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Eiko Fried (this issue) outlines several ways in which factor and network models do not bear
on the theories they purport to test. He argues, in turn, that there is a major inferential gap
between our theories and our models in the psychological literature. Fried inspired us to
muse on the inferential gap between theory and model in the p-factor literature specifically,
because it represents a particularly salient intersection of psychological theory and statistical
modeling. Herein, we argue that the p-factor literature is a microcosm of the broader
psychological literature Fried portrays: theory and models are confounded; our models are
not risky enough tests of our theories, if they bear on them at all; and our theories are weak,
and thus difficult to adjudicate or falsify.

Theory, models, and data are necessarily intertwined but, as we noted, unfortunately
confused in the p-factor literature, so much so that it is often difficult to glean whether one is
referring to a theory or a model when describing the p-factor. For instance, the terms “p-
factor” and “general factor of psychopathology” are used to refer to both the theoretical and
statistical constructs (Caspi et al., 2014; Caspi & Moffitt, 2018; Lahey et al., 2012; Smith et
al., 2020). Like Fried (this issue), we think it is wise to use terms that distinguish theory and
model. In this commentary, we use “p-factor” when referring to the theoretical construct,
and “general factor of psychopathology” when referring to a statistical instantiation of the o
factor (Watts et al., 2019). The term “general factor” came about because early models of the
p-factor tested it with the bifactor model, which contains a global, “general” factor that
accounts for the shared variance of all indicators in the model (Caspi et al., 2014; Lahey et
al., 2012).

During the exercise of distinguishing theory and model as they pertain to the p-factor, we
identified four major issues with the existing literature, each of which arguably arise from
the theory-model inference gap that Fried (this issue) explicates:

1 Model fit is an unreliable marker of model validity.
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2. Most existing explanations of the p-factor are weak theories.
3. The p-factor is ill-defined and even protean.
4, The p-factor is described as a causal mechanism, but latent variable models do

not reveal causality.

In what follows, after we introduce the concept of the p-factor and how it came about, we
expand on each of these four issues in more detail and situate them within the p-factor and
broader quantitative psychology literatures. Along the way, we offer suggestions for moving
forward, specifically, ways to place the p-factor at stronger theoretical risk. We hope such
suggestions refine and strengthen tests and theories of the p-factor, should it exist.

The “Discovery” of the p-factor

Categorical classification systems, such as those outlined in our diagnostic manuals, are
plagued by comorbidity, or diagnostic co-occurrence (Krueger & Markon, 2006). Most
people that meet diagnostic criteria for one mental disorder meet for two (61-88%); those
that meet criteria for two disorders have increased odds of meeting for three, and so on
(Couwenbergh et al., 2006; see also Kessler et al., 2005). Observing this strong overlap
among putatively distinct forms of psychopathology, the quantitatively inclined have enlisted
factor analytic techniques to empirically reorganize psychopathology.

Much work has emphasized two superordinate dimensions: externalizing and internalizing
(Achenbach, 1966; Krueger & Markon, 2006). Externalizing comprises psychiatric
conditions characterized by poor emotional and behavioral control and is exemplified by the
likes of antisociality, conduct problems, oppositionality, substance use, and attention
problems. Internalizing comprises conditions characterized by negative emotionality, and is
exemplified by the likes of anxiety, mood, fears, and eating pathologies. Other work has
bifurcated internalizing into distress and fears (Krueger, 1999), and externalizing into
disinhibition and antagonism (Kotov et al., 2011). Still other work has identified additional
superordinate dimensions, such as thought problems and detachment (Keyes et al., 2013;
Kotov et al., 2011). These efforts have resulted in a reasonably fine-grained, hierarchically-
organized structure of psychopathology (Kotov et al., 2017). At the base of the hierarchy are
signs and symptoms, which are organized in terms of increasingly broad, transdiagnostic
dimensions as one scales it.

Although externalizing and internalizing were once thought to lie at the pinnacle of the
psychopathology hierarchy, the number and nature of highest-order dimensions atop it has
been contested fairly recently. For instance, it is well-demonstrated that externalizing and
internalizing dimensions are at least moderately correlated (r~ .50 — .60 in most samples;
Krueger & Markon, 2006), which has spawned inquiries into potential sources of that
covariation. Enter the p-factor, which is thought to reflect an overarching, unitary dimension
that gives rise to psychopathology broadly construed (Caspi et al., 2014; Lahey et al., 2012).

At present, researchers have claimed to detect a general factor of psychopathology in
virtually any sample type, age group, and psychopathology assessment. This work has led to
the conclusion that the p-factor is robust and replicable across a variety of important
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moderators (Caspi & Moffitt, 2018; Smith et al., 2020). Many studies have emphasized the
real-world correlates of a general factor of psychopathology, and most studies tend to
conclude that the p-factor is associated with numerous constructs reflecting decreased
functioning. Reasonably-established correlates of the p-factor include lower levels of
intelligence and executive functioning, income, conscientiousness, and agreeableness, as
well as higher levels of family history of psychopathology, impairment, childhood
maltreatment, harsh parenting, peer delinquency, self-harm, neuroticism, impulsivity,
sensation seeking, aggression, and hopelessness (e.g., Albott et al., 2018; Caspi et al., 2014;
Harden et al., 2020; Lahey et al., 2012; Tackett et al., 2013; Watts et al., 2019). Other work
has shown that a general factor of psychopathology is moderately heritable (Tackett et al.,
2013; Waldman et al., 2016), with a smattering of neurobiological substrates (e.g., altered
connectivity in the anterior cingulate cortex and cerebellum, reduced grey matter volume;
Kaczkurkin et al., 2018; Romer, Elliott, et al., 2019; Romer, Knodt, et al., 2019).

Conceptual and Statistical Issues in the p-factor Literature

Although much research — by our count, over 100 studies since 2012 — has proceeded by
presuming that the p-factor is an entity, recent research has challenged the psychological and
statistical evidence that forms the basis of p-factor theory. In recent years, we have argued
that the p-factor literature has, in one way or another, developed incautiously. The p-factor
literature tends to confuse a well-fitting model with a valid and structurally replicable one,
and a well-fitting (generally bifactor) model has been used to reify the p-factor as a causal
entity. Nevertheless, the conclusion that the p-factor exists occurred only after finding that a
bifactor model fit better than the widely-used correlated factors model (Caspi et al., 2014;
Lahey et al., 2012; for discussion, see: Bonifay et al., 2017; Littlefield et al., in press; Watts
et al., 2019).1 Quite explicitly, the interpretation of the p-factor has been iteratively
retconned (i.e., retrospectively reconfigured to accommodate pre-existing notions) so as to
empirically sustain itself. As the p-factor literature has blossomed, so too have our concerns.

Here, we describe evidence that challenges the very notion of a p-factor and the model by
which it is typically examined (the bifactor model), which we structure around the four
observations we outlined earlier. We divide these observations into their own sections for the
sake of organization, but much of the research described later informs more than one of
these observations.

To characterize the extent of various practices (e.g., selecting a bifactor model based on
model fit alone) and cross-study consistency in the general factors of psychopathology
reported in the literature, we conducted a condensed review that randomly sampled 25
percent of studies that extracted a general factor of psychopathology using a bifactor model.
We limited our search to studies that used diagnoses or symptom counts, as opposed to
individual items, for the sake of simplicity and to facilitate comparison across studies.
Fifteen studies’ loadings on a general factor are reviewed here (see Table 1). The purpose of

IThe higher-order model is less widely used in tests of alternative models (cf., Forbes et al., under review) because one needs at least
four second-order dimensions (e.qg., externalizing, distress, fears, thought disorder) to differentiate the higher-order model from a
correlated factors model in terms of model fit (Markon, 2019).
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this review is not to be comprehensive but illustrative. From time to time, we will summarize
trends in the literature based on these studies.

Issue #1: Model fit is an unreliable marker of model validity.

The most popular way to model a general factor of psychopathology is using the bifactor
model. The bifactor model decomposes covariation among all indicators in the model, say
psychopathology symptoms or disorders, into a general factor and any number of specific
factors; all factors in the model are assumed to be orthogonal (Reise, 2012), although this
last requirement is ignored routinely (e.g., Caspi et al., 2014; Tackett et al., 2013; Waldman
et al., 2016). The general factor directly influences all of its indicators, which, from the
reflective, latent variable perspective, can be (and has been) interpreted to mean that the
general factor underlies all variables in the data (Reise, 2012). Specific factors are typically
viewed as influencing and explaining the covariance among subsets of indicators that are
presumably highly similar in content (e.g., externalizing, internalizing). As such, bifactor
models appear at face value to offer something appealing to psychopathology researchers:
the ability to model general and specific sources of variance in psychopathology (Brandes et
al., 2019).

Bifactor models have also been widely criticized. Chief among these criticisms is that
bifactor model fit is an unreliable indicator of model validity, that is, the degree to which the
model represents some natural or “true” structure. Importantly, the bifactor model tends to
show superior goodness of fit over other models (i.e., correlated factors models, higher-order
models) even when the true model does not follow a bifactor structure (e.g., Maydeu-
Olivares & Coffman, 2006; Morgan et al., 2015; Murray & Johnson, 2013). This bias in
favor of the bifactor model in terms of model fit has been established through the use of
simulation, where one can specify the true (“population”) structure and test any series of
competing models and compare their fit. Bias is present when model fit indicates a
preference for a model other than the true structure. Bifactor model fit bias has been well-
established in the intelligence literature (e.g., Murray & Johnson, 2013) and was more
recently extended to the psychopathology literature (Greene et al., 2019). Greene and
colleagues (2019) showed that model fit more often than not could not identify the true
structure.

Perhaps the most serious shortcoming of the bifactor model is that it tends to fit better than
other models, not because it is a valid representation of the data, but due to its tendency to
overfit data. A number of studies have shown that the bifactor model has high fitting
propensity (Bonifay & Cai, 2017), meaning that it accommodates any possible data,
including random and nonsensical response patterns (Bonifay & Cai, 2017; Reise et al.,
2016). In fact, the extensive simulations conducted by Bonifay and Cai showed that a
(putatively confirmatory) bifactor model and an exploratory factor analytic (EFA) model
have similar propensities to fit well, and on occasion, the confirmatory bifactor model may
actually fit betterthan the EFA model. In short, the bifactor model is inherently highly
flexible; it can model important trends and noise, but the trends and noise are
indistinguishable.

Psychol Ing. Author manuscript; available in PMC 2021 January 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Watts et al.

Page 5

Considering the bifactor model’s high fit propensity, model fit should not be used as
evidence that some theory or hypothesis has been supported. Of the 15 studies we reviewed,
80 percent either selected the bifactor model on the basis of preferential model fit (60%), or
simply did not consider an alternative structure (20%; e.g., correlated factors model). Put
another way, only 20 percent of studies considered criteria other than model fit in
adjudicating structural models. Notably, these few studies did not necessarily conclude that
the bifactor model of psychopathology was the best model of those tested, and instead
presented more than one model, usually a bifactor model and correlated factors model
(Conway et al., 2019; Shields et al., 2019; Watts et al., 2019). Our condensed review
suggests that the practice of relying on model fit to justify the use of the bifactor model is
widespread, despite model fit’s inability to bear on validity.

Additionally, the bifactor model tends to be associated with other less than ideal properties.
Given the bifactor model’s inclination to overfit data, it tends also to produce specific factors
with irregular loading patterns (Eid et al., 2017). Indeed, many bifactor models of
psychopathology have yielded specific factors with low and even negative loadings (e.g.,
Caspi et al., 2014; Castellanos-Ryan et al., 2016; Martel et al., 2017; Watts et al., 2019). For
instance, thought disorder specific factors have been, ironically, negatively indicated by
psychosis (Caspi et al., 2014; Martel et al., 2017), and distress specific factors have been
weakly or negatively indicated by generalized anxiety disorder and major depression; in
both of these cases, these indicators are thought to typify their constructs of interest (e.g.,
Forbes et al., under review; Tackett et al., 2013; Watts et al., 2019).

Notwithstanding concerns over interpretability of these and other specific factors (Bagby et
al., 2007; Vanheule et al., 2008), a natural consequence of poorly defined specific factors is
that they are inconsistent across studies and sometimes unreliable. We have raised concerns
about poor factor reliability in bifactor models of psychopathology in other work (Bonifay et
al., 2017; Watts et al., 2019; see also Forbes et al., under review; Kim, Greene, et al., 2019),
and Rodriguez and colleagues (2016a, 2016b) noted this tendency of the bifactor model
more generally. Of the 15 studies included in our review, 80 percent reported one or more
specific factors with standardized loadings of less than .20, and many of these loadings were
near O or even negative. The median reliabilities (per omega hierarchical subscale,
Rodriguez et al., 2016) were .49 for externalizing specific factors and .30 for internalizing
specific factors.

Considering the limitations of the bifactor model, we have argued that model selection
should not rely exclusively on model fit (Bonifay et al., 2017; Bornovalova et al., 2020;
Murray & Johnson, 2013; Roberts & Pashler, 2000; Sellbom & Tellegen, 2019; Watts et al.,
2019). We might take this a step further: Model fit does not necessarily indicate model
validity or superiority. Potentially innumerable models that are conceptually non-equivalent
but equally well-fitting can be observed in the same data (Raykov & Marcoulides, 2001;
Tomarken & Waller, 2003). In this way, concluding that the bifactor model of
psychopathology is a better representation of nature because it fits better than another model
is indefensible.
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Still, researchers defend the use of the bifactor model for two reasons. The first reason is that
there is generally a positive manifold among forms of psychopathology. Under a positive
manifold, the century old Perron-Frobenius theorem (Horn & Johnson, 2012) guarantees that
all loadings on the so-called general factor will be positive.2 Nevertheless, a positive
manifold should not be taken as evidence for a p-factor. General factors may also arise when
the data are not simple structured (i.e., with no cross-loadings; Revelle & Wilt, 2012), which
is an assumption rarely met in modeling assessments of psychological constructs (Sellbom
& Tellegen, 2019). Additionally, Hoffman and colleagues (2019) showed that specific
characteristics of item design can induce a positive manifold among forms of
psychopathology. Thus, there are a number of methodological, as opposed to substantive,
reasons a general factor of psychopathology may arise in data (e.g., skip-out assessment
structure, evaluative consistency bias; see also Béckstrém et al., 2009; Chang et al., 2012;
Davies et al., 2015; DeYoung, 2006).

Moreover, general factors may simply mimic a specific factor. For instance, although all
indicators are allowed to load onto a general factor in a bifactor model, there are a number of
bifactor models of psychopathology with general factors that are overrepresented by some
forms of psychopathology, and underrepresented (or even unrepresented or negatively
indicated) by others. Revelle and Wilt (2013) highlight that a general factor with large
variance in terms of its factor loadings is an indication of a specific factor rather than a
general factor. Table 1 displays the range in factor loadings on the general factor for each
study included in our condensed review. Many studies’ general factors were characterized by
considerable variability, with an extreme example being that a general factor was composed
of loadings that ranged from .00 to .87 (Olino et al., 2018). Typically, studies that include
thought disorder indicators tend to find that the general factor is defined by them (e.g.,
(Caspi et al., 2014; Romer, Knodt, et al., 2019), whereas studies that do not include thought
disorder indicators tend to find that distress defines the general factor (e.g., Lahey et al.,
2012; Tackett et al., 2013; Watts, Poore, & Waldman, 2019). Externalizing and fears (and
fears, particular) rarely define general factors.

The second reason researchers justify the use of a bifactor model is that it often yields
factors that relate differentially with external criteria. Relatedly, researchers tend to conclude
that the p-factor is substantive because the general factor correlates with real-world
behaviors. This leads us to three important considerations regarding validity. First, the
detection of differential correlates is insufficient justification for the use of any model.
Differential external validity is only interesting when we are reasonably certain that the
model closely approximates the natural structure of the phenomena under investigation.
Based on model fit, there is no clear way to determine whether a bifactor model is the valid
structural representation of psychopathology, and so whether its factors bear distinguishable
relations with external criteria is neither here nor there. In other words, the external validity
of the model is only relevant once its internal validity is established (Campbell & Fiske,
1959).

2Als0, others support the presence of a general factor of psychopathology on the basis of the first factor or principal component due to
the (large) size of the first Eigenvalue, but it is well-known that the estimate of the first Eigenvalue is positively biased (Lawley, 1956);
this bias was the primary motivation for the development of parallel analysis (Horn, 1965).
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Second, thus far, the p-factor literature emphasizes convergent validity and entirely neglects
discriminant validity. Few studies consider what should ot correlate with a general factor,
and thus they fail to provide one avenue towards its potential falsification. Are there
correlates the p-factor should not have? If not, justifying the p-factor’s existence because the
general factor correlates with other constructs is insufficient (Caspi & Moffitt, 2018). Plus,
many correlates of general factors of psychopathology (e.g., income, childhood abuse or
neglect, cerebellar dysfunction) are so nonspecific that they cannot inform the substantive
meaning of the p-factor, or adjudicate among competing theories. Are there correlates of the
p-factor that might bear on the validity of one theory over another?

Third, even still, the traditional (“tripartite”) effort to establish validity — characterized by
criterion, content, and construct validation methods — may be a lost cause. Borsboom and
colleagues (2004) cast doubt on correlational evidence, in particular, arguing that “the
primary objective of validation research is not to establish that the correlations go in the
right directions but to offer a theoretical explanation of the processes that lead up to the
measurement outcomes” (p. 1067; cf., Westen & Rosenthal, 2005). Kane (2013) completely
overhauled the traditional view of validity through his 8-step interpretation/use argument
(IUA) approach. According the IUA approach, at the outset of a study, researchers must
form a careful argument about precisely #owthe measurements from a particular instrument
should be used and interpreted. Validation is then based on this argument rather than simple
correlations with external criteria. In the present context, adoption of the IUA perspective
would require psychopathology researchers to carefully consider the indicators that they
include in their models, the exact meaning of the factors and their scores, and the expected
generalizability of the results obtained by fitting the model.

Issue #2: Most existing explanations of the p-factor are weak theories.

Although early work on the p-factor was relatively agnostic with regards to mechanisms
thought to underlie the p-factor (Lahey et al., 2012), later work has advanced numerous
mechanisms, including: negative emotionality (Brandes et al., 2019; Lahey et al., 2017;
Tackett et al., 2013), poor emotional and behavioral control (Carver et al., 2017), disordered
thought (Caspi & Moffitt, 2018), severity of psychopathology (Caspi et al., 2014; Caspi &
Moffitt, 2018), and functional impairment (Smith et al., 2020; Widiger & Oltmanns, 2017).
Each of these theories are sensible but positing that the p-factor reflects a relatively generic
mechanism makes it difficult to adjudicate. Based on Fried’s definition of weak theories, we
conclude that most p-factor theories are weak for two reasons: because they 1) “are narrative
and imprecise accounts of hypotheses” (p. 7BD), and 2) “predict observations predicted by
other theories” (p. 7BD). We use impairment as an exemplar of weak p-factor theories, but
what we argue here could be said of negative emotionality, thought disorder, and severity,
among others.

Impairment is the most plausible substantive interpretation of the p-factor (Smith et al.,
2020). Arguably, that the p-factor reflects impairment might not even be a theory per se, as
much as a conciliatory interpretation of the literature given the cross-study inconsistencies in
general factors. We note that the impairment theory is most plausible, only because it is
among the most flexible of theories: Disorders include impairment by definition, and
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extremes of latent symptom dimensions are invariably associated with impairment (Nuzum
etal., 2019). As such, to support the impairment theory of the p-factor, the general factor
simply has to be indicated by some form of psychopathology, no matter what indicators are
included, and no matter their magnitude of contribution to the factor. As we highlighted
earlier, general factors of psychopathology will always contain some psychopathology-
relevant variance out of mathematical necessity. So, any weak p-factor theory can be
“supported” simply because a general factor is modeled. This renders the impairment theory
virtually non-falsifiable, and any conclusion that the p-factor reflects some substantive
mechanism is essentially tautological.

As a brief aside, others have concluded that the p-factor reflects disordered thought (Caspi &
Moffitt, 2018). In early attempts to model the p-factor, Caspi and colleagues (2014) found
that thought problems essentially defined the general factor in a bifactor model, and there
was a negative residual variance for psychosis when a thought problems specific factor was
included in the model; essentially, there was no remaining variance in thought problems
after modeling the general factor. In turn, Caspi and colleagues dropped the thought
problems specific factor from the model, testing what Eid and colleagues (2017) termed the
bifactor S-1 model. In the bifactor S-1 model, the specific factor for the subset of indicators
thought to define the general factor is dropped, in turn converting the general factor a
reference domain reflecting whichever specific factor is dropped (for other examples, see
Lahey et al., 2018; Tackett et al., 2013; Waldman et al., 2016). So, the conclusion that the
general factor reflects those indicators is circular. Also, due to pragmatic challenges with
assessment and data collection, psychosis (among other dimensions) is rarely included in
structural models of psychopathology. Should the p-factor reflect thought problems, models
that do not include features that exemplify thought problems are likely not well-suited to test
that theory. At a minimum, the exclusion of thought problems and related phenomena (e.g.,
obsessive-compulsive disorder, mania) raises questions about the compatibility between
general factors that do and do not include those indicators.

To avoid acceptance of weak theories, Fried (this issue) called for greater emphasis on
falsifiability, which is the possibility of an assertion, hypothesis, or theory to be disproven by
contradictory evidence. A strong theory should predict observations that must occurto
support it, and if those observations do not occur, the theory is false (see also Meehl, 1978).
As Popper (1962), the progenitor of scientific falsification, argued, “A theory which is not
refutable by any conceivable event is non-scientific.” In accord with riskier prediction
(Meehl, 1978), researchers should prespecify the indicators that they expect to exemplify a
general factor. Better yet, one could prespecify a reasonably narrow range of loadings for
each indicator based on the existing literature or explicit hypotheses, and further use
Bayesian approaches to compare such “constrained” theoretical accounts with the
predominant “agnostic” approaches toward fitting a general factor of psychopathology.

For instance, if one believes that disordered thought gives rise to all forms of
psychopathology (Caspi & Moffitt, 2018), one might prespecify that their general factor
should be most highly defined by indicators that exemplify thought problems, such as
schizophrenia, mania, and obsessive-compulsive disorder. Similarly, if one believes that a
tendency toward negative mood states gives rise to all forms of psychopathology, they might

Psychol Ing. Author manuscript; available in PMC 2021 January 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Watts et al.

Page 9

specify that a general factor should be most defined by indicators that exemplify negative
mood, including depression, anxiety, and fears. Nevertheless, how these predictions can be
disentangled from the possibility that the p-factor reflects severity or impairment remains
unclear. We are not aware of a single p-factor paper that has explicitly outlined which
indicators are expected to define a general factor. Such predictions would place the p-factor
at stronger theoretical risk.

Issue #3: The p-factor is ill-defined and even protean.

Implicit in reviews of the p-factor is that it replicates across studies (Caspi & Moffitt, 2018;
Smith et al., 2020). Even Fried (this issue), in critiquing the p-factor literature, noted that the
“statistical p-factor is indeed well-replicated” (p. 78D). In the context of the p-factor
literature, “replicates” may simply mean that the same form of model was tested, with little
consideration of whether, for instance, its patterning of loadings or correlates replicated.
Extracting a factor does not mean that one is extracting the same factor across studies (Lane
et al., 2016). To date, no review has explicitly characterized the contents of general factors of
psychopathology across studies.

We thought it might be useful to do so briefly. Figure 1 presents the standardized factor
loadings on general factors of psychopathology for each of the 15 studies included in our
condensed review. This figure shows that an indicator’s loading on a general factor of
psychopathology can vary quite dramatically from study to study. The most extreme
example is panic disorder/agoraphobia, whose loadings on general factors ranged from -.02
to .81. Depression and generalized anxiety similarly varied in terms of their loadings on
general factors (ranges: depression = .26 — .94, generalized anxiety = .30 — .95). Further
supporting this idea is that the structure of p-factor was highly inconsistent across the studies
in our condensed review (ICC=.24), reflecting questionable replicability.

We suspect that part of the reason why general factors may not replicate across studies
include is because they include different indicators of psychopathology (Bornovalova et al.,
2020). By this, we do not mean that psychopathology is assessed with different instruments
but that the same forms of psychopathology are not consistently included in each general
factor. Table 1 displays the representation of each indicator across the random selection of
general factors we considered in our condensed review. Certain indicators are invariably
included in the modeling of a general factor of psychopathology, such as major depression,
generalized anxiety, and some form of antisociality, be it antisocial personality or conduct
disorder. Other indicators appear much more sporadically, some of which appear in few
studies. Examples of lesser represented indicators include autism spectrum disorder, bipolar
disorder, schizophrenia or thought disorder, and obsessive-compulsive disorder.

In earlier work, Watts and colleagues (2019) showed that general factors of psychopathology
can vary considerably as a function of what is included when it is modeled. Using a
reasonably comprehensive set of 14 child psychopathology indicators (symptom
dimensions), Watts and colleagues (2019) fit a bifactor model of psychopathology and re-
estimated general factors by dropping each specific (symptom) dimension from it in turn,
resulting in 15 models tested, with 14 loadings on the general factor freely estimated per
model (see Figure 2). Some indicators’ loadings on the general factor were robust to the
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exclusion of other indicators, such as tics (sudden and repetitive vocalizations or motor
movements), whereas others’ loadings were highly variable, such as conduct disorder,
depression, and generalized anxiety. The most variable indicators also happened to be those
that were the strongest markers of the general factor in the full model (with all indicators
included). One dramatic example is conduct disorder, whose loadings on the general factor
ranged from —.45 when obsessions were excluded from the general factor to .63 when tics
were excluded. In sum, excluding some indicators caused the sign of other indicators’
loadings on the general factor to flip (see Watts et al., 2019, for a lengthier description).
When Wiatts and colleagues (2019) correlated general factor scores from the full model with
those from models where one of the 14 indicators were dropped, correlations were
essentially 0 for models that dropped conduct disorder and major depression (ss = .01 and
-.09, respectively), and strongly negative for models that dropped obsessions and
oppositional defiance (rs = —.89 and -.65). These findings suggest that when general factors
are constructed using even slightly different sets of indicators, they can bear little
resemblance to one another.

Consider one final example. Mallard and colleagues (2019) recently claimed to find not one
but two polygenic p-factors among the same set of individuals, one defined by self-reported
disorders and the other defined by clinician-reported disorders. These two general factors
were only modestly correlated (r=.34), perhaps because they included different forms of
psychopathology. The self-reported general factor included major depressive disorder, other
depression symptoms, irritability, mania, and psychosis, whereas the clinician-reported
general factor included schizophrenia, bipolar disorder, psychosis, and major depressive
disorder. Where there was overlap in terms of disorders onto both self- and clinician-defined
general factors, those disorders’ loadings on each factor varied considerably. Psychosis’
loadings on the clinician- and self-defined general factors were low (A = .21) and
moderately high (A = .66), respectively. Similarly, major depression’s loadings were low (A
=.18) and high (A = .77), respectively. Although the authors conclude that self- and
clinician-defined general factors arise from relatively distinct genetic liabilities, it is possible
that the low correlation between these two general factors arises because of differences in
what was included in each general factor. That is, even when the same individual is being
rated, differences in measurement across raters can produce remarkably different general
factors of psychopathology.

So, what is the p-factor? Even referring to it as an entity, as we just did, presupposes that it is
relatively well-replicated across studies. The data we reviewed call into question that
assumption. Based on the evidence we report here, the commonly used phrase “general
factor of psychopathology” could have hundreds of meanings. As such, instead of the “ o
factor replicates” or “is supported”, it is perhaps more accurate to state that a general factor
was “extracted” or “modeled.” We prefer “extracted” or “modeled” because a general factor
from one study might not resemble a general factor from another.
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Issue #4: The p-factor is described as a causal mechanism, but latent variable models do
not reveal causality.

Many people adopt common cause explanations of the p-factor. Latent variables, however,
are not tests of the common cause model. Instead, latent variables are statistical summaries
of data that take into account the intercorrelations among indicators. Thus, like the study of
any correlation, latent variables are completely agnostic with respect to causes of the
interrelatedness among indicators. Data can be modeled with a latent variable when a
researcher believes the data covary due to some common, indirectly measured cause, but
their being modeled in such a way does not mean that there /sa common cause of those
indicators. At best, a latent variable is potentially consistent with, but is not a rigorous test
of, a common cause model (Bollen & Lennox, 1991; Boorshom et al., 2003; Wright, 2020;
see VanderWeele & Vansteelandt, 2020, for a more rigorous test).

There are also apparent incompatibilities between certain p-factor theories and the use of
latent variables. Latent variables assume indicators are fungible, or sampled from a universe
of exchangeable indicators (e.g., Eid et al., 2017). This assumption means, then, that the
general factor should be robust to the inclusion or exclusion of other indicators. Thus, its
composition should not change appreciably. This includes studies that use the same
indicators to model a general factor and studies that use different indicators. As we
demonstrated earlier, general factors of psychopathology can be quite capricious inasmuch
as they appear highly sensitive to their contents (Watts et al., 2019).

Moreover, certain theories of the p-factor are incompatible with a common cause model. If
general factors of psychopathology are simply capturing impairment or severity associated
with their contents, the p-factor does not reflect a latent entity. In this case, the p-factor is not
a causal mechanism but an epiphenomenon (or downstream consequence) of
psychopathology. Should the p-factor capture impairment or severity, it is likely a formative
as opposed to reflective construct (e.g., Bainter & Bollen, 2014; Edwards & Bagozzi, 2000;
McCoach & Kenny, 2014). As Fried (this issue) argues, it makes little theoretical sense to
extract a latent variable for impairment, much as it is nonsensical to construct a latent
variable of socioeconomic status.

Conclusion

Early examinations of a general factor of psychopathology marked a watershed moment in
quantitative psychopathology and clinical psychology more broadly (Caspi et al., 2014;
Lahey et al., 2012). Amid the neo-Kraepelinian era of psychiatric classification (Compton &
Guze, 1995), which is epitomized by delineating among putatively discrete forms of
psychopathology, the notion that one’s liability towards psychopathology can be described
by a single dimension is quite radical. At the same time, there are numerous conceptual and
statistical reasons to be wary of the p-factor literature: it conflates theory and model, it uses
a mathematical representation that generally does not bear precisely on its theories, and it
promotes theories that are difficult to adjudicate or falsify because they can be all be
confirmed under the same model.
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We venture that much of the issues we describe stem from an underappreciation of the very
theory-model inference gap that Fried (this issue) outlines. In the p-factor literature, theory
and model are intertwined (for good reason) but are generally conflated, likely because the
lion’s share of research on the p-factor uses a single type of model to examine it (i.e., the
bifactor model). Although much research has extolled the virtues of the p-factor in terms of
its ability to enhance research on the sources, correlates, and even treatment implications of
psychopathology (Caspi & Moffit, 2018; Conway et al., 2019; Lahey et al., 2017; Meier &
Meier, 2018), we caution against the adoption of a theoretical model that is built on a
methodological house of cards. For the field to move towards a more precise understanding
of the p-factor, should it exist, it needs to grapple with the issues we raise in this
commentary.
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Figurel.

Standardized factor loadings on general factors of psychopathology across studies included
in the condensed review.

Note. Each color pertains to a factor loading from a study. Some psychopathology indicators
have multiple indicators from the same study if the study included multiple indicators of the
same construct, or if the study included multiple samples. The rightmost column displays the
range in factor loadings across studies. ADHD=attention-deficit/hyperactivity disorder;
ASPD=antisocial personality disorder; PTSD=posttraumatic stress disorder.
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Figure2.
Variability in symptom dimensions’ loadings on the general factor when other symptom

dimensions are excluded from the model.

Note. Each color pertains to different model in which one symptom was dropped from the
general factor. The asterisks depict each symptom dimension’s loading in the full model.
The data presented along the bottom of the plot depict the range in factor loadings onto the
general factor DEP=major depression; CND=conduct disorder; GAD=generalized anxiety
disorder; OBS=obsessions; AGO=agoraphobia; PAN=panic disorder; SAD=separation
anxiety disorder; COM=compulsions; SOC=social phobia; INA=inattention; SPH=specific
phobia; ODD=oppositional defiant disorder; HYP=hyperactivity; IMP=impulsivity;
TIC=tics.
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