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not simply related to the patients' overall level of psy- chopathology, intellectual or cognitive ability, or dose of medication. Furthermore, performance on the Wis-. 
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ecent work has reported a significant correlation between smooth pursuit eye movement and Wisconsin Card Sorting Test performance in patients with schizophrenia ( I ). Performance on both the smooth pursuit eye movement and Wisconsin Card Sorting Test tasks is thought to depend on intact frontal lobe functioning (1). Impaired performance on another eye movement task, namely, the antisaccade task, has also been shown to be related to frontal lobe dysfunction (2). In the antisaccade task, subjects need to suppress reflexive eye movements toward a cue that they have been instructed not to look at, but rather to look in the opposite direction of the cue. Schizophrenic patients have more difficulty suppressing reflexive glances at the cue than do nonschizophnenic control subjects (3); 73% of the patients with impaired antisaccade task performance showed atrophy of the frontal cortex on computed tomography scans. In this study, we examined the relationship between antisaccade task performance in patients with schizophrenia and other components of the schizophrenic syndrome that are thought to reflect impaired frontal lobe function, specifically, impaired Wisconsin Card Sorting Test performance and the so-called negative symptoms of schizophrenia, such as alogia, lack of motivation, and affective flattening (4). We also compared performance on the antisaccade task between schizophnenic and normal subjects.
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METHOD Twenty-seven patients (26 men, one woman; age range=26-59 years) who fulfilled DSM-III-R criteria for chronic schizophrenia and who gave written informed consent to participate were selected for the study. In all cases, a consensus diagnosis was made by at least two psychiatrists after the patient interview and chart review. The mean age of the patients was 38.5 years (SD=7.3), and the mean duration of illness was 14.8 years (SD=5.8). At the time of testing, patients were being treated with conventional neunoleptic mcdications (mean dose=1394.0 mg in chlonpromazine equivalents, SD=1560.2). Patients were clinically stable and fully able to cooperate with testing. The clinical diagnostic interview also included the Brief Psychiatric Rating Scale (BPRS) (5), the Schedule for the Assessment of Negative Symptoms in Schizophrenia (6), and the modified Mini-Mental State examination (with a total of 35 possible points) (7). The scores for the BPRS and Schedule for the Assessment of Negative Symptoms in Schizophrenia were determined by the consensus of at least two psychiatrists who were blind to the patients’ antisaccade and Wisconsin Card Sorting Test performance. Patients provided a medical history and received a physical examination and laboratory screen. They were free of medical or neurological conditions that could contribute to central nervous system or oculomoton impairment such as AIDS, stroke, seizure disorder, on hypoglycemia. Patients with substance use dependence disorders within the past year were excluded. Twelve normal subjects were tested on the antisaccade paradigm and Wisconsin Card Sorting Test. These comparison subjects included unpaid volunteers from the hospital staff, as well as paid volunteers who answered an advertisement. Comparison subjects did not have a past history of psychiatric illness or a past or
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present history of drug on alcohol abuse and had not used alcohol in the 24 hours before testing. All subjects were required to be able to cleanly visualize and identify stimuli on the computer screen. Subjects who did not have a full range of extraoculan eye movements or who had nystagmus on diplopia were excluded. The age of the comparison subjects (mean=37.6 years, SD=12.0) did not differ significantly from the age of the schizophnenic patients (t=0.30, df=37, p=O.77). Theme was a marginally significant difference between patients (mean=12.6 years, SD=2.0) and normal subjects (mean= 14.4 years, SD=3.S) in number of years of education completed (t=1.96, df=35, p=O.06). For two patients, data on level of education were not available. Antisaccade performance was evaluated with an infraned sclenal reflectance system. The stimuli for this task, based on an antisaccade task previously described (2), were presented on a computer screen positioned 1 00 cm from the subject. The series of events in one trial of the antisaccade task (and their duration) were as follows: 1) cross-shaped center fixation point (1 .5 seconds), 2) blank screen ( 1 .5 seconds), 3) open “cue” box 7#{149}50 to the left or right of the center (1.0 second), 4) blank screen (0.5 second), 5) “target” box filled with an X on 0 symbol appearing on the opposite side from the cue box equidistant from the center ( 1 .0 second), and 6) blank screen (1.5 seconds). The next trial began again with the center fixation point. The open box was about 2#{176} by 2#{176} in size; the x and 0 symbols were about 1.S in size (2). Across all trials, there were 20 presentations of the X symbol and 30 of the 0 symbol. Subjects were instructed not to look at the cue (open box), but rather to look immediately in the opposite direction, at approximately an equal distance from where the center cross appeared. They were told that a box filled with an on 0 symbol would appear on the screen on the opposite side from the cue and that they should press a button on the response box when the symbol was an X. Due to a technical failure in recording, data on symbol identification were not available for the first I 0 schizophrenic patients tested. Formal measurement of the antisaccade task was not begun until subjects completed an antisaccade stimulus demonstration and it was clean that they understood the task. Theme were SO trials in the task: 25 cue presentations to the left side of the screen and 25 to the right, presented in a random order. In the antisaccade task, the number of eye movements toward the cue (i.e., reflexive glances) was scored. Each subject was also tested with the Wisconsin Card Sorting Test, using a standardized administration and scoring system (8). The modified Mini-Mental State examination, BPRS, and Schedule for the Assessment ofNcgativc Symptoms in Schizophrenia were not administered to companison subjects and to one schizophrenic subject.
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eye movements toward the task was significantly higher (mean=38.9, SD=8.9) than



for comparison subjects (mean=29.3, SD=13.0) (t=-2.7, df=37, p=O.Ol ). Theme was no significant difference in the X symbol identification between the two groups (total possible conmect=20; schizophrenic patient group mcan=19.S, SD=1.1; normal group mean=19.9, SD= 0.3; t=1.22, df=27, p=O.23). The mean number of persevenative errors on the Wisconsin Card Sorting Test for the patient group was 43.1 (SD=28.8), and the mean number ofcategonies completed was 2.3 (SD=2.4); both of these measures were significantly correlated with the number of reflexive glances during the antisaccade task (r=0.57, df=25, p 
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