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What Does It Mean to Be Transdiagnostic and How
Would We Know?
Deanna M. Barch, Ph.D.

Historically, the ﬁelds of psychiatry and psychology have
focused research on traditional diagnostic categories. Furthermore, the vast majority of research studies investigating
psychopathology focus on a single diagnostic category in any
one study, typically comparing this single disorder group to
some type of control group. However, psychopathology researchers have come to recognize that the boundaries between putatively distinct psychiatric disorders do not cleanly
map to the complex conﬁgurations of human experience that
manifest as mental illness. This recognition includes the
understanding that some dimensions of disordered behavior
cut across traditional diagnostic boundaries, and thus the
biological factors that align with these dimensions also likely
cut across traditional diagnostic boundaries. Hence, the past
several years have seen a signiﬁcant increase in the number of
empirical and meta-analytic studies that have the goal of
identifying neural, physiological, and/or psychological impairments that are present across putatively different diagnostic categories as opposed to those that might be speciﬁc to
a particular diagnostic category (1–4).
In this issue of the Journal, McTeague and colleagues
extend a series of meta-analytic studies focused on identifying common versus speciﬁc neural deﬁcits across psychiatric disorders, with a meta-analysis focused on task
activation during emotional processing in schizophrenia,
bipolar disorder, major depression, anxiety disorders, and
substance use disorders (5). If you do not consider the directionality of the activation differences (i.e., increased or
decreased), the authors report ﬁnding that across disorders,
“patterns of patient hyper- and hyporeactivity demonstrated
abnormal activation in the amygdala, the hippocampal/
parahippocampal gyri, the dorsomedial/pulvinar nuclei of
the thalamus, and the fusiform gyri, as well as the medial and
lateral dorsal and ventral prefrontal regions.” These ﬁndings
build on previous elegant work from this group that examined
structural differences demonstrating transdiagnostic patterns of reduced gray matter in the dorsal anterior cingulate
(dACC) and the left and right insula across schizophrenia,
bipolar disorder, depression, substance use disorders,
obsessive-compulsive disorder, and other anxiety disorders
(1). The authors hypothesized that this transdiagnostic pattern of reduced gray matter might contribute to impairments
in cognitive control that are often found in many forms of
psychopathology (6) and which may also be a transdiagnostic
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risk factor (7). Consistent with this hypothesis, McTeague
and colleagues reported ﬁnding in a meta-analysis of activation during cognitive control tasks (2) that individuals with
schizophrenia, bipolar disorder, major depression, anxiety
disorders, and substance use disorders showed transdiagnostic patterns of abnormal activation in the left prefrontal cortex, the anterior insula, the ventrolateral prefrontal
cortex, the right intraparietal sulcus, and a part of the dACC
that overlapped with the dACC region identiﬁed in their
structural analyses.
These meta-analyses, as well as other empirical and metaanalytic work (e.g., 3, 4, 8–10), help advance and shape our
understanding of the neural alterations that might be associated with broad risk factors for psychopathology, with
additional etiological mechanisms potentially shaping the
speciﬁc manifestations of mental illness for a particular
individual. The ﬁndings converge nicely with a growing
body of work identifying a general factor in structural
models of psychopathology, often referred to as While the work from
the “p factor” (e.g., 11–14). McTeague et al. is intriguing,
In fact, McTeague and it also raises the question
colleagues have explic- of what we mean by
itly argued that their transdiagnostic and how
transdiagnostic ﬁndings we should deﬁne and
might represent the determine what neural or
neural correlates of such psychological impairments
a p factor (6), an intrigu- are transdiagnostic.
ing idea that could help
lead to intervention or even prevention approaches that are
quite broadly useful.
However, while the work from McTeague et al. is intriguing, it also raises the question of what we mean by
transdiagnostic and how we should deﬁne and determine
what neural or psychological impairments are transdiagnostic.
A strong interpretation of “transdiagnostic” would suggest that
all disorders in question should show signiﬁcant differences
from a designated control group in order to call the ﬁnding
transdiagnostic, albeit potentially with graded severity. In their
meta-analytic work, McTeague and colleagues have typically
ﬁrst looked at pooled analyses of “patients compared with
controls” and then conducted follow-up analyses that were
disorder speciﬁc. Signiﬁcance in such pooled analyses can
result from strong effects in a subset of diagnostic categories.
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Hence, a key issue is whether ﬁndings from pooled analyses
should be called transdiagnostic if they seem primarily to
reﬂect impairment in one disorder and not others. For example, in the article in this issue, McTeague and colleagues
describe both dorsomedial thalamus and amygdala as showing
disturbances across disorders. However, in the disorderspeciﬁc analyses (see Figure 3 in the article and Figure S2 in
the online supplement), the dorsomedial thalamus appears to
show similar deﬁcits across disorders, while the amygdala
does not, with alterations present in nonpsychotic disorders
but not in psychotic disorders. The dorsomedial thalamus
would thus seem to ﬁt a strong deﬁnition of transdiagnostic,
while the amygdala would not. Analogously, in their cognitive
control meta-analysis, McTeague et el. found hypoactivation
in the left and right insula and the left prefrontal cortex in the
pooled patient analysis (2). Analyses examining psychotic and
nonpsychotic patients separately indicated shared reductions in the right insula but not in the left prefrontal cortex,
with the latter clearly present in the schizophrenia patients
and much less so in other diagnostic groups, especially bipolar
disorder and major depression. Again, by the strong deﬁnition outlined above, the right insula hypoactivation would be
transdiagnostic, but the left prefrontal hypoactivation would
not.
As another example in the literature, Janiri et al. (3) examined converging task-related functional MRI activation
deﬁcits across a range of cognitive, social, and emotion tasks
in major depression, bipolar disorder, posttraumatic stress
disorder, and other anxiety disorders. They separately examined hypo- and hyperactivation and found three regions
with converging hypoactivation (prefrontal/insula, inferior
parietal, and putamen). The prefrontal and parietal regions
showed no signiﬁcant differences across diagnostic categories, while the putamen did, with the majority of the effect
being accounted for by bipolar disorder (72.17%). They go on
to suggest that all three regions showed transdiagnostic effects, but one might argue that the putamen effect was instead
more speciﬁc to bipolar disorder. In work on functional
connectivity, Ma et al. (4) demonstrated reduced modularity
in schizophrenia, bipolar disorder, and major depression,
with each group showing a signiﬁcant difference from control
subjects, a ﬁnding that they described as transdiagnostic and
which ﬁts the strong deﬁnition outlined above. At the same
time, Ma et al. also found deﬁcits more speciﬁc to schizophrenia, which they interpret as disorder speciﬁc. Strong
distinctions between features that are transdiagnostic and
those that are disorder speciﬁc are critical, as they will inform
our search for general risk factors as distinct from those
mechanisms that interact with transdiagnostic features to
shape differential expression of psychopathology.
Analogous issues arise in a different type of transdiagnosis
approach, such as examining whether a particular symptom
or behavior dimension relates to a particular neurobiological
factor “transdiagnostically.” Similar to the argument for
diagnostic categories, strong claims about transdiagnostic
relationships would seem to require demonstrating that
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such dimensional relationships hold within diagnostic
categories as well as across diagnostic categories, or at least
that the dimensional relationships do not differ across diagnostic groups (e.g., no interactions with group). For example, Sharma et al. (10) examined the relationship between
anhedonia (reduced reward responsivity) as measured by the
Behavioral Activation Scale and resting-state functional
connectivity across major depression, bipolar disorder,
schizophrenia, and psychosis risk. In a pooled analysis of all
participants, they found that reduced reward responsivity
was associated with altered connectivity involving the nucleus accumbens, the default mode network, and the cinguloopercular network. Critically, they then examined these
relationships within each disorder and found that the same
pattern held across diagnostic categories, although the statistical signiﬁcance was not clear. Given the similarity across
groups, it seems well justiﬁed to describe this ﬁnding as
transdiagnostic, as the authors do (see also Kebets et al. [8] for
a similar approach with connectivity). Shefﬁeld et al. (9)
examined relationships between general cognition function
in relation to the global efﬁciency of the cingulo-opercular
network in a sample of individuals with bipolar disorder,
schizophrenia, and schizoaffective disorder and healthy
control subjects. They found that the relationships did differ
signiﬁcantly across groups, with a signiﬁcantly weaker relationship in the control group, but no signiﬁcant differences
across patient groups. This result is also transdiagnostic,
although Shefﬁeld et al. should have also examined the signiﬁcance of the relationship within each group as well
demonstrating no signiﬁcant differences across patient
groups.
Another key issue in identifying transdiagnostic impairments or relationships is consideration of the similarity or
differences in the directionality of effects across diagnostic
groups. Neural alterations can take different forms, such as
increased or decreased activation, increased or decreased
connectivity, or even more or less gray matter volume.
Finding that alterations across diagnostic categories converge on the same region regardless of directionality is important and helps in identifying common circuits relevant to
understanding psychopathology as a whole. However, the
speciﬁc form of such alterations is critical in terms of understanding mechanisms and potential treatments, and thus
must be taken into consideration when deﬁning something as
transdiagnostic. In the article in this issue, McTeague et al.
start with analyses that combined hypo- and hyperactivation
differences, and then split by the direction of the difference.
When directionality is examined, the selectivity of the left
amygdala hyperactivation to nonpsychotic disorders is even
clearer (see Figure 4, Figure S14). Furthermore, the deﬁcit in
the dorsomedial thalamus shows quite different patterns in
psychotic disorders (speciﬁcally schizophrenia) and nonpsychotic disorders (anxiety and depression), but hypoactivation in the former and hyperactivation in the latter
(see Figure 4, Figure S14). For the thalamus, both patterns
converge on this nucleus with projections to the prefrontal
ajp.psychiatryonline.org
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cortex, but the differential directions suggest important
differences in the mechanisms that are likely contributing to
such impairments. McTeague et al. provide some discussion
of these differences in direction, but overall the ﬁndings are
described as providing evidence of convergence across
disorders, potentially missing an opportunity to highlight the
likelihood that differential mechanisms may be contributing
across forms of psychopathology.
Showing that deﬁcits are present within each disorder, or
that a relationship with a dimension of behavior or psychopathology relates within as well as across disorders, is
certainly a high bar for deﬁning a transdiagnostic conclusion.
Such a deﬁnition will be much more likely to be challenged by
statistical power considerations and will require adequate
sample sizes within as well as across diagnostic groups. In my
own research, I have used this criterion much of the time, but
not always, and will need to “up my game” accordingly. Strong
and actionable claims about transdiagnostic impairments and
transdiagnostic relations require such a deﬁnition. Further,
this high bar is necessary if we are to shift our conception of
the structure of psychopathology and put signiﬁcant focus
and effort into understanding transdiagnostic factors that
may contribute to a broader risk for psychopathology. This
research direction may engender novel and important new
avenues for intervention and prevention that are much more
widely applicable than more traditional disorder-speciﬁc
approaches to treatment, but it will require a solid evidence
base upon which to build.
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