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Impaired emotional processing and cognitive functioning are
common in schizophrenia, schizoaffective disorder, and bi-
polar disorders, causing significant socioemotional disability.
While a large body of research demonstrates abnormal cogni-
tion/emotion interactions in these disorders, previous studies
investigating abnormalities in the emotional scene response
using event-related potentials (ERPs) have yielded mixed
findings, and few studies compare findings across psychiatric
diagnoses. The current study investigates the effects of emo-
tion and repetition on ERPs in a large, well-characterized
sample of participants with schizophrenia-bipolar syndromes.
Two ERP components that are modulated by emotional con-
tent and scene repetition, the early posterior negativity (EPN)
and late positive potential (LPP), were recorded in healthy
controls and participants with schizophrenia, schizoaffective
disorder, bipolar disorder with psychosis, and bipolar disorder
without psychosis. Effects of emotion and repetition were
compared across groups. Results displayed significant but
small effects in schizophrenia and schizoaffective disorder,
with diminished EPN amplitudes to neutral and novel scenes,
reduced LPP amplitudes to emotional scenes, and attenuated
effects of scene repetition. Despite significant findings, small
effect sizes indicate that emotional scene processing is pre-
dominantly intact in these disorders. Multivariate analyses
indicate that these mild ERP abnormalities are related to
cognition, psychosocial functioning, and psychosis severity.
This relationship suggests that impaired cognition, rather
than diagnosis or mood disturbance, may underlie disrupted
neural scene processing in schizophrenia-bipolar syndromes.
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Introduction

Emotional and cognitive impairments, and their interac-
tion, are key features of schizophrenia-bipolar syndromes,
jointly causing significant socioemotional deficits.!”
Emotional scenes elicit a distinct, well-researched electro-
physiological response, which is used to examine emotional
processing in these syndromes. These studies indicate little
to no evidence for abnormal basic emotional scene proc-
essing in psychosis or bipolar disorders,’!° despite clear
socioemotional deficits related to emotion perception in
other modalities."!! However, studies more consistently in-
dicate abnormal cognition/emotion interactions across the
schizophrenia-bipolar spectrum.!>'® In the current study,
we examine a possible interaction between emotion and
cognition by inspecting electrophysiological suppression
and enhancement of the emotional scene response with
scene repetitions. This approach could be more relevant to
social cognition across the schizophrenia-bipolar spectrum
by evaluating response suppression and enhancement in
emotional responding.

Emotional scene perception evokes distinct event-
related potential (ERP) components indexing motiva-
tional and attentional processes, notably the late positive
potential (LPP) and early posterior negativity (EPN).
The LPP, most evident from approximately 400-900 ms
at centro-parietal scalp locations, shows enhanced voltage
positivity for emotional relative to neutral scenes.!®?
The EPN, occurring around 150-300 ms in bilateral
occipitotemporal regions, shows an enhanced voltage
negativity to emotional scenes.?!??

Additionally, researchers have demonstrated that re-
peated exposures to such emotional scenes moderate
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the amplitude of neural responses.?*2¢ Various study
designs have been employed to examine the interac-
tion between scene novelty and emotional quality.
Results indicate that component amplitudes change
with stimulus repetition, and the direction and extent
of this change often differs with study design. A re-
view summarizing studies of massed and distributed
scene repetitions concludes that mid-latency com-
ponents (EPN, N2, and P2) are decreased with both
forms of repetition, while the LPP is decreased with
massed repetitions but enhanced with distributed re-
petitions.”” Decreases and increases in amplitude can
be considered response suppression and enhancement,
respectively, though these effects and their mechan-
isms remain to be fully understood. It is suggested that
suppression-like and enhancement-like effects could be
due to cognitive processes, such as perceptual fluency
and episodic memory.?’

Despite these modulatory effects of stimulus repeti-
tion, the underlying effect of scene emotion on the LPP
remains, showing discrimination between neutral and
emotional scenes throughout all study designs, despite
hundreds of repetitions.”*?*?” The preservation of this
emotion effect demonstrates that 2 different brain pro-
cesses are at work when viewing emotional scenes: cog-
nitively guided neural suppression/enhancement and the
(automatic) emotional response. The depth of the litera-
ture on these different neural processes in unselected par-
ticipants and the large sample size of the current patient
study allow us to examine how these different processes
might be operating in mood and psychosis syndromes.

In the current study, we examined the effect of repeated
exposure to emotional scenes on ERPs in a large, well-
characterized group of participants with schizophrenia-
bipolar syndromes and in healthy individuals. Clinical
groups included schizophrenia, schizoaffective disorder,
bipolar I disorder with a lifetime history of psychotic
features, and bipolar I disorder without psychotic fea-
tures. This approach allowed us to assess if findings were
psychosis specific or shared with other severe psychiatric
syndromes. We compared LPP and EPN responses to
neutral, pleasant, and unpleasant scenes between dis-
tributed presentations and groups. We hypothesized that
LPP amplitudes would be enhanced and EPN ampli-
tudes would be suppressed with multiple presentations;
however, these repetition effects would be reduced in clin-
ical groups. Furthermore, as abnormalities in behavioral
emotion and cognition measures appear to increase from
affective to nonaffective psychosis (facial emotion rec-
ognition,* cognition,” and perceived scene arousal®®), we
hypothesized that differences from healthy subjects will
follow a stair-step, dimensional pattern with significant
and large differences between healthy and nonaffective
psychosis (schizophrenia) and small or nonsignificant
differences between healthy and affective syndromes (bi-
polar disorders). Qualitatively, we expected dimensional
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amplitude reductions and reduced within-subject effects
with increasingly nonaffective psychosis.

Methods

Participants

Across 5 Bipolar-Schizophrenia Network on Intermediate
Phenotypes (B-SNIP 2) sites and 3 Psychosis and Affective
Research Domains and Intermediate Phenotypes sites
(which were also B-SNIP 2 sites), researchers recruited
429 healthy controls (HC), 272 participants with schiz-
ophrenia (SZ), 245 with schizoaffective disorder (SAD),
191 with bipolar I disorder with a lifetime history of psy-
chotic features (BDP), and 73 with bipolar I disorder
without a history of psychotic features (BDNP). Trained
masters- or doctoral-level clinicians diagnosed partici-
pants according to the Structured Clinical Interview for
DSM-IV-TR disorders.”” Demographics are provided in
table 1, mean scores on clinical scales in supplementary
table S1, and medication details in supplementary tables
S2-S4.

Healthy subjects had no history of psychosis, mania, or
recurrent depressive episodes, or any first-degree family
members with a history of psychotic disorders according
to the Family History Research Diagnostic Criteria.®3!
Exclusionary criteria for all participants included current
illicit drug use (established by urine toxicology screening),
alcohol or substance abuse within 1 month of the study,
alcohol or substance dependence within 3 months of the
study, an extensive history of past abuse, and any major
neurological, cognitive, or major medical disorder af-
fecting the central nervous system. For more information
about procedures, see Tamminga et al.*’

All subjects provided written informed consent prior
to participation after obtaining a complete description
of the study procedures. This project was approved by
the institutional review board at all participating sites,
and procedures were in accordance with the Helsinki
Declaration of 2013.

Procedures

Emotional Stimuli Sixty scenes (exemplars in sup-
plementary figure S1) were obtained through internet
searches and consistent with the International Affective
Picture System (IAPS).** Scenes were presented in gray-
scale with a red focus point in the center and balanced for
statistical equivalence (P > .20) in luminance and 90%
quality JPEG file size as a rough index of complexity.
For additional details on stimulus selection and editing,
see Sabatinelli and Frank** and Frank and Sabatinelli®.
Twenty neutral, 20 pleasant, and 20 unpleasant scenes
were viewed in pseudo-random order. This 60-picture set
was presented in identical order 3 times during data col-
lection, or in 3 blocks, to analyze the effect of scene repe-
tition (supplementary figure S1). Each participant viewed
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Table 1. Demographics

Emotional ERPs in Schizophrenia-Bipolar Syndromes

HC BDNP BDP SAD Sz Statistic P
N 426 73 190 242 268 F(4,1194) = 12.09%** <.001
Mean age 34 41 37 39 40
Age SD 12.35 12.63 11.50 11.26 11.80
Sex (% F) 58 73 57 55 37 ¥2(4) = 45.41%** <.001
N from each site
Boston 90 9 27 27 53
Chicago 57 0 57 57 51
Dallas 78 27 42 36 60
Georgia 97 2 21 49 47
Hartford 35 35 43 73 57

Note. HC, healthy controls; BDNP, bipolar I disorder without psychotic features; BDP, bipolar I disorder with psychotic features; SAD,

schizoaffective disorder; SZ, schizophrenia.

the picture set in the same order and was instructed to
passively view scenes with their eyes loosely fixed on the
red central fixation point.

Data Collection Electroencephalography (EEG) data
were recorded using a 10-20 system with 64 sensors, in-
cluding CB1/CB2, mastoids, nose, and forehead ground
(QuikCap, Compumedrics Neuroscan). Sensor imped-
ances were kept below 10 kQ, and data were sampled at
1000 Hz with a bandpass filter of direct current - 100Hz.
During data collection, participants viewed an IAPS
scene for 1000 ms followed by 3.5 s of black screen.
After the EEG recording, participants rated each scene
according to experienced arousal and valence using the
Self-Assessment Manikin.** These ratings were exam-
ined for valence and group effects using mixed-design
ANOVAs with a 3 (valence: neutral, pleasant, and un-
pleasant) X 5 (group: HC, SZ, SAD, BDP, and BDNP)
design. We applied a Holm-Bonferroni Procedure to
these ANOVAs to control for family-wise error rate.
Alpha values for each test are reported alongside results.
Glass’ Delta effect sizes were calculated using healthy
comparisons as the control group.

EEG Data Processing Raw data were inspected for bad
sensor recordings and interpolated in BESA (MEGIS
Software) with no more than 5% of channels interpol-
ated per subject. Data were sampled at a rate of 1000
Hz, transformed into an average reference, and digit-
ally filtered from 0.1 (12 dB/oct, zero phase) to 100 Hz
(48 dB/oct, zero phase) with a notch filter at 60 Hz and
width of 2 Hz. Eye blinks, heart rate, and muscle ten-
sion artifacts were minimized using the Independent
Components Analysis toolbox in EEGLABY under
Matlab (MathWorks), with a maximum of 5 components
removed per subject. Data were downsampled to 500 Hz,
and epochs containing an amplitude greater than 120 pV
at any sensor were excluded. No less than 10 trials were
included in each subject’s ERP waveform per valence/
block combination with an average of 19.12 trials in-
cluded (SD = 1.41). This number did not significantly
differ by group (F[4,1126] = 1.77, P = .13).

ERP Analysis As in our previous publication, we
chose 6 occipitotemporal sensors (P7, PO7, CBI1, P8,
PO8, and CB2) averaged over 150-200 ms to quantify the
EPN (figure 1; supplementary figure S2). For the LPP,
data from 9 centroparietal sensors (FC1, FC2, FCz, C1,
C2, Cz, CPz, CP1, and CP2) were averaged over 400-
900 ms (figure 1; supplementary figure S2). Data were
adjusted for age using the methods described in Dukart
et al.®® Mixed-design ANOVAs with a 3 (valence: neutral,
pleasant, and unpleasant) X 3 (block: first, second, and
third) x 5 (group: HC, SZ, SAD, BDP, and BDNP) design
were conducted for each ERP and a Holm—Bonferroni
Procedure was applied. Alpha values are reported along-
side results. Follow-up Tukey tests were conducted as
appropriate and Glass’ Delta effect sizes were calculated
using healthy participants as the control group.

Canonical Correlation for Relationship With Clinical
Measures To assess bidirectional relationships between
emotional ERP measures, clinical symptoms, functioning,
and cognition, we performed a canonical correlation anal-
ysis (CCA) across all groups. CCA is a data-driven mul-
tivariate approach that identifies the relationship between
2 sets of variables by maximizing correlations between
“predictor” and “criterion” variable sets.* CCA is partic-
ularly useful when there are high intercorrelations within
variable sets and the relationship between variable sets is
nondirectional/biorthogonal.*® Results of a CCA are cor-
related pairs of latent variates. Each pair is independent
and composed of weighted sums of the predictor variables
that maximally correlate with the weighted sums of the cri-
terion variables. Interpretation of what the latent variates
represent and how they are related to each other can be
determined by the weighted sums or loadings of individual
measures on the latent structure, much like principal com-
ponents analysis.!®*# In the present study, the first set
included emotional ERP measures (for each block of neu-
tral, pleasant, and unpleasant; total of 18 variables) and
the second set included clinician-rated behavioral and cog-
nitive measures (positive and negative psychosis symptoms,
mania, depression, anxiety, psychosocial functioning, and
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Fig. 1. Grand-average event-related potentials of the occipitoparietal early posterior negativity (EPN; left) and centroparietal late
positive potential (LPP; right). Analyzed time ranges and are shown surrounded by a box (EPN: 150-250 ms, LPP: 400-900 ms). Blocks
1, 2, and 3 are shown descending. Neutral scene response is depicted with a solid line, pleasant with a dashed line, and unpleasant with a

dotted line.

cognition; details on scales are in supplementary table S1).
These dimensional measures of clinically relevant features
are more statistically powerful than categorical distinc-
tions (ie, active mania vs euthymia).

Results
EPN Amplitude

At the EPN, there was not a significant main effect of group
(F14,1194] = 2.69, P = .03, a = .0125) or a 3-way interac-
tion (F[16,4776] =1.51, P = .09, o = .0125). Group by va-
lence (F[8,2388] = 11.02, P < .001, o = .025) and group by
block interactions (F[8,2388] = 3.50, P =.001, a = .017)
were significant (figure 2). As expected, the EPN had en-
hanced negativity for emotional scenes (P < .001) and de-
creases in amplitude with each consecutive block (P <.001),
indicating enhanced early processing of emotional scenes
and response suppression with decreased stimulus novelty.

EPN: Group x Valence Interaction Neutral scene responses
differentiated groups (figure 2; P < .001), with HC > SZ
(P=.001, Glass’ A =.27)and SAD (P <.001, Glass’ A =.32),
indicating reduced processing of neutral scenes in schizo-
phrenia and schizoaffective disorder. All groups displayed
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significant main effects of valence (all P < .001); however,
only HC and BDP displayed significantly higher pleasant
than unpleasant response amplitudes (both P < .001), sug-
gesting that SZ and SAD could have reduced sensitivity to
differences in arousal between pleasant and unpleasant scene
categories or a diminished emotional response.

EPN: Group x Block Interaction Block 1 showed a sig-
nificant difference between groups (P = .004; figure 2).
Tukey tests showed that HC > SZ (P = .02, Glass’ A =.20)
and SAD (P = .01, Glass’ A = .22), indicating reduced re-
sponses to novel stimuli. All groups displayed significant
main effects of block with block 1 > blocks 2 and 3 (all P
<.001), demonstrating intact response suppression of the
EPN among psychiatric groups.

LPP Amplitude

There was not a significant main effect of group
(F14,1194] = 1.22, P = .30, a = .025) or 3-way interaction
(F116,4776] = 1.16, P = .29, a = .017), but there was a sig-
nificant group by valence interaction (£8,2388] = 11.71,
P < 001, « = .017) and group by block interac-
tion (F[8,2388] = 7.43, P < .001, a = .0125; figure 2).
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Fig. 2. Event-related potential amplitudes arranged by measure and effect. Early posterior negativity (EPN) amplitudes are to the

left, late positive potential (LPP) to the right, valence effects at the top, and block effects at the bottom. Healthy control is in purple,
schizophrenia (SZ) in black, schizoaffective disorder (SAD) in dark gray, bipolar I disorder with psychotic features (BDP) in light gray,
and bipolar I disorder without psychotic features (BDNP) in teal. Line plots are shown with 1 SE.

Within-subject effects were significant and in expected
directions, with increased amplitudes to emotional scenes
(P <.001) and an increase in amplitude from block 1 to
2 (P <.001), followed by a decrease from block 2 to 3 (P
<.001). These effects indicate enhanced elaborative proc-
essing of emotional scenes and initial response sensitiza-
tion followed by suppression.

LPP: Group x Valence Interaction Pleasant and un-
pleasant scene responses significantly differentiated
groups (P = .04, .001; figure 2). For pleasant responses, un-
corrected z-tests indicated that HC > SZ and SAD (both
P = .02, Glass’ A: SZ = .17, SAD = .17). For unpleasant
responses, Tukey tests showed that HC > SZ (P = .003,
Glass’ A = .26) and SAD (P = .01, Glass’ A = .24). All
groups showed significant effects of valence, with un-
pleasant responses > pleasant > neutral (all P <.001). In
sum, results suggest that SZ and SAD have reduced LPPs
for pleasant and unpleasant scenes, but their neural dis-
crimination of emotional from neutral scenes is intact.
LPP: Block x Group Interaction All groups displayed
a significant effect of block, following a quadratic-like
function with the peak amplitude at block 2 (figure 2).
However, the difference between blocks 1 and 2 differed
across groups, with SZ < HC/BDP/BDNP (all P < .05,
Glass’ A = .38) and SAD < HC/BDP (both P < .01,

Glass’ A = .28), suggesting that response enhancement at
block 2 was attenuated in these groups.

Relationship With Behavioral Measures

One CCA variate pair was significant (r = .44,
F1180,4505.36] = 1.38, P = .001, eigenvalue = .24, Wilks
Statistic = .62). Individual scores on the resulting la-
tent variables and a regression line are shown in figure 3.
Loadings indicated that low cognition (loading = —.84), low
premorbid 1Q (loading = —.70), low social (loading = .53)
and global functioning (loading = .46), and high psychosis
symptoms (loadings = .50, .46, .33 for positive, negative,
and general, respectively) are related to lower LPP ampli-
tudes to repeated emotional scenes (loadings = —.46, —.41,
—.33, —.31 for unpleasant 3, unpleasant 2, pleasant 3, and
pleasant 2, respectively) and lower EPN amplitude to novel
neutral scenes (loading = —.31). The overall correlation be-
tween resulting latent variables was .44 (P = .001; figure 3).

Self-Report

Analysis of self-reported scene ratings (figure 4) did
not yield significant main effects of group (pleas-
antness: F[4,1161] = 2.12, P = .08, o« = .017, arousal:
Fl4,1161]1= .87, P = .48, a = .05). Pleasantness ratings did
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not show a group by valence interaction (F[8,2322] = .78,
P =.60, a =.05). However, arousal ratings displayed a sig-
nificant group by valence interaction (£[8,2322] = 117.50,
P <.001, @ =.0125).

Arousal: Group x Valence Interaction Neutral and un-
pleasant scenes (both P = .001) but not pleasant scenes
(P =.09), displayed group differences in arousal (figure 4).
For neutral scenes, Tukey tests indicated that SZ/SAD <
HC/BDP (all P <.02; Glass’A:SZ = .65, SAD = .56), with
lower scores indicating higher arousal. For unpleasant

Canonical Correlation

EEG
)

Behavioral

Fig. 3. Canonical correlation between emotional
electroencephalography (EEG) measures and clinician-rated
behavioral measures. The dots depict individual subject scores
on the 2 latent variables (“Behavioral” and “EEG™) and the
regression line shows the correlation between variables (1 = .44).
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scenes, tests showed that SZ/SAD > HC/BDP (all P <
.03; Glass’ A: SZ = .49, SAD = .37), with higher scores
indicating lower arousal. Results indicate higher arousal
to neutral scenes and lower arousal to unpleasant scenes
in schizophrenia-like syndromes (figure 4).

Main Effect of Valence As expected, the main effects
of valence were significant for both pleasantness and
arousal, with pleasantness showing that pleasant < neu-
tral < unpleasant (all P < .001; lower ratings indicate
more perceived pleasantness) and arousal showing that
unpleasant and pleasant < neutral (both P < .001; lower
ratings indicate more perceived arousal).

Discussion

This study investigated neural responses to scene stimuli
in schizophrenia, schizoaffective disorder and bipolar
disorder with and without psychosis. The EPN and LPP
were used to transdiagnostically examine the effects of
emotional content and scene repetition. Results indicated
that both emotional processing and response suppres-
sion/enhancement are abnormal in schizophrenia and
schizoaffective disorder. Furthermore, clinical profiles
characterized by cognitive deficit, low functioning, and
active psychosis symptoms were most associated with re-
duced LPPs to repeated emotional scenes and reduced
EPNSs to novel neutral scenes.

Self-Report

Subjects with SZ and SAD reported higher arousal to
neutral scenes and lower arousal to unpleasant scenes, but
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Fig. 4. Average pleasantness (left) and arousal ratings (right) on the Self-Assessment Manikin for each group and scene category. Ratings
range from 0 to 9 where 9 = low pleasantness/arousal and 0 = high pleasantness/arousal. Healthy control is in purple, schizophrenia

(SZ) in black, schizoaffective disorder (SAD) in dark gray, bipolar I disorder with psychotic features (BDP) in light gray, and bipolar

I disorder without psychotic features (BDNP) in teal. Neutral, pleasant, and unpleasant categories are shown along the x-axis. Bars are

shown with 1 SE.
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there were no group differences in perceived pleasantness.
Findings support an abnormal subjective experience of
emotion in schizophrenia-like psychosis, as demonstrated
in previous research with large samples.?®* The theory of
intact hedonic responses in psychosis perhaps explains
the lack of significant differences in pleasantness ratings.*
However, recent work suggests that pleasantness percep-
tion in nonaffective psychosis may be characterized by
higher emotional coactivation.*® Future transdiagnostic
work should consider using a bivariate model of pleas-
antness to investigate emotional coactivation.

Event-related potentials

In the current study, both SZ and SAD displayed EPN re-
sponse reductions to neutral and novel stimuli. The mul-
tivariate correlation showed that these reductions were
related to high cognitive deficit, low functioning, and
high psychosis symptoms. Results suggest that early emo-
tional scene processing is disrupted for individuals with
schizophrenia-like psychoses. The particularly reduced
EPN amplitude in response to neutral scenes could re-
flect inappropriate activation of fear circuitry in response
to neutral stimuli, as found in face processing studies.?’
This could indicate a generalized hyperactivation of emo-
tional circuitry in emotionally ambiguous situations.

Furthermore, SZ and SAD EPNs also did not show
significant differences between pleasant and unpleasant
scenes, consistent with the reduced arousal ratings of
unpleasant scenes in these groups. Results could reflect
reduced sensitivity to unpleasant stimuli or a generally
diminished emotional response. BDNP also did not dis-
play a significant EPN difference between pleasant and
unpleasant scenes, likely due to the smaller sample size
(table 1).

SZ and SAD were further characterized by reduced
LPP amplitudes to emotional scenes and weakened LPP
enhancement at block 2. While emotional LPP amplitude
was reduced in schizophrenia-like psychoses, we note
that within-subject effects of emotion were still intact.
Findings in schizophrenia, therefore, indicate mildly re-
duced processing of emotional content and attenuated
response modulation by repeated exposures. While the
exact cause of response suppression and enhancement in
this paradigm is not clear, abnormalities could be due to
cognitive deficits, such as deficient habituation, memory,
or perceptual fluency. The relationship between LPPs to
repeated emotional stimuli and cognition is further sup-
ported by results of the CCA, where current global cogni-
tion and premorbid IQ had the strongest loadings on the
latent behavioral variate.

Given the modest effect sizes, it is perhaps not sur-
prising that similar studies with smaller samples have
found inconsistent ERP results. Additionally, patterns
of significance at the early component and effect sizes in
the SAD group indicate that inclusion of this group in

Emotional ERPs in Schizophrenia-Bipolar Syndromes

schizophrenia samples could boost the likelihood of sig-
nificant findings in emotional processing studies, empha-
sizing the importance of transdiagnostic research.

Limitations

Participants were taking a wide range of psychoactive
medications. Medications showed few associations with
variables, and additional effects of interacting medica-
tions cannot be ruled out. However, we note that the treat-
ment of acute psychosis with antipsychotic medication
does not appear to alter emotion perception.” Lithium
treatment had associations with all EPN variables (sup-
plementary table S5), with higher response amplitudes in
those receiving lithium than those who did not. Observed
effects were still present in bipolar disorder alone (all P <
.05), so they do not appear to be an effect of diagnosis.
While associations did not survive Bonferroni correction
and the current cross-sectional study was not designed
to probe medication effects, lithium treatment studies
should perhaps consider its effects on early visual and
emotional processing.

Additionally, participants had a range of illness lengths
and varying histories of medication use. While these fac-
tors could affect behavioral and neural measures, this di-
verse sample is reasonably representative of community
populations with schizophrenia-bipolar syndromes.
Most participants were clinically stable and not experi-
encing severe mood or psychosis symptoms at the time
of testing, limiting the range of symptomology in this
sample. Studies of acutely ill patients and first-episode
psychosis could usefully explore relationships between
ERPs and acute symptomology. To the degree that emo-
tional deficits are more persistent in schizophrenia and
state related in bipolar disorder, such studies add knowl-
edge regarding differences in state-related variability
across the schizobipolar continuum.

Future Directions

A critical direction of psychiatry is emphasizing biolog-
ical relevance across diagnostic boundaries. To this end,
the B-SNIP consortium has identified 3 biological sub-
types of psychosis, “Biotypes,” during the first iteration
of the B-SNIP project,” which display larger between-
group biological differences than DSM diagnoses.*30-52
Biotypes have unique clinical profiles, with one type
displaying severe deficits in cognition and social func-
tioning,> suggesting that this type (biotype 1) could have
unique emotional processing abnormalities. Another re-
search group has identified subtypes of psychosis with
intact and impaired emotional experience,* which could
reflect biotypes or an additional level of behavioral dif-
ferences. Once biotypes of participants in the current
study are established, we will examine emotional scene
processing and other emotional measures (specifically
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emotion recognition®) in the context of broader dense
phenotyping.

Conclusions

This study demonstrated that schizophrenia and
schizoaffective disorder share disruptions in the neural
processing of repeated emotional scenes. Disruptions
were highly related to cognitive deficits rather than mood
symptoms or diagnosis, so future work should elabo-
rate on the connection between emotion and cognition.
Observed differences were small, indicating that the emo-
tional scene response is largely intact and not optimal for
studying socioemotional dysfunction in schizophrenia-
bipolar syndromes. Future transdiagnostic work is needed
to examine processes with higher relevance to social cog-
nition, such as face processing and affective prosody, and
their relevance to behavioral outcomes.
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