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Objective: The possibility that delusions
of influence could be related to abnormal
recognition of one’s own actions was in-
vestigated in persons with schizophrenia.

Method: Schizophrenic patients with
(N=6) and without (N=18) delusions of in-
fluence were compared with normal sub-
jects (N=29) on an action recognition task.
The image of a virtual right hand holding
a joystick was presented to the subjects
through a mirror so that the image was
superimposed on their real hand holding
a real joystick. Subjects executed discrete
movements in different directions. Angu-
lar biases and temporal delays were ran-
domly introduced in some trials, such
that the movement of the virtual hand
departed from the movement executed
by the subjects. After each trial, subjects

were asked whether the movement they
saw was their own.

Results: Compared with normal sub-
jects, both patient groups made signifi-
cantly more recognition errors in trials
with temporal delays. In trials with angu-
lar biases, the error rate of patients with
delusions of influence significantly dif-
fered from that of comparison subjects
and from that of patients without delu-
sions of influence.

Conclusions: The findings support the
hypothesis that delusions of influence are
associated with a quantifiable difficulty in
correct self-attribution of actions. This diffi-
culty may be related to a specific impair-
ment of a neural action attribution system.

(Am J Psychiatry 2001; 158:454-459)

A mong the wide range of manifestations characteriz-
ing schizophrenia, some of the positive symptoms have
been considered critical for the diagnosis of this disease.
According to Schneider (1), first-rank symptoms refer to a
state where patients interpret their own thoughts or ac-
tions as due to the influence of alien forces or of other peo-
ple. The fact that these symptoms, when narrowly defined
(2), can be considered specific to schizophrenia, together
with their relative homogeneity across patients, suggests
that first-rank symptoms might reflect the disruption of a
mechanism that normally generates consciousness of
one’s own actions and thoughts and allows their correct at-
tribution to their author. Thus a study of attribution be-
havior in schizophrenic patients would shed light on this
critical function and increase understanding of the factors
responsible for misattribution in the patients.

Previous studies that have examined the monitoring of
actions in schizophrenia have found that patients with
positive symptoms are impaired in error-correcting tasks
when tested in the absence of visual feedback (3, 4) and in
a drawing task that uses a joystick or a keyboard (5). How-
ever, these results do not clarify whether impaired perfor-
mance in the absence of visual control is related to an al-
tered representation of the action to be performed or to a
defect in the sensorimotor loops normally used to control
movement execution.
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The hypothesis of altered representation is supported
by clinical experience with patients who have delusions of
influence. These patients tend to deny being the author of
the decisions to perform their own actions, even if they
have actually performed these actions, suggesting that
they cannot match an executed action with the corre-
sponding representation or intention. This hypothesis can
be directly tested by studying patients’ ability to distin-
guish between actions that they have performed and ac-
tions performed by others. In a pioneering study (6),
normal subjects were presented with movements of an
uncertain origin through a procedure in which the image
of an actor’s hand was visually superimposed on (and in-
distinguishable from) the subjects’ own hands. Move-
ments performed by the actor’s hand could be either in
concordance or in discordance with the subjects’ own
movements. Even in the case of discordant movements,
subjects experienced the actor’s hand as their own despite
obvious discrepancies between self-generated move-
ments and the movements they saw. In cases of discordant
movements, they reported feelings of strangeness or im-
pressions of having their hand pulled by some external
force.

Daprati et al. (7) used a new version of this paradigm in
a comparison of schizophrenic patients and normal sub-
jects. In that study, subjects performed simple manual
gestures with their right hand, which they monitored with
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a video camera. At times, the image of the subject’s hand
was replaced by the image of an investigator’s hand per-
forming the same or a different gesture. At the end of each
trial, subjects gave a verbal judgment about whether the
hand they had seen was their own hand or another hand.
In the most “difficult” trials, in which the subjects saw an-
other hand performing the same movement they had per-
formed, normal subjects misjudged the alien hand as
theirs in about 30% of the cases. The error rate was 80% in
patients with delusions of influence and 57% in patients
without delusions of influence.

These studies demonstrated that clinical difficulty in
identifying the origin of an action can be experimentally
provoked. However, they did not identify the cues that al-
lowed the comparison subjects to give correct attribution
responses and that were missed by the patients with delu-
sions of influence. The study described here was designed
to answer this question. In a study design similar to that
used by Daprati et al. (7), a realistic virtual hand, instead of
the hand of an investigator, was superimposed on the sub-
ject’s hand. This device allowed more standardized study
conditions, including systematic distortion of the move-
ments of the virtual hand with respect to those of the sub-
jects’ hand. The results fully support the existence of im-
paired attributions of action in schizophrenia, especially
in patients with delusions of influence.

Method

Subjects

Twenty-nine patients with schizophrenia (23 men and six
women; mean age=34.6 years, SD=11.0) and 29 normal subjects
(20 men and nine women; mean age=36.7 years, SD=11.5) partic-
ipated in the study. Patients and comparison subjects were naive
about the purpose of the study procedure. This study was ap-
proved by the local ethics committee (Comité Consultatif de Pro-
tection des Personnes se Prétant & la Recherche Biomédicale,
Centre Léon Bérard, Lyon). After a complete description of the
study procedures, all participants provided written consent.

Patients who were selected for the study met the DSM-IV crite-
ria for schizophrenia. None of the patients met criteria for addi-
tional diagnoses. Comparison subjects were recruited from the
maintenance staff of two hospitals. Exclusion criteria in both
groups were visual and auditory disorders, history of neurological
iliness or trauma, alcohol and drug dependence according to the
DSM-IV criteria, and age older than 65 years or younger than 18
years. The patient and comparison groups did not differ signifi-
cantly in age, sex, laterality, and educational level.

Seventeen of the 29 patients were hospitalized at the time of
the study. Twelve patients met the criteria for the paranoid type of
schizophrenia, three for the disorganized type, 11 for the undif-
ferentiated type, and three for the residual type. All but three pa-
tients were right-handed, according to assessments made with
the Edinburgh Inventory (8). The mean disease duration was 11.3
years (SD=9.0, range=1-33). All patients were treated with anti-
psychotic medication (principally risperidone, olanzapine, cloza-
pine, and levomepromazine) and were clinically stable at the
time of testing. We could find no information in the literature on
possible effects of medications on tasks similar to those used in
the present work.
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Neuropsychological tests, including the Birmingham Object
Recognition Battery (9) and Raven's Coloured Progressive Matri-
ces (10), were used to assess patients’ spatial perception abilities
and intellectual performance. The Birmingham Object Recogni-
tion Battery assesses the ability to process basic features of simple
or geometric pictures. The patients’ mean scores on the six tests
from the battery that were used in the study were within the nor-
mal range (line match test A score=26.7, compared with the cutoff
score of 22 for the lower limit of the normal range; circle match
test A score=26.7, compared with the cutoff of 19; line orientation
match test A score=24.5, compared with the cutoff of 18; position
of gap match test A score=34.7, compared with the cutoff of 24;
minimal feature view task score=24.4, compared with the cutoff
of 18.5; and item match task score=31.5, compared with the cutoff
of 24). The Coloured Progressive Matrices examines the effective-
ness of visuospatial reasoning and may detect low intellectual
performance. The patients’ mean score on this test (mean=28.4,
SD=2.3, range=24-31) was within the normal range for their age
group (11).

All patients underwent clinical assessment with the Scale for
the Assessment of Positive Symptoms (SAPS) (12) and the Scale
for the Assessment of Negative Symptoms (SANS) (13). Mean
scores were 24.7 for the SAPS (SD=12.3, range=8-60) and 41.3 for
the SANS (SD=19.9, range=6-85). In addition, a subscale for pas-
sivity phenomena, consisting of items 15-19 of the SAPS, was de-
fined. This subscale allowed classification of the patients as hav-
ing or not having delusions of influence. At the time of testing, six
patients with a passivity phenomena subscale score greater than
2 (mean=6.3, SD=2.8, range=3-9) were classified as “influenced.”
The remaining 23 patients, with scores of 2 or less on this sub-
scale, were classified as “noninfluenced.” There were no differ-
ences between the two groups of patients in educational level, in-
tellectual level, clinical features (SAPS and SANS total scores), and
scores on five tests from the Birmingham Object Recognition Bat-
tery. The mean age of the influenced patients (25.2 years, SD=3.5)
was significantly lower than the mean age of the noninfluenced
patients (37.1 years, SD=11.0) (t=-2.6, df=27, p<0.02). Perfor-
mance on the item match task of the Birmingham Object Recog-
nition Battery was significantly lower in influenced patients
(mean score=29.7, SD=3.9) than in noninfluenced patients (mean
score=31.9, SD=0.3) (t=-2.7, df=27, p<0.02) but was within the
normal range.

During the study procedure, five noninfluenced patients were
unable to perform the task correctly, and their data were not in-
cluded in the comparative analysis. The behavior of these five pa-
tients during the task will be described in the first section of Re-
sults. They did not differ from the other noninfluenced patients in
age, illness duration, educational level, intellectual performance,
perceptual abilities (Birmingham Object Recognition Battery
scores), or total SAPS score. By contrast, their total SANS score
was significantly higher (mean=58.2, SD=16.5) than that of the
other noninfluenced patients (mean=36.0, SD=18.8) (t=2.38, df=
21, p<0.03).

Materials

During the study procedure, the image of an electronically
constructed hand was presented to the subjects on a computer
screen with a high refresh rate. A specially designed program syn-
thesized pictures of a hand holding a joystick according to the po-
sition of a joystick that was actually held by the subject and was
connected to the computer. This design allowed the dynamic rep-
resentation of the movements of the joystick held by the subject
with an intrinsic delay <30 msec. Temporal or angular biases
could be introduced in this representation (see the section on
procedure), modifying the apparent direction or the degree of
synchrony of the movement actually performed by the subject
with respect to the movement displayed on the computer screen.
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The computer screen was placed face down on a metallic sup-
port. A horizontal mirror, located 18 centimeters below the
screen, reflected the image. The joystick was placed below the
mirror on the table supporting the apparatus. The distance be-
tween the table and the mirror was 31 cm, so that the subject’s
hand holding the joystick was approximately 18 cm below the
mirror. Thus, when subjects looked at the mirror, they saw the im-
age of a virtual hand moving a joystick just above their own hand
actually moving a joystick.

Procedure

Subjects sat comfortably in front of the apparatus with their
forehead leaning on a foam cushion. They held the joystick with
the right hand, with the elbow resting on the table. The position of
the forearm was adjusted so as to coincide with the direction of
the virtual forearm seen in the mirror. Subjects were instructed to
maintain their fingers in a fixed position on the joystick and to re-
strict their movements to the wrist joint.

The task consisted of executing a series of simple movements
with the joystick. Each trial started with a dark screen. A green
spot (1 cm in diameter) was displayed for 1 second on the left, on
the right, or on the top of the screen. The image of the virtual
hand then appeared for 2 seconds, during which the subject had
to execute a movement of the joystick in the direction indicated
by the position of the green spot. Immediately after the trial, sub-
jects had to answer the following question with a yes-or-no re-
sponse: “Did the movement you saw on the screen exactly corre-
spond to that you have made with your hand?”

Three categories of trials were used: 1) neutral trials, in which
the movements of the virtual hand exactly replicated those made
by the joystick, 2) trials with angular biases, in which the move-
ments of the virtual hand deviated by a given angular value (5°,
10°, 15°, 20°, 25°, 30°, and 40° either to the right or to the left) with
respect to those made by the joystick, and 3) trials with temporal
biases, in which the movements of the virtual hand were delayed
by a given time (50, 100, 150, 200, 300, 400, and 500 msec) with re-
spect to those made by the joystick. Each trial with a temporal
bias was run four times for each of the three directions of move-
ment (left, right, and top of the screen) (N=84); trials with an an-
gular bias were run two times with a bias to the right and two
times with a bias to the left for each of the three directions of
movement (N=84). Finally, neutral trials were run 12 times. Each
subject therefore executed a total of 180 trials. The order of pre-
sentation of the 180 trials was randomized before the participa-
tion of each subject. Identical trials could not be presented one
after the other.

A 5-minute break was provided after 90 trials. Missed trials
were repeated if necessary. Before the undergoing the study pro-
cedure, each subject had a training session during which the sub-
ject was instructed to freely move the joystick. During the first 30
seconds of the training session, no bias was used; then, a 500-
msec bias was introduced; and finally a 30° bias was introduced.

Data Analysis

Verbal responses of the subjects were recorded. Depending on
whether trials were with or without bias, subjects could poten-
tially make two types of errors: 1) “yes” responses in trials with a
bias, and 2) “no” responses in neutral trials. The maximum num-
ber of errors was 12 for the neutral trials and 84 for the trials with
an angular or a temporal bias. Presentation of the results will fo-
cus on the “yes” responses, which reflect the subjects’ ability to
recognize a movement as their own.

Nonparametric statistics were used to analyze the data because
the scores were not normally distributed. Results for the normal
comparison group and two subgroups of patients (influenced
and noninfluenced) were compared with the median test and
pairwise Mann-Whitney U tests.
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Results

Descriptive Analysis

Comparison subjects and patients gave “yes” (correct)
responses in nearly all neutral trials. The median value of
erroneous “no” responses was equally small (N=1) for all
three groups. The distribution of “yes” responses for the
biased trials, although clearly different between the
groups, as will be discussed in the next section, had arela-
tively similar pattern across the groups. Among both com-
parison subjects and patients, the number of “yes” re-
sponses was higher for the smaller temporal and angular
biases and decreased as the biases increased. In other
words, only the slope of the curve differed between
groups. This was not the case, however, for five of the 29
patients, who showed no tendency for a decay of “yes” re-
sponses in the trials with angular biases, even for the
larger values of the biases. Instead, they continued to give
“yes” responses at nearly the maximum rate for all biases.
These patients, who gave “yes” responses for more than
90% of the trials in the last three classes of angular biases
(25°, 30° and 40°), were considered nonresponsive to this
experimental variable. For this reason, their data were not
included in the comparison analysis. None of these pa-
tients had delusions of influence or hallucinations.

Between-Group Analysis

Global differences. Schizophrenic patients with delu-
sions of influence gave globally more “yes” responses than
noninfluenced schizophrenic patients and comparison
subjects in both the trials with angular biases (median=
56.5 for influenced patients; median=39.0 for noninflu-
enced patients; median=33.0 for comparison subjects)
and temporal biases (median=53.5 for influenced pa-
tients; median=49.5 for noninfluenced patients; median=
29.0 for comparison subjects). The median test for “yes”
responses revealed that the differences between groups
were significant both for the trials with angular biases (x2=
7.67, df=2, p<0.03) and those with temporal biases (x2=
20.49, df=2, p<0.001). The Mann-Whitney U tests for glo-
bal response scores revealed that influenced patients pro-
duced significantly more errors than comparison subjects
both in trials with angular biases (U=19.5, z=-2.95, N=35,
p=0.003) and in trials with temporal biases (U=16.5, z=—
3.09, N=35, p=0.002), but that noninfluenced patients sig-
nificantly differed from comparison subjects only in trials
with temporal biases (U=73.0, z=—4.11, N=47, p<0.001).
The difference approached significance in trials with an-
gular biases (U=178.5, z=-1.80, N=47, p=0.07). However,
there was a significant difference between the two groups
of patients for the trials with an angular bias (U=23.5, z=
2.03, N=24, p<0.05). No correlation was found between pa-
tients’ global scores and age, se, illness duration, and per-
formance on the Birmingham Object Recognition Battery,
and no correlation was found between normal subjects’
global scores and age and sex.
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FIGURE 1. Number of “Yes” Responses by Schizophrenic Patients With and Without Delusions of Influence and Normal
Comparison Subjects Asked Whether Hand Movements on a Computer Screen Matched Their Own Hand Movements, by
Degree of Angular Bias or Temporal Delay in the Movements on the Screen

—@— Schizophrenic patients with delusions of influence (N=6)
-‘-Schizophrenic patients without delusions of influence (N=18)
—l- Normal comparison subjects (N=29)
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TABLE 1. Pairwise Comparisons of Number of “Yes” Responses by Schizophrenic Patients With and Without Delusions of
Influence and Normal Comparison Subjects Asked Whether Hand Movements on a Computer Screen Matched Their Own
Hand Movements, by Degree of Temporal Delay in the Movements on the Screen

Comparison Subjects (N=29)
Versus Patients Without Delusions
of Influence (N=18)

Comparison Subjects (N=29)
Versus Patients With Delusions
of Influence (N=6)

Patients Without Delusions of Influence
(N=18) Versus Patients With Delusions
of Influence (N=6)

Temporal

Delay U z p U z p U z p
50 msec 253.0 0.17 0.86 61.0 -1.14 0.26 34.0 -1.33 0.18
100 msec 147.0 -2.49 <0.02 36.5 -2.21 <0.03 48.0 -0.40 0.69
150 msec 102.5 -3.47 <0.001 25.0 -2.71 0.007 435 -0.70 0.48
200 msec 87.5 -3.80 <0.001 21.5 -2.87 0.004 48.0 -0.40 0.69
300 msec 715 -4.15 <0.001 18.5 -3.00 0.003 495 0.30 0.76
400 msec 56.5 -4.47 <0.001 13.0 -3.24 0.001 41.0 0.87 0.39
500 msec 775 -4.02 <0.001 15.5 -3.13 0.002 46.5 -0.50 0.62

Pairwise comparisons. Figure 1 shows that the differ-
ences between the comparison group and the two pa-
tients groups varied as a function of the amplitude of the
biases. In the trials with an angular bias, patients without
delusions of influence showed a sharp decrease in errone-
ous “yes” responses (to 50% of the maximum number of
errors) for a bias between 15° and 20°, a pattern not very
different from that of the comparison subjects. However,
patients with delusions of influence did not reach the
same number of “yes” responses until the bias increased
to 30°-40°. In the trials with a temporal bias, comparison
subjects showed a clear decrease in “yes” responses for a
relatively small bias (100-150 msec), while both influ-
enced and noninfluenced patients did not show a de-
crease in the rate of “yes” responses until the bias reached
300 msec.

Pairwise comparisons for each class of trials showed that
both groups of patients produced significantly more errors
than the comparison group in the trials with a temporal
bias longer than 100 msec (Table 1). In the trials with an an-
gular bias, pairwise differences between the influenced pa-
tients and the comparison group were significant for bi-
ases larger than 10°, and pairwise differences between the
noninfluenced patients and the comparison group were
significant only for biases of 30° and 40° (Table 2).
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The two groups of patients differed significantly from
each other only for the trials with a 10° bias (Table 2). For
most of the other angles, the differences were close to sig-
nificance. For the trials with a temporal bias, no significant
differences between the two groups of patients were ob-
served (Table 1).

Discussion

The present results demonstrate that experimental ma-
nipulations of the appearance of one’s own movements
impair the correct self-attribution of these movements
and that this effect is dramatically larger in patients with
schizophrenia.

Comparison subjects still recognize as their own a move-
ment delayed by up to 150 msec with respect to the move-
ment they actually executed. Similarly, if normal subjects
see their movement rotated from its actual trajectory by
about 15°, they still accept it as their own. These results
show that accuracy in detecting the features of one’s own
movement is limited and that this limitation is far above
perceptual thresholds of the visual system for detecting
temporal gaps or angular deviations. The limits reported
here for detecting differences between self-produced and
externally produced movements rather appear to be those
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TABLE 2. Pairwise Comparisons Number of “Yes” Responses by Schizophrenic Patients With and Without Delusions of In-
fluence and Normal Comparison Subjects Asked Whether Hand Movements on a Computer Screen Matched Their Own
Hand Movements, by Degree of Angular Bias in the Movements on the Screen

Comparison Subjects (N=29)
Versus Patients Without Delusions
of Influence (N=18)

Comparison Subjects (N=29)
Versus Patients With Delusions
of Influence (N=6)

Patients Without Delusions of Influence
(N=18) Versus Patients With Delusions
of Influence (N=6)

Angular Bias U z p U z p U z p

5° 2415 -0.43 0.67 51.5 -1.02 0.31 34.0 -0.82 041
10° 2425 -0.40 0.69 35.0 -2.27 <0.03 20.5 -2.23 <0.03
15° 2115 -1.08 0.28 27.5 -2.60 0.009 26.5 -1.83 <0.07
20° 210.5 -1.10 0.27 30.5 -2.47 <0.02 25.5 -1.90 <0.06
25° 196.0 -1.42 0.16 22.5 -2.82 0.005 32.0 -1.47 0.14
30° 124.5 -2.99 0.003 145 -3.17 0.001 26.0 -1.87 <0.07
40° 155.5 -2.31 0.02 175 -3.04 0.002 375 -1.10 0.27

of a specific neural system devoted to perception of biolog-
ical movements. The existence of such a system is indeed
suggested by several psychophysical experiments (14-16).

In the study described here, the patients were clearly
worse than comparison subjects at recognizing that
movements that were delayed or that deviated from their
own movements were distinct from their own movements.
Five patients, who were not included in the comparison
study, were unable to execute half of the study task; they
gave the same response in all trials with angular biases, a
pattern of responses that suggested they were unable to
“see” this type of bias. This behavior might be explained by
the fact that trials with temporal and angular biases were
randomized, and these patients might have been unable
to consciously monitor the existence of two types of bi-
ases. One can only conjecture that they would have be-
haved differently in an experiment with blocked, instead
of randomized, trials. Indeed, these patients had per-
formed correctly in the training session, where the two
types of biases were presented separately.

The remaining 24 schizophrenic patients all responded
not differently from chance when a time delay up to 300
msec was introduced. For angular deviations, only the pa-
tients with delusions of influence responded at chance for
deviations up to 30°, whereas noninfluenced patients
presented an error rate similar to that of comparison sub-
jects, i.e., they became aware of the angle around 15°. Be-
fore this lower self-attribution threshold in patients can
be related to a specific impairment, however, we have to
exclude the possibility that it could be explained by unre-
lated factors, such as defective perceptual or attentional
mechanisms. In the case of angular biases, this possibility
seems to be ruled out by the fact that all patients (includ-
ing the influenced ones) performed well on the Birming-
ham Object Recognition Battery (9), indicating that they
had a normal ability to discriminate small angular differ-
ences. In the case of temporal biases, one could argue that
schizophrenic patients are known to be slow in many
tasks and that their reaction times are globally greater,
a feature that can be categorized among the negative
symptoms (17).

However, the temporal delay condition in this study was
quite different from a reaction time task, and the patients’
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impairment was different from slowness to respond. In
this study, patients’ impairment was manifested in a diffi-
culty perceiving slight temporal differences. Recent find-
ings about schizophrenic patients’ difficulty in discrimi-
nating moving visual stimuli might represent a rationale
for the difficulty met by the patients in the present study
(18, 19). Although this impairment in resolving temporal
delays probably contributed to the high rate of misattribu-
tions observed here, it may not represent the core of the
problem because it did not differentiate the two sub-
groups of patients.

In contrast, the deficit in the detection of movement di-
rection might represent a critical factor in misattributing
actions. An impairment in trajectory judgments has been
reported in schizophrenic patients (20), but the deficit was
not related to the clinical symptoms of the patients. The
novelty of our finding is that only patients with delusions
of influence were impaired in attributing movements with
angular biases. An observer’s perception of the direction of
a movement is critical information for the observer’s un-
derstanding of the agent of this movement; the arm points
to the goal of the action, and its direction reveals the inten-
tion of the agent. Thus, it is not surprising that a patient
deprived of this information will misinterpret the inten-
tion displayed by others in their movements and that this
misinterpretation will have consequences for the patient’s
understanding of interactions between people. The fact
that, in the present study, patients with delusions of influ-
ence attributed to themselves movements that were dif-
ferent from those they had performed suggests that they
could attribute to themselves movements performed by
others, hence, the feeling of being influenced by other
agents.

An interesting hypothesis (21, 22) proposes that the un-
derstanding of an action performed by an external agent
could be based on an internal simulation of that action. By
placing himself “in the shoes of the agent,” the observer
experiences the same feelings and builds a representation
of the observed action. This theory is supported by two
types of arguments. First, different modalities of action
representation have in common a subliminal activation of
the motor system, which can be measured in terms of in-
creased excitability of the motor cortex (23-25). Second,
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functional imaging studies have shown that cerebral activ-
ity during imagination, preparation, and observation of a
given action involves largely overlapping patterns of acti-
vation (26-28). The network common to all of these condi-
tions involves the inferior parietal lobule (Brodmann’s
area 40), part of the supplementary motor area and the
ventral premotor area. The location and amplitude of ce-
rebral activation produced by the representation of an ac-
tion thus enables a subject to determine the origin of that
action. A functional imagery study in schizophrenic pa-
tients with delusions of influence (29) supported this
hypothesis.

Because of the small size of the group of patients with
delusions of influence in this study and the fact that many
individual statistical tests were combined in the final dis-
tributions, the results should be interpreted cautiously and
confirmed in further experiments. Additional information
is also needed about patterns of performance on similar
tasks among nonschizophrenic psychiatric patients.
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