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Abstract
Objective—Impaired facial expressions of emotions have been described as characteristic
symptoms of schizophrenia. Previous investigations of dynamic facial expressions have reported on
global assessment of positive and negative emotion expressions. In this study, we examined facial
expression differences based on duration and frequencies of emotion expressions.

Methods—12 persons with stable schizophrenia and matched healthy controls underwent a
standardized procedure for evoked facial expressions of five universal emotions, including happy,
sad, anger, fear, and disgust expressions. Subjects completed self-ratings of their emotion experience.
Reliable raters coded evoked facial expressions according to the Facial Expression Coding System.
For each emotion, facial expressions were coded as target, non-target or neutral expressions. Logistic
regression analyses examined group differences in duration and frequencies of facial expressions.

Results—Comparing overall duration of and frequencies of emotion expressions revealed affective
flattening and inappropriate affect in patients, as evidenced by neutral and non-target expressions.
Separated by emotion, impaired emotion expression was found in happy, sad and anger expression,
but not for fear and disgust in which expressions were not well recognized.

Conclusion—In matched groups of participants, we found evidence for altered expressions in
schizophrenia but equal subjective experience. Both affective flattening and inappropriate affect
comprise abnormal facial expressions but may differ with respect to interpersonal communication
and engagement. Future directions may include automated measurement, remediation of expressions
and early detection of schizophrenia.
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1. Introduction
Facial expressions are shared in humans and animals, and are central for communication both
within and across species (Darwin, 1872). Abnormal and muted expressions of emotions have
been described as characteristic symptoms of schizophrenia (Andreasen, 1984a; Bleuler,
1911), may precede the onset of illness by many years (Walker et al., 1993) and have been
reported as predictors for developing a psychotic disorder (Mason et al., 2004). Affective
flattening and other negative symptoms are present at onset of illness (Gelber et al., 2004;
Shtasel et al., 1992) more common in males, increase with illness duration (Shtasel et al.,
1992) and appear distinct from depression (Kohler et al., 1998). In contrast to positive
symptoms of schizophrenia, negative symptoms may not respond as well to antipsychotics and
have been linked to impairment in psychosocial functioning (Edwards et al., 1999; Ho et al.,
1998).

Whereas there are widely used and validated instruments that measure and parse aspects of
cognitive dysfunction and its neurobiology in schizophrenia, clinical assessments of affective
flattening and other negative symptoms have been limited to observer based rating scales. The
ability to quantify emotional expression, especially in the face, has been enhanced by work
aimed at measuring unique features of universal emotions. Six universal emotions are
recognized across cultures in facial expressions — happiness, sadness, anger, fear, disgust and
surprise (Eibl-Eibesfeldt, 1970; Ekman and Friesen, 1975; Izard, 1994). Based on facial muscle
movement, Ekman and Friesen (1978) developed the Facial Action Coding System (FACS),
which identifies discrete facial muscle movements, called Action Units (AUs). FACS has been
simplified and adapted for clinical research, producing the Emotion FACS (Friesen, 1986),
which identifies AUs associated with the predicted expression of the particular emotion, and
the Facial Expression Coding System (FACES: Kring et al., 1993; Kring and Sloan, 2007),
which rates overall dynamic facial changes, according to number of expressions, intensity and
duration.

Clinical rating scales are usually obtained in nonstandardized settings and these ratings attempt
to provide an overall measure of facial expressivity, while FACS and FACES dependent
measures focus on local and global indicators of facial expressions within standardized settings.
Standardized measurements of emotion expressions in schizophrenia have included FACS
derived measures without analysis of specific AUs (Berenbaum, 1992; Berenbaum and
Oltmanns, 1992; Gaebel and Wolwer, 2004; Tremeau et al., 2005) and the FACES procedure
applied to videos of emotional expressions of participants. In the latter group of studies,
emotion expressions were obtained during emotional evocative film clips (Kring et al., 1993;
Kring and Neale, 1996) and during simulations of social situations (Aghevli et al., 2003).
Analysis of the videos showed persons with schizophrenia to present emotionally less
expressive on measures of duration, frequency and intensity of emotion expressions. Ratings
of static facial expressions allow for determination regarding differences in individual muscle
movements, but require extensive training on synchronizing the different aspects of image
acquisition. The acquisition of static expressions is highly dependent on capturing the
representative facial expression and images may be obtained that miss the intended emotion
expression. Videotaped acquisition offers the advantage of capturing duration and frequency
of emotion expressions. Due to the complexity and length of video data sets, dynamic facial
expressions ratings have been limited to more global assessment of positive and negative
emotion expressions, rather than changes in specific face regions.

Most studies have supported affective flattening in general, rather than inappropriate affect,
and more selective impairment in happy (Gottheil et al., 1976), sad (Putnam and Kring,
2007), angry (Gottheil et al., 1970; Schwartz et al., 2006) and disgusted (Schwartz et al.,
2006) expressions. While affective flattening is considered characteristic of schizophrenia,
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comparisons with psychiatric (Berenbaum, 1992; Gaebel and Wolwer, 2004; Schneider et al.,
1990; Tremeau et al., 2005) and medical (Martin et al., 1990; Steimer-Krause et al., 1990)
control groups have raised questions regarding specificity.

Antipsychotics, particularly first generation, are associated with extrapyramidal symptoms,
but their influence on emotion expression remains unclear. Some studies indicated an adverse
effect of medications on facial expression (Gaebel and Wolwer, 2004; Schneider et al.,
1992), while others (Earnst et al., 1996; Putnam and Kring, 2007; Tremeau et al., 2005)
examined patients both on and off antipsychotics and found no clear effect on expressivity.

Previously, we investigated AUs in high intensity evoked expressions of universal emotions
expressed by actors and determined which AUs were essential for accurate recognition (Kohler
et al., 2004). Based on the experience with actors, matched groups of persons with stable
schizophrenia and healthy controls underwent a standardized procedure of eliciting posed and
evoked facial expressions of five universal emotions, while static and dynamic images were
obtained. For static images, we applied FACS to examine facial changes based on the presence
of AUs for each emotion, intensity and condition (Kohler et al., in press). While overall
expression patterns were similar, differences in presence of AUs classified as frequent and
infrequent for each emotion support clinical observations of flattened and inappropriate affect
in schizophrenia. Specific differences in AUs involved the Duchenne smile for happy
expressions and furrowed brows in all negative emotions.

In an effort to further characterize impaired facial affect in schizophrenia, we examined
dynamic facial expressions of evoked emotions using an adapted FACES procedure. We
compared control and patient groups on duration and frequencies of facial expressions,
determined to represent target, non-target, and neutral expressions, in response to a verbal
recount of self-reported emotional vignettes. We anticipated that persons with schizophrenia
display flattened affect, as evidenced by duration of target and neutral facial expressions, and
inappropriate affect, as evidenced by frequencies and duration of non-target expressions.

2. Methods
2.1. Subjects

There were 12 persons (mean age=31.50±SD=7.74, range=21–42) with the DSM-IV diagnosis
of schizophrenia based on the Diagnostic Interview for Genetic Studies (Nurnberger et al.,
1994) and 12 healthy controls, case matched to patients according to gender, ethnicity, age and
parental education. No participant in this study displayed any facial hair, such as beard or
mustache, which may have obscured facial movements. Participants were recruited from the
Schizophrenia Center at the University of Pennsylvania, according to the following general
exclusion criteria: History of substance related disorders (DSM-IVand laboratory data
including toxicology) within the past 6 months; mental retardation defined as a full scale
IQ<70; not proficient in English; history of any neurologic event or disease affecting brain
function; medical diseases that may affect brain function or interfere with participation:
hypertension (BP>140/90), cardiac disease, diabetes mellitus, endocrine disorders, renal
disease, chronic obstructive pulmonary disease; corrected vision<20/30; pregnancy
(determined by a serum test). In addition, healthy controls were free of Axes I and II disorders
and Axis I disorders in first-degree relatives.

Patients were screened and excluded for self-reported and observed depression, using standard
rating scales. All patients lived independently or with family, none had been hospitalized within
6 months prior and six patients –compared to all controls – worked at least 20 h per week or
were students. Patients had assessment for positive (Andreasen, 1984b) (mean total score
±SD=5.8+10.7) and negative (Andreasen, 1984a) (mean total score+ SD=29.0±18.0)
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symptoms, including affective flattening (mean score+SD=2.3±1.0) at the time of testing.
Symptom assessments were performed by trained raters meeting inter-rater reliability (icc>.
80). All patients were treated with standard dosages of second generation-antipsychotics
(n=12) and augmenting dosages of first generation-antipsychotics (n=2), specifically long
acting haloperidol, without increase in antipsychotic medication for 3 months. Antipsychotic
dosages were converted to estimated olanzapine-equivalents (mean dosage ± SD=15.5±2.3)
and chlorpromazine-equivalents (mean dosage±SD=312.5±187). None of the participants
exhibited clinical evidence of tardive dyskinesia or acute extrapyramidal symptoms. After
complete description of the study to the subjects, written informed consent was obtained.

2.2. Facial emotion expression
The complete procedure for expression has been described in more detail previously in actors
(Gur et al., 2002), control and patient groups (Kohler et al., in press), and included a
standardized procedure for expression of five universal emotions. The order of emotions
expressed remained fixed: Happiness, Anger, Fear, Disgust and Sadness. A priori decision was
made to not include surprise, since surprise can be conceptualized as the abrupt onset of any
other universal emotion. The sequence of emotions was based on the assumption that happiness
as the only positive emotion is most easily achieved in isolation, i.e. being first, and sadness
was positioned last, since its effect in the evoked condition may last longer. Prior to filming
of evoked expressions, participants identified biographical situations for each universal
emotion where the target emotion was experienced in mild, moderate and high intensities.
Situations were reviewed for suitability regarding evoking the target emotion without
interference by another emotion and the situations were summarized as vignettes progressing
from mild to medium to high intensity experiences with identification of time points for the
three intensities. Collection of the vignettes ranged from 10 to 20 min.

Participants were seated in a brightly lit room and instructed to remain within direct view of
the digital video camera. Research personnel, including the instructor and videographer, were
located beyond the camera in an unlit area. Autobiographical vignettes were recounted to
participants in a narrative manner using exact wording derived from vignettes, and participants
were instructed to concentrate on the emotional experience at three intensities and the
corresponding facial expression. Participants were instructed to avoid speech, as it would
interfere with facial expression of emotions. Following each evoked emotion the subject was
prompted to return to a neutral or non-emotional state. Based on observed facial expressions
and subject’s report, acquisition progressed to the next target emotion. Time interval between
emotion expressions of each valence lasted between 30–60 s. Duration of acquisition of evoked
expressions was between 15 and 25 min. Following acquisition of emotion expressions,
participants rated their subjective experience of each target emotion at the three intensities on
an 11-point self-rating scale (0=no emotion, 10=extreme intensity).

2.3. Video acquisition
Video acquisition was performed via a high performance digital 12-bit CCD camera system
(COOKE PixelFly). Each frame in the video was saved as an individual image in a bitmap, or
BMP, format, to preserve the original data. The video acquired from each of the 24 participants
was divided into 5 separate segments according emotion vignette, transferred to mpeg format,
randomized, and burned onto a compact disc. The video segments were viewed in RealOne
Player (version 10.5). Video segments ranged from 19 to 254 s (schizophrenia group: mean=
106.9 s±50.7, control group: mean=83.5 s±32.6) and the videos amongst groups differed in
length (z=2.68, p =0.009).

Kohler et al. Page 4

Schizophr Res. Author manuscript; available in PMC 2010 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2.4. Coding facial expressions
The methodology for coding facial expressions was based on the Facial Expression Coding
System (FACES; Kring et al., 1993). In FACES, facial expressions in video segments are coded
for frequency, duration, valence (positive or negative), and intensity (low, medium, high, very
high). In an adapted version of FACES, two trained raters coded the occurrences and durations
of facial expressions in each video segment. Raters were blind to participant status and intended
emotion. Expressions were coded if a neutral expression changed to an emotional expression
and changed back to a neutral expression (1 expression coded) or to a different emotional
expression (2 expressions coded). Facial changes independent of emotion expression (e.g.
yawning, licking lips, talking, head nodding, head tilt, diverted eye gaze) were not counted as
an emotion expression. For every expression, the perceived emotion (happy, sad, anger, fear,
disgust) and duration (in seconds) were coded. For analyses of emotion expressions and based
on agreement between the two raters, video segments were coded for total duration and
frequencies of target expressions that were consistent with the intended emotion, non-target
expressions that were different from the intended emotion, and neutral expressions. Within
each emotion, we examined correlations between clinical assessments of affective flattening
and inappropriate affect with presence of target and non-target expressions.

2.5. Data analysis
For two trained FACES raters, we calculated Pearson correlation coefficients for the number
of target expressions (rho=0.887) and the number of non-target expressions (rho=0.940). In
addition, we calculated the mean number in agreement across all seconds as 82% and 89% for
the control and patient group respectively. Agreement between the raters for determination of
target vs. non-target vs. neutral expressions, collapsing over all seconds from all videos, was
almost perfect (kappa=0.823). Based on the high degree of rater agreement, expression duration
ratings without agreement, which for all emotions combined were 17% in controls and 10%
in patients, are not included in Fig. 2. The number of target and non-target expressions was
summarized for participant groups using means, standard deviations, medians, and ranges.
Poisson regression analyses, as implemented in SAS Proc Genmod, version 9.1 (SAS Institute,
Cary, NC), were used to test for differences in the number of target and non-target expressions
per video by patient status. The GEE models used the video length (in seconds) as an offset,
which converts the model to examine the rate of target and non-target expressions, and adjusted
for video length as well. To examine the time spent in target, non-target, and neutral
expressions, each second of each video was classified as being a target expression, non-target
expression, or neutral. Logistic regression was used to model the odds of target vs. non-target
expressions comparing groups. The logistic regression was fit by using generalized estimating
equations (GEE) to account for the non-independence or clustering of the multiple seconds for
each video. The comparisons are expressed in terms of odds ratios. To address the relationship
between antipsychotic medication and facial expression ratings in the patient group we
performed GEE logistic regression models looking at percent time spent in target, non-target,
and neutral expressions by current antipsychotic equivalent dose. In addition, we performed
Spearman correlation coefficients between current antipsychotic dose vs. negative and positive
clinical ratings.

3. Results
Participants underwent the procedure for evoked expressions of emotions without signs of
undue emotional stress or difficulties. The two groups rated similar subjective experience of
emotions for each emotion (see Fig. 1).

The following results are based on comparisons between the control and schizophrenia groups.
For all emotions combined, controls spent more time in target (38% vs. 21%) (OR=3.15;
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z=3.83, p <.001) and less time in neutral expressions (32% vs. 51%) (OR=.40; z=−3.79, p <.
001) per video. Groups did not differ in amount of time spent in non-target (13% vs. 18%)
expressions. Groups did not differ in mean frequency of target expressions per video (1.47,
range: 0–6 vs. 1.92, range: 0–7), but differed in mean frequency of non-target expressions
(1.11, range: 0–6 vs. 2.69, range: 0–19) (x-sq=9.31, p=.002). Results for individual emotions
are presented based on intended emotion (see Figs. 2 and 3).

3.1. Happy
Controls spent more time in target (65% vs. 36%) (OR=3.38; x-sq=3.94, p=.047) and less time
in non-target (1% vs. 8%) (OR=.13; x-sq=6.25, p=.012) expressions. Groups did not differ in
amount of time spent in neutral (25% vs. 44%) expressions. Groups did not differ in mean
frequency of target expressions (2.00, range: 1–6 vs. 3.11, range: 1–7) or mean frequency of
non-target (0.73, range: 0–4 vs. 1.67, range: 0–7) expressions.

3.2. Sad
Controls spent more time in target (55% vs. 23%) (OR=4.22; x-sq=6.23, p=.013) and less time
in neutral (11% vs. 48%) (OR=.14; x-sq=19.95, p <.0001) expressions. Groups did not differ
in the amount of time spent in non-target (6% vs. 19%) expressions. Groups did not differ in
mean frequency of target (1.73, range: 0–4 vs. 2.00, range: 0–7), but differed in mean frequency
of non-target (0.82, range: 0–6 vs. 3.58, range: 0–19) (OR=.32; x-sq=9.31, p=.002) expressions.

3.3. Anger
Controls spent more time in target (51% vs. 16%) (OR=5.18; x-sq=9.35, p=.002) and less time
in neutral (27% vs. 57%) (OR=.28; x-sq=7.84, p=.005) expressions. Groups did not differ in
the amount of time spent in non-target (9% vs. 19%) expressions. Groups did not differ in mean
frequency of target expressions (1.18, range: 0–3 vs. 1.80, range: 0–6), but differed in mean
frequency of non-target (1.09, range: 0–3 vs. 3.60, range: 0–10) (OR=.49; x-sq=4.29, p=.038)
expressions.

3.4. Fear
No significant differences were found in duration of target (7% vs. 16%), neutral (57% vs.
59%) and non-target (24% vs. 12%) expressions. Groups did not differ in mean frequency of
target (1.36, range: 0–5 vs. 1.90, range: 0–4) or mean frequency of non-target (1.27, range: 0–
6 vs. 1.80, range: 0–5) expressions.

3.5. Disgust
No significant differences were found in duration of target (24% vs. 9%), neutral (32% vs.
43%) and non-target (23% vs. 38%) expressions. Groups did not differ in mean frequency of
target (1.09, range: 0–2 vs. 0.90, range: 0–4) or mean frequency of non-target (1.64, range: 0–
4 vs. 2.50, range: 0–11) expressions.

3.6. Clinical ratings and antipsychotic effects
Within the schizophrenia group, ratings for affective flattening showed negative correlation
with overall duration of target expressions (OR=.44, z=2.97, p=.003). Ratings for inappropriate
affect did not correlate significantly with overall duration of non-target expressions.

There were no statistically significant associations between current antipsychotic dose and
percent time spent in target, non-target, or neutral emotions. In addition, we performed
Spearman correlation coefficients between antipsychotic dose vs. negative and positive clinical
ratings. Current antipsychotic dose was significantly associated with total negative (rho=.59,
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p=.043) and positive (rho=.80, p=.002) symptoms, overall alogia (rho=.68, p=.014), and
overall delusions (rho=.70, p=.011) but not with any specific measures of flat affect.

4. Discussion
Impaired facial expression of affect is viewed as a characteristic symptom in schizophrenia
that predates the onset of psychosis. Observer-based rating scales are widely applied to quantify
facial expressions in clinical situations, while recent procedures that investigated regional and
global face changes in standardized settings reported face changes, related to emotion and
condition, face regions and disorder specificity. Based on extensive work with actors (Gur et
al., 2002) we developed a standardized procedure for static and dynamic acquisition of facial
expressions. Previously, we applied FACS to static facial expressions and determined regional
face differences, as measured by AUs, in expressions of universal emotions in actors (Kohler
et al., 2004) in support of previous reports (Ekman and Friesen, 1978; Gosselin et al., 1997).
Extending this methodology to stable schizophrenia and control subjects (Kohler et al., in
press), differences in presence of frequent and infrequent AUs underscored clinical
observations of flattened and inappropriate affect in schizophrenia. More specific differences
involved the Duchenne smile for happy expressions and furrowed brows in all negative
emotions. Applying FACS to static facial expressions allows for assessment of small and
regional face changes at the expense of failing to capture dynamic face changes associated with
each emotion expression. While assessment of dynamic expressions yields information on face
changes over time and is capable of capturing even brief emotion expressions, this occurs at
the expense of examining global rather than regional face changes and assigning valence from
a predetermined choice of options.

In the present study, involving young and stable schizophrenia outpatients and case matched
healthy controls, we applied a standardized procedure to elicit evoked facial expressions of
five universal emotions and measured dynamic facial expressions with a FACES-based
methodology. Our study differed from previous investigations in the selection of patients, and
acquisition and measurement of facial expressions. Patients were selected for clinical stability
and shorter duration of illness, and the control group was case matched according to relevant
socio-demographic criteria. Facial expressions were obtained in a standardized setting that
focused on evoked emotion expressions and attempted to eliminate interference of verbal
expressions. In addition, we adapted the FACES paradigm to include duration and frequency
of emotion expressions, accounted for length of the experimental procedure, and included
determination of emotional valence beyond positive or negative emotion.

Comparisons in duration and frequencies of expressions underscored evidence from clinical
ratings and experimental studies that document altered facial emotion expressions in persons
with stable schizophrenia. Examining overall duration of emotion expressions, patients spent
less time in target expression and more time in neutral expressions, consistent with affective
flattening in schizophrenia. Overall frequencies of target emotion were similar, yet patients
displayed more non-target emotions, consistent with inappropriate affect. While total duration
of non-target expressions amounted to less than one-fifth of expressions in schizophrenia,
increased frequency of these expressions indicated the presence of more frequent but fleeting
inappropriate affect. Our findings on subjective emotion experiences are in line with previous
studies employing emotion arousing film clips (Berenbaum and Oltmanns, 1992; Earnst et al.,
1996; Kring et al., 1999; Kring et al., 1993), emotional experiences of participants (Berenbaum
and Oltmanns, 1992; Kring et al., 1993) and social interactions (Aghevlie et al., 2003) that
have established the concept that flat affect in schizophrenia does not indicate diminished
emotional experience.
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When broken down by emotion, duration of target expression in happy, sad, and anger
expressions and duration of neutral expressions in sad and anger expressions further confirmed
our predictions of affective flattening in individual emotions. In these emotions controls spent
the majority of time expressing target emotions, however in patients there was a striking
reversal in expression patterns. Duration of non-target expressions differed for happy
expressions, where it was almost absent in controls. Frequencies of non-target emotion
expressions were increased in sad and anger expressions, where patients displayed more non-
target than target expressions.

Of interest is that no specific findings were found for both duration and frequency of
expressions in fear and disgust expressions. In these emotions, expression patterns were similar
across groups showing brief duration of target expressions. In fear this resulted in longer
duration of neutral expressions both groups and while target expressions amounted to less than
20% of total duration, this was more pronounced in controls, who failed to emote fear while
expressing relatively more non-target emotions compared to patients. Putnam and Kring
(2007) recently reported fear as a difficult emotion to express and reasons for muted fear
expressions may have an evolutionary basis, in that fearful expressions signal weakness.
Another possible explanation, although not clearly supported by experience ratings, is that the
experimental and safe testing setting prevented experience and, consequently, expression of
fear. Thus, the general lack of expressiveness for fear in controls may have obscured a finding
for schizophrenia, where processing (Gur et al., 2007; Holt et al., 2005; Kohler et al., 2003;
Van’t Wout et al., 2007) and experience (Suslow et al., 2003) of fear stimuli may have a more
specific role in the pathophysiology and phenomenology of the illness. Lack of significant
results for disgust may be based on disgust expressions representing combinations of other
emotions, which will lead to increased identification as non-target expressions.

Limitations of the present study relate to sample size and methodology of capturing and
analyzing facial expressions. The small sample size is mediated by careful matching of patient
and control groups, and complex analysis that accounted for emotion expression at each second.
We chose controls as comparisons, since actors or coached controls would magnify the
difference found amongst groups. Given the limited power of our sample size and clinical
stability of patients, the major concern was that the study would fail to detect differences and
the limited statistical power may have affected findings for fear and disgust. Applying FACES
to larger groups with wider range of clinical symptomatology is needed to replicate our findings
and investigate the effect of illness acuity and symptom clusters on facial expressions. The
sequence of expressed emotions remained fixed and we decided against a randomized sequence
of emotions where happy expressions could be affected by negative emotions and sad
experiences could interfere with other expressions. Participants were given time to return to
baseline emotional state, but our approach may have produced an order effect. Previous
procedures for evoked expressions were not uniform and included spontaneous expressions
within dyadic interactions, expressions associated with emotional film clips or expressions
associated with describing autobiographical emotional experiences. Limitations surround each
of these methods and our methodology differed in that autobiographical vignettes were
recounted to participants with the intention to maximize emotion expressions without verbal
interference. Lastly, comparisons between groups on intensity of expressions may have
produced interesting findings, but the small sample size precluded meaningful comparisons.

In summary, employing a standardized procedure for expression of evoked or felt emotions,
we were able to confirm that persons with schizophrenia, while showing equal subjective
experience, display altered facial expressions that extend to individual emotions. While both
affective flattening and inappropriate affect comprise abnormal facial expressions, we put forth
that consequences differ with respect to interpersonal communication and engagement. More
specifically, affective flattening may result in lack of recognition of the expressed emotion and
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misinterpretation as neutral or no emotion, inappropriate affect will result in misinterpretation
of the emotional valence as another emotion.

Future directions involving measurement of facial muscle movements lie in further
development of automated measurement of facial expressions and therapeutic application of
measuring facial expressions. Over the past 15 years, automated versions of FACS have been
developed that extract action units from facial video sequences in healthy persons (Bartlett et
al., 1999; Cohn et al., 1999; Essa and Pentland, 1997). Based on MRI morphometry, our group
(Verma et al., 2005) has developed a computerized algorithm of facial expression analysis that
has been validated in comparison with the FACES procedure in healthy controls (Wang et al.,
2008) and in comparison with clinical ratings of flat affect in patients (Alvino et al., 2007).
Computerized methods will be able to provide a measure of the subtle changes in facial
expression and may replace visual inspection as a more reliable and sensitive measure. Practical
applications of more detailed measurement hold promise to extend recent attempts at
instruction (Schwartz et al., 2006) and remediation (Frommann et al., 2003) of emotion
expression. Lastly, affective flattening can be present well before clinical onset of
schizophrenia (Walker et al., 1993) and will increase during the prodromal phase (Malla et al.,
2002). In conjunction with other candidates for endophenotypes, facial expressions of emotions
in persons with vulnerability to schizophrenia may inform us about risk of illness and assist in
future efforts at prevention or postponement of onset of schizophrenia.
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Fig. 1.
Emotion experience intensity.
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Fig. 2.
Emotion expression ratings.
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Fig. 3.
Emotion expression frequencies.
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