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Impaired emotional functioning in schizophrenia is a prom-
inent clinical feature that manifests primarily as flat affect.
Studies have examined the perception, experience, and ex-
pression of emotions in schizophrenia and reported normal
ratings of experience but impaired affect identification.
However, the relation between flat affect and performance
on facial affect identification and cognitive tasks has not
been systematically examined in relation to premorbid
adjustment and clinical outcome. We report a prospective
study of 63 patients with at least moderate severity of flat
affect and 99 patients without flat affect, who were compared
on functional domains, emotion processing tasks, and neuro-
cognitive measures. Flat affect was more common in men
and was associated with poorer premorbid adjustment, worse
current quality of life, and worse outcome at 1-year follow-
up. Patients overall performed more poorly on emotion pro-
cessing tasks, one that required identification of happy and
sad emotions and one that required differentiating among
intensities within these emotions. They responded inaccu-
rately yet faster than controls for the intensity differentiation
task, suggesting a decomposition of the normal relation be-
tween accuracy and speed. Flat affect ratings, compared with
other negative symptoms, uniquely predicted performance
on emotion processing tasks. Patients with flat affect showed
greater impairment in both emotion processing tasks, with
the most pronounced impairment for the intensity differen-
tiation task. However, the 2 patient groups did not differ in
the neurocognitive profile except for verbal memory. We
conclude that flat affect is an important clinical feature of
schizophrenia that exacerbates the course of illness.
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Introduction

Impaired emotional functioning is fundamental to
schizophrenia,'* and negative symptoms, including flat
affect, are debilitating and resistant to intervention.’
Studies of first-episode patients demonstrate that flat
affect is present at the onset of illness* and is more
evident in men than in women.”’

Flat affect, assessed clinically based on emotional ex-
pressivity, has also been reported in laboratory studies
with reduced facial expression during social interactions,®
emotional films,>!” and cartoons.!! Impaired perfor-
mance was noted in affect perception tasks, including
facial expression recognition, facial identity recogni-
tion, and unfamiliar face matching.'® > In contrast to re-
duced expressiveness and deficits in perception, reported
emotional experience in schizophrenia appears normal
across a range of evocative stimuli.>'” This suggests dis-
sociation between reported experience of emotion and
its display.?***

There is limited knowledge on the relation between af-
fective dysfunction and performance on emotion process-
ing tasks.? Patients with blunted affect were not more
impaired than nonblunted patients in the perception of
emotions and self-report of the intensity of emotional
experienece.?® Other studies have correlated severity of
negative symptoms with measures of emotion processing
using facial®’ or auditory stimuli.”® There is no data on
adequately powered, well-characterized samples com-
paring patients with and without flat affect on emotion
processing tasks.

Studies comparing emotion processing with cognitive
performance measures have addressed primarily the
issue of differential deficit.?’ In addition, studies have
examined the relation between performance on emotion
processing and neuropsychological measures. No associ-
ation was found between ratings of flat affect and facial
expression and tasks tapping right hemisphere or frontal
lobe function.*® However, relations were reported be-
tween performance on emotion discrimination and
abstraction, memory, language, and spatial tasks.'®

Our research aims to further delineate emotion pro-
cessing deficits in schizophrenia. We developed pro-
cedures for examining emotion processing applying
discrimination®! and experience®® probes. Patients were
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impaired in emotion discrimination'®'®2%333% and had
diminished response to mood induction, especially hap-
piness.*® The goal of the present study was to compare
patients with schizophrenia with flat affect with those
without flat affect in three domains: clinical, emotion
processing, and neurocognitive. Based on previous find-
ings, we hypothesized that flat affect is more common in
men® and, as a negative symptom, portends poorer social
functioning and worse quality of life.* Our main hypoth-
esis was that flat affect is associated with poorer perfor-
mance on emotion processing tasks. Within the broader
domain of emotion identification, one can differentiate
detection of the identity of an emotion from the ability
to discriminate the intensity of expression. Our tasks
were designed to measure emotion discrimination (Penn
Emotion Acuity Test; PEAT) and the ability to depict
subtle differences in intensity within emotions (Emotion
Intensity Differentiation; Emodiff). Since the ability to
distinguish among emotions (PEAT) is a prerequisite for
distinguishing intensities of expressions within emotions
(Emodiff), we expected that patients would be more im-
paired in the latter. Accuracy and speed are two com-
plementary aspects of performance that are typically
traded off.*”-*® As task difficulty isincreased, an individual
can either maintain accuracy by sacrificing speed or main-
tain speed at the expense of accuracy. However, when ac-
curacy is constrained by impaired capacity to perform,
a decomposition of speed and accuracy may occur in the
direction of enhanced speed (“‘giving up”’ response). We
expected such a decomposition in patients with flat affect
forthe Emodifftask relative to the PEAT. Finally, because
of the common limbic substrate for emotion processing
and memory,*”** we also hypothesized that when compar-
ing neurocognitive performance profiles, patients with flat
affect are differentially impaired in memory.

Method

Participants

The sample consisted of 162 patients with schizophrenia
(age range: 18-45) who were recruited and assessed by the
Schizophrenia Research Center (SRC) and who received
assessment of both cognitive and emotion processing
measures. Patients underwent medical, neurological,
and psychiatric evaluations to exclude for other history
of illness affecting brain function, including substance
abuse, hypertension, metabolic disorders, neurological
disorders, and head trauma with loss of consciousness.*!
The comprehensive intake evaluation included a clinical
interview, structured diagnostic interview,*? and a review
of records and information available from family and
care providers that contributed to a consensus diagnosis
of schizophrenia.** The clinical examination included as-
sessment of symptoms and function, performed by
trained, reliable (ICC > 0.90) investigators.*! Patients
had mild to moderate symptoms at the time of study,
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as evaluated with the Scale for Assessment of Negative
Symptoms (SANS**) 1.7 + 1.1 and Scale for Assessment
of Positive Symptoms (SAPS*) 1.5 = 0.9. Onset of illness
was defined as emergence of symptoms in the context
of functional decline. Level of functioning was assessed
with the Premorbid Adjustment Scale (PAS*®) and the
Quality of Life (QOL) Scale.*’ Patients were followed
longitudinally, and 1-year outcome was assessed with
the Strauss-Carpenter Outcome Scale (LEV).*® Duration
of illness, defined as age at study minus age of onset, was
(mean = SD) 8.6 = 7.8 years. The sample consisted of
65 inpatients and 97 outpatients.

The healthy comparison sample for the neurocognitive
and emotion processing tasks consisted of 138 healthy
volunteers (age range: 18-45) recruited and assessed by
the SCR with established procedures.*” They underwent
the same assessment procedures as patients, including the
Structured Clinical Interview for DSM-IV Axis I Dis-
orders, Non-Patient Edition (SCID-NP),** and reported
no first-degree relative with schizophrenia or affective ill-
ness. Patients and controls were balanced for age
(patients 31.2 = 9.1; controls 29.8 + 7.9; ¢t = 1.20, df =
298, p = .321), and while patients attained lower educa-
tion as expected (patients 12.9 = 2.3; controls 15.1 + 2.2;
t =7.10, df = 298, p < .0001), the groups did not differ
in parental education (patients 13.9 = 3.1; controls
14.6 = 2.8; t = 1.56, df = 298, p = .119).

All protocols were approved by the University of Penn-
sylvania institutional review board and were consistent
with the principles outlined in the Helsinki guidelines
for ethical conduct of human research. The study was
performed after written informed consent was obtained.

Patients were divided into 2 groups based on the SANS
score for flat affect, defined as a global rating = 3 (3 =
moderately severe) on the affective flattening subscale.
There were 63 patients in the Flat Affect (FA) group
(47 men and 16 women) and 99 patients in the Non-
Flat Affect (NFA) group (56 men and 43 women). The
demographic and clinical characteristics of the 2 patient
groups are presented in Table 1.

Procedures

Emotion processing and neurocognitive tasks were ad-
ministered by trained personnel in a quiet laboratory test-
ing room on a PowerLaboratory® platform running on
MacOS.*! The order of procedures was counterbalanced
(Latin square design). Participants were given standard
instructions and practice trials with feedback to assure
comprehension. Response time for each stimulus was
recorded. The data were stored on an internal spread-
sheet and uploaded to a relational database.

Neurocognitive Measures

The computerized battery development and application
in schizophrenia was described.’>>® The battery was
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Table 1. Demographic and Clinical Characteristics of Patients With Schizophrenia With Flat Affect (FA) and Without Flat Affect (NFA)

NFA
FA
N Mean Std N Mean Std t p
Demographic
Age 63 29.5 8.8 99 333 9.1 2.93 .004
Age at onset 20.9 4.7 22.9 6.7 2.14 .034
Duration 7.4 7.5 9.4 8.2 1.53 NS
Education 12.2 1.9 13.5 2.4 3.73 .001
Parental education 13.9 2.8 13.8 34 0.08 NS
Clinical
SANS
Affective flattening 32 0.4 1.1 1.0 —17.83 < .0001
Alogia 22 1.2 0.8 1.2 —8.46 < .0001
Avolition 2.7 1.2 1.3 1.4 —6.99 < .0001
Anhedonia 3.1 1.2 2.0 1.3 —5.63 < .0001
Attention 1.9 1.4 0.7 1.1 —6.24 < .0001
SAPS
Hallucinations 2.2 1.5 1.6 1.6 —2.83 .005
Delusions 2.3 1.4 2.0 1.5 -1.72 NS
Bizarre behavior 0.9 1.3 0.4 0.9 —3.44 .001
Thought disorder 1.3 1.3 0.9 1.2 —2.12 .035
Medication
No meds
Dose 19 N/A N/A 26 N/A N/A N/A N/A
Typicals
Current dose 4 327.5 151.7 15 421.1 346.8 0.51 NS
ADD in chlorpromazine equivalents 373.8 229.9 252.0 152.1 1.15 NS
Atypicals
Current dose 37 14.9 6.4 52 11.4 6.7 2.4 .0158
ADD¥* in olanzapine equivalents 13.5 5.8 11.1 6.0 1.79 NS
Both
Current typical dose 3 700.0 282.8 6 416.7 288.7 1.09 NS
ADD 510.0 14.1 229.3 352.1 1.71 NS
Current atypical dose 17.9 15.2 11.7 7.7 0.63 NS
ADD 21.1 9.1 11.5 7.6 1.31 NS

Note: ADD = Average Daily Dose; N/A = not applicable; NS = not significant; SANS = Scale for Assessment of Negative Symptoms**;

SAPS = Scale for Assessment of Positive Symptoms.

administered in a fixed order using clickable icons. Its to-
tal administration time was approximately 55 minutes,
including brief rest periods between tests. The following
domains were assessed:

Abstraction and mental flexibility (ABF). The Penn
Conditional Exclusion Test (PCET)** is a measure
of abstraction and concept formation. Subjects decide
which of 4 objects does not belong with the other 3
based on 1 of 3 sorting principles. Sorting principles
change, and feedback is used to develop new strategies
(Time: 12 minutes).

Attention (ATT). The Penn Continuous Performance
Test (PCPT)>? uses a CPT paradigm. The participant
responds to a set of 7-segment displays whenever they
form a digit or letter (Time: 8 minutes).

Verbal Memory (VME). The Penn Word Memory Test™>
presents 20 target words that are then mixed with

20 distracters equated for frequency, length, con-
creteness, and low imageability. A 20 minute delayed
recognition procedure is also administered (Time: 4
minutes).

Face Memory (FME). The Penn Face Memory Test>
presents 20 digitized faces that are then mixed with
20 distracters equated for age, gender, and ethnicity.
The recognition procedure is repeated after a 20-
minute delay (Time: 4 minutes).

Spatial Memory (SME). The Visual Object Learning Test
(VOLT)> uses Euclidean shapes as stimuli with the
same paradigm as the word and face memory tasks
(Time: 4 minutes).

Language (LAN). The Penn Verbal Reasoning Test>>
consists of verbal analogy problems from the ETS
factor-referenced test kit (Time: 5 minutes).

Spatial Processing (SPA). Judgment of Line Orien-
tation®® presents 2 lines at an angle, and participants
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indicate the corresponding lines on a simultaneously
presented array (Time: 6 minutes).

Sensory-Motor Dexterity (SM).>> The task requires the
participant to move the mouse and click as quickly
as possible on a green square that disappears after
the click. The square gets increasingly small (Time: 2
minutes).

Emotion Processing Measures

Two computerized tasks were administered in a counter-
balanced order.

The Penn Emotion Acuity Test (PEAT)'®>! consists of
10 happy, 10 sad, and 20 neutral expressions of Cauca-
sian faces. The task requires the participant to indicate
the emotion depicted on a 7-point Likert-type intensity
scale (1 = very sad, 2 = moderately sad, 3 = somewhat
sad, 4 = neutral, 5 = somewhat happy, 6 = moderately
happy, 7 = very happy).

The Emotion Intensity Differentiation task (Emodiff)
presents 2 faces of the same individual showing the same
emotion (happy or sad), requiring the participant to se-
lect the more intense expression. A total of 40 face pairs
(20 happy, 20 sad) are used.*”

Data Analysis

To establish whether flat affect is uniquely related to
emotion processing performance, a stepwise regression
analysis was conducted, predicting emotion processing
performance efficiency from the negative symptoms
scores. To examine the impact of flat affect on clinical
and outcome variables, FA versus NFA served as a group-
ing factor in multivariate analyses of variance (MANO-
VAs) performed separately on the PAS, QOL, and LEV
scores. The computerized emotion processing and neuro-
cognitive measures were analyzed similarly. For each
computerized test, accuracy (number of items correct)
and speed (median response time in milliseconds for
correct answers) were determined and transformed to
standard equivalence units (z-scores) using normative
data available at the SCR.'®>? Efficiency of performance
was defined as Accuracy/log(Speed) (items correct per unit
time, the log transformation is recommended for response
time data). The FA versus NFA contrast was a grouping
factor in a group x sex x task mixed model, performed
separately for the emotion processing and the neurocog-
nitive tasks. Mixed model analysis was preferred over
MANOVAs because not all subjects had all scores and
to improve generalizability beyond the current sample.
For the neurocognitive tasks we limited the examination
to efficiency scores, and for the emotion processing tasks
we examined accuracy and speed separately.

Results

The regression analysis supported the focus of the present
study on flat affect. When efficiency of performance on
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the emotion processing tasks (averaged across both tasks)
was entered as the dependent measure to be predicted
from the SANS subscales, the affect scale entered first
and was a highly significant predictor; F = 11.98, df =
1,190, p = .0007. No other SANS scale or any of the
SAPS scales significantly improved the model.

Clinical

The hypothesis of an association between flat affect and
clinical variables was supported. Patients with FA had
poorer premorbid adjustment (PAS, Figure 1, left panel),
relative to NFA patients (n = 28 and 52, respectively, as
these include only patients on whom these data were
rated as reliable); F'=14.33, df = 1,78, p = .0003. Quality
of life (QOL, Figure 1, middle panel) was also substan-
tially lower for FA patients compared with NFA
patients; F=36.37, df = 1,160, p < .0001, and FA patients
scored more poorly on functional outcome measures
(LEV, Figure 1, right panel) at 1-year follow-up; F =
17.62, df =1,160, p < .0001. Entering education, parental
education, and age as covariates did not affect the signif-
icance of the findings appreciably.

Emotion Processing

Comparing patients and controls. A diagnosis x accu-
racy versus speed x PEAT versus Emodiff x happy versus
sad mixed model analysis showed a significant main ef-
fect of diagnosis, F=66.58, df =1,290, p < .0001, patients,
relative to controls, performed less accurately and more
slowly; task, F = 5.10, df = 1,170, p = .0252, poorer per-
formance for the Emodiff than PEAT across groups;
diagnosis x accuracy versus speed, F = 6.15, df = 1,286,
p = .0137, patients were more impaired in accuracy
than in speed; and a highly significant 4-way interaction
of diagnosis x accuracy versus speed x PEAT versus
Emodiff x happy versus sad, F = 9.55, df = 8,744, p <
.0001. Decomposition of this interaction showed that
while patients were impaired for accuracy across tasks,
F=82.03, df = 1,290, p < .0001, they were less accurate
on the Emodiff than the PEAT, F=8.90, df = 1,170, p =
.0033. For speed, while the overall diagnosis effect was
significant, reflecting slower response times in patients,
F=18.32, df = 1,290, p < .0001, it was overshadowed
by a diagnosis x test interaction, F = 25.53, df = 1,170,
p < .0001. Patients performed both less accurately and
faster than controls on the Emodiff. Entering education,
parental education, and age as covariates did not affect
the significance of the findings appreciably.

Contrasting the FA and NFA groups. Patients with FA
performed less accurately than NFA patients across
PEAT and Emodiff, F = 4.26, df = 1,191, p = .0403,
but they did not differ in speed, F < 1. A highly signifi-
cant interaction of group x accuracy versus speed x
PEAT versus Emodiff x happy versus sad, F = 7.95,
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Fig. 1. Level of Function Ratings (mean = SEM) in Patients With Flat Affect (FA) and No Flat Affect (NFA). Premorbid Adjustment
Scale (PAS, left panel) in childhood (Child), early adolescence (Adol-Ea), late adolescence (Adol-La), and adulthood (Adult). Higher
scores indicate poorer functioning. Quality of Life (QOL, middle panel) for clinical (Clin), social (Soc), and vocational (Voc) domains.
Higher values indicate better functioning. Outcome (LEV, right panel) for clinical (Clin), personal (Pers), social (Soc), and work
domains. Higher values indicate better functioning.

df = 8,511, p < .0001, indicated that patients with FA  for both speed and accuracy on the PEAT compared
were both less accurate and slower than NFA patients  with men without flat affect (Figure 2). Entering educa-
for the PEAT, while they were less accurate but faster  tion, parental education, and age as covariates did not
for the Emodiff. When sex was added as a grouping factor,  affect the significance of the findings appreciably.

a significant sex x affect group x accuracy versus speed x
PEAT versus Emodiff x happy versus sad was evident,
F=4.96,df=16,736, p < .0001, indicating that the effect =~ The impaired performance of patients with FA on emo-
of grouping by flat affect was more pronounced for men.  tion processing tasks does not seem to be part of a more
Specifically, men with flat affect seem more impaired  generalized cognitive deficit. The mixed model analysis

Neurocognitive Measures
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Fig. 2. PEAT and Emodiff Performance (z-score mean+SEM for accuracy and speed) in FA and NFA Patients and Controls (CNT)
by Sex. The z-scores for speed were reversed to reflect poorer performance by lower scores.
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Fig. 3. Neurocognitive and Emotion Processing Performance
(z-score mean = SEM for efficiency) in FA and NFA Groups.
ABF = Abstraction/flexibility; ATT = Attention; VME = Verbal
Memory; SME = Spatial Memory; FME = Facial Memory;
LAN = Language; SPA = Spatial; SM = Sensor-motor;

Emo = Average emotion processing tests.

contrasting the average efficiency on the emotion
processing tasks (z-scores averaged across PEAT and
Emodiff) with the neurocognitive domains showed a sig-
nificant group (FA versus NFA) x emotion-cognition in-
teraction, F'=42.40, df = 3,182, p < .0001. As can be seen
in Figure 3, performance on the emotion processing tasks
was impaired for patients with FA relative to NFA
patients (right side of Figure 3), while the profile of
the subgroups on the computerized neurocognitive bat-
tery overlaps. There was a significant group x domain
interaction within the cognitive domains, F = 8.33, df =
13, 865, p < .0001, but the only function where patients
with FA performed significantly worse was verbal mem-
ory. Entering education, parental education, and age as
covariates did not affect the significance of the findings
appreciably.

It is noteworthy that performance on the emotion pro-
cessing tasks was correlated with performance on the
neurocognitive measures. These correlations were all sig-
nificant (at p < .0001) but moderate: ABF =0.44; ATT =
0.31; VME =0.48; FME =0.45; SME = 0.35; LAN =0.40;
SPA = 0.37.

Discussion

Our sample of patients with schizophrenia, dichotomized
by the presence of clinically significant flat affect, showed
that blunted affect is more common in men and is asso-
ciated with distinct clinical features and deficits. The hy-
pothesis that flat affect has an adverse effect on course of
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illness was strongly supported. Patients with FA had
poorer premorbid adjustment, worse current quality of
life, and worse outcome 1 year after affect was assessed.
The poorer clinical picture begins with early adolescence
and seems to span all facets of social adjustment. Nota-
bly, patients with FA also had more severe negative
symptoms on other domains including avolition, alogia,
anhedonia, and attention, while the positive symptoms in
this group were slightly more severe. Although the focus
of this prospective study was on flat affect, other domains
that define negative symptoms, and their interrelation
merit further examination (see the other articles in this
issue).

Demographic characteristics of the 2 groups do not
seem to explain why patients with FA have poorer clinical
course and outcome. The groups did not differ in paren-
tal education and hence came from a similar sociodemo-
graphic background. Patients with FA attained a lower
educational level, but that could be related to their youn-
ger age and earlier age at onset. The groups did not differ
in duration of illness. Indeed, flat affect was evident in
patients early in the course of illness. Notably, the results
were sustained after controlling for these factors. Simi-
larly, the results did not differ for inpatients and outpa-
tients or by medication status, consistent with previous
findings from our group that treatment with typical or
atypical medications does not influence functional out-
come.”” It is also noteworthy that the groups did not
differ in dose or duration of treatment, except that
patients with FA who were on atypicals only had a higher
current dose than their counterparts without flat affect.
While antipsychotics, in particular typicals, have been
associated with akinesia, including the face, studies
that have examined patients on and off antipsychotics
reported no clear effect on expressivity and emotional
experience.>®>

A major focus of the present study was to examine
whether flat affect is associated with impaired emotion
identification. As expected, patients with schizophrenia,
compared with controls, were impaired on facial emo-
tion processing tasks, one that required identification
of happy and sad emotions and another that required
differentiating among intensities within these emotions.
Patients also showed the expectedly greater difficulties
on the latter. Indeed, they displayed a “speed-accuracy
decomposition,”*”*® whereby they responded inaccu-
rately but fast, signifying “surrender.” These results
suggest that future studies examining emotion processing
deficits in schizophrenia should either use an emotion
identification task or make intensity discrimination
easier.

The main hypothesis of greater impairment in emotion
processing for patients with FA was supported. Patients
with FA performed more poorly on both tasks and
showed a stronger decomposition of speed and accuracy
for the intensity discrimination. Indeed, patients with FA
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responded even faster than controls. While performance
on emotion processing tasks correlated moderately with
neurocognitive performance across domains, the two
groups did not differ in the neurocognitive profile except
for verbal memory. Thus, the more impaired perfor-
mance in emotion processing in patients with FA cannot
be attributed to a greater generalized cognitive deficit.
These results differ from an earlier study by our group
using traditional paper-and-pencil neuropsychological
measures.'® In that study we did not find differential
deficit for emotion compared with an age identification
task, but performance on the emotion task correlated
with symptom severity and with measures of attention,
verbal and spatial memory, and language. The present
study has a much larger sample and shows moderate
yet robust correlations between emotion processing
and all neurocognitive measures. Furthermore, it shows
unique associations for accuracy and speed that are not
feasible with the traditional battery.

The link between cognition and emotion has been
a topic of increased scrutiny.****° It appears that the
memory system, particularly that related to “episodic,”
“explicit,” or “source” memory,®**? is closely associated
with primary systems regulating emotion.*® Our results
showed specific deficit in verbal memory associated
with flat affect. It is unclear why only verbal memory
distinguished the groups, and a replication is warranted.
Possibly, given the association of verbal memory with left
hemispheric function, this finding suggests greater left
temporolimbic dysfunction in patients with flat affect.
Functional imaging could help identify brain systems in-
volved in emotion processing and their interaction with
those regions recruited for processing of non-emotional
stimuli.®®

This study has several limitations. The emotion pro-
cessing stimuli included only happy and sad faces.
Processing of other “universal emotions™ such as anger
and fear may show a different or a more specific relation
to clinical features. We have developed tasks that exam-
ine other emotions® and have applied them to patients
with schizophrenia.>® Another limitation of the study
is its reliance on clinical ratings of flat affect. While these
ratings are obtained under structured conditions and are
highly reliable, a better understanding of deficits in the
expression of emotions could be obtained from quanti-
tative automated measures of facial affect change.®
Finally, the data on premorbid functioning is retrospec-
tive.> Therefore, caution should be used in the interpre-
tation of results. For example, our data suggest that FA
patients are indistinguishable from NFA patients in their
adjustment during childhood. Prospective studies of chil-
dren at risk will help establish early signs of flat affect.®®

Notwithstanding these limitations, the results of the
present investigation give strong support to the hypoth-
esis that patients with schizophrenia are impaired in emo-
tion processing and that, among patients, those with flat

Flat Affect, Emotion Processing, and Cognition

affect are especially impaired. Furthermore, the associa-
tion between flat affect and poor functioning underscores
the need to examine this facet of the disorder. Other neg-
ative symptom domains, such as anhedonia, could like-
wise relate to emotion processing and outcome.®”-%®
However, our focus on flat affect is supported by the re-
gression analysis and could yield mechanistic models, es-
pecially considering the overlap between neural systems
involved in emotion processing and those involved in
memory. The possibility that flat affect in schizophrenia
may be associated with a unique neural substrate is there-
fore furthered by the impairment in verbal memory in
patients with flat affect, while other neurocognitive meas-
ures were similar to patients without flat affect.
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