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L. Fonville et al

Table 3. Group Differences and Interaction Effects With Total Brain VVolume, Childhood 1Q, and PRS.

MNI Coordinates

Effect Region Cluster Size (mm?) X Y Z P value? z Score®
Group TBV R caudal middle frontal gyrus 2233.6 29.0 24.1 41.8 0.0002 2.63
Group TBV L lateral occipital gyrus® 1476.4 12.1 90.9 8.4 0.0002 2.63
Group TBV L lingual gyrus 467.9 26.6 65.2 34 0.0100 1.82
Group L middle temporal gyrus 505.1 54.7 0.4 28.5 0.0066 1.92
Group 1Q L middle temporal gyrus 437.7 54.7 0.4 285 0.0149 1.72
Group PRS L medial orbito-frontal gyrus 791.1 5.2 244 19.4 0.0002 2.63

1Q, intelligence quotient; TBV, total brain volume; PRS, polygenic risk score.

Region and coordinates are based on the location of the cluster peak.

aCluster-wise corrected P-value based on a precomputed Monte Carlo simulation with a z-distribution with a vertex-wise threshold of

P <.001 and a cluster threshold of P <.05.

PComputed by taking the inverse complementary error function of each cluster-wise P-value.
“The cluster peak was present in the lingual gyrus, but the majority of this cluster was in the lateral occipital gyrus and using that name

avoids confusion about the 2 clusters.

appeared mostly limited to measures of volume and num-
ber of streamlines (see appendix 3, supplementary tables
10 and 11).

Discussion

The principal aim of this study was to examine cortical
morphometry in individuals with PEs and those at higher
genetic risk of developing schizophrenia. Furthermore,
we sought to link alterations in cortical gray matter to
underlying white matter connectivity for a better under-
standing of the impact of PEs and genetic risk on cortical
anatomy. We had hypothesized that the manifestation of
PEs is associated with an atypical neurodevelopmental
trajectory and this would be re ected in abnormalities in
gyri cation with greater disparities in those with persist-
ing PEs (H1). We expected to nd coinciding disturbances
in the underlying white matter in the presence of aberrant
gyri cation (H2). Finally, individuals with abnormal per-
sistence of PEs and a high genetic risk for schizophrenia
(PRS) would exhibit further signs of cortical abnormality
akin to that seen in psychosis (H3).

PEs, Persistence, and Gyri cation

We initially did not nd an effect of PE group on gyri ca-
tion (H1) or cortical thickness. Taking 1Q into consider-
ation, we did identify a reduction in IGI across the middle
and superior temporal gyrus associated with persistence of
PEs. Focal aberrations in the temporal lobe are frequently
reported in association with psychosis,®-¢? and a few stud-
ies have reported on reduced gyral complexity.®® ¢ Testing
for an interaction effect with total brain volume did reveal
lower IGI in those with persistent PEs with greater brain
volume in the middle frontal gyrus, extending into the
superior frontal gyrus. Reduced cortical folding in the mid-
dle frontal gyrus has been reported in schizophrenia®®
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and seems to be present at onset of psychosis.®*¢8% Several
high risk studies have described an opposite effect,?”2854
but they also reported on local gray matter volume differ-
ences and crucially, their ndings on increased gyri cation
did not remain after taking brain volume into account.
In the occipital lobe we found similar effects; those with
persistent PEs did not show a positive association between
IGI and brain volume. Reduced occipital gyral complexity
has previously been found in psychosis,®”® but increased
curvature has also been reported™™ hence more research
is needed to clarify these complex ndings. Interestingly,
there was no indication of deviations in IGI associated with
transient PEs and this does suggests that these ndings are
associated with the persistence rather than the manifesta-
tion of PEs. It is important to note that our recruited HC
sample had a higher childhood 1Q than those with PEs but
also compared to those in the ALSPAC cohort that were
not recruited for this study. This puts some limits to the
generalizability of our ndings.

Though we did not test for gender-speci c effects, we
do believe this may have been a confounder in some of
our ndings. Most notably, visualizations of the interac-
tion effects between group and TBV highlights a gender
divide in TBV and suggests that lower IGI despite greater
brain volume is predominantly seen in the males with
persistent PEs. Gender differences in PEs have been re-
ported, with mixed results,*""2 but it is not known if per-
sistence is more prevalent in males or how this may relate
to the differences in brain structure.

Polygenic Risk for Schizophrenia and Gyri cation

There was no overall association between the PRS for
schizophrenia and cortical morphometry (H3). There
were interaction effects between PRS and PEs, though
these did not follow a similar pattern. In the medial orbi-
tofrontal cortex, those with persistent PEs displayed a
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Aberrant Gyri cation in Persistent PEs

Fig. 2. Differences in gyri cation (IGI) between persistent psychotic experiences (PEs) (squares), transient PEs (triangles), and (circles).
Females are shown as open symbols and males are lled symbols. Emergent and resolving PEs are denoted as upward-facing and
downward-facing triangles, respectively. Panels 1 3 visualize differences in the scaling of the cluster average IGI with total brain volume
(group-by-TBYV interaction) and the x-axis in the scatterplot denotes the actual TBV with mean centred scores in parentheses. Panel 4
depicts the differences in slope of IGI with increasing intelligence quotient (group-by-1Q interaction) in the scatterplot and gives the
main effect of group in the violin plot. Panel 5 highlights the different slope for IGI in persistent PEs with increasing polygenic risk score

(group-by-PRS interaction).

decrease in IGI with a higher PRS score. Gyri cation
was lower in the temporal and parietal areas for those
with transient PEs and a higher PRS score. The asso-
ciation between gyri cation of the parietal lobules and
a PRS score has previously been reported on,* though
this did not include an assessment of PEs. Our ndings
were unexpected as we identi ed more abnormalities
associated with transient, rather than persistent, PEs. It
is important to note that this sample was not optimally
selected for a genetic imaging study and it would be
important to examine the relation between PEs and poly-
genic risk using a larger and more representative sample.
Though we did not nd evidence of a cumulative effect
of PRS and duration of PEs, we do believe these ndings
point toward potential synergistic effects of genetic risk

and expression of PEs and highlight the need for further
research into these effects.

Underlying White Matter Connectivity

In terms of white matter, there was no strong indication
of differences between groups. Additionally, the meas-
ures of diffusion were not found to show associations
with gyri cation (H2), though gyri cation did seem to
correlate with metrics of volume, length, and number of
streamlines. In tractography, the best strategy for ROl or
VOI placement is often dependent on the shape, size, and
location of the region and we cannot exclude small error
placements during transformation from playing a role in
our results. As such, it is vital to isolate the implicated
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