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Abstract

Although emotional dysfunction is presumed to be a central part of the deficit syndrome in schizophrenia, it has
not yet been empirically investigated in deficit and non-deficit patients. Emotional responding was examined in 19
male deficit patients, 22 non-deficit patients, and 20 non-patient controls. Patients participated in a semi-structured

Ž .clinical interview that included questions from the Schedule for the Deficit Syndrome SDS and the Brief Psychiatric
Ž .Rating Scale BPRS , and then were then categorized into deficit and non-deficit groups. In addition, all participants

viewed emotional films while their facial expressions were videotaped and then completed self-reports of emotional
experience following each film. As predicted, deficit patients were less expressive than non-deficit patients and
controls across the films. Contrary to prediction, deficit patients did not report experiencing less emotion to the films
than non-deficit patients or controls. Thus, a disjunction in emotional responding appeared to characterize deficit
patients, who were less expressive than controls but did not report less emotional experience. Alternative explana-
tions for the findings are considered as are directions for future research. Q 1999 Elsevier Science Ireland Ltd. All
rights reserved.
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1. Introduction

Emotional disturbances have long been recog-
nized as an important feature of schizophrenia, as

Ž .illustrated in this quote by Bleuler 1950 :

In the outspoken forms of schizophrenia, the emotional deteri-
oration stands in the forefront of the clinical picture...Many
schizophrenics...sit about the institutions to which they are
confined with expressionless faces, hunched-up, the image of

( )indifference 1911r1950, p. 40 .

A number of recent empirical studies have
confirmed these clinical observations of emotio-
nal disturbances in schizophrenic patients. These
studies have shown that schizophrenic patients
exhibit significantly fewer positive and negative
facial expressions in response to emotional sti-

Žmuli than non-patient controls Krause et al.,
1989; Berenbaum and Oltmanns, 1992; Kring et
al., 1993; Dworkin et al., 1996; Kring and Neale,

.1996 . Additionally, schizophrenic patients have
been found to report experiencing as much, if not
more, positive and negative emotion in response

Žto emotional stimuli Berenbaum and Oltmanns,
1992; Kring et al., 1993; Dworkin et al., 1996;

.Kring and Neale, 1996; Kring and Earnst, 1999 .
Taken together, these findings suggest a disjunc-
tion between the expressive and experiential com-
ponents of emotion.

Emotional dysfunction in schizophrenia is
closely linked to the negative symptoms of the
disorder. For example, flat affect refers to dimin-
ished outward expression and is consistent with
findings of diminished expressivity noted above.
Recently, theorists and researchers have noted
the importance of distinguishing primary and sec-

Žondary negative symptoms e.g. Carpenter et al.,
1988; Buchanan et al., 1990; Fenton and Mc-
Glashan, 1994; Mayerhoff et al., 1994; Samson et

.al., 1995; see Earnst and Kring, 1997 for a review .
While the observable phenomena that constitute
primary and secondary negative symptoms are the

Žsame e.g. diminished facial expression, poverty of
.speech, etc. , secondary negative symptoms are

believed to be linked to depression, medication
Ž .side effects e.g. akinesia , paranoia, or anxiety,

whereas primary negative symptoms are not pre-

sumed to be associated with these factors. Pri-
mary and enduring negative symptoms are also
called deficit symptoms. As defined by Carpenter
and colleagues, the deficit syndrome includes six

Žspecific deficit symptoms i.e. restricted affect,
diminished emotional range, poverty of speech,
curbing of interests, diminished sense of purpose,

. Ž .diminished social drive Carpenter et al., 1988 .
The present study was designed to test the

hypothesis that the deficit syndrome is associated
with diminished emotional responding using a
comprehensive assessment of emotion. The
deficitrnon-deficit distinction is particularly cru-
cial for studying emotional responding in
schizophrenia for a number of reasons. First, fea-

Žtures of the deficit syndrome i.e. flat affect,
diminished emotional range, diminished sense of

.purpose reflect emotional processes. For exam-
Ž .ple, Bryson et al. 1998 found that deficit patients

performed more poorly on an affect recognition
test than non-deficit patients, and within the
deficit group, diminished sense of purpose was
the deficit symptom most strongly associated with
impaired affect recognition. Second, flat affect,
which is characterized by diminished facial, vocal,
and gestural expression of emotion, shares many

Žcommon features with akinesia e.g. diminished
facial expression, decreased spontaneous move-

.ments, lack of expressive gestures and depression
Že.g. diminished facial expression, motor retarda-

. Žtion e.g. Van Putten et al., 1980; Carpenter et
al., 1985; Sommers, 1985; Rifkin, 1987; Van Put-
ten and Marder, 1987; Lindenmayer and Kay,
1989; Marder et al., 1991; Blanchard and Neale,

.1992 . Thus, differentiating between flat affect,
akinesia, and depression, which is necessary for
making the deficitrnon-deficit categorization, is
particularly important. Undoubtedly, most hy-
potheses about flat affect are referring to flat
affect that is a primary feature of schizophrenia

Žand not related to a secondary source Carpenter,
.1991 . Third, previous studies of emotional re-

sponding in schizophrenia have likely included
both deficit and non-deficit patients, who may
have different patterns of emotional responding
Ž .Samson et al., 1995 . Thus, it remains unclear
whether the emotion disjunction in schizophrenia
might be specific to a subset of schizophrenic
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patients. Specifically, although both deficit and
non-deficit patients would likely exhibit less facial
expression than non-patient controls, there is evi-
dence to suggest that only the deficit patients
would also report less emotional experience. For
example, deficit patients have been found to re-
port less pleasurable emotions as assessed by
measures of physical and social anhedonia
ŽKirkpatrick and Buchanan, 1990; Loas et al.,

. Ž1996 and less depression Kirkpatrick et al., 1994;
.Loas et al., 1996 .

In the present study, the expressive and experi-
ential components of emotion were examined in
deficit patients, non-deficit patients, and non-
patient controls. Because previous research has
typically made the deficitrnon-deficit syndrome
distinction rather than the primaryrsecondary
distinction, the former distinction is supported by
considerably more validity data than the latter

Ždistinction e.g. Wagman et al., 1987; Carpenter
et al., 1988; Thaker et al., 1989; Buchanan et al.,
1989, 1990; Kirkpatrick and Buchanan, 1990;
Tamminga et al., 1992; Breier et al., 1994;
Buchanan et al., 1994, 1997; Conley et al., 1994;
Fenton and McGlashan, 1994; Mayerhoff et al.,

.1994 . The study had two major components. First,
schizophrenic patients participated in a semi-
structured clinical interview and assessment of
medication side effects to determine whether or
not they exhibited the deficit syndrome; clinical
ratings of psychiatric symptoms were also as-
sessed. Second, all participants watched emotio-
nal film clips while their facial expressions were
videotaped. Following each film, participants also
completed a self-report measure of emotional
experience.

ŽBecause flat affect diminished facial expres-
. Žsion and diminished emotional range decreased

.experience of positive andror negative emotion
are components of the deficit syndrome, we pre-
dicted that deficit patients would exhibit fewer
facial expressions and report experiencing less
pleasant and unpleasant emotion in response to
the films than both non-deficit patients and con-
trols. That is, we expected that deficit patients
would show a diminution in both expressed and
experienced emotion. In contrast, while some
non-deficit patients may have diminished facial

expression that is secondary to depression or
medication side effects, others will exhibit little or
no decrease in facial expression. Also, it stands to
reason that secondary features such as depres-
sion, anxiety, and paranoia would be associated
with greater negative emotional experience. Con-
sequently, we predicted that non-deficit patients
would be somewhat less expressive but report
experiencing as much pleasant and more unpleas-
ant emotion in response to the films compared to
controls. Thus, the disjunction between expres-
sion and experience found in previous studies of
emotional responding in schizophrenia was pre-
dicted to be confined to patients who do not meet

Žcriteria for the deficit syndrome i.e. non-deficit
.patients .

2. Materials and methods

2.1. Participants

Forty-one male schizophrenic patients between
the ages of 18 and 60 selected from the inpatient
and outpatient schizophrenia clinics of the
Nashville Veterans Affairs Medical Center and
Vanderbilt Outpatient Psychiatry were paid $25
to participate in the study. The 41 study patients
were drawn from a larger cohort of patients,
whose psychiatric records had been pre-screened
in an effort to recruit equal numbers of deficit
and non-deficit patients into the study. Thus, sev-
eral potential study candidates who appeared
likely to be assigned to the non-deficit group
Ž .based on chart review were not selected for
participation. The majority of the patients were
outpatients, although there were three inpatients
in the deficit group and five inpatients in the

Žnon-deficit group. DSM-IV American Psychiatric
.Association, 1994 diagnoses of schizophrenia

were determined using the Structured Clinical
Ž .Interview for DSM-IV SCID-P: First et al., 1994 .

The SCID-P was conducted by a doctoral candi-
date in clinical psychology trained by a licensed
clinical psychologist. All of the patients were tak-
ing neuroleptic medication at the time of testing.
Patients with a history of severe head trauma,
stroke, neurological disease, or any other DSM-IV
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Axis I disorder or with current substance abuse
problems were excluded from the study. Also,
because the involuntary facial movements of tar-
dive dyskinesia may resemble andror interfere
with spontaneous facial expressions of emotion,
patients with tardive dyskinesia were excluded.
Clinical characteristics of the patient groups are
reported in Table 1. The deficit and non-deficit
patients did not differ significantly on the number
of previous hospitalizations, chlorpromazine
Ž .CPZ equivalent dose of neuroleptic medication
Ž .American Psychiatric Association, 1997 , or benz-

Ž .tropine BZT equivalent dose of anticholinergic
Ž .medication deLeon et al., 1994 .

Twenty male non-patient controls were re-
cruited from the community using advertisements
placed in a local technical school and in the
housekeeping staff office at the Nashville Veter-
ans Affairs Medical Center. Individuals were

Žasked a series of screening questions some of
.which were taken from the SCID-P regarding

their personal and family medicalrpsychiatric his-
tory and were subsequently excluded for a perso-
nal or family history of schizophrenia, a personal

Table 1
aDemographic and clinical characteristics

Deficit patients Non-deficit patients Non-patients

Ž . Ž . Ž .Age 40.79 8.31 44.36 8.22 38.50 8.54
Ž . Ž . Ž . Ž .Education years 12.47 0.84 13.14 2.48 13.40 1.19

Ž .Race n
Caucasian 13 10 11
African]American 5 12 9
Other 1 0 0

Ž .Marital Status n
Married 4 9 2
Divorced 4 5 9
Single 10 8 9
Living with 1 0 0

Ž )Employment status n
Unemployed 18 18 7
Employed 1 4 13

Ž . Ž .Number of previous hospitalizations 7.95 5.86 8.55 8.73
Daily neuroleptic dosage
Ž . Ž . Ž .CPZ equivalent 664.74 448.04 843.32 464.31

Daily anticholinergic dosage
Ž . Ž . Ž .BZT equivalent 2.82 1.47 3.25 1.61

Ž .Neuroleptic medications n
Chlorpromazine 0 2
Trifluoperazine 2 1
Haloperidol 2 6
Fluphenazine 3 6
Thiothixene 3 3
Perphenazine 1 0
Clozapine 2 0
Risperidone 4 0
Olanzapine 2 4

Ž .Anticholinergic medications n
Benztropine 11 11
Trihexyphenidyl 0 3
Diphenhydramine 0 2
None 8 6

aNote: Tabled age, education, hospitalization, and dosage equivalent values are means, with S.D. in parentheses.
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history of mood disorder, current substance abuse
problems, or a history of severe head trauma,
stroke, or neurological disease.

Demographic characteristics of all the groups
are also presented in Table 1. The three groups
did not differ significantly with respect to age,

2 Ž .F s2.64, ns, race x 4, Ns61 s5.12, ns,2,58
education, F s1.53, ns, or marital status, x2

2,58
Ž .8, Ns61 s10.50, ns. The groups did differ
significantly with respect to employment status,

2 Ž .x 6, Ns61 s20.97, P-0.002, with more un-
employed individuals in the deficit and non-deficit
groups than in the non-patient group.

2.2. Clinical assessments

Patients participated in a semi-structured clini-
cal interview and an assessment of medication
side effects. The clinical interview included ques-
tions from the Schedule for the Deficit Syndrome
Ž .SDS; Kirkpatrick et al., 1989 and the Brief Psy-

Žchiatric Rating Scale BPRS; Overall and
.Gorham, 1962 . The SDS and BPRS scores were

Žassigned by two trained raters two doctoral can-
didates in clinical psychology trained by a li-

.censed clinical psychologist . Medication side ef-

fects were assessed using the Rating Scale for
ŽExtrapyramidal Symptoms RSES; DiMascio et

.al., 1976 and the Abnormal Involuntary Move-
Ž .ment Scale AIMS; Guy, 1976 , and scores were

assigned by one of the two trained raters de-
scribed above.

2.2.1. Deficitrnon-deficit categorization
The SDS is a symptom rating scale that was

developed to facilitate the categorization of
patients into deficit and non-deficit groups. In
order to meet criteria for the deficit syndrome,

Žtwo of six negative symptoms restricted affect,
diminished emotional range, poverty of speech,
curbing of interests, diminished sense of purpose,

.diminished social drive must have been at least
moderately severe, persistent over the prior 12
months, and not attributable to secondary sources
Ž .e.g. paranoia, depression, akinesia, and anxiety .
In addition to questions from the SDS, additional
information on the severity and temporal stability
of symptoms, as well as possible secondary sources
of symptoms, were obtained from the patient’s
treating psychiatrist, family members, andror
chart. Specifically, the severity and temporal
course of symptoms was determined by examining

Table 2
aClinical rating scales

Deficit patients Non-deficit patients

Mean S.D. Mean S.D.

BPRS
Total 18.66 7.06 18.02 7.14
Positive symptom scale 4.66 4.37 5.96 4.62
Negative symptom scale 7.08 2.90 3.30 1.74
Blunted affect item 3.29 0.93 1.32 0.98
Anxiety item 1.08 1.10 2.02 0.98
Depression item 1.00 1.37 1.00 1.26
Suspiciousness item 0.90 1.54 1.80 1.73
Affective range composite 3.87 3.49 5.86 2.84
Proxy measure y0.58 3.63 y4.36 2.73

AIMS 1.21 2.12 3.55 2.65
RSES

Total 1.63 1.21 1.86 0.99
Parkinsonian scale 0.79 0.86 0.82 1.05

aNote: BPRS, Brief Psychiatric Rating Scale; AIMS, Abnormal Involuntary Movement Scale; RSES, Rating Scale for
Ž .Extrapyramidal Symptoms; BPRS proxy measure Blunted Affect]Affective Range .
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consecutive psychiatry outpatient chart notes for
evidence of stable symptoms, and also discussing
the severity and stability of symptoms over the
past year with the patient’s treating psychiatrist.
Negative symptoms were considered secondary if

Ž .they: 1 were reported by the patient and treat-
ing psychiatrist to improve in conjunction with
improvements in depression, anxiety, or paranoia;
Ž .2 were consistently present along with signifi-
cant depression or significant medication side ef-

Ž .fects; 3 appeared to be caused by significant
Žanxiety or paranoia e.g. social withdrawal result-

. Ž .ing from persecutory delusions ; 4 were consis-
tently present in conjunction with marked seda-
tion, which is thought to be commonly associated

Ž .with akinesia; or 5 improved when the patient
stopped taking neuroleptic medication or began

Žtaking anticholinergic medication to reduce side
. Žeffects of neuroleptic medication Kirkpatrick et

.al., unpublished results . Nineteen patients met
deficit syndrome criteria and thus were included
in the deficit group, while 22 patients did not
meet deficit syndrome criteria and were included
in the non-deficit group.

2.2.2. General psychiatric symptoms
General psychiatric symptoms were evaluated

using the BPRS, which consists of 18 items that
Ž .are rated on a scale from 0 not present to 6

Ž . Ž .extremely severe Thompson et al., 1994 . A
ŽBPRS positive symptom subscale sum of the

suspiciousness, unusual thought content, halluci-
natory behavior, and conceptual disorganization

. Ž .items Kirkpatrick et al., 1993 and a negative
Žsymptom subscale sum of the blunted affect,

emotional withdrawal, and motor retardation
. Ž .items Carpenter et al., 1988 were computed.

In addition, a proxy measure for the deficit
syndrome, which is composed of scores on various
BPRS items, has been used successfully to dis-
criminate between deficit and non-deficit patients

Žalready categorized using the SDS Kirkpatrick et
.al., 1993 . It can also be used to make the

deficitrnon-deficit distinction when SDS ratings
are unavailable. The proxy measure is based on
the notion that deficit patients will exhibit both

Žflat affect i.e. higher scores on the BPRS blunted

. Žaffect item and diminished affective range i.e.
lower scores on the affective range composite,
which is composed of summed scores on the
BPRS anxiety, depression, hostility, and guilt

.items . The proxy score is computed by subtract-
ing the affective range score from the blunted
affect score.

2.2.3. Medication side effects
The assessment of medication side effects was

conducted using the RSES and the AIMS. The
RSES comprised three subscales, Parkinsonian

Žsyndrome diminished facial expression, tremor,
.akinesia, and rigidity , akathisia, and dystonia,

Žwhich were rated on a scale from 0 noner
. Ž .normal to 3 severe . Scores on the Parkinsonian

syndrome subscale were particularly relevant for
distinguishing between patients with and without
deficit symptoms because of the similarity between
features of the Parkinsonian syndrome and flat
affect. The AIMS was used to assess involuntary
facialroral, extremity, and trunk movements. The

Ž .AIMS total score range: 0]42 is computed by
summing the scores on the 12 individual AIMS
items. As mentioned above, involuntary facial
movements would be particularly problematic for
the present study because of the possibility that
they would resemble andror interfere with spon-
taneous facial expressions of emotion, and thus
patients with tardive dyskinesia were excluded.

2.3. Apparatus

2.3.1. Stimuli
Participants were randomly assigned to watch

one of two orders of film clips. Film clips included
Ž .two neutral, one positive happy , and one nega-

Ž .tive disgust film clip. Participants assigned to
order 1 viewed the film clips in the sequence:
neutral, positive, neutral, negative. Participants
assigned to order 2 viewed the film clips in the
sequence: neutral, negative, neutral, positive. The
emotional film clips included scenes of physical,
slapstick comedy and a man being swarmed by
cockroaches. The neutral film clips included
scenes of trains moving along a track and of
geometric shapes and patterns. Each of the film
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clips was between 1 and 6 min in length. Norma-
tive self-report ratings of experienced emotion in
response to these films have been established
ŽGordon and co-workers, unpublished results;
Kring et al., 1993; Gross and Levenson, 1995;

.Kring and Neale, 1996; Kring and Earnst, 1999 .

2.3.2. Self-report of emotional experience
Participants completed a 44-item checklist after

the baseline period and after viewing each film
clip. Forty-two of these adjectives are based on
the circumplex model of emotion, in which at-
tributes are subdivided according to their loading

Žon two dimensions of emotion: valence pleasant
. Ž .and unpleasant and activation high and low

Ž .Russell, 1978; Larsen and Diener, 1992 . Two
Ž .other adjectives neutral and disgust were added

as target emotions. Participants responded to each
of the adjectives using a 5-point Likert scale
Ž .1svery slightly or not at all; 5sextremely . The
circumplex self-report measure is reliable, with
internal consistency values being high for both

Žschizophrenic patients e.g. Kring and Earnst,
. Ž1999 and non-patient samples e.g. Ketelaar, un-

.published results; Kring and Earnst, 1999 . Mean
scores for individual circumplex scales were com-
puted. The pleasant, unpleasant, high activation,
and low activation scales included items from the
pleasant, unpleasant, high activation, and low ac-
tivation circumplex octants, respectively.

2.4. Procedure

After the clinical interview and assessment,
patients were given a 15-min break, and they then
viewed the emotional films. Non-patient controls
only viewed the films. Consequently, testing ses-
sions lasted approximately 2.5 h for patients and
approximately 1.5 h for non-patients. Before
beginning the testing, participants signed in-
formed consent forms after the experimenter had
taken efforts to ensure their understanding of the
forms.

A 5-min baseline period ensued in which par-
ticipants were instructed to relax while facial

EMG and skin conductance were recorded
Žsurface facial electromyographic activity and
electrodermal activity were also recorded during

.the films . Following the baseline period, partici-
pants were asked to complete the circumplex
self-report measure as an index of baseline mood.

Next, participants were given instructions for
the film-viewing task. They were given a cover
story in an attempt to reduce possible effects of
demand characteristics. Specifically, they were
told that the effects of movies on their uncontrol-
lable, physiological responses were being ex-
amined. Participants viewed the film clips approx-
imately 6 feet from a 13-inch color television with
VCR while their observable facial expressions
were videotaped. The experimenter, computer,
psychophysiological equipment, and camera were
positioned behind a partition so that the testing
procedure was as unobtrusive as possible.

After each film clip, participants were asked
Žthree content questions about the film clip e.g.

‘What bugs were in the film clip?’ during the
.negative film clip to assess attention and under-

standing. Following these questions, participants
completed the circumplex self-report measure.

2.5. Coding facial expression

Participants’ videotaped facial expressions were
coded using the Facial Expression Coding System
Ž .FACES; Kring and Sloan, 1991 , which is used to

Žcode the frequency, intensity 1s low; 4svery
.high , and duration of positive and negative ex-

pressions. Coding of facial expressions was done
by three undergraduate research assistants who
were trained to use FACES. Coders were blind to
the specific film clips being used, the patients’
deficitrnon-deficit status, the participants’
patientrnon-patient status, and the specific pre-

Ž .dictions of the study. Most patients’ ns34 and
Ž .two-thirds of the controls’ ns13 videotaped

facial expressions were coded by two research
assistants. The facial expressions of remaining

Žparticipants four deficit patients, three non-
.deficit patients, and seven controls were coded

by one research assistant.
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3. Results

3.1. Preliminary analyses

3.1.1. FACES rater agreement
Ž .Intraclass correlations ICCs were computed

for pairs of raters for the positive and negative
frequency, intensity, and duration FACES vari-
ables for all four films, following the case 2 re-

Ž .commendations of Shrout and Fleiss 1979 . The
mean ICC was 0.84 for patients and 0.62 for
non-patients. None of the non-patients exhibited
any negative expressions during the neutral film,
resulting in some low ICC values for non-pa-
tients. For those participants whose expressions
were coded by two raters, the FACES variables
were averaged across raters for the remaining
analyses.

3.1.2. FACES composite ¨ariables
ŽSimilar to previous studies Kring et al., 1993;

.Kring and Neale, 1996 , positive expression fre-
quency, intensity, and duration were highly corre-
lated for patients and controls, as were negative
expression frequency, intensity, and duration. Be-
cause these variables were so highly correlated
and to reduce the number of dependent variables
in the analyses, FACES composite variables were
computed as a measure of overall expressivity.
Specifically, each individual FACES variable
Ž .frequency, intensity, duration was standardized
Ž .Z score using the entire sample, and the FACES
composite variable was created by adding these

Ž .standardized scores Kring et al., 1993 . Thus,
positive FACES composites for each film were
computed by adding the z-scored positive fre-
quency, positive intensity, and positive duration
values for that film. Similarly, negative FACES
composites for each film were computed by adding
the z-scored negative frequency, negative inten-
sity, and negative duration values for that film.

3.1.3. Rater agreement for symptom rating scales
All of the patients were rated on the BPRS,

and the SDS by two trained raters. ICCs for the
BPRS positive, negative, affective range, and total
scale scores were 0.86, 0.74, 0.86, and 0.80, re-
spectively, and the average ICC for individual

BPRS items was 0.69. Interrater reliability for the
SDS deficitrnon-deficit categorization was ex-

Žamined using the kappa statistic Bartko and
.Carpenter, 1976 . The raters agreed on the

deficitrnon-deficit categorization for 39 out of 41
patients, resulting in a kappa coefficient of 0.90.
The raters were able to reach a consensus catego-
rization for the other two patients.

3.1.4. Neutral films
Two neutral film clips were used in the study.

The first neutral film was designed to acclimate
the participants to the film viewing task. To re-
duce the number of dependent variables in the
analyses, facial expressivity and emotional experi-
ence during the films were assessed using only the
second neutral film. Importantly, results of the
analyses using one neutral film did not differ
from results using two neutral films.

3.1.5. General analytic strategy
For group comparisons on the expression and

experience variables, initial analyses examined
whether the order of film presentation affected
the dependent variables. The order effect was

Žsignificant for only one circumplex scale high
.activation and was included in that analysis. Sub-

sequently, group and film main effects were ex-
amined. If either main effect was significant,
Dunn’s multiple comparison procedure was con-
ducted for all pairwise comparisons among groups
Ži.e. deficit vs. non-deficit patients, deficit patients

.vs. controls, and non-deficit patients vs. controls
Žor films i.e. positive vs. negative, positive vs.

.neutral, negative vs. neutral , with the overall
Ž .error rate a being divided among the compar-

isons.

3.2. Clinical rating scales

Descriptive statistics for individual BPRS items
and subscales are shown in Table 2. Comparisons
between deficit and non-deficit patients were con-
ducted to provide additional confirmation of
patients’ SDS deficitrnon-deficit categorization.
That is, by definition, deficit patients would be
expected to exhibit more severe negative symp-
toms while not showing more severe depression,
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anxiety, suspiciousness, or medication side effects
compared to non-deficit patients. In addition,
deficit patients would also be expected to score
higher on the BPRS proxy measure for the deficit

Žsyndrome BPRS blunted affect score-BPRS af-
.fective range composite , higher on the BRPS

blunted affect score, and lower on the BPRS
affective range composite. Consistent with these
expectations, deficit patients had significantly
higher scores on the BPRS blunted affect item,
Ž .t 39 s6.56, P-0.001, and the Negative Symp-

Ž .tom subscale, t 39 s5.15, P-0.001, as well as
Ž .on the BPRS proxy measure, t 39 s3.81, P-

0.001. Furthermore, deficit and non-deficit
patients did not differ on their scores on the

Ž .BPRS total score, t 39 s0.29, ns, depression
Ž .item, t 39 s0.00, ns, or the Positive Symptom

Ž .subscale, t 39 s0.92, ns. Also, deficit patients
scored lower on the BPRS affective range com-

Ž .posite, t 39 s1.84, P-0.04, and on the anxiety,
Ž .t 39 s2.91, P-0.004, and suspiciousness items,
Ž .t 39 s1.75, P-0.05, than non-deficit patients.

Examination of the frequency of specific SDS
symptoms in the two patient groups provides fur-
ther confirmation of patients’ SDS deficitrnon-
deficit categorization. Descriptive statistics for the
specific SDS symptoms, as well as the total num-
ber of symptoms exhibited by deficit and non-def-
icit patients, are shown in Table 3. For example,
nearly half of the deficit patients had five or six
Ž .out of a maximum of six deficit symptoms of at
least moderate severity, and 84% of deficit
patients had three or more deficit symptoms of at
least moderate severity. Consistent with the defi-
nition of the deficit syndrome, all non-deficit
patients had less than two primary, enduring neg-
ative symptoms. In addition, most non-deficit

Ž .patients 85% had less than two secondary nega-
tive symptoms.

Deficit and non-deficit patients were also com-
pared on the RSES and the AIMS. Deficit and
non-deficit patients did not differ on the RSES

Ž .Parkinsonian subscale, t 39 s0.09, ns, or total
Ž .score, t 39 s0.67, ns, indicating that the two

Table 3
aSDS symptoms for deficit and non-deficit patients

Individual symptoms Number of patients with each symptom

Ž . Ž .Deficit ns19 Non-deficit ns22

Primary Secondary

Restricted affect 13 0 1
Diminished emotional range 15 1 1
Poverty of speech 10 0 1
Curbing of interests 16 1 5
Diminished sense of purpose 15 1 5
Diminished social drive 12 0 6

( )Percentage of patients with ¨arying symptom totals range 0]6
Total number Deficit Non-deficit

of symptoms Primary Secondary
0 0 84 50
1 0 16 35
2 16 0 5
3 11 0 5
4 26 0 0
5 16 0 0
6 31 0 5

aNote: SDS, Schedule for the Deficit Syndrome. The top portion of the table reflects the number of deficit patients with primary,
Ž .enduring symptoms of at least moderate severity score of 2 or greater , and the number of non-deficit patients with primary or

secondary symptoms of at least moderate severity. The bottom portion of the table reflects the percentage of deficit and non-deficit
Ž .patients within each of seven possible deficit symptom totals range 0]6 of at least moderate severity.
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groups did not differ on severity of extrapyrami-
dal symptoms. However, non-deficit patients
scored higher on the AIMS total score than deficit

Ž .patients, t 39 s3.08, P-0.005, indicating that
non-deficit patients exhibited more severe
facialroral, extremity, and trunk movements. It is
important to note that while non-deficit patients
scored higher on the AIMS than deficit patients,
the severity of their tardive dyskinesia was ex-

Žtremely mild mean AIMS total score of 3.55
.relative to a maximum total score of 42 . Correla-

tions between the AIMS scores and FACES vari-
ables were non-significant for both deficit and
non-deficit patients, suggesting that AIMS scores
were not strongly related to expressivity during
the films.

3.3. Emotional expressï ity

The positive and negative expression FACES

composites for each group are shown in Fig. 1. As
Ždone in previous studies e.g. Kring et al., 1993;
.Kring and Neale, 1996 , stimulus-congruent

ŽFACES composite variables positive composite
for the positive film, negative composite for the
negative film, and mean of the positive and nega-

.tive composites for the neutral film were used in
the expressivity analyses. To determine whether
deficit patients, non-deficit patients, and controls
differed on their expressiveness in response to the

Žfilms, a three Group: Deficit, Non-deficit, Con-
. Žtrol = three Film Type: Positive, Negative,

.Neutral repeated measures MANOVA was con-
ducted for the FACES composite variables, with
group as a between-subjects factor and film type
as a within-subjects factor. The group main effect
was significant, F s3.23, P-0.05. The Group2,58
=Film Type interaction was not significant, and
the film type main effect could not be evaluated
in this analysis because the dependent variables

Fig. 1. Facial expression in response to emotional films.
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Ž .were standardized Z scores. That is, the mean
Žscore for each composite variable positive com-

posite for the positive film, negative composite for
the negative film, and the mean of the positive

.and negative composites for the neutral film
across the entire sample was zero. To further
evaluate group differences, an overall composite
score was computed by summing the composite
values for the three films separately for each
group. Deficit patients had a significantly lower
overall composite score than non-deficit patients,
Ž . Ž .t 39 s2.73, P-0.01, and controls, t 39 s1.87,

P-0.08, indicating that deficit patients were less
expressive than non-deficit patients and tended to
be less expressive than controls across the three
films. The difference between non-deficit patients
and controls on the overall composite score was
not statistically significant.

3.4. Emotional experience

Ž .Alpha reliabilities Cronbach, 1951 for these
scales were generally high for deficit patients,
non-deficit patients, and controls, as shown, along
with other descriptive statistics, in Table 4.1 These
findings are consistent with several prior studies
that have found that schizophrenic patients can
provide self-reports of their emotional experience

Žin a reliable manner Kring et al., 1993; Blan-
chard et al., 1994; Kring and Neale, 1996; Kring

.and Earnst, 1999 . To determine whether deficit
patients, non-deficit patients, and controls dif-
fered on their reported emotional experience in

Ž . Žresponse to the films, three Group =three Film
.Type repeated measures MANOVAs were com-

puted separately for the pleasant, unpleasant, high
activation, and low activation scales. Order was
included in the analyses of the high activation
scale. The group main effect was significant only
for the unpleasant scale. Across all analyses, the

1One deficit patient was missing data for all scales because
he had difficulty understanding the directions for the circum-
plex self-report measure. Despite this difficulty, the patient
correctly answered content questions about the films and thus
seemed to be attending to the film task.

Group=Film Type interaction failed to reach
significance; however, the film type main effect

Ž .was highly significant all P-0.001 .
For the unpleasant scale, the group main effect

was significant, F s4.86, P-0.02. Non-deficit2,57
patients reported experiencing more unpleasant

Ž .emotion to the negative film than controls, t 40
s2.28, P-0.03. In addition, both deficit patients
and non-deficit patients reported experiencing
more unpleasant emotion to the positive film than

Ž . Ž .controls, t 36 s2.90, P-0.007, and t 40 s3.68,
P-0.002, respectively. Following up the film type

Ž .effect F s16.40, P-0.001 , all participants2,56
reported experiencing more unpleasant emotion
to the negative film than to the positive film,
Ž . Ž .t 59 s5.51, P-0.001, or the neutral film, t 59

s4.65, P-0.001. For the pleasant scale, follow-
up analyses to the significant film type effect
Ž .F s35.29, P-0.001 indicated that all partic-2,56
ipants reported experiencing more pleasant emo-
tion to the positive film than to the negative film,
Ž . Ž .t 59 s7.35, P-0.001, or the neutral film, t 59

s7.97, P-0.001.
For high activation emotion, follow-up analyses

Ž .of the film type effect F s53.13, P-0.0012,53
revealed that all participants reported experienc-
ing more activated emotion to the negative film

Ž .than the neutral film, t 59 s9.37, P-0.001, as
well as more activated emotion to the positive

Ž .film than the neutral film, t 59 s8.84, P-0.001.
Similarly, for the low activation scale, the film
type main effect was significant, F s18.87,2,56
P-0.001, and follow-up analyses showed that all
participants reported experiencing more unacti-
vated emotion to the neutral film than to the

Ž .positive film, t 59 s4.68, P-0.001, or the nega-
Ž .tive film, t 59 s6.03, P-0.001.

In sum, contrary to predictions, deficit patients
did not differ from non-deficit patients or con-
trols on the high activation, pleasant, or low acti-
vation self-report scales. However, deficit patients
reported experiencing more unpleasant emotion
to the positive film than controls, which was also
not expected. Consistent with predictions, non-
deficit patients reported experiencing more un-
pleasant emotion to the negative and positive
films than controls.
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Table 4
Descriptive statistics for circumplex scales

Deficit Non-deficit Non-patients
patients patients

Pleasant
Positive film

Mean 2.59 2.54 2.84
S.D. 1.06 1.17 0.93
a 0.86 0.88 0.84

Negative film
Mean 1.49 1.50 1.39
S.D. 0.79 0.81 0.67
a 0.86 0.82 0.89

Neutral film
Mean 1.32 1.69 1.27
S.D. 0.41 0.83 0.47
a 0.71 0.83 0.68

Unpleasant
Positive film

Mean 1.68 1.86 1.10
S.D. 0.87 0.90 0.19
a 0.82 0.88 0.38

Negative film
Mean 2.20 2.61 1.97
S.D. 1.21 1.02 0.76
a 0.85 0.77 0.75

Neutral film
Mean 1.71 1.89 1.50
S.D. 0.76 0.83 0.67
a 0.61 0.65 0.85

High actï ation
Positive film

Mean 2.54 2.91 2.53
S.D. 1.04 0.89 1.03
a 0.81 0.79 0.91

Negative film
Mean 2.65 2.81 2.53
S.D. 1.11 1.09 0.73
a 0.85 0.87 0.73

Neutral film
Mean 1.61 1.64 1.39
S.D. 0.76 0.73 0.48
a 0.83 0.83 0.74

Low actï ation
Positive film

Mean 1.99 1.84 1.63
S.D. 0.83 0.60 0.55
a 0.63 0.43 0.49

Negative film
Mean 1.83 1.74 1.43
S.D. 0.91 0.65 0.47
a 0.73 0.57 0.59

Neutral film
Mean 2.21 2.33 2.50
S.D. 1.13 1.00 0.77
a 0.84 0.69 0.67

3.5. Relationship between symptoms and emotional
responsï ity

To examine the relationship between expressiv-
ity during the interview to expressivity during the
films, correlations were computed between the
BPRS flat affect item and the positive and nega-
tive expression composite variables for the posi-
tive and negative films, respectively. Neither
deficit nor non-deficit patients’ blunted affect
scores were significantly correlated with positive
or negative expressivity to the films.

The relationships between putative secondary
sources of negative symptoms and facial expres-
sivity to the films were examined. Specifically, the
scores of the deficit and non-deficit patients on
the BPRS depression, anxiety, and suspiciousness
items and on the RSES Parkinsonian subscale
were correlated with the positive FACES compos-
ite for the positive film and the negative FACES
composite for the negative film. The positive
FACES composite was marginally correlated with
anxiety, rs0.39, P-0.08, indicating that the
non-deficit patients with the greatest anxiety
tended to show the most positive expressivity dur-
ing the positive film. Also, the negative FACES
composite was marginally correlated with depres-
sion, rsy0.39, P-0.08, indicating that non-
deficit patients who were the most depressed
tended to show the least negative expressivity
during the negative film. For deficit patients, cor-
relations between these items and expression dur-
ing the films were all non-significant. Depression,
anxiety, suspiciousness, and the RSES Parkinso-
nian subscale were also correlated with the pleas-
ant scale for the positive film and with the un-
pleasant scale for the negative film. None of these
correlations were significant for either non-deficit
or deficit patients.

The relationship between patients’ scores on
the SDS diminished emotional range item and
reported emotional experience to the films was
also examined. The predictions made about deficit
and non-deficit patients’ emotional experience in
response to the films were based on the assump-
tion that higher scores on the diminished emotio-
nal range item would be related to reports of less
emotional experience to the films. Because the
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SDS diminished emotional range item and the
global severity of deficit symptoms were highly
correlated, rs0.77, P-0.001, partial correla-
tions were computed to examine the unique rela-
tionship between diminished emotional range and
experiential responding to the films, independent
of overall severity of deficit symptoms. Deficit
patients’ scores on the diminished emotional
range item were negatively correlated with re-
ported positive emotion to the positive film, prs
y0.40, P-0.06, and activated emotion to both
the positive film, prsy0.53, P-0.02, and the
negative film, prsy0.61, P-0.005. These find-
ings indicate that more severely diminished emo-
tional range is associated with reports of less
positive emotion to the positive film and less
activated emotion to the positive and negative
films.

3.6. Content questions

As mentioned above, three content questions
were asked after the films to assess attention and
understanding. The total number of correct re-
sponses to these questions was computed sepa-
rately for each film, and the accuracy scores were
entered into separate one-way ANOVAs, with
group as the between-subjects factor. The group
main effect was not significant for the positive or
the neutral film; however, it was significant for
the negative film, F s3.25, P-0.05. Follow-up2,58

Žanalyses revealed that deficit patients Ms2.68,
.S.D.s 0.58 had significantly lower accuracy

Žscores for the negative film than controls Ms
. Ž .3.00, S.D.s0.00 , t 37 s2.43, P-0.02. It is im-

portant to note that while the deficit patients had
lower accuracy scores than controls for the nega-

Ž .tive film, the majority of deficit patients ns14
answered all three content questions correctly.
Besides reflecting decreased understanding of the
films, lower accuracy scores might be related to
decreased emotional responsivity to the films. To
explore this possibility, correlations were com-
puted between accuracy scores and both facial

Ž .expressivity i.e. FACES and emotional experi-
ence in response to the films. None of these

correlations were significant, suggesting that de-
creased understanding of the films was not
strongly related to emotional responding.

4. Discussion

The present study was designed to examine
emotional responding in deficit patients, non-def-
icit patients, and controls, and to investigate the
importance of the deficitrnon-deficit distinction
for studies of emotional responding in
schizophrenia. As predicted, deficit patients ex-
hibited fewer outward facial expressions to the
films than both non-deficit patients and controls.
Several previous studies have found that
schizophrenic patients exhibit less facial expres-
sivity to emotional stimuli than non-patients
ŽKrause et al., 1989; Berenbaum and Oltmanns,

.1992; Kring et al., 1993; Kring and Neale, 1996 .
However, none of these studies distinguished
between deficit and non-deficit patients. In the
present study, diminished expressivity to the films
was found for deficit, but not for non-deficit
patients, suggesting that differences in observable
expressivity between schizophrenic patients and
non-patients may be primarily confined to deficit
schizophrenic patients.

Non-deficit patients were expected to be some-
what less expressive in response to the films than
controls because it seemed likely that a number
of patients within the non-deficit group would
manifest secondary flat affect. However, only one
non-deficit patient exhibited secondary flat affect
of at least moderate severity during the clinical
interview, while the remainder of non-deficit
patients either exhibited minimal or no flat affect.
Perhaps a non-deficit group consisting of several
patients with secondary flat affect would have
exhibited less expressivity to the films than con-
trols.

The most surprising result of the study is that
the deficit patients did not report experiencing
less emotion to the films than non-patients. Per-
haps diminished emotional range is not related to
reported emotional experience to the films.
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Diminished emotional range, as defined in the
SDS, is characterized by a dampening of emotio-
nal experience for at least a 1-year period and
thus presumably represents an enduring, trait-like
measure of emotional experience. In contrast,
reported emotional experience in response to
films is a state measure based on a single assess-
ment of emotion experienced in the moment. Stud-
ies that have examined the relationship between
other trait measures of affect, such as anhedonia,
and state, self-reported emotional experience to
films have yielded inconsistent findings but gener-
ally suggest partial correspondence between trait
and state measures of emotion in schizophrenia
Že.g. Berenbaum and Oltmanns, 1992; Blanchard

.et al., 1994 . Similarly, in the present study, the
diminished emotional range item was correlated
with reported positive and activated emotion to
the films, suggesting partial agreement between
trait-like and state assessments of emotional ex-
perience.

Previous studies using emotional stimuli have
found that schizophrenic patients show a disjunc-

Žtion in emotional responding i.e. diminished ex-
.pressivity but not diminished experience , and the

present study hypothesized that this disjunction
might be confined to non-deficit patients. Con-
trary to predictions, however, non-deficit patients
showed a correspondence between the expressive
and experiential components of emotion. That is,
compared to controls, non-deficit patients were as
expressive and reported experiencing as much
pleasant and more unpleasant emotion in re-
sponse to the films. By contrast, a disjunction in
emotional responding seemed to characterize
deficit patients, who were less expressive but did
not report less emotional experience.

Deficit and non-deficit patients have previously
been found to differ on clinical ratings of psychi-
atric symptoms that are related to emotional re-
sponding, and the present study sought to repli-
cate these differences. Specifically, by definition,
deficit patients were expected to exhibit more

Ž .severe negative symptoms e.g. flat affect , have a
diminished affective range, and not show more
severe depression or anxiety compared to non-
deficit patients. Indeed, compared to non-deficit

patients, deficit patients exhibited more severe
flat affect and negative symptoms and a dimin-
ished affective range, did not differ on depres-
sion, and had less severe anxiety.

One avenue for future research would be to
more closely examine the clinical and behavioral
correlates of the diminished emotional range item
of the SDS. Interestingly, diminished emotional
range is not among the negative symptoms cur-
rently supported by factor-analytic and reliability

Ž .studies Earnst and Kring, 1997 . While this
symptom is highly correlated with other SDS
symptoms, it has not been included in factor
analyses of negative symptoms. Future factor
analyses of schizophrenia symptoms should in-
clude diminished emotional range to determine
whether it has a strong loading on the negative
symptom factor.

Another fruitful avenue for research would be
to compare deficit and non-deficit patients’ emo-
tional experience using other emotion-eliciting
situations. Indeed, the generalizability of emotio-
nal responding from a film-viewing paradigm is
somewhat limited. Future research might ex-
amine patients’ reported emotional experience
while they are describing emotional events from
their own lives or while they are interacting with
family members andror significant others. Inter-

Ž .estingly, Ventura et al. 1996 found that deficit
patients reported significant positive life events
Ž .e.g. starting school or a job as less challenging
compared to non-deficit patients and controls,
and also reported significant negative life events
Ž .e.g. quitting a job, ending a relationship as less
distressing compared to non-deficit patients. If
deficit patients were indeed found to report
diminished emotional experience on the basis of a
number of other experimental techniques, the
present study’s null findings for emotional experi-
ence might say more about the external validity of
the film-viewing paradigm than about the rele-
vance of the deficitrnon-deficit distinction for the
study of emotional experience in schizophrenia.

Limitations of the present study should be ac-
knowledged. First, the groups only included male
participants, and thus it is unclear whether fe-
male participants would exhibit similar patterns
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of emotional responding. Second, all of the
patients in the present study were taking neu-
roleptic medication, which can produce side ef-
fects such as akinesia, although it is unlikely that
this side effect influenced the results because
many of the patients did not exhibit any akinesia
symptoms, and those non-deficit patients who did
generally had symptoms of very mild severity. In a
longitudinal study that examined emotional re-
sponding in a group of schizophrenic patients
when they were unmedicated and again when
they were medicated, facial expressivity and re-
ported emotional experience were not affected by

Ž .medication status Kring and Earnst, 1999 . Third,
the majority of the patients were outpatients and
had mild psychiatric symptoms overall, and thus it
is uncertain whether similar patterns of emotio-
nal expression and experience would be seen in
patients with more severe psychiatric symptoms.
Fourth, the study had a relatively small sample
size, and thus the lack of group differences on the
pleasant, high activation, and low activation emo-
tional experience scales may have been due to
insufficient power to reject the null hypothesis.
However, we did have sufficient statistical power
to detect other between-group effects and also
within-group effects due to the film manipulation.

In sum, these data provide fairly compelling
evidence for diminished expressivity among deficit
patients. In addition, clinical ratings of psychiatric
symptoms related to emotional responding showed
diminished affective experience among deficit
patients. In contrast, deficit patients did not re-
port experiencing less emotion in response to the
films than controls. It seems that while deficit
patients may have diminished trait-like emotional
experience, they are able to experience emotion,
in the moment, in response to powerful emotional
stimuli. Taken together, these findings suggest
that deficit patients may have a higher threshold
for experiencing emotion. It is important to have
converging evidence from other experimental
paradigms to determine the contexts in which
deficit patients show diminished emotional expe-
rience, so that the hypothesis of a higher experi-
ential threshold among deficit patients can be
fully investigated.

Acknowledgements

This research is based on a dissertation by
Kelly S. Earnst submitted to the graduate school
at Vanderbilt University. This research was sup-
ported in part by a Vanderbilt Dissertation En-
hancement Award and a Sigma Xi Grant-in-Aid
of Research awarded to the first author, and a
NARSAD grant awarded to the second author.
Portions of this research were presented at the
annual meeting of the Society for Research in
Psychopathology, Palm Springs, California,
September 1997. We thank Andrew Tomarken,
Carolyn Cave, Steve Hollon, and Peter Loosen
for their helpful comments on previous versions
of this report.

References

American Psychiatric Association, 1994. Diagnostic and Statis-
tical Manual of Mental Disorders, 4th ed. Author, Wash-
ington, D.C.

American Psychiatric Association, 1997. Practice guideline for
the treatment of patients with schizophrenia. American

Ž .Journal of Psychiatry 154 Suppl. 4 .
Bartko, J.J., Carpenter, W.T., 1976. On the methods and

theory of reliability. Journal of Nervous and Mental Dis-
ease 167, 307]317.

Berenbaum, H., Oltmanns, T.F., 1992. Emotional experience
and expression in schizophrenia and depression. Journal of
Abnormal Psychology 101, 37]44.

Blanchard, J.J., Neale, J.M., 1992. Medication effects: concep-
tual and methodological issues in schizophrenia research.
Clinical Psychology Review 12, 345]361.

Blanchard, J.J., Bellack, A.S., Mueser, K.T., 1994. Affective
and social-behavioral correlates of physical and social an-
hedonia in schizophrenia. Journal of Abnormal Psychology
103, 719]728.

Bleuler, E., 1950. Dementia Praecox or the Group of
Ž .Schizophrenias. J. Zinkin, Trans. . International Universi-

Ž .ties Press, Inc., New York Originally published in 1911 .
Breier, A., Buchanan, R.W., Kirkpatrick, B., Davis, O.R.,

Irish, D., Summerfelt, A., Carpenter, W.T., 1994. Effects of
clozapine on positive and negative symptoms in outpatients
with schizophrenia. American Journal of Psychiatry 151,
20]26.

Bryson, G., Bell, M., Kaplan, E., Greig, T., Lysaker, P., 1998.
Affect recognition in deficit syndrome schizophrenia. Psy-
chiatry Research 77, 113]120.

Buchanan, R.W., Kirkpatrick, B., Tamminga, C.A., 1989. Dif-
ferential patterns of glucose metabolism in deficit and
non-deficit schizophrenia. Biological Psychiatry 25,
99A]100A.



( )K.S. Earnst, A.M. Kring r Psychiatry Research 88 1999 191]207206

Buchanan, R.W., Kirkpatrick, B., Heinrichs, D.W., Carpenter,
W.T., 1990. Clinical correlates of the deficit syndrome of
schizophrenia. American Journal of Psychiatry 147,
290]294.

Buchanan, R.W., Strauss, M.E., Kirkpatrick, B., Holstein, C.,
Breier, A., Carpenter, W.T., 1994. Neuropsychological im-
pairments in deficit vs. non-deficit forms of schizophrenia.
Archives of General Psychiatry 51, 804]811.

Buchanan, R.W., Strauss, M.E., Breier, A., Kirkpatrick, B.,
Carpenter, W.T., 1997. Attentional impairment in deficit
and non-deficit forms of schizophrenia. American Journal
of Psychiatry 154, 363]370.

Carpenter, W.T., 1991. Psychopathology and common sense:
where we went wrong with negative symptoms. Biological
Psychiatry 29, 735]737.

Carpenter, W.T., Heinrichs, D.W., Alphs, L.D., 1985. Treat-
ment of negative symptoms. Schizophrenia Bulletin 11,
440]452.

Carpenter, W.T., Heinrichs, D.W., Wagman, A.M.I., 1988.
Deficit and non-deficit forms of schizophrenia: the concept.
American Journal of Psychiatry 145, 578]583.

Conley, R., Gounaris, C., Tamminga, C., 1994. Clozapine
response varies in deficit versus non-deficit schizophrenic
subjects. Biological Psychiatry 35, 746]747.

Cronbach, L.J., 1951. Coefficient alpha and the internal struc-
ture of tests. Psychometrika 16, 297]334.

deLeon, J., Canuso, C., White, A.O., Simpson, G.M., 1994. A
pilot effort to determine benztropine equivalents of anti-
cholinergic medications. Hospital and Community Psychia-
try 45, 606]607.

DiMascio, A., Bernardo, D.L., Greenblatt, D.J., Marder, J.E.,
1976. A controlled trial of amantadine in drug-induced
extrapyramidal disorders. Archives of General Psychiatry
33, 599]602.

Dworkin, R.H., Clark, S.C., Amador, X.F., Gorman, J.M.,
1996. Does affective blunting in schizophrenia reflect af-
fective deficit or neuromotor dysfunction? Schizophrenia
Research 20, 301]306.

Earnst, K.S., Kring, A.M., 1997. Construct validity of negative
symptoms: an empirical and conceptual review. Clinical
Psychology Review 17, 167]189.

Fenton, W.S., McGlashan, T.H., 1994. Antecedents, symptom
progression, and long-term outcome of the deficit syn-
drome in schizophrenia. American Journal of Psychiatry
151, 351]356.

First, M.B., Spitzer, R.L., Gibbon, M., Williams, J.B.W., 1994.
Structured Clinical Interview for DSM-IV}Patient Ver-
sion. Biometrics Research Department, New York State
Psychiatric Institute, New York.

Gross, J.J., Levenson, R.W., 1995. Emotion elicitation using
films. Cognition and Emotion 9, 87]108.

Guy, W., 1976. ECDEU Assessment Manual for Psychophar-
macology. Department of Health, Education, and Welfare,
Washington, DC.

Kirkpatrick, B., Buchanan, R.W., 1990. Anhedonia and the
deficit syndrome of schizophrenia. Psychiatry Research 31,
25]30.

Kirkpatrick, B., Buchanan, R.W., McKinney, P.D., Alphs, L.D.,
Carpenter, W.T., 1989. The Schedule for the Deficit Syn-
drome: an instrument for research in schizophrenia. Psy-
chiatry Research 30, 119]123.

Kirkpatrick, B., Buchanan, R.W., Breier, A., Carpenter, W.T.,
1993. Case identification and stability of the deficit syn-
drome of schizophrenia. Psychiatry Research 47, 47]56.

Kirkpatrick, B., Buchanan, R.W., Breier, A., Carpenter, W.T.,
1994. Depressive symptoms and the deficit syndrome of
schizophrenia. Journal of Nervous and Mental Disease 182,
452]455.

Kause, R., Steimer, E., Sanger-Alt, C., Wagner, G., 1989.
Facial expression of schizophrenic patients and their inter-
action partners. Psychiatry 52, 1]12.

Kring, A.M., Earnst, K.S., 1999. Stability of emotional re-
sponding in schizophrenia. Behavior Therapy 30, 373]388.

Kring, A.M., Neale, J.M., 1996. Do schizophrenic patients
show a disjunction among expressive, experiential, and psy-
chophysiological components of emotion? Journal of
Abnormal Psychology 105, 249]257.

Kring, A.M., Sloan, D., 1991. The Facial Expression Coding
Ž .System FACES : a users guide. Unpublished article.

Kring, A.M., Kerr, S., Smith, D.A., Neale, J.M., 1993. Flat
affect in schizophrenia does not reflect diminished subjec-
tive experience of emotion. Journal of Abnormal Psy-
chology 102, 507]517.

Larsen, R.J., Diener, E., 1992. Promises and problems with
Ž .the circumplex model of emotion. In: Clark, M. Ed. ,

Review of Personality and Social Psychology, 13. Sage,
Newbury Park, CA, pp. 25]59.

Lindenmayer, J.P., Kay, S.R., 1989. Depression, affect and
negative symptoms in schizophrenia. British Journal of

Ž .Psychiatry 155 Suppl. 7 , 108]114.
Loas, G., Noisette, C., Legrand, A., Boyer, P., 1996. Anhedo-

nia, depression and the deficit syndrome of schizophrenia.
Acta Psychiatrica Scandinavica 94, 477]479.

Marder, S.R., Wirshing, W.C., Van Putten, T., 1991. Drug
treatment of schizophrenia: overview of recent research.
Schizophrenia Research 4, 81]90.

Mayerhoff, D.I., Loebel, A.D., Alvir, J.M.J., Szymanski, S.R.,
Geisler, S.H., Borenstein, M., Lieberman, J.A., 1994. The
deficit state in first-episode schizophrenia. American Jour-
nal of Psychiatry 151, 1417]1422.

Overall, J.E., Gorham, D.R., 1962. The Brief Psychiatric Rat-
ing Scale. Psychological Reports 10, 799]812.

Rifkin, A., 1987. Extrapyramidal side effects: a historical per-
Ž .spective. Journal of Clinical Psychiatry 48 Suppl. 9 , 3]6.

Russell, J.A., 1978. Evidence of convergent validity on the
dimensions of affect. Journal of Personality and Social
Psychology 36, 1152]1168.

Samson, J.A., Gurrera, R.J., Nisenson, L., Schildkraut, J.J.,
1995. Platelet monoamine oxidase activity and deficit syn-
drome schizophrenia. Psychiatry Research 56, 25]31.

Shrout, P.E., Fleiss, J.L., 1979. Intraclass correlations: uses in
assessing rater reliability. Psychological Bulletin 86,
420]428.

Sommers, A.A., 1985. ‘Negative symptoms’: conceptual and



( )K.S. Earnst, A.M. Kring r Psychiatry Research 88 1999 191]207 207

methodological problems. Schizophrenia Bulletin 11,
364]379.

Tamminga, C.A., Thaker, G.K., Buchanan, R., Kirkpatrick, B.,
Alphs, L.D., Chase, T.N., Carpenter, W.T., 1992. Limbic
system abnormalities identified in schizophrenia using
positron emission tomography with fluorodeoxyglucose and
neocortical alterations with deficit syndrome. Archives of
General Psychiatry 49, 522]530.

Thaker, G., Kirkpatrick, B., Buchanan, R.W., Ellsberry, R.,
Lahti, A., Tamminga, C., 1989. Oculomotor abnormalities
and their clinical correlates in schizophrenia. Psychophar-
macology Bulletin 25, 491]497.

Thompson, P.A., Buckley, P.F., Meltzer, H.Y., 1994. The Brief
Psychiatric Rating Scale: effect of scaling system on clinical
response assessment. Journal of Clinical Psychopharma-
cology 14, 344]346.

Van Putten, T., Marder, S.R., 1987. Behavioral toxicity of
Žantipsychotic drugs. Journal of Clinical Psychiatry 48 Suppl.

.9 , 13]19.
Van Putten, T., May, P.R.A., Wilkins, J.N., 1980. Importance

of akinesia: plasma chlorpromazine and prolactin levels.
American Journal of Psychiatry 137, 1446]1448.

Ventura, J., Subotnik, K.L., Neuchterlein, K.H., 1996. Fre-
quency and cognitive appraisal of life events in deficit
syndrome schizophrenia patients. Poster presented at the
annual Meeting of the Society for Research in Psy-
chopathology, Atlanta, GA.

Wagman, A.M.I., Heinrichs, D.W., Carpenter, W.T., 1987.
Deficit and non-deficit forms of schizophrenia: neuropsy-
chological evaluation. Psychiatry Research 22, 319]330.


