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Although Schizophrenia (SCZ) and Autism Spectrum
Disorder (ASD) share impairments in emotion recognition,
the mechanisms underlying these impairments may differ.
The current study used the novel “Emotions in Context”
task to examine how the interpretation and visual inspection
of facial affect is modulated by congruent and incongruent
emotional contexts in SCZ and ASD. Both adults with SCZ
(n = 44) and those with ASD (n = 21) exhibited reduced
affect recognition relative to typically-developing (TD) con-
trols (» = 39) when faces were integrated within broader
emotional scenes but not when they were presented in isola-
tion, underscoring the importance of using stimuli that bet-
ter approximate real-world contexts. Additionally, viewing
faces within congruent emotional scenes improved accuracy
and visual attention to the face for controls more so than
the clinical groups, suggesting that individuals with SCZ and
ASD may not benefit from the presence of complementary
emotional information as readily as controls. Despite these
similarities, important distinctions between SCZ and ASD
were found. In every condition, IQ was related to emotion-
recognition accuracy for the SCZ group but not for the ASD
or TD groups. Further, only the ASD group failed to increase
their visual attention to faces in incongruent emotional
scenes, suggesting a lower reliance on facial information
within ambiguous emotional contexts relative to congruent
ones. Collectively, these findings highlight both shared and
distinct social cognitive processes in SCZ and ASD that may
contribute to their characteristic social disabilities.
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Introduction

During the early 20th century, Soviet filmmaker Lev
Kuleshov underscored the importance of film editing by

alternating video of an actor’s neutral facial expression
with emotional scenes.! He noted that contextual fram-
ing led viewers to attribute distinct emotional states to
the same expression. Subsequent empirical research has
validated the Kuleshov effect, demonstrating that facial
affect perception is highly influenced by contextual cues
(for a review, see Barrett et al?). Indeed, the perception of
context-free faces, as typically examined in psychologi-
cal and psychiatric research, is the exception in real-world
environments rather than the norm.?

For individuals with Schizophrenia (SCZ) and Autism
Spectrum Disorder (ASD), impairments in the recogni-
tion of facial emotion are common*® and may contribute
to the social disability that characterizes both condi-
tions.”® Overwhelmingly, these impairments are demon-
strated using emotional faces presented in isolation,’ !
which maximizes experimental control at the expense of
some ecological validity.’* Although such studies suggest
reduced ability in SCZ and ASD to decode prototypical
facial affect, the use of context-free faces may fail to cap-
ture how each group naturally interprets facial emotion
within more complex social situations.>'* Context is often
necessary for accurately assessing facial affect in every-
day environments—inferring a person’s emotional state
changes if, eg, she/he is crying at a wedding compared to
a funeral-—and thus examining emotion perception strat-
egies within more naturalistic social contexts may better
capture the real-world processes underlying impaired
affect recognition in SCZ and ASD.!*!5"'7 Further, given
that prominent cognitive theories have suggested that
both SCZ and ASD are characterized by a reduced ten-
dency to integrate contextual information,'®" impair-
ments in affect recognition may be underestimated for
both groups when faces are presented in isolation rather
than within broader social contexts.

Identifying mechanisms underlying these impair-
ments can also be aided by directly comparing the
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emotion-recognition strategies of adults with SCZ to
those with ASD. Because ASD and SCZ are uniformly
found to be impaired in many aspects of social cogni-
tion relative to nonclinical controls,*** understanding
the nature of these deficits may be limited from studies
in which their performance is only compared in refer-
ence to a typically-developing (TD) comparison group.
Systematically-matched direct comparisons between SCZ
and ASD on a common task may help identify disorder-
specific mechanisms underlying general similarities in
social cognitive impairment. Indeed, comparison of
social cognitive profiles between SCZ and ASD suggests
that comparable overall task performance can often occur
for different reasons (for a review, see Sasson et al*®). In
this sense, direct comparisons can illuminate “how” each
group performs on social cognitive tasks, not just “how
well.” Ultimately, uncovering these processes is impor-
tant for informing and refining treatment approaches tar-
geting the distinctive needs of each group.*

The current study combines eye-tracking with the
Emotions in Context task (ECT), a novel paradigm that
compares affect recognition of faces in isolation to the
same faces naturalistically integrated into congruent and
incongruent emotional contexts, to examine whether the
interpretation and visual inspection of facial affect is
modulated by contextual cues differently in SCZ relative
to ASD and TD controls. Unlike some prior research that
has examined context effects on emotion recognition in
SCZ or ASD by superimposing faces on top of a scenic
background,” or displaying them immediately after con-
text is presented,’®?’ here they are realistically integrated
into the emotional scene as the face of the primary char-
acter. In this way, facial affect is not presented separately
from, or sequentially after, emotional context, which may
discourage the use of context to inform affect recognition,
but rather occurs directly within an emotional context.
Although several prior studies have leveraged this approach
to show that congruent emotional contexts do not aug-
ment recognition of, or visual attention to, facial affect in
SCZ and ASD to the same degree as controls,'*!%172 each
of these studies only included a single clinical group and
did not directly compare performance between SCZ and
ASD. Further, the addition of an “incongruent” context
enables the examination of how emotional sources are pri-
oritized in SCZ and ASD when the 2 are in conflict, and
the degree to which it modulates recognition judgements.

Consistent with prior research, both clinical groups were
predicted to exhibit reduced affect recognition across all
conditions, less of a benefit to recognition accuracy when
faces are presented within congruent contextual scenes,
and lower visual attention to faces within scenes. Extending
upon prior work, we predicted that accuracy of emotional
judgements for clinical participants would be less affected
by incongruent information than controls, which would
suggest a reduced tendency to integrate facial and con-
textual cues and a greater reliance on a single source of
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emotional information. Further, we hypothesized several
mechanistic differences between the SCZ and ASD groups.
First, given evidence that visual attention to surrounding
context during facial affect recognition is reduced in SCZ!
but increased in ASD,” we predicted that the SCZ group
would devote a greater proportion of their fixation time to
faces within scenes than the ASD group, particularly in the
presence of conflicting emotional cues (ie, the incongruent
condition). Second, a greater tendency to “jump to con-
clusions” in SCZ* would manifest in faster response times
(RT) than in ASD when both face and scene sources of
emotion are available for consideration. Finally, because
general cognition correlates with behavioral performance
on social cognitive tasks in SCZ* and can account for up
to 60% of the variance in functional outcome,*? while in
ASD social cognitive deficits** and poor functional out-
comes persist even in those with high 1Qs,*® we predicted
that IQ would correlate with emotion-recognition accu-
racy in SCZ to a greater degree than in ASD.

Methods and Materials

Participants

One hundred four individuals (44 with SCZ, 21 with ASD,
and 39 TD controls) participated (see table 1 for sample
characteristics). Outpatients with SCZ were recruited
from the Schizophrenia Research Center at the University
of Pennsylvania, and Metrocare Services in Dallas, Texas.
Diagnoses were confirmed using the Structured Clinical
Interview for DSM-IV and chart review. Individuals
with ASD were recruited from the UT-Dallas Autism
Research Collaborative, a confidential registry of local
adults with a confirmed ASD diagnosis via the Autism
Diagnostic Observational Schedule’” who have agreed
to be contacted about research studies. Symptom sever-
ity was assessed in both clinical groups with the Positive
and Negative Syndrome Scale (PANSS3#). TD individuals
with no history of mental illness or neurological impair-
ment, comparable on age, gender composition, ethnicity,
and estimated I1Q with the SCZ sample, were recruited
from the local community.

The 3 groups did not differ statistically in gender, edu-
cation, or intellectual functioning as estimated by the
Wide Range Achievement Test, third edition (WRAT-3),
though the ASD group was younger and less ethnically
diverse than the SCZ and TD groups. On the PANNS, the
SCZ group had significantly higher Positive and General
symptoms, but not Negative symptoms, than the ASD
group. The Institutional Review Boards at UT-Dallas
and the University of Pennsylvania approved this study,
and all participants provided informed consent.

Stimuli

Phase 1 of the ECT consists of 9 colored photographs
of an individual’s face (from Kohler et al'') presented in



Table 1. Sample Characteristics

Context Effects in Autism and Schizophrenia

SCZ (n=44) ASD (n=21) Control (n = 39)
Characteristic N N N P-value
Gender 27M, 17 F 18M, 3 F 23M, 16 F .09
Ethnicity 21 Ca, 19 AA, 4 Other 20 Ca, 1 Other 17 Ca, 16 AA, 7 Other <.001
Medication
Atypical only 36 4 — <.001
Typical only 2 — — —
Both 1 — — —
Mean (SD) Mean (SD) Mean (SD)
Age 35.34 (10.56) 23.43 (4.36) 35.87(9.33) <.001
Years of education 13.09 (2.51) 13.81 (1.99) 14.28 (2.05) .057
WRAT IQ 94.11 (20.28) 101.48 (16.97) 100.56 (14.87) 161
PANSS
Positive total 15.84 (5.76) 9.33(2.65) — <.001
Negative total 11.11 (4.99) 11.43 (3.68) — 798
General total 28.64 (6.82) 23.77 (5.18) — .005

Note: SCZ, Schizophrenia; ASD, Autism Spectrum Disorder; M, male; F, female; AA, African American; Ca, Caucasian; WRAT, Wide
Range Achievement Test, PANSS, Positive and Negative Syndrome Scale.

Extreme Fear in Each Emotional Context

Mild Fear in Each Emotional Context

Fig. 1. An intense (left) and mild (right) fearful face, surrounded by congruent and incongruent emotional scenes in which the face has
been integrated. The congruent scene (top right) is followed clockwise by incongruent happy, sad, neutral and angry emotional contexts.

isolation expressing intense and mild versions of happy,
sad, anger and fear, plus a neutral expression. Phase 2
consists of 25 images (5 per emotion) of emotional scenes
featuring a forward-facing individual whose face had
been digitally masked. Phase 3 consists of 45 images: each
of the 9 faces from phase 1 are naturalistically integrated
using photo-editing software into 5 emotional scenes (1
congruent, 4 incongruent; see figure 1). For example, the
same happy face was integrated into happy, angry, fear-
ful, sad, and neutral scenes. See supplementary materials

for details regarding the development and validation of

the ECT.

Procedure

Testing occurred in 1 of 3 similar research laborato-
ries using equivalent eye-tracking equipment. A Tobii
T60-XL eye-tracker (Tobii Technology) displayed the
task and collected all behavioral and eye-tracking data.
Participants sat approximately 60 cm from a 24” computer
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monitor integrated with the eye-tracking system. The sys-
tem tracks both eyes at 60 Hz. Raw data were aggregated
into fixations using a criterion of gaze remaining within a
radius of 30 pixels for a minimum of 100ms. Prior to the
task, a standard 5-point calibration procedure was used
and repeated until quality was high. Calibration occurred
again before phase 3. Fourteen participants (8§ TD, 4
SCZ and 2 ASD) included in behavioral analyses were
excluded from the fixation analyses because eye-tracking
data were either missing or poor quality (less than a third
of gaze recorded).

Prior to each phase, participants followed along as
the experimenter read the on-screen instructions inform-
ing them that they were going to view a series of pic-
tures depicting a man, and their job was to answer the
question, “How does this man feel?” as accurately and
quickly as possible using the computer mouse to select
one of following choices appearing as text on the right
side of the screen: Happy, Sad, Anger, Fear, No Emotion.
Approximately 70% of the viewing area consisted of the
image, with the remaining 30% devoted to the emotion
choices. Participants were given the opportunity to ask
questions, and before each phase began, they completed
a practice trial using images not included in the actual
task. The task did not start until this practice item was
answered correctly. Within each phase, images appeared
one at a time in a randomized order and remained on
screen until the participant responded. To reorient atten-
tion and ensure that all gaze began in the same location
for each participant, a cross-hair appeared at the center
of the screen for 2 seconds before each trial. To reduce
memory effects of prior exposure to the faces and scenes,
the final phase was completed approximately 30 minutes
after the first 2 phases, with other tasks from a larger bat-
tery occurring during the interim.

Data Analysis

Although all significant main effects are reported, we
only report significant interactions with group given the
large number of possible interactions and our focus on
group differences. Main effects for variables with more
than 2 levels were followed with post hoc comparisons,
and significant interactions with group were probed with
pairwise ¢ tests. Further, because of group differences in
age and ethnicity, we covaried these in all analyses.
Emotional judgments and RT were first compared
between the groups using two 3X4 X 5 mixed-model
ANOVAs in which clinical status (SCZ vs ASD vs TD)
was the between-group variable, and condition (isola-
tion vs scenes vs congruent vs incongruent) and emotion
(anger, fear, happy, sad, neutral) were the within-group
variables. In phase 2, where no facial information was
available, emotion-recognition accuracy was defined by
the emotion expressed in the scene. In all other condi-
tions, emotion-recognition accuracy was defined by the
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emotion expressed by the face. Expression intensity (mild
vs intense) was not included in the ANOVAs because pre-
liminary analyses indicated that despite asserting a main
effect in each condition (intense > mild; all Ps < .001),
intensity did not interact with group in any condition (all
Ps > .13). Moreover, collapsing across intensity levels
enabled us to include “neutral” expressions, as well as the
entirety of phase 2, in our mix model analyses. A simi-
lar mixed-model ANOVA, differing only from previous
ones by not including the face in isolation condition, was
used to examine the percentage of onscreen fixation time
devoted to the face region within scenes. Finally, correla-
tions between 1Q and emotion-recognition accuracy, as
well as between the percentage of fixation time on the
face and accuracy, were performed for each group.

Results

Descriptive statistics for all analyses can be viewed in
table 2.

Accuracy

The prediction that both clinical groups would exhibit
reduced emotion-recognition accuracy across all condi-
tions was supported. A mixed-model ANOVA found a
main effect of group (#(2,98) =9.19, P <.001, T]f, =.16),
with post hoc comparisons showing that TD controls
demonstrated higher overall accuracy (88.2%) than both
the SCZ group (80.2%; P < .001) and the ASD group
(77.7%; P = .001), with the 2 clinical groups not differing
from each other (P = .40). A main effect was also found
for emotion (F(4,392) = 3.63, P < .006, nf) =.036). Post
hoc comparisons of emotion revealed happy (91.7%)
> anger (87.6%; P = .005) > fear (80.7%; P <.001) = sad-
ness (77.6%) = neutral (72.4%).

The prediction that the congruent condition would
not improve accuracy for the clinical groups to the same
degree as controls was supported by a significant group
x condition interaction (F(6 194) = 2.81, P = .011,
T]f, = .054). The TD group exhibited significantly higher
accuracy than the clinical groups on all conditions except
the face in isolation condition (table 2). Further, accuracy
was higher for the TD group in both the congruent condi-
tion (P = .007) and the scene condition (P = .034) relative
to the face in isolation condition, but this was not the
case for the SCZ and ASD groups. However, the predic-
tion that accuracy for clinical participants would not be
affected by incongruent information to the same degree
as controls was not supported. For the incongruent con-
text, accuracy declined from the face in isolation condi-
tion for all 3 groups (all Ps < .02).

We examined whether group differences for accuracy
on the incongruent condition (P < .001) were driven by
the clinical groups being more likely to select the emotion
depicted in the scene rather than the face. This did not
occur. On trials in which the emotion on the face was not



Table 2. Descriptive Statistics

Context Effects in Autism and Schizophrenia

Condition SCZ ASD Controls P-value
Face in isolation
% Correct 82.8 (14.7) 82.5(10.9) 85.7 (13.1) 176
S Resppgse ;in}e (in s) 4.5(1.9) 4.0 (2.0) 3.3(1.2) .007
cenes in isolation
% Correct 84.3 (13.4) 86.3 (10.1) 90.6 (7.6) .016
Response time (in s) 4.6 (2.1) 5.0 (2.0) 3.8(1.5) .014
% Fixation time on face 13.7 (6.6) 16.2 (7.9) 16.6 (5.6) 179
(masked)
Congruent context
% Correct 84.3 (18.4) 82.9(11.0) 91.8 (8.7) .009
Response time (in s) 3.5(1.7) 3.3(1.4) 2.9 (0.7) .038
% Fixation time on face 39.2(14.4) 46.3 (15.2) 48.2 (12.2) .015
Incongruent context
Accurac 66.2 (17.7) 75.8 (11.8) 80.7 (9.3) <.001
y
Response time (in s) 4.2(1.9) 3.6 (1.6) 3.5(1.1) .143
% Fixation time on face 43.4 (14.9) 47.2 (14.3) 50.8 (12.4) .045

Note: Accuracy in the incongruent context is defined by the emotion shown on the face.

selected, the 3 groups did not differ in how often the emo-
tion of the scene was selected (TD: 46.5%; SCZ: 47.0%;
ASD: 42.1%; P = .640).

RT analyses can be found in supplementary materials.

Eye-tracking

The mixed-model ANOVA indicated main effects of
group (F(2,84) = 5.36, P = .016, nf) = .093), condition
(F(3,168) = 69.81, P < .001, nf, = .454), and emotion
(F(4,336) = 2.97, P = .020, nf, = .034). Supporting the
prediction that the clinical groups would demonstrate
lower visual attention to faces, the TD group devoted a
significantly higher proportion of their fixation time to
the face region (40.0%) relative to the SCZ group (33.0%;
P =.005), with a trend relative to the ASD group (34.2%;
P = .083). The prediction that the SCZ group would fix-
ate the face more than the ASD group was not supported:
the 2 clinical groups did not differ from each other
(P = .633). For condition, time on the face was greater in
the incongruent (46.9%) relative to the congruent condi-
tion (45.0%; P = .015), which, as expected, was greater
than in the scenes condition with occluded face regions
(15.3%; P < .001). For emotion, fixation time on face
regions was significantly higher for fear (38.6%) than all
other emotions (sad: 36.5%; angry: 33.5%; happy: 32.9%;
Ps <.009) except for neutral (37.2%).

The group X condition interaction was significant
(F(4,84) = 2.66, P = .034, nf) = .06). Whereas fixation
time devoted to the face region did not differ between
groups in the scene condition, it was higher in the TD
group compared to the SCZ group (P = .003) and as a
trend compared to the ASD group (P = .083) in the con-
gruent condition, and higher relative to both the SCZ
(P =.020) and the ASD groups (P =.045) in the incongru-
ent condition. Further, whereas all groups increased their

fixation time to the face region from the scene condition
to both the congruent and incongruent conditions (all Ps
< .001), both the TD and SCZ groups demonstrated an
increase in fixation time to the face from the congruent
to incongruent conditions (Ps < .003) but the ASD group
did not (P = .799). The difference in percentage of fixa-
tion time devoted to the face between these 2 conditions
was significantly greater in the SCZ group relative to the
ASD group (#(57) = 2.35, P = .022).

Correlations

The prediction that IQ would correlate with emotion-
recognition accuracy in the SCZ group but not the ASD
group was supported. 1Q estimated by the WRAT-3
positively correlated with accuracy on each of the 4 con-
ditions for the SCZ group (face in isolation: r = .484,
P =.001; scenes: r = .387, P = .009; congruent: r = .410,
P =.006; incongruent: r = .516; P <.001), whereas no sig-
nificant correlations between 1Q and accuracy emerged
for the ASD or TD groups for any condition (ASD: face
in isolation: r = .115, P = .592; scenes: r = .216, P = .346;
congruent: r = .169, P = .430; incongruent: r = .260;
P = .220; TD: face in isolation: r = .167, P = .310; scenes:
r=.230, P = .159; congruent: r = .155, P = .347; incon-
gruent: r = .308; P = .056). 95% confidence intervals of
the difference in the r-values between the SCZ and ASD
groups for the 4 conditions are as follows: face in isola-
tion [—.095, .831]; scenes [—.301, .678]; congruent [—.221,
.716]; incongruent [—.171, .717].

Percentage of fixation devoted to the face was signifi-
cantly correlated with emotion-recognition accuracy in
the incongruent condition for the SCZ group (r = .519,
P = .001), with a trend occurring for the ASD (r = .408,
P = .083) and TD groups (r = .325, P = .075). In the
congruent condition, where scene information was just as
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informative as the face for emotion-recognition accuracy,
these correlations did not reach significance for any of
the 3 groups (SCZ: r = .207, P = .200; ASD: r = .150,
P = .539; TD: r = .027, P = .884), nor did they in the
scene condition, where no facial information was avail-
able (SCZ: r = .053, P =.744; ASD: r = .329, P = .169;
TD: r = —-.156, P = .401).

Discussion

This study utilized the novel ECT to compare how emo-
tional content within scenes influences facial affect recog-
nition for adults with SCZ and those with ASD. Contrary
to recent meta-analyses, the SCZ and ASD groups did
not differ from controls in emotion-recognition accuracy
when faces were presented in isolation. In contrast, the
TD group outperformed the SCZ and ASD groups when
faces were integrated into congruent and incongruent
emotional scenes. Thus, the group differences on accuracy
in the context conditions was not driven by poorer facial
affect recognition by the clinical participants generally, as
the 3 groups did not differ when viewing the same faces in
isolation. Rather, atypical performance in SCZ and ASD
was only apparent in contextual conditions, suggesting
that affect recognition differences in these clinical groups
may manifest to a greater degree when multiple sources
of emotional information are simultaneously available.
This interpretation is reinforced by specific findings
from each context condition. Whereas emotion-recogni-
tion accuracy for the TD group increased from the face
in isolation condition to the congruent context condi-
tion, such improvement did not occur for the SCZ and
ASD groups. This is consistent with prior studies dem-
onstrating that facial affect recognition in SCZ and ASD
may not benefit from supportive contextual cues to the
same degree as nonclinical controls.'*!%%® In contrast, all
3 groups demonstrated a decline in accuracy when faces
were presented within incongruent emotional contexts.
Although this shift in performance between conditions by
the SCZ and ASD groups indicates that both did notice,
and were affected by, the misaligned emotional context,
their lower accuracy relative to controls on the incongru-
ent condition suggests that emotion-recognition difficul-
ties may amplify when the amount and complexity of
emotional information increases. Taken together, finding
group differences in the context conditions but not the
face in isolation condition underscores the importance
of using stimuli that more closely approximate ecologi-
cal situations, as they may be more sensitive at capturing
social perception differences in these groups.!***#! The
behavioral context effects were largely mirrored by eye-
tracking findings. Replicating Sasson et al,'” the 3 groups
did not differ in the proportion of onscreen fixation time
devoted to the face region in the scene condition when the
face was digitally erased, but controls increased their gaze
to faces in the congruent context to a significantly greater
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degree than both the SCZ and ASD groups, who did
not differ from each other. This similarity between the
clinical groups in reduced facial attention supports prior
research indicating that individuals with SCZ and ASD
may not utilize faces to the same extent as controls when
evaluating the emotional content of social scenes.!®!"4
The clinical groups also fixated the face less than controls
in the incongruent condition. Given that fixation time
to the face in this condition was significantly correlated
with emotion-recognition accuracy for the SCZ group,
and trended towards significance for the ASD group,
this finding suggests that reduced facial attention within
ambiguous emotional contexts may relate to poorer emo-
tion recognition for both clinical groups. Despite these
similarities, a distinction between the SCZ and ASD
groups also emerged within the incongruent context.
Whereas the SCZ group paralleled the control group by
increasing their fixation time to the face from the congru-
ent to the incongruent condition, the ASD group did not.
This suggests that unlike the other 2 groups, individu-
als with ASD may fail to increase their prioritization of
facial information when surrounding emotional cues are
ambiguous or conflicting.

As expected, nonclinical controls spent longer respond-
ing to faces in the incongruent scenes condition compared
to when they were in isolation, reflecting the extra-time
needed to weigh or reconcile the conflicting emotional
cues. In contrast, both clinical groups were actually faster
responding in the incongruent relative to the face in isola-
tion condition. This unexpected finding may indicate that
the conflicting emotional information was too complex or
ambiguous and resulted in them “giving up.” Consistent
with this interpretation, accuracy was disproportionately
low for the clinical groups in this condition, and was not
offset by increased selection of the emotion depicted in
the scene. Thus, lower accuracy by the SCZ and ASD
groups in this condition did not occur because of a greater
reliance on emotional cues in the scene but because they
selected nondepicted emotional choices. Further, post
hoc examination revealed that the unexpected decrease
in RT between conditions for the SCZ and ASD groups
was only significantly different from the TD group for the
more subtle and challenging mild expressions. This pat-
tern was particularly stark for the SCZ group, who were
nearly a full second faster in the incongruent condition
for mild expressions but only 0.1 second faster for intense
expressions. This result aligns with prior findings sugges-
tions that individuals with SCZ are likely to misinterpret
social information by hastily “jumping to conclusions”
during difficult cognitive appraisals.*

We also found that 1Q was positively correlated with
accuracy in each condition for the SCZ group, but not for
the ASD or TD groups. This discrepancy is particularly
notable given that the 3 groups did not differ on intellec-
tual ability. Thus, emotion recognition may utilize gen-
eral cognitive resources in SCZ, with more intellectually



capable SCZ individuals leveraging cognitive ability as
a compensatory mechanism relative to those with more
cognitive dysfunction. Alternatively, it may be that intel-
lectual functioning for patients manifests in a superior
ability to stay on task and persist when unmotivated or
disinterested. In either case, the failure to find an associa-
tion between intellectual ability and emotion-recognition
performance in ASD suggests that their poor affect rec-
ognition may be relatively independent of their general
neurocognitive abilities, at least for individuals with 1Qs
in the normal range. Indeed, high-functioning individuals
with ASD often exhibit marked deficits in social cogni-
tion and social functioning despite average to above-aver-
age general intelligence,”* supporting theories arguing
that social cognition and neurocognition may be dis-
sociable constructs.*® Further, this discrepancy between
clinical groups suggests that social cognitive treatments
for SCZ may benefit from including a larger focus on gen-
eral cognitive remediation than those designed for ASD,
though future work examining whether general cognition
is associated with social cognitive impairment in SCZ to
a greater degree than in ASD is encouraged.

A number of limitations should be considered when
interpreting these results. Although the ECT task may
better approximate real-world emotion recognition than
traditional tasks of faces in isolation, it is still somewhat
limited in its ecological validity. As a computer-based
task displaying only 5 categorical emotions, it cannot
capture the complexity of how emotion is expressed
and processed in everyday situations. Further, although
including facial expressions of just a single Caucasian
male maximized experimental control by avoiding having
scenes confounded by differing identities, research has
found that context processing of faces can be moderated
by the sex of the face,*® and face recognition often differs
cross-racially,*” even in SCZ and ASD.*®* The inclusion
of a single identity may have precluded variability in how
each emotional category was expressed, and also resulted
in only 9 trials in the “face in isolation” condition. This
may help explain why it proved less sensitive than many
prior studies® for detecting impaired affect recognition
in the SCZ and ASD groups. Third, eye-tracking anal-
ysis was limited to fixation time on faces. Prior studies
have found that SCZ and ASD differ in the latency to
orient to the face,'” but this metric was inaccessible in
the current study because many face regions were located
on or near the center of the image, overlapping with the
pre-trial fixation cross. Fourth, IQ was estimated in the
current study with the WRAT-3, which is not as com-
prehensive a measure of intellectual functioning as a full
1Q assessment. Fifth, alexithymia, or difficulties identi-
fying and describing emotional states in the self that has
been linked to the recognition of emotion in others,* co-
occurs with ASD?' and may be present in SCZ,* but was
not assessed in the current study. Some evidence exists
that facial emotion recognition in ASD is predicted by

Context Effects in Autism and Schizophrenia

alexithymia, rather than by ASD per se, a pattern that
may also apply to SCZ.* Future work is needed to deter-
mine whether this feature specifically, rather than cate-
gorical diagnosis predicts emotion-recognition accuracy
similarly for the 2 clinical groups. Finally, almost all of
the participants in the SCZ group, as well 4 in the ASD
group, were taking antipsychotic medication at the time
of testing, and it is currently unclear how such medica-
tion may affect emotion processing.>* Future work that
matches SCZ and ASD groups on medication use could
help eliminate this group difference as a potential con-
tributor to the effects reported here.

These limitations notwithstanding, the current study
demonstrates that the interpretation and visual inspec-
tion of facial emotion is modulated by surrounding
context differently in SCZ and ASD relative to TD
controls and to each other. First, both clinical groups
only exhibited reduced affect recognition when faces
were integrated within broader social contexts, suggest-
ing that increasing the ecological validity of emotional
stimuli may more sensitively capture affect recognition
differences in these populations. Second, viewing faces
within congruent contexts did not improve accuracy, nor
increase visual attention to the face region, for the SCZ
and ASD groups to the same degree as controls, sug-
gesting that the clinical groups extract reduced benefit
from the presence of complementary emotional infor-
mation. Despite these similarities, direct comparisons
of the SCZ and ASD groups on the ECT also revealed
important distinctions. Only in the SCZ group was 1Q
related to performance, indicating a role of general neu-
rocognition to emotion recognition in SCZ that did not
occur for the ASD group. Further, only the ASD group
failed to increase their visual attention to faces in the
incongruent condition, suggesting a reduced reliance
on facial information within ambiguous emotional con-
texts relative to congruent ones. Collectively, these find-
ings highlight both shared and distinct social cognitive
processes between SCZ and ASD that warrant further
investigation.

Supplementary Material

Supplementary material is available at http://schizophre-
niabulletin.oxfordjournals.org.
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