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Mood and anxiety disorders are impairing and costly psychiatric con-
ditions with considerable comorbidity (Chartier et al., 2003) and patho-
physiological overlap. In a study in this issue of EBioMedicine, Zhao and
co-workers (Zhao et al., 2017) show that major depressive disorder
(MDD) and social anxiety disorder (SAD) are associated with both com-
mon and specific abnormalities in brain morphology, further supporting
the pathophysiological overlap between these disorders, but at the same
time demonstrating that there are distinct brain mechanisms separating
them. The authors reported common reductions in gray matter volume
and/or cortical thickness in regions encompassing cortico-striato-
thalamo-cortical circuitry and the salience and dorsal attention net-
works. MDD-specific alterations in cortical thickness were found in re-
gions involved in visual processing and superior frontal cortex, and
SAD patients had thinner pre- and postcentral cortices. All participants
weremedication-naïve, strengthening the conclusion that the gray mat-
ter alterations were related to the disorders and not biased by effects of
pharmacological treatment.

Surprisingly, Zhao et al. (Zhao et al., 2017) did not replicate findings
from large-scale and meta-analytic MDD studies of reduced cortical
thickness in the ACC and insular cortex (Schmaal et al., 2017). Rather,
the findings were in the opposite direction. This is also surprising given
the recent report of reduced gray matter volume in these regions being
a common neural substrate across a range of psychiatric disorders in-
cluding MDD and SAD (Goodkind et al., 2015). The inconsistencies may
probably be explained by many different factors including differences
in study populations (e.g. non-comorbid and medication-naïve in Zhao
et al.). We must also be open for the possibility of spurious findings
given the relatively small sample size in Zhao et al., although the authors
do safeguard against this as best as possible with a stringent statistical
threshold.

The findings from Zhao et al. (Zhao et al., 2017) support the extension
of neural models of SAD from fear circuitry and amygdala-centered
models to models including additional brain regions and networks such
as cortico-striato-thalamic-cortical circuitry and the salience and atten-
tion networks. Indeed, there is rather limited evidence of changes in
amygdala volume in the SAD literature. It should also be noted that the
findings from previous studies investigating gray matter alterations in
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SAD are mixed and no clear picture has emerged (Brühl et al., 2014).
We recently applied pattern recognition on voxel-wise regional gray
matter volume (Frick et al., 2014) and found that accurate separation of
patients with SAD from healthy controls could only be achieved from
the pattern of gray matter volume from the whole brain, not specific re-
gions. Based on these results and the highly variable findings from previ-
ous studies using univariate methods, we proposed that gray matter
alterations in SADare best described as diffuse andwidespread. However,
it should be noted that studies on gray matter alterations in SAD, includ-
ing our own, have often been small, with only few studies includingmore
than 40 patients, and that the results may further be confounded by
methodological heterogeneity, previous medication, and comorbidity.
In this respect, the paper by Zhao et al. (Zhao et al., 2017) represents a
welcome contribution to the field by investigating two different aspects
of brain structure in the same individuals and only including non-comor-
bid and treatment-naïve patients.

The impact of neuroimaging on clinical psychiatric practice has been
very limited, and this will most probably be true also for the study by
Zhao et al. However, this might be about to change, as in recent years,
machine learning pattern recognition techniques applied to neuroimag-
ing data has produced some interesting findings, including that brain
scans may be useful for discriminating between psychiatric disorders
(Orrù et al., 2012; Pantazatos et al., 2014) and predict who will respond
to treatment (Fu et al., 2013; Månsson et al., 2015). If these findings
stand the test of replication and validation in independent samples, clini-
ciansmight soon orderMRIs to be used in diagnosis and treatment selec-
tion. The distinct pattern of gray matter alterations in MDD and SAD
found by Zhao et al. (Zhao et al., 2017) indicates that these disorders
would be separable by automaticmethods,with the caveat that the pres-
ent results are based on group-level comparisons and not on the individ-
ual patient level.

It is not uncommon that patientswith SADdevelop depressive symp-
toms, or vice versa, that patientswithMDDdevelop social anxiety symp-
toms. Taking this into consideration, the current non-comorbid sample
may be less representative of the larger population of MDD and SAD pa-
tients. Despite the high degree of comorbidity between MDD and SAD,
there is a dearth of longitudinal neuroimaging studies, and the chick-
en-or-egg question of brain alterations in mood and anxiety disorders
is still unanswered. By applying a developmental perspective, future
studies could examine putative differential trajectories leading to the
twodiagnostic categories ofMDDandSADandwhen in the process com-
mon and distinct gray matter abnormalities present.
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