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 Abstract 

Introduction: From among various cognitive deficits, deficits in executive processes 

have an effective role in limiting the patients’ ability to retain, acquire, and re-learn 

the skills necessary for real-life performance. Thus, the present study aimed to 

compare the executive function of patients with schizophrenia, acute/chronic type I 

disorder, and the healthy group. 

Methods: The present research was an analytical-comparative study. The statistical 

population consisted of all the outpatients and inpatients with acute/chronic 

schizophrenia and acute/chronic type I disorder (manic episode) visiting Shafa 

Psychiatric Hospital, Rasht, Iran. Using convenience sampling, 60 male subjects 

aging 18-49 years old were selected in 2014-2015. They were matched for the 

variables of sex, age, and education level. The Wisconsin Card Sorting Test, 

Continuous Performance Test, and Raven’s Progressive Matrices were administered, 

and the data were analyzed using MANOVA and Tukey post-hoc test. 

Results: A significant difference was observed between the acute/chronic 

schizophrenia group, acute/chronic type I disorder (manic episode), and healthy 

group on the two tests. Patients with schizophrenia had a weaker executive function 

and attention deficit compared to those with type I disorder and the healthy group 

(P0.05). 

Conclusion: Both schizophrenia and type I disorder patients show deficits in 

executive function and attention. However, the former group manifests higher 

impairment in cognitive activities, concept formation, cognitive flexibility, and 

attention deficit. 

Introduction  

Today, approximately 450 million individuals 

around the world suffer from a mental or behavioral 

disorder. According to the 2011 statistics of World 

Health Organization (WHO), 33% of years lived with a 

disability is the result of mental disorders including 

depression, diseases related to alcohol consumption, 

schizophrenia, and type disorder (1). Schizophrenia 

afflicts about 1% of the population, usually starts before 

25, and persists for life. It is accompanied by a wide 

range of cognitive impairments (2), and most patients 

suffering from this disease show more than one 

neurological-cognitive symptom, e.g. deficits in 

memory, attention, concentration, motor functions, and 

executive functions.   These deficits are observed in over 

70% of patients with schizophrenia (3) and cover all 

mental processes, from basic forms (e.g. attention and 

consciousness) to more complicated ones (e.g. abstract 

thinking and problem solving). The type disorder which 

is characterized by recurrent episodes of mania and 

depression, with complete remission in the intervals, is 

considered to be relatively more benign than 

schizophrenia (4, 5).   Nevertheless, this presentation 

contrasts with a large number of patients who fail to 

achieve pre-morbid levels of mental-social performance 

over the course of treatment (6).  

From among various cognitive deficits, deficits in 

executive processes have an effective role in limiting the 

patients’ ability to retain, acquire, and re-learn the skills 

necessary for real-life performance (7). Executive 

functions generally comprise a group of cognitive skills 

which are responsible for planning, starting, sequencing, 

and monitoring complex goal-oriented behaviors (8). 

Lezak conceptualizes these functions in four distinct 

components: volition, planning, purposive action, and 

effective performance (9).  

Impairment in visual memory, abstract reasoning, 

and inhibitory control has been reported in patients with 

schizophrenia (Hou et al. 2016; Lam et al., 2014; 

Mosiołek et al., 2016) and those with type disorder 

(Bora et al., 2010; Levy & Weiss, 2010) (10, 11, 12, 13, 

14). It must be noted that working memory, cognitive 

flexibility, visual memory, abstract reasoning (Langer et 
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al., 2012; Vakhtin et al., 2014) (15, 16) and inhibitory 

control (meta-analysis conducted by Cieslik et al., 2015) 

(17) are mediated by the frontoparietal neural network. 

Deficits in this network are accompanied with a genetic 

risk for schizophrenia and type disorder (McDonald et 

al., 2004) (18). Neurological imaging studies have 

revealed certain malfunctionings in different levels of 

this network in the relatives of schizophrenic patients 

(Schmidt et al., 2015) (19). 

Sustained attention deficit, which is measured by the 

Continuous Performance Test (CPT), is one of the 

numerous cognitive functioning deficits in schizophrenia 

(20), always observed in schizophrenic patients, and 

manifested independently of clinical symptoms (21). 

Wang et al. utilized CPT for measuring sustained 

attention in 112 patients with first-episode schizophrenia 

who had not taken tranquilizers. Schizophrenic patients 

had a poor performance in all CPT scales compared with 

296 non-psychotic first-degree relatives and 452 healthy 

individuals (22).  

Bozikas et al. (2005) investigated sustained attention 

in schizophrenic and type patients in remission. They 

administered CPT to 18 outpatients with schizophrenia, 

19 type I disorder patients in remission, and 30 healthy 

controls matching in terms of age, sex, and education 

level. The scores of the three groups significantly 

differed. Patients with schizophrenia performed more 

poorly than the other groups, while the performance of 

the type group did not significantly differ from that of 

healthy controls. The schizophrenic outpatients showed 

deficits in sustained attention, whereas the type I 

disorder patients in remission showed no signs of deficit 

(23). Ryan et al. (2012) examined the executive 

functioning performance of patients with type disorder 

(BD), including depressed and hypomanic/mixed 

(HM/M-BD) patients, and healthy controls. Results 

revealed that the HM/M-BD group performed 

significantly worse than the healthy controls and BD 

group in terms of inhibitory control (24). 

There exists growing evidence for the role of brain 

dysfunction in the etiology and pathogenesis of 

schizophrenia and type disorder (25). Brain diseases 

usually induce behavioral changes, including 

impairment in cognitive abilities and neuropsychiatric 

symptoms. Therefore, awareness of the features of these 

behavioral changes can help with the diagnosis, 

management, and longitudinal care of patients with 

neurocognitive diseases. A neuropsychological 

evaluation is a tool for collecting quantitative data on 

behavioral changes in patients with identified diseases or 

those who are at risk of brain dysfunction. It can identify 

behavioral and cognitive disorders and is useful in 

diagnostic evaluation, rehabilitation planning, or 

management plan development for clinicians (26). 

 Accordingly, the present study attempted to shed 

more light on the executive functioning deficit 

hypothesis in schizophrenia and type disorder. In other 

words, this study attempted to evaluate executive 

function in patients with schizophrenia and type disorder 

I and compare their performance with each other and 

with healthy controls. Moreover, in comparing the 

executive function of patients in acute and chronic 

phases of both groups with each other and with healthy 

controls, this study evaluated the effect of time in order 

to determine a clearer and more specific path for training 

and cognitive  

rehabilitation for these patients. 

 

Materials and Methods 

The present analytical-comparative study compared 

the executive function of 5 groups. The statistical 

population consisted of all the outpatients and inpatients 

with acute/chronic schizophrenia and acute/chronic type 

I disorder visiting Shafa Psychiatric Hospital, Rasht, 

Iran. Based on Cohen's Table and using convenience 

sampling, 60 subjects (12 with acute schizophrenia, 12 

with chronic schizophrenia, 12 with acute type I 

disorder, 12 with chronic type 1 disorder, and 12 healthy 

individuals) were selected in 2014-2015. Sample size 

was determined using the formula for comparing two 

population means, with the α level and statistical power 

of β-1 (27). Patients with “multiple-episode 

schizophrenia, currently in the acute episode” are those 

who had experienced one psychotic episode before and 

their psychotic symptoms have relapsed for multiple 

times. Patients with “first-episode schizophrenia, 

currently in the acute episode” are those who are 

experiencing acute psychotic symptoms for the first time 

and have never had any psychotic disorders before (28). 

Patients with “type I disorder, single manic episode” are 

type patients who are experiencing symptoms of mania 

for the first time, with no previous manic or depressive 

disorder. Patients with “type I disorder, recurrent, most 

recent episode: mania” are patients with type I disorder 

who had experienced mania before once or multiple 

times and are experiencing it now (29). In this study, we 

selected chronic schizophrenic and type patients who 

were experiencing a relapse in symptoms, had a history 

of multiple admissions, and 5 years or more had passed 

since the onset of their disease. In addition, we selected 

acute schizophrenia and type patients who were 

experiencing acute symptoms of disorder for the first 

time and less than 2 years had passed since the onset of 

their disease. The patients were matched for the 

variables of sex, age, and level of education in groups. 

Both groups of patients had definitive schizophrenia or 

type I disorder diagnosis based on DSM-V criteria and 

took serotonin, dopamine (serotonin-dopamine), 

risperidone, and olanzapine antagonist antipsychotic 

medications. The subjects’ age ranged from 18 to 49 

years, with no history diseases such as mental 

retardation, personality disorder, epilepsy, and drug and 

alcohol dependence in the past year, or other medical 

and psychiatric diseases inducing cognitive disorders.  

The Wisconsin Card Sorting Test, Continuous 

Performance Test, and Raven’s Progressive Matrices 

were administered to all the subjects individually. In 

accordance with ethical considerations, written consent 

forms were obtained from all the subjects, and they were 

informed they could withdraw from the study at any 

time. Furthermore, all the data were anonymous, and the 

subjects were told that they would receive the results. 

Data were collected using the following instruments: 

Wisconsin Card Sorting Test (WCST) 

WCST was developed by Grant and Berg in 1948 

(30). It is the most commonly used test of executive 
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function in studies on schizophrenia (31). In their 

neurographical studies, Berman et al. (cited in Remillard 

et al.) showed that the performance on WCST is 

correlated with the brain’s activity in the dorsolateral 

prefrontal cortex (32). According to Remillard et al., the 

local blood flow was less in the dorsolateral prefrontal 

cortex of schizophrenic patients while taking the WCST 

than healthy controls (33). In this test, the test-taker is 

given 64 cards showing 1-4 symbols (triangle, star, 

cross, and circle) in red, green, yellow, and blue. Four 

cards showing a red triangle, two green stars, three 

yellow crosses, and four blue circles are given to the 

test-taker as stimulus cards. They are then asked to place 

the remaining cards under the stimulus cards based on 

the experimenter’s feedback.  

    Several studies, e.g. Purdon and Waldie (2001) 

(34) have confirmed the reliability and validity of this 

test. Lezak (1995) has reported the reliability of this test 

to be 0.86 for measuring cognitive deficits following 

brain damage (9). According to Spreen and Strauss (as 

cited in Del Azar), the inter-rater reliability coefficient 

of this test is 0.83 (8). The computerized version of 

WCST is designed in Persian and validated by 

Shahgholian, Azad, Fallah, Fathi, Ashtiani, and 

Khodadai (as cited in Zare & AbdollahZadeh, 2015) 

(30).  

Continuous Performance Test (CPT) 

This test was designed by Rosvold et al. (1956) and 

was initially used for measuring brain lesions. The major 

aim of this test is evaluating sustained attention and 

impulse control. Different formats of this test have been 

developed for treatment and research purposes. In all 

formats, the test-takers must focus their attention on a 

set of relatively simple visual or auditory stimuli and 

respond to the appearance of the target stimulus by 

pressing a button. We utilized the Persian format of CPT 

developed by Sina Cognitive-Behavioral Sciences 

Research Center. Omission and commission errors are 

scored in this test. The number of correct responses and 

the response time are also measured. Hadianfar et al. 

reported acceptable reliability and validity for the 

Persian format of the test. In their study, the reliability 

coefficient was 52%-93% for different sections of the 

test. The criterion validity of the test was determined by 

comparing a normal group and a group with attention- 

deficit hyperactivity disorder. The statistical comparison 

of means between the two groups revealed a significant 

difference between their performances, in line with the 

result of previous studies in other countries (30). 

Raven’s Progressive Matrices (RPM) 

RPM is a non-verbal test, designed by J. C. Raven in 

1938 and revised in 1956 (35). This test demands the 

discovery of relationships between abstract items. It is 

regarded as the best indicator of general intelligence by 

British psychologists (36). In one study, the reliability 

and factorial validity of RPM were examined in 6529 

Kuwaiti children aged 8-15 years old. The test-retest 

reliability ranged from 69% to 85%, while Cronbach’s 

alpha ranged from 88% to 93%, indicating the 

acceptable-to-good consistency of the test over time as 

well as its good internal consistency. Baraheni (1998) 

examined and validated RPM in 3010 students aged 9-

18 years in Tehran. In the present study, we employed 

the format validated by Baraheni, and the results were 

evaluated using one-way ANOVA. 

Results 

All the subjects in the 5 groups were male. The mean 

age of patients was 37.58 years for chronic 

schizophrenia, 31.25 years for acute schizophrenia, 

37.58 years for chronic type disorder, 30.75 years for 

acute type disorder, and 28.67 years for healthy 

individuals, showing no significant difference based on 

one-way ANOVA (F=2.305, p>0.070). The groups 

matched in terms of intelligence level (F=2.325, 

p>0.068), showing no significant difference based on 

one-way ANOVA. They were also homogeneous in 

terms of education level ( =19.58, p>0.07). Research 

hypotheses were examined using MANOVA.  

A significant difference was observed between the 

acute/chronic schizophrenia, acute/chronic type I 

disorder (manic episode), and healthy group on the two 

tests (Table 1).  

Furthermore, a significant difference was observed 

among the five groups of subjects on all the subscales of 

CPT and WCST (Table 2). 

 

Table 1. Multivariate tests for testing the hypotheses 

Effect Degree F Hypothesis Df Error Df P value 

Comparison of 

groups on CPT 

Pillai’s Trace 0.758 4.874 12 165 0.001 

Wilks's lambda 0.314 6.442 12 140 0.001 

Hotelling's Trace 1.881 8.098 12 155 0.001 

Roy's largest root 1.706 23.463 12 55 0.001 

Comparison of 

groups on 

WSCT 

Pillai’s Trace 1.021 4.713 16 220 0.001 

Wilks's lambda 0.183 7.402 16 159.50 0.001 

Hotelling's Trace 3.386 10.688 16 202 0.001 

Roy's largest root 3.057 42.031 4 55 0.001 

 

Table 2. Univariate tests for examining the difference among groups on each dependent variable 

Source Dependent Variable Sum of Squares Df Mean of Squares F P value 

Comparison of groups 

on the subscales of CPT 

Response error 212.267 4 53.067 7.078 0.001 

Omission response 210.433 4 52.608 9.471 0.001 

Correct response 1540.767 4 385.192 21.815 0.001 

Comparison of groups 

on the subscales of 

WSCT 

Correct response 1571.000 4 392.750 19.468 0.001 

Incorrect response 3656.433 4 914.108 12.135 0.001 

Number of categories 128.167 4 32.042 28.348 0.001 

Preservation error 1077.567 4 269.392 18.879 0.001 
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Table 3. Results of Tukey post-hoc test for comparing the subscales of WCST among acute/chronic schizophrenia, acute/chronic 

type  I disorder, and healthy group 

CPT Comparison of groups 
Mean 

difference  
Standard Deviation Pvalue 
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Acute 

schizophrenia 

Chronic schizophrenia 8.750 1.833 0.001* 

Acute type  0.33 1.833 1 

Chronic type  3.33 1.833 0.374 

Healthy -7 1.833 0.003* 

Chronic 

schizophrenia 

Acute type  -8.416 1.833 0.001* 

Chronic type  -5.416 1.833 0.036* 

Healthy -15.75 1.833 0.001* 

Acute type  
Chronic type  3 1.833 0.481 

Healthy -7.33 1.833 0.002* 

Chronic type  Healthy -10.33 1.833 0.001* 

 

In
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t 
re
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se
 

 

Acute 

schizophrenia 

Chronic schizophrenia -12.416 3.543 0.008* 

Acute type  0.166 3.543 1 

Chronic type  -2.916 3.543 0.922 

Healthy 12 3.543 0.011* 

Chronic 

schizophrenia 

Acute type  12.583 3.543 0.007* 

Chronic type  9.500 3.543 0.070 

Healthy 24.416 3.543 0.001* 

Acute type  
Chronic bipolar -3.083 3.543 0.907 

Healthy 11.833 3.543 0.013* 

Chronic type  Healthy 14.916 3.543 0.001* 
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Acute 

schizophrenia 

Chronic schizophrenia 2.500 0.434 0.001* 

Acute type  -1.250 0.434 0.043* 

Chronic type  1 0.434 0.159 

Healthy -1.416 0.434 0.016* 

Chronic 

schizophrenia 

Acute type  -3.750 0.434 0.001* 

Chronic type  -1.500 0.434 0.009* 

Healthy -3.916 0.434 0.001* 

Acute type  
Chronic type  2.250 0.434 0.001* 

Healthy -0.166 0.434 0.995 

Chronic type  Healthy -2.416 0.434 0.001* 

 

P
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Acute 

schizophrenia 

Chronic schizophrenia -5.250 1.542 0.010* 

Acute type  2.750 1.542 0.394 

Chronic type  -0.50 1.542 0.998 

Healthy 7.666 1.542 0.001* 

Chronic 

schizophrenia 

Acute type  8 1.542 0.001* 

Chronic type  4.750 1.542 0.026* 

Healthy 12.916 1.542 0.001* 

Acute type  
Chronic type  -3.250 1.542 0.232 

Healthy 4.916 1.542 0.019* 

Chronic type  Healthy 8.166 1.542 0.001* 
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Table 4. Results of Tukey post-hoc test for comparing the acute/chronic schizophrenia, acute/chronic type  I disorder, and healthy 

group in terms of performance on CPT 

CPT Comparison of groups 
Mean 

difference  
Standard Deviation P value 

 

R
es
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Healthy 

Acute type  -3.17 1.118 0.048* 

Chronic type  -3.83 1.118 0.010* 

Acute schizophrenia -3.58 1.118 0.018* 

Chronic 

schizophrenia 
-5.83 1.118 0.001* 

Acute type  

Chronic type  -6.7 1.118 0.975 

Acute schizophrenia -0.42 1.118 0.996 

Chronic 

schizophrenia 
-2.67 1.118 0.135 

Chronic type  

Acute schizophrenia 0.25 1.118 0.999 

Chronic 

schizophrenia 
-2 1.118 0.390 

Acute 

schizophrenia 

Chronic 

schizophrenia 
-2.25 1.118 0.274 

 

O
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Healthy 

Acute type  -2.75 0.962 0.046* 

Chronic type  -2.83 0.962 0.037* 

Acute schizophrenia -2.92 0.962 0.029* 

Chronic 

schizophrenia 
-5.92 0.962 0.001* 

Acute type  

Chronic type  -0.08 0.962 1 

Acute schizophrenia -0.17 0.962 1 

Chronic 

schizophrenia 
-3.17 0.962 0.014* 

Chronic type  

Acute schizophrenia -0.08 0.962 1 

Chronic 

schizophrenia 
-3.08 0.962 0.018* 

Acute 

schizophrenia 

Chronic 

schizophrenia 
-3 0.962 0.023* 

 

C
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t 
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o
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Healthy 

Acute type  2.67 1.715 0.532 

Chronic type  9.08 1.715 0.001* 

Acute schizophrenia 8.17 1.715 0.001* 

Chronic 

schizophrenia 
14.42 1.715 0.001* 

Acute type  

Chronic type  6.42 1.715 0.004* 

Acute schizophrenia 5.50 1.715 0.018* 

Chronic 

schizophrenia 
11.75 1.715 0.001* 

Chronic type  

Acute schizophrenia -0.92 1.715 0.983 

Chronic 

schizophrenia 
5.33 1.715 0.024* 

Acute 

schizophrenia 

Chronic 

schizophrenia 
6.25 1.715 0.005* 

 

Discussion 

The present study aimed to compare the executive 

function of patients with acute/chronic schizophrenia, 

acute/chronic type  I disorder (manic episode), and 

healthy controls. Results demonstrated that cognitive 

and attention deficits are more extensive and deeper in 

patients with chronic schizophrenia than in patients with 

acute/chronic type  I disorder and healthy individuals.  

Results also revealed that patients with acute/chronic 

schizophrenia and chronic type  I disorder (manic 

episode) have fewer correct categories than the healthy 

group in WCST. This result may indicate a damage to 

concept formation in these patients, leading to poorer 

performance in both groups compared with the healthy 

population. The performance of patients with chronic 

schizophrenia was significantly poorer than that of the 

other groups, i.e. acute schizophrenia, acute/chronic type  

I disorder, and healthy controls.  Weakness in this type 

of cognitive performance may explain the poor 

performance of patients with chronic schizophrenia in 

the face of new situations. Results also indicated that the 

preservation error in “cognitive flexibility” performance 

was poorer in patients with acute/chronic schizophrenia 

than in other groups. In other words, these patients 

cannot change their minds from one cognitive set to 

another. Therefore, they may act stereotypically and 

repetitiously and have problems in reaching planned 

goals. The WCST also showed that the performance of 

patients with chronic schizophrenia was significantly 

worse than that of the other groups in terms of the 

number of correct and incorrect responses in these two 

subscales. Moreover, patients with acute/chronic type  



(12)                                                                                                         Zare & et al 
 
 
 

disorder performed worse than the healthy group on 

these two subscales. However, there was no significant 

difference between patients with acute and chronic type  

disorder. In addition, no significant difference was 

observed between patients with acute schizophrenia and 

those with acute/chronic type  disorder. Overall, the 

performance of the groups on WCST reveals the poor 

executive function of patients with chronic 

schizophrenia compared with acute/chronic type  

disorder. This finding is consistent with the result of 

studies such as Siedman et al. (37), Park and Holzman 

(38), and Rossi et al. (31), showing a more severe 

damage in schizophrenic patients compared with type  

ones. In their study entitled “Neurocognitive 

performance, psychopathology and social functioning in 

individuals at high risk for schizophrenia or psychotic 

type  disorder”, Gkintoni et al. (2017) concluded that 

poor verbal fluency and processing speed were observed 

only in the first-degree relatives of schizophrenic 

patients (39). 

 In the present study, the patients with chronic 

schizophrenia significantly differed from all groups 

(except for patients with chronic type  disorder) on the 

subscales of correct responses. This finding is in line 

with the results of other studies. For instance, Morice 

showed that, like patients with chronic schizophrenia, 

type  (manic) patients have a poor performance on 

WCST (40). Furthermore, Green et al. (41) reported that 

patients with schizophrenia and mania show 

considerable deficits in visual backward masking, 

compared with the healthy group. Finally, Hoff et al. 

(42) could not differentiate patients with type  disorder 

from those with schizophrenia.  In the present study, 

patients with acute and chronic type  disorder showed a 

significant difference in all the subscales of WCST 

except for preservation error. There is evidence for the 

presence of neuropsychological (e.g. attention), 

executive function, and memory deficits in patients with 

mood disorder (40, 43, 44, 45, 46, 47).  Research has 

reported damaged neurological functioning during the 

acute phase of type  disorder. Ferrier and Thompson 

(2002) found a correlation between the number of 

phases and cognitive damages in type  disorder (48). In 

addition, Tohen et al. (49) and Dixon et al. (50) 

examined the effect of symptoms on the executive 

function of various type  patients. Results showed that 

the deficits in executive function are especially 

accompanied with mania. In the present study, we 

evaluated patients with type  I disorder in the manic 

phase. Results indicated that deficits in executive 

function in patients with type  I disorder are much more 

evident in the manic phase. These results are consistent 

with the general findings of Ryan et al. (2012) based on 

which HM/M-BD patients were significantly poorer 

than patients with type  disorder and healthy controls in 

terms of inhibitory control (24). 

In the present study, results of CPT indicated no 

significant difference between patients with acute type  I 

disorder and the healthy group on the subscale of correct 

responses. Nevertheless, a significant difference was 

observed between the subscales of response error and 

omission response  This finding is in line with the result 

of Liu et al (51) and Qureshi and Frangou (5) who 

showed no significant difference between stable type  

outpatients and the controls in terms of performance on 

CP. On sustained attention in type  disorder, scales such 

as CPT and the Span of Apprehension Task have 

revealed processing disorder over acute emotional 

episodes. This deficit may be affected by the time and 

incidence of psychosis (51). However, it has been 

proven that it is improved following the alleviation of 

emotional symptoms (52, 53). 

The present study showed no significant difference 

between acute and chronic type  I disorder patients in 

the subscales of response error and omission response. 

However, a significant difference was found in the 

subscale of correct response. According to Liu et al., 

attention disorder is less severe in type  outpatients than 

type  inpatients. The latter improves from the time of 

admission until discharge, but remains significantly 

impaired compared with the healthy population (51). 

This pattern means that certain aspects of attention in 

type  patients may be state-related, while some others 

are trait-related and may have distinct pathological 

mechanisms (53). The presence of attention disorder as a 

function of acute mania or depression is not surprising. 

Recent studies have found neuropsychological deficits 

in stable type  patients (54). These patients have 

damages in attentional performance, executive 

functions, and working memory (55). In addition, the 

attention deficit measured by CPT occurs in stable type  

patients after controlling the remaining emotional 

symptoms, compared with the controls (4). Stable type  

patients have deficits in CPT (56) and their performance 

is not related to the remaining mood symptoms or 

pharmacotherapy. These findings suggest that attention 

function deficits may be a trait of type  disorder. 

Results of CRT in the present study revealed a 

significant difference between patients with chronic 

schizophrenia and the other 4 groups in the subscales of 

omission response and correct response, in line with the 

findings of Seidman et al. (37), Wang et al. (22), and 

Bozikas et al. (23). On the other hand, a comparison of 

the performance of stable type  and schizophrenic 

patients on CPT leads to contradictory findings. The 

former usually performs better than the latter, but this 

difference does not always reach a significant level (51, 

57, 58). 

 

Conclusion 

 It is obvious that executive dysfunction can affect 

the activities of daily living. It appears that the severity 

of these deficits has a determining role in predicting the 

occupational-social performance, as clearly shown by 

Semkovska et al.  They evaluated the executive 

dysfunction of patients with schizophrenia during the 

activities of daily living. Results demonstrated that the 

executive dysfunction and negative symptoms have a 

clear, negative effect on the activities of daily living in 

schizophrenic patients (58). Of course, it appears that 

the psychosis process, regardless of disease type, 

disrupts executive function and attention. Executive 

function and attention deficits may disrupt the mental, 

personal, and family rehabilitation process. However, 

since this deficit is less common among type  patients, 

rehabilitation is more persistent and effective for them. 
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It must be noted that the data in this study were collected 

from patients who were on antipsychotic medications, 

which may be a limitation. The other limitation was the 

fact that all the subjects were men. We recommend a 

comparison between the sexes on cognitive measures, as 

well as the use of instruments other than WCST and 

CPT, in future studies. 

Acknowledgements  

We appreciate all the patients who participated in 

this study. 
 

References 

1. Yasamy MT, Sardarpour Goodarzi SH, Amin-Esmaeili M, Mahdavi N, Ebrahimpour E. [Practical Mental Health for 

General and Family Practitioners. (Persian)].Tehran: Aramesh Pub. 2005;11-13. 

2. Chan R, Chen E, Law IW. Specific executive dysfunction in patient with first- episode medication-naïve 

schizophrenia. Schizophr Res. 2006; 82(1):51-64.   

3. Csernansky JG. Schizophernia : A new guide for clinicians. New York, NY: Marcel Dekker. 2002;267-283. 

4. Clark L, lversen SD, Goodwin GM. Sustained attention deficit in bipolar disorder. Br J Psychiatry. 2002; 180(4): 

313-319 

5. Qureshi S, Frangou S .The neurobiology of bipolar disorder. J Affect Disord. 2002;72:209 -226. 

6. Abbod Z, Sharkey A, Webb M, Kelly A, Gill M. Are patient with bipolar disorder socially disadvantaged? A 

comparison with a control group. Bipolar Disord. 2002; 4(4): 243-248. 

7. Keefe RSE. The contribution of neuropsychology to psychiatry. Am J Psychiatry. 1995; 152(1): 6-15 

8. Del Azar R, Dadsetan P, Alipour A. Excutive functioning in children with attention deficif / hyperactivity disorder. J 

SID. 2010; 7(25): 27-35. 

9. Lezak MD. Neuropsychological assessment. New York: Oxford University Press. 3rd ed. 1995; 253-257. 

10. Hou CL, Xiang YT, Wang ZL, Everall I, Tang Y, Yang C, Xu MZ, Correll CU, Jia FJ. Cognitive functioning in 

individuals at ultra-high risk for psychosis, first-degree relatives of patients with psychosis and patients with first-

episode schizophrenia. Schizophr Res. 2016;174:71–76. 

11. Lam BY, Raine A, Lee TM. The relationship between neurocognition and symptomatology in people with 

schizophrenia: social cognition as the mediator. BMC Psychiatry. 2014;14:138. 

12. Mosiołek A, Gierus J, Koweszko T, Szulc A. Cognitive impairment in schizophrenia across age groups: a case-

control study. BMC Psychiatry. 2016;16(1), 37. 

13. Bora E, Yücel M, Pantelis C. Neurocognitive markers of psychosis in bipolar disorder: a meta-analytic study. J 

Affect Disord. 2010;127(1-3): 1–9. 

14. Levy B, Weiss RD. Neurocognitive impairment and psychosis in bipolar I disorder during early remission from an 

acute episode of mood disturbance. J Clin Psychiatry. 2010; 71(2): 201–206 

15. Langer N, Pedroni A, Gianotti LR, Hänggi J, Knoch D, Jäncke L. Functional brain network efficiency predicts 

intelligence. Hum Brain Mapp. 2012;33(6):1393–1406. 

16. Vakhtin AA, Ryman SG, Flores RA, Jung RE. Functional brain networks.contributing to the parieto-frontal 

integration theory of intelligence. Neuroimage. 2014; 103: 349-354. 

17. Cieslik EC, Mueller V, Eickhoff CR, Langner R, Eickhoff SB.Three key regions for supervisory attentional control: 

evidence from neuroimaging metaanalyses. Neurosci Biobehave. 2015;48:22–34. 

18. McDonald C, Bullmore ET, Sham PC, Chitnis X, Wickham H, Bramon E,Murray RM. Association of genetic risks 

for schizophrenia and bipolar disorder with specific and generic brain structural endophenotypes. Arch Gen 

Psychiatry.2004; 61(10): 974–984. 

19. Schmidt A, Diwadkar VA, Smieskova R, Harrisberger F, Lang UE, McGuire P. Fusar-Poli P, Borgwardt S. 

Approaching a network connectivity-driven classification of the psychosis continuum: a selective review and 

suggestions for future research . Front Hum Neurosci. 2015;13;8:1047. 

20. Kurtz MM, Ragland JD, Bilker W, Gur RC, Gur RE. Comparison of the continuous performance test with and 

without working memory demands in healthy controls and patients with schizophrenia. . Schizophr Res.  2001;48(2-

3): 307-316. 

21. Jones LA, Cardno AG, Sanders RD, Owen MJ, Williams J. Sustained and selective attention as measures of genetic 

liability to schizophrenia. Schizophr Res. 2001;48(2-3):263- 272.   

22. Wang Q, Chan R, Sun J, Yao J, Deng W, Sun X, et al. Reaction time of the Continuous Performance Test is an 

endophenotypic marker for schizophrenia: A study of first-episode neuroleptic naïve schizophrenia, their non-

psychotic first-degree relatives and healthy population controls. Schizophr Res. 2007;89(1-3): 293-298. 

23. Bozikas VP, Andreou C, Giannakou M, Tonia T, Anezoulaki D, Karavatos A, et al. Deficit in sustained attention in 

schizophrenia but not in bipolar disorder. Schizophr Res.  2005; 78(2-3): 225-233. 

24. Ryan KA, Vederman AC, McFadden EM, Weldon AL, Kamali M, Langenecker SA, et al. Differential executive 

functioning performance by phase of bipolar disorder. Bipolar Disord. 2012;14(5):527-36. 

25. Mohr F, Hubmann W, Albus M, Franz U, Hetch S, Scherer J. et al. Neurological soft signs and neuropsychological 

performance in patient with first-episode schizophrenia.  Psychiatry Res. 2003;121(1): 21-30. 

26. American Academy of Neurology. Assessment: Neuropsychological testing of adults Consideration for neurologists. 

Arch Clin Neoropsychol. 2001; 16(3): 255-269. 

https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/10645326
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/?term=Persistent+attentional+dysfunction+in+remitted+bipolar+disorder
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deficits+in+sustained+attention+in+schizophrenia+and+affective+disorders%3A+stable+versus+state-dependent+markers
https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/?term=Symptom+correlates+of+attentional+improvement+following+hospitalization+for+a+first+episode+of+affective+psychosis
https://www.ncbi.nlm.nih.gov/pubmed/1449384
https://www.ncbi.nlm.nih.gov/pubmed/1449384
https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ryan%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=22834461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vederman%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=22834461
https://www.ncbi.nlm.nih.gov/pubmed/?term=McFadden%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=22834461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weldon%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=22834461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamali%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22834461
https://www.ncbi.nlm.nih.gov/pubmed/?term=Langenecker%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=22834461
https://www.ncbi.nlm.nih.gov/pubmed/22834461
https://www.ncbi.nlm.nih.gov/pubmed/11104847
https://www.ncbi.nlm.nih.gov/pubmed/1449384


(14)                                                                                                         Zare & et al 
 
 
 

27. Sarmad Z, Bazargan A, Hejazi E. Investigation metods in behavioral sciences. Agah Pub.2011;188-90. 

28. Kaplan, Sadocks. Synopsis of psychiatry, Behavioral Sciences/Clinical Psychiatry, Wolters Kluwer, 11th ed, 

Volume I. 2015; 308. 

29. Kaplan, Sadocks. Synopsis of psychiatry, Behavioral Sciences/Clinical Psychiatry, Wolters Kluwer, 11th ed, 

Volume I. 2015; 356. 

30. Zare H, AbdollahZadeh H. [Applying the test in cognitive Psychology (Persian)]. 1st ed.Tehran. Payame Noor 

University.2015. 

31. Rossi A, Arduini L, Danelluzzo E, Bustini M, Prosperini P, Stratta P. Cognitive function in euthymic bipolar 

patients, stabilized schizophrenic and healthy controls. J Psychiatr Res. 2000;34(4-5):333-9. 

32. Berman I, Veigner B, Mason A, Allan E, Pappas D, Green AL. Differential relationship between positive and 

negative symptoms and neuropsychological deficits in schizophrenia. Schizophr Res.1997;25(1):1-10.   

33. Remillard S, Pourcher E, Cohen h. The effect of neuroleptic treatment on executive function and symptomology in 

schizophrenia. Schizophr Res. 2005;80(1):99-106. 

34. Purdon SE, Waldie B. A short from of the Wisconsin card sorting test. J Psychiatry Neurosci. 2001; 26(3): 253-6. 

35. Baraheni MT.[Preliminary research for normalizing Raven advanced Matrices tests in Iran (Persian)]. J Psychol. 

1972;2:205-221. 

36. Anastasi A. Psychological testing. Baraheni MN. Tehran. Tehran University Press, 3rd ed , (Persian 

translator).1992. 

37. Seidman LJ, Kremen WS, Koren D, Faraone SV, Goldstein JM, Tsuang MT. A comparative profile analysis of 

neuropsychological functioning in patients with schizophrenia and biopolar psychoses. Schizophr Res. 2002;53(1-

2):31-44. 

38. Park S, Holzman PS. Schizophrenia show spatial working memory deficits. Arch Gen Psychiatry. 1992;49(12):975-

82. 

39. Gkintoni E, Pallis EG, Bitsios P, Giakoumaki SG. Neurocognitive performance, psychopathology and social 

functioning in individuals at high risk for schizophrenia or psychotic bipolar disorder. J Affect Disord. 

2017;208:512-520.  

40. Morice R. Cognitive inflexibility and prefrontal dysfunction in schizophrenia and mania. Br J Psychiatry. 1990; 157: 

50-54. 

41. Green MF, Nuechterlein KH, Mintz J. Backward masking in schizophrenia and mania. Arch Gen Psychiatry. 

1994;51(12):939-44. 

42. Hoff AL, Sakuma M, Wieneke M, Horon R, Kusher M, DeLisi LE. Longitudinal neuropsychological follow up 

study of patients with first-episode schizophrenia. Am J Psychiatry. 1999;156(9):1336-41. 

43. Basso MR, Bornstein RA. Neuropsychological deficits in psychotic versus nonpsychotic unipolar depression. 

Neuropsychology. 1999;13(1):69-75. 

44. Denicoff KD, Ali SO, Mirsky AF, Smith-Jackson EE, Leverich GS, Duncan CC, et al. Relationship between prior 

course of illness and neuropsychological functioning in patients with bipolar disorder. J Affect Disord. 

1999;56(1):67-73. 

45. Goldberg T, Gold JM, Greenberg R, Griffin S, Schulz SC, Picker D, et al. Contrasts between patients with affective 

disorders and patients with schizophrenia on a neuropsychological test battery. Am J Psychiatry. 1993;150(9):1355-

62. 

46. Jeste DV, Heaton  SC, Paulsen JS, Ercoli L, Harris MJ, Heaton RK. Clinical and neuropsychological comparison of 

psychotic depression with nonpsychotic depression and schizophrenia. Am J Psychiatry. 1996;153(4):490-6. 

47. Van Gorp WG, Altshuler L, Theberge DC, Wilkins J, Dixon W. Cognitive impairment in euthymic bipolar patients 

with and without prior alcohol dependence. a preliminary study. Arch Gen Psychiatry. 1998 Jan;55(1):41-6. 

48. Ferrier IN, Thompson JM. Cognitive impairment in bipolar affective disorder: implications for the bipolar diathesis. 

Br J Psychiatry. 2002;180:293-5. 

49. Tohen M, Hennen J, Zarate CM Jr, Baldessarini RJ, Strakowski SM, Stoll AL,et al. Two-year syndromal and 

functional recovery in 219 cases of first-episode major affective disorder with psychotic features. Am J Psychiatry. 

2000;157(2):220-8. 

50. Dixon T, Kravariti E, Frith C, Murray RM, McGuire PK. Effect of symptoms on executive function in bipolar 

illness. Psychol Med. 2004;34(5):811-21. 

51. Liu SK, Chiu CH, Chang CJ, Hwang TJ,  Hwu HG, Chen WJ. Deficits in sustained attention in schizophrenia and 

affective disorders: stable versus state-dependent markers. Am J Psychiatry. 2002;159(6):975-82. 

52. Sax KW, Strakowski SM, Keck PE, McElroy SL, West SA, Stanton, SP. Symptom correlates of attentional 

improvement following hospitalization for a first episode of affective psychosis. Biol Psychiatry. 1998;44(8):784-6. 

53. Clark L, Goodwin GM. State-and trait-related deficits in sustained attention in bipolar disorder. Eur Arch Psychiatry 

Clin Neurosci. 2004;254(2):61-8. 

54. Martinez-Aran  A, Penades R, Vieta E,Colom F, Reinares M, Benabarre A, Salamero  M, Gasto C. Executive 

function in patients with remitted bipolar disorder and schizophrenia and its relationship with functional outcome. 

Psychother Psychosom. 2002;71(1):39-46. 

https://www.ncbi.nlm.nih.gov/pubmed/11104847
https://www.ncbi.nlm.nih.gov/pubmed/9176922
https://www.ncbi.nlm.nih.gov/pubmed/15469200
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1408295/
https://www.ncbi.nlm.nih.gov/pubmed/11104847
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+comparative+profile+analysis+of+neuropsychological+functioning+in+patients+with+schizophrenia+and+biopolar+psychoses
https://www.ncbi.nlm.nih.gov/pubmed/1449384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gkintoni%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27810272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pallis%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=27810272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bitsios%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27810272
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giakoumaki%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=27810272
https://www.ncbi.nlm.nih.gov/pubmed/27810272
https://www.ncbi.nlm.nih.gov/pubmed/10645326
https://www.ncbi.nlm.nih.gov/pubmed/7979881
https://www.ncbi.nlm.nih.gov/pubmed/10484942
https://www.ncbi.nlm.nih.gov/pubmed/10067778
https://www.ncbi.nlm.nih.gov/pubmed/10626782
https://www.ncbi.nlm.nih.gov/pubmed/8352346
https://www.ncbi.nlm.nih.gov/pubmed/8599396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cognitive++impairment+in+euthymic+bipolar+patients+with+and+without+prior+alcohol+dependence.+a+preliminary+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferrier%20IN%5BAuthor%5D&cauthor=true&cauthor_uid=11925348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=11925348
https://www.ncbi.nlm.nih.gov/pubmed/11925348
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tohen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10671390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hennen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10671390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zarate%20CM%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=10671390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baldessarini%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=10671390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strakowski%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=10671390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoll%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=10671390
https://www.ncbi.nlm.nih.gov/pubmed/10671390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dixon%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15500302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kravariti%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15500302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frith%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15500302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=15500302
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGuire%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=15500302
https://www.ncbi.nlm.nih.gov/pubmed/15500302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deficits+in+sustained+attention+in+schizophrenia+and+affective+disorders%3A+stable+versus+state-dependent+markers
https://www.ncbi.nlm.nih.gov/pubmed/?term=Symptom+correlates+of+attentional+improvement+following+hospitalization+for+a+first+episode+of+affective+psychosis
https://www.ncbi.nlm.nih.gov/pubmed/15146334
https://www.ncbi.nlm.nih.gov/pubmed/15146334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Executive+function+in+patients+with+remitted+bipolar+disorder+and+schizophrenia+and+its+relationship+with+functional+outcome


J Kermanshah Univ Med Sci. 2017; 21(1)                                                                                                                                                                  (15) 

 

 

55. Ferrier IN, Stanton BR, Kelly TP, Scott J. Neuropsychological function in euthymic patient with bipolar disorder. Br 

J Psychiatry. 1999;175:246-51. 

56. Wilder-Willis KE, Sax KW, Rosenberg HL, Fleck DE, Shear P.K, Strakowski SM. Persistent attentional 

dysfunction in remitted bipolar disorder. Bipolar Disord. 2001;3(2):58-62. 

57. Addington J, Addington D. Attentional vulnerability indicators in schizophrenia and bipolar disorder. Schizophr 

Res. 1997;23(3):197-204. 

58. Semkovska M, Bedard MA, Godbout L, Limoge F, Stip E. Assessment of executive dysfunction during activities of 

daily living in schizophrenia. Schizophr Res. 2004;69(2-3):289-300. 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/10645326
https://www.ncbi.nlm.nih.gov/pubmed/10645326
https://www.ncbi.nlm.nih.gov/pubmed/?term=Persistent+attentional+dysfunction+in+remitted+bipolar+disorder
https://www.ncbi.nlm.nih.gov/pubmed/15469200

