results.

Dimensional model.: As in Study 1, a model estimated using an unrestricted between-
person structures yielded acceptable fit for a four-factor (CFI = 0.92; SRMR = 0.04;
RMSEA = 0.02; AIC = 46,546; BIC = 47,166) and five-factor (CFI = 0.95; SRMR = 0.03;
RMSEA < 0.01; AIC = 46,382; BIC = 47,092; see Table 4) within-person solution. Model
fit remained acceptable with the specification of a three-factor between-person structure
(CFI =0.92; SRMR-within = 0.04; AIC = 46,825; BIC = 47,952). The four-factor solution
differed somewhat from the solution obtained in Study 1 (e.g., negative cross-loadings for
anxiety and task content on the interpersonal factor; anxiety and uncertainty failed to load
> .40 on the valence factor), and was less interpretable. By contrast, loading patterns for
the five-factor solution were largely replicated, both visually and according to Tucker’s
congruence coefficient (7 = .90 — .96 for Factors 1 — 4; r. = .89 for Factor 5; Lorenzo-Seva
& ten Berge, 2006; see Figure 1).

Categorical model.: The dimensional model once again strongly outperformed the
categorical model (5-class AIC = 48,871, BIC = 49,557), even when considering a model
with an uninterpretably high number of classes (9-class model AIC = 47,683; BIC =
48,838). The categorical results therefore are not interpreted further.

Correlation and regression analyses.: As in Study 1, there was a moderate positive zero-
order relationship between average dyscontrol and the trait measures included in Study 1,
except RRS-Reflection (r=.09; see Supplemental Table S1). Of the remaining dimensions,
self-focus and interpersonal content were again most strongly related to intrusive memories
(r=.42 - .48, p<.001), while uncertainty was positively associated with transdiagnostic
perseverative thought (r=.33) and trait worry (r=.28; all p< .001). Regression findings
were also generally similar to Study 1 (see Supplemental Tables S2 and S4). As in Study 1,
dyscontrol continued to emerge as the strongest and most reliable predictor.

Sensitivity analyses with additional items.: Model fit remained acceptable and was not
substantially changed by the addition of the seven new items. Results are described further
in the Supplemental Materials.
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Discussion.—As in Study 1, a dimensional model provided a superior fit to the data
compared to a latent class model. The factor solution for the dimensional model closely
adhered to the solution obtained in Study 1 (all factors r; = .89). Specifically, a five-factor
model provided the strongest fit to the data and included dimensions for dyscontrol,
self-focus, interpersonal content, valence, and uncertainty. A few differences emerged in
the valence factor, but these were minor and improved interpretability; specifically, visual
features and personal problem content no longer loaded > .40 (compared to loadings |.41
— 43| in Study 1) while guilt loaded .41 in Study 2 (versus .37 in Study 1). The modestly
improved cohesiveness and interpretability of the valence factor in Study 2 may be related
to the symptomatic nature of the sample. Similar to Study 1, mean scores across the five
dimensions explained 19 — 35% of the variance in established trait measures of perseverative
thought.

General Discussion

Despite a growing appreciation for the value of empirically-derived and dimensional
taxonomies in clinical science, classification efforts for perseverative thought have been
constrained by a longstanding diffuse and insufficiently-specified categorical (“type” or
class-based) framework (e.g., APA, 2013). Although a large literature considers similarities
and differences across types of perseverative thought, and despite advances from taxometric
research (e.g., Ruscio et al., 2001; Olatunji et al., 2008), structural modeling studies (Arditte
etal., 2016; Topper et al., 2014) and efforts to develop transdiagnostic measures (Ehring

et al., 2011; Segerstrom et al., 2016; Szkodny & Newman, 2017), the existence of the

types themselves at the latent level (i.e., discrete and mutually exclusive classes of clinically-
relevant repetitive thought) has never been directly empirically challenged, nor tested
against a viable alternative taxonomy. In the absence of empirical support, deference to

a class-based taxonomy risks reification of artificial categories, while idiosyncratic adoption
of incomplete and ad hoc transdiagnostic frameworks interferes with advances in theory

and measurement. Collectively, the lack of a well-delineated framework from which to

build a consensus-based, empirically-derived, and well-specified taxonomy of perseverative
thought (akin to the Big Five model of personality; John et al., 2008) impedes collective
advancement of the field and research-to-practice translation.

The present research therefore considered each of the following questions in turn: whether
perseverative thought, broadly-defined, is most accurately described in terms of classes
(types) or dimensions; how those classes or dimensions express themselves when released
from theoretically-imposed constraints; and the extent to which those categories or
dimensions align with established models and measures of perseverative thought. Across
two studies, a dimensional model reliably outperformed a categorical model in terms of

both statistical fit, interpretability, and replicability. Both studies yielded a five-factor within-
person solution that provided a strong fit to the data, with dimensions related to cognitive
dyscontrol, self-focus, interpersonal content, valence, and uncertainty.

The finding that dyscontrol reliably emerged across samples and as the strongest
predictor of existing measures across a range of analytic approaches is consistent with a
growing theoretical and empirical literature that identifies dyscontrol as the fundamental
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maladaptive feature of perseverative thought (e.g., Ehring et al., 2011). As in Ehring et

al. (2011), dyscontrol items loaded separately from other potential core features such as
unproductiveness, which in the present study loaded with valence (sadness; anger; low
positive affect). The moderate relationship of this valence dimension to dyscontrol (r=
.41 - .43) suggests that although the dimensions are separable, thoughts that were more
unproductive, sad, and angry also tended to be experienced as more difficult to control.
Notably, and in contrast to the major role these features play in distinguishing between
obsessions and worry in clinical practice, intrusiveness and difficulty disengaging were
highly correlated (r>.70), while repetitiveness showed a more moderate, but still robust,
pattern of covariation. It would be premature to conclude from the present findings that there
is no meaningful distinction between intrusiveness and impaired disengagement; however,
the present findings do raise challenges for that distinction that will need to be directly
addressed in intensive research with clinical samples.

A self-focus dimension consisting of analytical and evaluative self-focus (including self-
criticism) and personal concerns also emerged across studies. This dimension corresponds to
themes identified in several theoretical models of rumination (see Table 1) and suggests that
self-referential processing may be most fruitfully viewed through a broad lens, rather than
more narrowly as strictly related to self-analytical or self-evaluative processing. The absence
of separate adaptive and maladaptive factors was also notable. Suggestively, Study 1 found a
modest positive loading for guilt, but this loading was weaker in Study 2. We did not explore
hierarchical structures in the present study, but it may be worthwhile for future research to
explore whether clinically meaningful subdimensions for the current factors might emerge
with additional indicators.

It is also notable that this self-focus dimension was only modestly related to dyscontrol
(r=.15-.34). This finding raises questions about the extent to which the dimension

can be described as “rumination” or perseverative thought more broadly. One lens through
which this finding might be interpreted is the “severity versus style” framework (e.g.,
Hopwood et al., 2011). In this case, dyscontrol may serve as a marker for the severity of PT,
with elevations in other dimensions reflecting stylistic aspects that may have independent
theoretical and clinical utility. That is, inability to control a thought reflects the core of
this construct, with the other dimensions reflecting features that moderate the nature of
the thought or its content. Finally, it will also be important for future research to consider
the ways in which efforts to control thoughts might manifest and interact with subjective
(perceived) and objective (behaviorally-indexed) cognitive dyscontrol within and across
these dimensions.

The uncertainty dimension was somewhat less reliable than the first four dimensions and
comprised only two indicators (one single indicator and one composite), so some caution
is warranted in interpretation. Nevertheless, the dimension aligns in important respects
with theoretical models of both worry and obsessions. Notably, we did not find support
for a structural distinction between worry and obsessions (e.g., a dimension or class
characterized by intrusiveness, negative valence, and egodystonicity, as in prototypical
“obsessions,” versus a separate dimension or class characterized by future-orientation,
verbal-linguistic form, and difficulty disengaging, as in prototypical “worry”). The use of
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an elevated symptom sample in Study 2, where more than a third of the sample endorsed
clinically-significant obsessive-compulsive symptoms (Y-BOCS-SR = 16) and more than
half endorsed clinically-significant worry (PSWQ = 65; Table 3) suggests that findings
are not likely to be due to excessively mild or a restricted range of obsession severity
(Y-BOCS-SR Obsessions M= 7.2, SD = 4.64, range = 0 — 18) or worry severity (PSWQ
M=61.8, SD=12.49, range = 26 — 80). However, additional research with a true clinical
sample will be essential.

It is also possible that the sample was sufficiently severe, but that conventionally obsessional
thoughts were less likely to be nominated. Especially severe obsessional thoughts could
be systematically underrepresented because participants may fear disclosure (e.g., because
of social desirability concerns or magical thinking about potential consequences or
implications of writing the thought). It is also possible that a different structure might
emerge if only anxious thoughts were investigated or if hierarchical structures were
considered. Adjusting study procedures to encourage reporting of traditionally-defined
obsessions (e.g., by asking about “unwanted” thoughts) would be valuable for increasing
confidence in the absence of an obsessional factor, and for guiding research into treatment
prediction (i.e., mapping dimensional characteristics of presenting thoughts onto optimal
interventions and outcomes).

These findings should also be considered in light of the studies’ other strengths and
weaknesses. An important strength is the novelty of the present research, which is to our
knowledge the first to apply contemporary data-driven multilevel modeling approaches to
empirically derive and statistically compare categorical and dimensional structural models
of perseverative thought. We are also among the first to approach classification at the level
of the thought, which enabled us to control for person-level characteristics and covariation
of proposed subtypes within individuals. However, the present study was limited in that
participants only rated three thoughts, identified on the basis of being “on your mind a
lot,” rather than in real-time and real-world contexts. This lower intensity of measurement
was necessary and we believe well-justified in light of the early and exploratory nature

of the present work; however, it will be important to examine the extent to which

the findings replicate across contexts using ecological momentary assessment and other
intensive measurement strategies. It will also be important for future research to describe
and consider potential interactions between person-level and thought-level characteristics.
Although these questions were largely beyond the scope of the present study, one goal

for future research would also be to clarify how and under what circumstances general
perseverative tendencies manifest as specific instances of PT.

Although we took several steps to ensure the robustness of our measurement approach,

it is also important to acknowledge that, currently, there is no comprehensive measure or

set of measures with known psychometric properties for assessing all potentially relevant
characteristics of perseverative thought. Although in some respects this is a limitation of

the present study, it is also an expected and arguably necessary condition of the problem
that the present work aims to address. Much as the refinement of the Big Five and other
personality models occurred in tandem with measure development and refinement (e.g.,
Digman, 1990), so too must refinement of a taxonomy of perseverative thought, and perhaps
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clinically-relevant cognition more broadly. Consequently, we view the present study as a
critical foundation for an ongoing, iterative process of measure and model development
and refinement, in which both lines of work independently and interactively move the field
progressively closer to a comprehensive, detailed, and accurate representation of empirical
truth.

The present findings should also be extended to treatment-seeking samples where
perseverative thoughts are the presenting complaint or primary treatment target. There

are many reasons to expect the present findings to generalize to clinical populations;

for example, perseverative thought severity is distributed continuously in the population
(Ruscio et al., 2001; Olatuniji et al., 2008), and the vast majority (93%) of participants in
Study 2 exceeded established clinical severity cut-offs for one or more anxiety, obsessive-
compulsive, trauma- and stressor-related or depressive disorders. Nevertheless, there may
be higher prevalence or salience of low-base-rate thoughts in treatment-seeking samples.
The present findings suggest that this research would be a promising next step. An
additional limitation is that the samples were largely White and cisgender. Recent empirical
work suggests that the between-person latent structure of perseverative thought does

not differ cross-culturally (e.g., Zainal, Newman, & Hong, in press); however, minority
stress and related experiences may impact the expression of perseverative thought more
broadly, and therefore warrant further consideration. The present study also only included
content to the extent that it was needed to provide a fair test of leading theoretical

models (e.g., leading operationalizations of depressive rumination and post-event processing
specify self-evaluative content; Nolen-Hoeksema et al., 2008; Rachman et al., 2000). It
might be interesting for future studies to examine the extent to which content that is
commonly associated with, but not part of the definition of, a given “class” of perseverative
thought (e.g., contamination-related thought content and obsessions) covaries with other
characteristics attributed to that a priori class (e.g., intrusiveness).

Finally, the clinical implications of the present approach require rigorous examination

in future research. Does a dimensional framework improve on a categorical approach

for guiding treatment decisions? Does the severity of a thought’s dyscontrol or negative
valence provide useful information for decision-making around cognitive restructuring,
behavioral activation, or emotion regulation skills? Which dimensions, if any, predict
differential responsivity to exposure-based versus mindfulness-based interventions? These
are all empirical questions that will need exploration before the model is ready for large-
scale adoption in clinical practice. Proof-of-concept experimental work, clinical trials (e.g.,
stratification to intervention based on dimension scores), and quantitative modeling (e.g.,
application of a “feature ablation” technique in machine learning models; Coutanche &
Hallion, 2020) will each be valuable and necessary to advance this goal of a consensus-
based, clinically useful, and empirically-robust model that offers the possibility of a hon-
incremental step forward in cognitive-behavioral treatment of perseverative thought.

Conclusions and Future Directions

The present study was novel in several respects. From a theoretical perspective, the
data-driven conceptual framework and analytic approach allowed us to identify, critique,

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hallion et al.

Page 20

and test traditional assumptions about the latent structure of PT. From a methodological
perspective, we also leveraged statistical approaches that are traditionally used to study
individual differences (traits) to instead classify and make predictions at the level of
individual thoughts, controlling for person-level characteristics. With the caveat that the
present findings await conceptual replication across samples and methods, the present
findings provide some of the strongest early evidence that perseverative thought is organized
along underlying dimensions rather than subtypes. Specifically, we found consistent support
for a five-factor dimensional model of perseverative thought that reliably outperformed

a categorical (subtype) model. These findings should not be interpreted as authoritative,

but instead should be considered an early step toward a larger aspirational goal of
establishing a comprehensive, empirically grounded, and clinically useful taxonomy of
perseverative thought that is informed by both data-driven and theoretical approaches.
Several important questions remain to be addressed in future research. For example, does

a dimensional approach offer incremental utility beyond the categorical approach, e.g., for
predicting treatment response? In what ways do these dimensions overlap with — or serve as
mechanisms of — other major dimensions of psychopathology? Which of these dimensions,
if any, would be most fruitful to target in treatment, and for whom? This challenge is
particularly salient in the broad area of emotional disorders, where the taxonomies that are
used to classify thoughts have essential implications for theory, diagnosis, and treatment.
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Figure 1.

Diagram of Inclusion and Exclusion Criteria Applied for Study 1 Survey Responses
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Figure 2.

Multilevel Exploratory Factor Loadings for Study 1 and Study 2

Note. Five-factor latent structure. Factor loadings for Study 1 are placed to the left of each
line. Factor loadings for Study 2 are placed to the right of each line. Significant factor
loadings are in bold. Dotted lines reflect items that cross-loaded in one of the studies. For
interpretability, factor covariances are presented separately in Table 4.
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Figure 3.

Diagram of Inclusion and Exclusion Criteria Applied for Study 2 Survey Responses
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