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Abstract
Difficulty inhibiting context-inappropriate behavior is a common deficit in psychotic disorders. 
Schizophrenia (SZ) is associated with impaired response inhibition. In SZ, deficit in context 
processing was suggested as a critical mechanism for impaired response inhibition during the 
performance, but results of studies are equivocal. In the present study, we investigated the context 
processing during a switch from Continuous Performance Task (CPT) to Go/NoGo task in patients 
with SZ. A cross-sectional design was used in order to allow analysis of the means between SZ patients 
and Healthy Controls subjects (HC). SZ patients (n=180) were compared with HC (n=112) on their 
performance on CPT and Go/NoGo task as well as during the switch from CPT and Go/NoGo task. 
Reaction time, variability of reaction time, and accuracy measures were significantly impaired on 
both CPT and Go/NoGo task in SZ compared to HC. Patients with SZ revealed significantly more 
impairment on response inhibition performance than HC. However, although SZ patients show 
impaired response inhibition performance on CPT-Go/NoGo tasks, requiring a different response 
rate, their ability to create response bias did not differ from HC. Our findings suggest that context 
sensitivity is intact in SZ patients during the switch from CPT to Go/NoGo task paradigm.

Keywords: Context sensitivity; Response inhibition; Schizophrenia; CPT; Go/NoGo task; 
Schizophrenia; Response inhibition; Sustained attention; Associative learning

Introduction
Response inhibition is essential for self-regulation and refers to the capacity to appropriately 

select actions that are behaviorally advantageous, and to withhold actions that are inappropriate 
in a given context [1]. The Go/NoGo task is the most widely used laboratory-based assessment 
of response inhibition [2]. Schizophrenia (SZ) patients show an increased number of commission 
errors, slower Reaction Time (RT) to both Go and NoGo stimuli during performance in the Go/
NoGo task [3-6]. Effective performance is related to the capacity to elicit a Go event within its 
immediate temporal context. Ability to update a temporal context of past experiences in coping 
with the upcoming goals has obvious advantages for adaptive and flexible intentional behavior 
[7]. “If there is response competition and a strong response tendency must be overcome for 
appropriate behavior, the context module plays an inhibitory role” [8]. Difficulty in inhibiting 
context-inappropriate behavior is common in psychotic disorders and impairment in response 
inhibition has been described as a key cognitive endophenotype of SZ [9]. In SZ, deficit in context 
processing has been suggested as a critical mechanism for impaired capacity to response inhibition 
during the performance [10,11]. Context processing refers to the adaptive control of behavior 
through use of prior contextual information that is mentally represented and maintained to support 
context-appropriate behavior that should serve as a bias in selection of the appropriate behavioral 
response [12,13]. The context processing deficit is suggested as a model for cognitive dysfunction 
in SZ [8,14,15]. This dysfunction may account for deficits on a variety of tasks that require selective 
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attention, active memory and prepotent inhibition found that patients 
with SZ have diminished capacity to create an automatic response 
bias to a Go stimulus due to abnormal associative context learning 
[16,10,11]. Thus, SZ patients have an unexpected lower number of 
commission errors than Healthy Controls (HC) during performance 
on the Go/NoGo task, because they are less influenced by the visual 
context of task performance and can thus more accurately perceive 
characteristics of stimuli than HC [16,17]. However, other researchers 
failed to replicate these results [18].

Context-dependent processing has been studied using 
Continuous Performance Tasks (CPTs) in which the representation 
and maintenance of antecedent contextual information relevant to 
an immediate goal is required in order to overcome an established 
automatic or pre-potent response.

The context-dependent processing in the current study was tested 
by the ability to switch stimulus-to-response associations involving 
differences in response times or number errors in trials that employ 
the same stimulus-to-response associations as in previous trials as 
compared with trials that alternate the frequency of such associations 
claimed regarding the probability that "information transmitted about 
any feature at any moment is increased if that feature is predicted by 
the context and decreased if it is incompatible with that prediction" 
(p. 659) [19].

An important difference between these two types of task includes:

1. The CPT is a condition with frequent NoGo stimuli (80%) 
and rare Go stimuli (20%). The high frequency of NoGo stimuli in 
the CPT provides automatic tendency to withhold response and an 
expectation that the next stimulus should be a NoGo. Rare exposure 
to Go signals requires substantial effort for maintenance of adequate 
alertness and to sustain attention aimed at minimizing distractibility 
to irrelevant internal or external stimuli for a target (Go) detection.

2. In the Go/NoGo task, in contrast to the CPT, the high frequency 
of Go (80%) signals provides automatic tendency to repeat response 
due to an expectation that the next stimulus should be a Go signal, 
while withholding responses to a pre-defined rare NoGo (20%) that 
is administered in an unpredictable fashion. The frequent Go stimuli 
fast response to a Go stimulus increases the likelihood of errors due to 
buildup of expectancy (a strong prepotent bias) leading to automatic 
response to the next signal. If automatic response to the next NoGo 
stimuli can be suppressed successfully, it reflects inhibitory ability 
to control responses [20,1]. Thus, a commission error (response to 
NoGo) is considered a measure of failed response inhibition [21].

In the CPT and the Go/NoGo task subjects must learn the 
associations between a set of stimuli and a set of responses. These 
fixed associations are typically acquired through a process of trial 
and error learning [22]. The consistent associations between the 
stimulus and response, with time, become an automatic processing 
[23]. Automatic response bias can be an expression of the fact that 
participants do not respond passively to stimuli, but rather actively 
use context information to generate a response in a given situation. 
For present purposes, it will be sufficient to examine whether 
SZ patients in the two different tasks namely the CPT and Go/
NoGo task, show a task-congruent automatic response bias (faster 
responses to high frequency of Go in the Go/NoGo task as compared 
with slower responses to low frequency of Go in the CPT task). As 
a consequence, if SZ patients have impaired contextual processing 
they are expected to develop lower rates of automatic response bias 

leading to less commission of errors in the Go/NoGo task compared 
to HC. However, the direct role of context processing in an ability to 
develop the automatic response bias to a stimulus is unclear [24]. The 
present study was designed to investigate the relationship between the 
sensitivity of contextual processing and response inhibition capacity. 
We assessed the role of contextual information in mediating CPT and 
Go/NoGo performance among SZ patients and HC. In the current 
research, the associative learning ability was measured by comparing 
the performance during the switch from the CPT to the Go/NoGo 
task [25]. The CPT differs from Go/NoGo task in the probability of 
stimulus–response associations that the examinee is required to learn. 
Thus, the switch from CPT to Go/NoGo task requires a suppression 
of previously successfully learned associations as well as the learning 
of new demands. Subjects should be able to discriminate between 
past correct associations that became incorrect and use new context 
information to guide successful responses suggested that this reverse 
stimulus-response mapping paradigm creates a mapping-switch cost 
which serves as an index of associative memory using this model, 
found that SZ patients have intact associative learning [26]. In the 
present study we used a less demanding task design compared to the 
above-mentioned report [26]. Correct response was purely based on 
simple perceptual input, which does not include degraded stimuli, 
overloaded early information extraction and stimulus identification 
processes, and are not paired with their identical match. Such a 
task does not require a complex mental operation like arithmetic 
computation or retrieval of complex memory representations [27]. In 
our investigation the Go and NoGo stimuli have a different color in 
order to lessen the demand of the task [28].

Aims of the Study
The primary aim of this study was to characterize the impact 

of the sensitivity of contextual processing (in terms of both RT and 
number of errors) assessed by the switch from the CPT to the Go/
NoGo task, on the response inhibition capacity in SZ patients as 
compared to HC. If patients with SZ are assumed to have impaired 
sensitivity in context processing they should then have diminished 
ability to create an automatic response bias during performance. 
They are also expected to express less effort in terms of RT and errors, 
during the switch from CPT to Go/NoGo task compared to HC. 
We expected that during the switch from CPT to Go/NoGo task, SZ 
patients will create an automatic response bias similar to HC. The 
secondary aim of our study was to compare performance in the two 
tasks: The CPT and the Go/NoGo using seven measures (RT), intra-
individual variability of a RT (RTV), commission error, omission 
errors, context sensitivity, perceptual sensitivity, and response bias). 
We expected that performance of the SZ group would be less accurate 
on both CPT and Go/NoGo task than in HC. To our knowledge, 
this is the first study to explore neurocognitive assessment using 
two tasks with different frequencies of Go and NoGo signals for 
assessing the theoretical concept of impact of prior to exposure to 
contextual information, that is mentally represented and maintained, 
on context-appropriate response inhibition behaviors.

Method
Subjects

All 180 male participants in the SZ group were recruited from 
inpatients at Beer-Ya’akov/Ness-Ziona Mental Health Center and 
Shaar Menashe Mental Health Center.  Psychiatric diagnoses (F20.0, 
F20.2, F20.5, F25) were established by two senior psychiatrists based 
on psychiatric interviews, supported by anamnesis, and observations 
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by the hospital staff, medical records, and interviews of family 
members. Inclusion criteria were: 

1. A diagnosis of schizophrenia according to the Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, Text Revision 
(DSM-IV-TR);

2. Age between 20 and 65 years; and

3. Capability to participate in the neuropsychological assessment.  
Exclusion criteria were:

1. Acute psychotic state with agitation, violence and disorganized 
behavior,

2. Organic brain disorder;

3. Somatic pathology interfering with ability to perform tests,

4. Mental retardation; and

5. Patterns of underperformance on neuropsychological tasks at 
the time of the examination [29,30].

All SZ patients received antipsychotic medications and were 
admitted prior to the neuropsychological assessments. SZ patients 
had abstained from alcohol and illegal drugs for at least one month as 
validated by appropriate urine examinations. The neuropsychological 
assessment of the patients was part of the clinical evaluation in the 
hospitals.

The HC group consisted of 112 male volunteers from the 
hospital staff. They underwent psychiatric interviews and revealed no 
evidence for history of psychiatric disorders, substance use disorders 
or physical and neurological diseases.

Measurement procedure
Response inhibition measures: We used a computerized version 

of the CPT and the Go/NoGo task (Anima Scan Ltd, Ashdod, Israel, 
2000), as described previously [25,31]. During the first phase (the 
CPT), lasted 5 min, the rare Go stimuli (n=30) were integrated with 
frequent NoGo noise signals (n=120). In the Go/NoGo stage, that 
started without pause after CPT ended, the proportion of Go to NoGo 
stimuli was reversed (120:30). The duration of Go/NoGo task was 
also 5 min. The software automatically removed responses in which 
the participants either failed to respond within 2000 msec of a Go 
signal or made anticipatory responses earlier than 250 msec after a 
Go signal.

A subject's performance on the CPT and Go/NoGo task must 
be analyzed using several dimensions of performance including: 
response time, variability of response time, number of commission 
errors, number of omission errors, perceptual sensitivity (d' value), 
response criterion (C value), context processing (as switch from CPT 
to Go/NoGo and speed-accuracy tradeoff [28,32,33].

Measures:

1. Response Time (RT) is the measure of the interval between the 
presentation of the Go stimulus and the participant’s response.

2. Intra-individual variability of the RT is a measure of consistency 
in responding and ability to sustain attention over time.

3. Commission error is considered when the participant presses 
the key when the Go signal does not appear (a false alarm response) 
and indicates a failure in inhibition capacity.

4. Omission error is the failure to press the key when the Go signal 

appears, and is considered a measure of inattention (the subject is not 
paying attention to stimuli).

5. Context processing is a measure of the difference in the average 
RT and number of both kinds of errors during the switch from CPT 
to Go/NoGo task [25]. This parameter represents the ability to create 
a contextually-related bias. A higher difference indicates a greater 
difficulty in response adaptation when switching one type to another.

6. d' value - perceptual sensitivity, is the ability of a participant 
to discriminate a signal (Go) from a noise (NoGo). For calculating d' 
value, the following formula was used: d'= [z (hit rates)-z (commission 
errors) [34]. As such, d' provides data for assessing an individual's 
discriminative power. A zero value (0) indicates performance at 
chance, the higher the d', the better is the discriminative capacity [35].

7. C value is a measure of response bias [a tendency to select one 
type of response (Go or NoGo) more frequently than another]. For 
calculating C value, the following formula was used: C= -1[z (hit 
rates) +z (commission errors)] [34]. Some individuals are so cautious 
that they avoid responding very often. Conceptually, such individuals 
want to make sure that they are correct when they respond. Their 
emphasis is on avoiding commission errors. Higher C value indicates 
a more conservative response bias toward NoGo responses (i.e., more 
correct rejections and omissions errors). Other individuals respond 
more frequently to make sure they respond to most of the targets, and 
they tend to be less concerned about mistakenly responding to a non-
target. A lower C value represents a more liberal, risk-taking response 
bias toward Go responses (i.e., more target and commission errors). 
C value of zero (0) indicates the absence of a response bias [36].

8. Speed-accuracy trade-off is the correlation between RT and 
both kinds of errors. The speed–accuracy trade-off may help to clarify 
the mechanism of inhibitory impairment. Impulsive participants 
tend to prefer greater speed at the cost of accuracy, which indicates a 
fast response to the NoGo stimuli [33].

Statistical analysis
Data was analyzed using the SPSS (v. 23) software for Windows. 

All analyses used two-tailed levels of significance (p<0.05). To 
evaluate differences between groups in trial-to-trial performance, 
GLM univariate, multivariate and repeated measures analyses of 
covariance with performance variables (response time, variability 
of response time, numbers of commission and omission errors, 
number of participants with both kinds of errors, D-Prime, C-index 
as dependent measures, Group (SZ and HC) as between-subject 
measures, CPT and Go\NoGo condition as within-subject measures 
were performed. We used Chi-square test to compare the distribution 
of categorical variables. Two conditions of the performance were 
examined:

i. CPT as the ‘target detection’ condition,

ii. ‘Go/NoGo’ as the ‘inhibition ability’ condition.

The main goal of the research was the evaluation of ‘switch’ from 
CPT to Go\NoGo task as a measure for remapping the strategy of 
responses (from ability to detect the go event to ability to withhold 
a response to the no-go event). Task switching especially involves 
‘task management’ processes, i.e. scheduling processes which require 
switching of focused attention between tasks, and ‘attention and 
inhibition’ processes [37]. Spearman's correlation test between 
response time and numbers of both kinds of errors was performed 
to compare differences between groups in speed-accuracy trade-off 
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characteristics. As age and education differences between participants 
of 2 studied groups were found, those 2 factors were entered as 
covariants in all analyses.

Results
Study population

Demographic data of the SZ and HC groups are presented in 
Table 1. SZ patients were significantly younger [F (1,289) = 10.03, 
p=0.002; η2=0.033] and less educated [F (1,289) =146.23, p<0.001, 
η2=0.335] than the HC.  Thus, differences in age and educational level 
were entered as covariates in the further analyses.

Response time
Patients with SZ were slower than HC across performance in 

both tasks (Figure 1a). RT was slower in the CPT than in the Go/
NoGo task in both the SZ and HC groups. During the switch of tasks 
(from the CPT to the Go/NoGo) participants of both groups were 
significantly faster [F (1,290) =69.94 p<0.001 η2 =0.174] (Figure 1). 
In the CPT, the influence of age [F (1,288) =8.451 p=0.004 η2 =0.029] 
but not education [F (1,288) =0.690 p=0.407] was significant on RT. 
The same results were obtained regarding the Go/NoGo task: Age [F 
(1,288) =4.843 p=0.009 η2 =0.017] and education [F (1,288) =1.481 
p=0.229]. However, during the task switch from CPT to the Go/
NoGo, the influence of age [F (1,288) =0.055 p=0.821] and education 
[F (1,288) =0.618 p=0.432] was not significant.

Variability of response time
Patients with SZ showed significantly greater standard deviation 

of RTs than the HC in both CPT and Go/NoGo tasks (Table 1). 
Variability of RT increased after switch from the CPT to the Go/

NoGo task in the two groups [F (1,289)=54.09 p<0.001 η2 =0.157], 
but in the SZ group the variability of increased RT  was significantly 
greater than among HC participants [F (1,289)=19.69 p<0.001 
η2 =0.064] (Figure 1b). The main effect of the group factor was 
significant [F (1,288) =19.69 p<0.001 η2 =0.060]. The effects of age 
[F (1,288) =0.556 p=0.468] and education [F (1,288) =0.663 p=0.423] 
were not significant.

Variable/Condition SZ HC F* p

N 180 112   

Age 32.31 (9.62) 36.22 (11.25) 10.03 <0.01

Education 10.55 (3.01) 14.66 (2.37) 122.43 <0.001

RT CPT 447.22 (92.22) 391.52 (77.90) 20.54 <0.001

Go/NoGo 417.05 (116.2) 359.44 (88.41) 20.61 <0.001

Commissions CPT .972 (1.01) 0.535 (0.85) 8.59 <0.01

Go/NoGo 3.03 (2.02) 2.07 (2.04) 4.39 <0.05

Omissions CPT 0.71 (.55) 0.22 (.50) 13.48 <0.001

Go/NoGo 4.12 (8.12) 1.21 (2.92) 11.75 <0.001
N Participants with 
Commissions (%)     

CPT 112 (67.22) 58 (51.79) 27.64** <0.001

Go/NoGo 157 (87.22) 101 (91.18) 0.443** >0.05
N Participants with 
Omissions (%)     

CPT 87 (48.33) 23 (25.00) 22.72** <0.001

Go/NoGo 129 (71.61) 51 (45.54) 19.93** <0.001

          RTV        CPT 94.11 (48.90) 58.33 (16.46) 81.58 <0.001

Go/NoGo 142.41 (90.78) 70.28 (24.03) 103.02 <0.001

             D'             CPT 3.73 (0.56) 4.02 (0.30) 24.53 <0.001

Go/NoGo 2.88 (0.97) 3.40 (0.80) 22.81 <0.001

C-Index CPT 0.264 (0.24) 0.248 (0.13) 0.443 >0.05

Go/NoGo -0.399 (0.44) -0.478 (0.30) 2.79 >0.05

Table 1: Adjusted means (and standard deviations) in CPT and Go/NoGo 
conditions.

Figure 1a: RT. The SZ patients were significantly slower than HC during 
CPT and Go/NoGo phases. All subjects (without difference between groups) 
showed a speeding up of RT during task's switch (after the frequency of go 
events was increased).

Figure 1b: RTV. The SZ patients showed less consistent performance (larger 
RTV) than the control group during both tasks, moreover, during transition 
from CPT to Go/NoGo they demonstrated greater RTV rise than HC.

Figure 1c: The SZ patients showed a higher number of commission errors 
than the control group in both phases of test performance, during task switch 
the amount of commissions was increased dramatically similarly in both 
groups.
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Commission errors
SZ patients made more commission errors than HC in both the 

CPT and the Go/NoGo task (Table 1). The number of commission 
errors significantly increased in both SZ [F (1,179) =115.86, p<0.001 
η2 =0.392] and HC [F (1,111) =115.26, p<0.001 η2 =0.392] groups 
during the switch from the CPT to the Go/NoGo task, but the effect of 
interaction in the Task X Group was not significant [F (1,289)=0.356 
p=0.501] (Figure 1c). The results were not affected by age and 
education.

Omission errors
In CPT and in Go/NoGo tasks SZ patients made more omission 

errors than HC participants (Table 1). The number of omission 
errors significantly increased in both groups during the switch from 
the CPT to the Go/NoGo task [F (1,289) =39.83 p=0.001; η2 =0.121]. 
SZ patients revealed a greater increase of omission errors during the 
switch from CPT to Go/NoGo task than HC participants [F (1,289) 
=11.68 p=0.001 η2 =0.040]. The influences of age [F (1,288) =1.18; 
p=0.278] and education were not significant here [F (1,288) =0.033 
p=0.855] (Figure 1d).

Correlation between errors and RT
During performance on the CPT and the Go/NoGo tasks, both 

groups showed a negative correlation between commission errors 
and RT as well as a positive correlation between omission errors and 
RT (Table 2).

Sensitivity for target detection (d')
Compared to controls, the SZ group had lower d′ values in both 

conditions (Table 1). After switch from the CPT to the Go\NoGo 
performance, participants of both groups showed decreasing of d′ 
values, (F (1,289) =248.61 p=0.001 η2 =0.496). Also, the effect of the 
group factor was significant [F (1,289) =20.89 p=0.001 η2 =0.068], 
decline of d' in SZ patients was significantly more profound than 
among control subjects. The influence of age [F (1,288) =0.046 
p=0.829] and education here were not significant [F(1,288) =0.494 
p=0.483] (Figure 1e).

Response bias (C-Index)
There were no significant between group differences in the 

C-Index (Table 1). C Index was similar in SZ and HC participants. 
During the switch from the CPT to the Go/NoGo, C Index decreased 
remarkably in both groups [F (1,289) =1434.81 p=0.001 η2 =0.832]. 
The role of group factor was not significant [F (1,289) =2.985 p=0.085] 
(Figure 1f).

Discussion
The aim of the present study was to investigate the impact 

of context sensitivity, as assessed by differences in efficacy of 
performance (in terms of both RT and number of errors) during the 
switch from the CPT to the Go/NoGo task, on the response inhibition 
capacity in SZ patients in the Go/NoGo task.

The results of the current study suggest that patients with SZ 
are similar to HC in their ability to  develop automatic response 
bias during the shift from the rare frequency of targets in the CPT 
to the high frequency of targets in the Go/NoGo task as suggested 
previously by some researchers, but not by others or mixed results 
[3,15,26,38-41].

While the reason for these conflicting results is not clear, one 
explanation is that the model used was not sensitive to between-
group differences. This task has not been tested extensively among 
different populations; therefore, its sensitivity is not known. However, 
our previous study showed statistically significant differences in 

Figure 1d: In both tasks SZ patients made more omissions than HC 
participants, during condition switch SZ showed the significantly larger rise of 
errors compared with HC.

Figure 1e: d', perception sensitivity of SZ patients was significantly lower 
than HC in both conditions; also they showed the greater decrease of 
sensitivity during the task switch compared with HC.

Figure 1f: C-index (response bias), there were no between group differences 
registered in this measurement during both tasks of test performance.

RT Phase SZ HC

Commissions CPT -0.125 -0.079

Omissions  .314** .318**

Commissions Go/NoGo -.197* -0.238

Omissions  .373** .318**

Table 2: Spearman correlation between RT and commissions omissions.

**Correlation is significant at the p<0.01 level (2-tailed) 
*Correlation is significant at the p<0.05 level (2-tailed)
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the switch from CPT to the Go/NoGo model between obsessive 
compulsive disorder and pathological gamblers [31].

Differences in response speed and in variability of 
reaction time

In the SZ group Go RT was significantly longer than in the HC 
group in both the CPT and the Go/NoGo task, in accord with previous 
reports (Table 1 and Figure 1) suggested that only slowness of RT, but 
not the number of commission or omission errors, could separate SZ 
from HC in the CPT. In SZ patients, slowing of RT did not help in 
preventing commission errors [42-45]. Moreover, this slowness was 
achieved at the expense of impairment in detection of Go signals. 
This pattern may be related to an increased number of omission 
errors and a positive correlation between slowness of RT and the 
number of omission errors. The slowness of RT may indicate that the 
achievement of an adequate level of accuracy is required by the SZ 
patients to invest more mental resources to complete the task. This 
slowness of RT may be, at least partially, related to motor deficits and 
to information-processing impairment, as was proposed to be a key 
factor of cognitive dysfunction in SZ [46]. Reduced processing speed 
was reported to be the most sensitive indicator for discrimination 
of subjects with ultra-high risk for psychosis from healthy controls 
[47]. Slowness in the Go/NoGo task in SZ patients can result from 
decreased vigilance that requires more time to process the association 
of a stimulus with a corresponding response, compared to HC [48]. 
In both the CPT and the Go/NoGo tasks, the SZ patients did not differ 
from HC in building speed-accuracy tradeoff and showed a similar 
negative correlation between the number of commission errors and 
RT (Table 2), consistent with a previous study [49]. Although, the 
role of antipsychotic treatment in the slowness of response of SZ 
patients cannot be ignored, previous studies, using CPT, failed to find 
an influence of daily chlorpromazine dose on performance [50,51]. 
The SZ patients demonstrated more RT fluctuations (larger RTV 
values; Table 1) during the task performance than the HC group. This 
finding is consistent with a report of increased minute-by-minute 
activity fluctuations in SZ patients [52].

Differences in accuracy in the CPT and the Go/NoGo task
In the CPT, SZ patients responded less accurately to the Go stimuli 

(less response activation) than HC. Our findings were consistent with 
those of that SZ patients made significantly more omission than 
commission errors in the Go/NoGo task, (Table 1 and Figure 1)  as was 
reported previously, in the present study patients with SZ exhibited 
lower d' values in the CPT compared to HC (Table 1 and Figure 2) 
[16,53]. Such impairment in attentional processing was suggested as 
a core cognitive deficit in SZ and associated with higher risk for SZ in 
families with SZ probands [54]. In the Go/NoGo task, patients with 
SZ manifested significantly lower accuracy than HC in response to 
the NoGo stimuli, as reflected in their higher rates of commissions 
(impaired response inhibition in accord with) the large number of 
commission errors can be related to attentional lapses, or conflicts in 
stimulus processing and difficulties in shifting focus of attention to 
new stimuli [4,20,55]. We found that both SZ and HC show similar 
decrements of performance in more demanding Go/NoGo conditions 
relative to the CPT condition. It was not surprising to find that when 
Go stimuli were presented at a relatively frequent rate, individuals 
became more alert and prepared for immediate response. The lower 
accuracy and faster response in the Go/NoGo task, as compared with 
the CPT, may indicate that SZ patients in demanding conditions 
are sensitive to changes in the context of the task. All participants in 

the Go/NoGo task, both SZ patients and HC, were able to optimize 
stimuli detections in demanding conditions with high frequencies of 
Go signals and with corresponding faster RT. It is of note that C-value 
decreased equally in SZ patients and HC during the switch from the 
CPT to the Go/NoGo task indicating similar adjustment capacity to 
changes in the context during a task shift.

Limitations
Our current findings are based on retrospective cross-sectional 

data and thus cannot detect a causal relationship. Furthermore, the 
studied patients were maintained on antipsychotic agents, and hence 
the contribution of medications to the slowness of response in the SZ 
group cannot be disregarded.

Conclusion
It appears that patients with SZ perform less effectively on the 

CPT and the Go/NoGo task than HC as reflected by slowness of RTs, 
greater RTV, more commissions and omissions, and smaller d' value. 
These cognitive measures can be relevant to the cognitive deficits 
reported in SZ disorder and can discriminate SZ patients from HC. 
These differences between SZ and HC groups were not attributed to 
age or to educational levels.

Additionally, the results of the current study suggest that the 
sensitivity to context during a shift from CPT to Go/NoGo task is 
similar in patients with SZ and HC indicating apparently intact 
adjustment capacity to a novel context, as was reported previously. 
Further research is needed to establish the reliability and validity of 
the shift from CPT to Go/NoGo paradigm as a tool for evaluating 
contextual processing in patients with SZ [56]. Future studies 
should explore the interaction between contextual processing and 
inhibition impairments in SZ using interruptive, interference, and 
waiting models of inhibition. Such studies can hopefully delineate 
the contribution of contextual processing to different inhibition 
impairments in SZ patients and provide an integrative measurement 
of mechanisms responsible for a variety of cognitive impairments in 
patients with SZ.

Ethical Statement
This study was approved by the Institutional Review Boards 

of the two hospitals: Beer-Yaakov/Ness Ziona/Maban and Shaar 
Menashe Mental Health Centers. Due to the retrospective nature of 
the study the need for written informed consent was waived by the 
two Institutional Review Boards for the participants with SZ. The HC 
provided signed consent forms prior to participation in the study.

References
1. Mostofsky SH, Simmonds DJ. Response inhibition and response selection: 

two sides of the same coin. J Cog Neurosci. 2008;20(5):751-61.

2. Bari A, Robbins TW. Inhibition and impulsivity: Behavioral and neural 
basis of response control. Prog Neurobiol. 2013;108:44-79.

3. Kiehl KA, Smith AM, Hare RD, Liddle PF. An event-related potential 
investigation of response inhibition in schizophrenia and psychopathy. 
Biol Psychiatry. 2000;48(3):210-21.

4. Weisbrod M, Kiefer M, Marzinzik F, Spitzer M. Executive control is 
disturbed in schizophrenia: Evidence from event-related potentials in a 
Go/NoGo task. Biol Psychiatry. 2000;47:51-60.

5. Y, Takizawa R, Muroi M, Marumo K, Kinou M, Kasai K. Prefrontal cortex 
activity during response inhibition associated with excitement symptoms 

https://pubmed.ncbi.nlm.nih.gov/18201122/
https://pubmed.ncbi.nlm.nih.gov/18201122/
https://pubmed.ncbi.nlm.nih.gov/23856628/
https://pubmed.ncbi.nlm.nih.gov/23856628/
https://pubmed.ncbi.nlm.nih.gov/10924664/
https://pubmed.ncbi.nlm.nih.gov/10924664/
https://pubmed.ncbi.nlm.nih.gov/10924664/
https://pubmed.ncbi.nlm.nih.gov/21059348/
https://pubmed.ncbi.nlm.nih.gov/21059348/


Semion Kertzman, et al., Annals of Psychiatry and Clinical Neuroscience

Remedy Publications LLC. 2020 | Volume 3 | Issue 3 | Article 10367

in schizophrenia. Brain Res. 2011;1370:194-203.

6. Fallgatter AJ, Bartsch AJ, Zielasek J, Herrmann MJ. Brain electrical 
dysfunction of the anterior cingulate in schizophrenic patients. Psychiatry 
Res. 2003;124(1):37-48.

7. Barcelo F, Knight RT. An information-theoretical approach to contextual 
processing in the human brain: Evidence from prefrontal lesions. Cereb 
Cortex. 2007;17(suppl 1):i51-60.

8. Hemsley DR. The schizophrenic experience: Taken out of context? 
Schizophr Bull. 2005;31(1):43-53.

9. Cadenhead KS, Light GA, Geyer MA, McDowell JE, Braff DL. 
Neurobiological measures of schizotypal personality disorder: Defining an 
inhibitory endophenotype? Am J Psychiatry. 2002;159(5):869-71.

10. Carter C, MacDonald A, Ross L, Stenger V. Anterior cingulate cortex 
activity and impaired self-monitoring of performance in patients 
with schizophrenia: An event related fMRI study. Am J Psychiatry. 
2001;158(9):1423-8.

11. Servan-Schreiber D, Cohen J. Dopamine, frontal cortex, and schizophrenia:  
Model and data.  In:  Reggia JA, Ruppin E, Sloan Berndt R, editors. Progress 
in Neural Processing: Neural modeling of brain and cognitive disorders, 
World Scientific Publishing Company, Singapore. 1996;6:457-68.

12. Servan-Schreiber D, Cohen JD, Steingard S. Schizophrenic deficits in the 
processing of context: A test of a theoretical model. Arch Gen Psychiatry. 
1996;53(12):1105-12.

13. Barch DM, Carter CS, MacDonald A 3rd, Braver TS, Cohen JD. Context-
processing deficits in schizophrenia: Diagnostic specificity, 4-week 
course, and relationships to clinical symptoms. J Abnorm Psychol. 
2003;112(1):132-43.

14. Reilly JL, Hill SK, Gold JM, Keefe RS, Clementz BA, Gershon, et al. 
Impaired context processing is attributable to global neuropsychological 
impairment in schizophrenia and psychotic bipolar disorder. Schizophr 
Bull. 2017;43(2):397-406.

15. JH, Rokem AS, Silver MA, Minzenberg MJ, Ursu S, Ragland JD, et al. 
Diminished orientation-specific surround suppression of visual processing 
in schizophrenia. Schizophr. Bull. 2009;35(6):1078-84.

16. Ford JM, Gray M, Whitfield SL, Turken AU, Glover G, Faustman WO, et 
al. Acquiring and inhibiting prepotent responses in schizophrenia: Event-
related brain potentials and functional magnetic resonance imaging. Arch 
Gen Psychiatry. 2004;61(2):119-29.

17. Yang E, Tadin D, Glasser DM, Hong SW, Blake R, Park S. Visual context 
processing in schizophrenia. Clin Psychol Sci. 2013;1(1):5-15.

18. Barch DM, Carter CS, Dakin SC, Gold J, Luck SJ, Macdonald A 3rd, et al. 
The clinical translation of a measure of gain control: The contrast-contrast 
effect task. Schizophr Bull. 2012;38(1):135-43.

19. Phillips WA, Singer W. In search of common foundations for cortical 
computation. Behav Brain Sci. 1997;20(4):657-722.

20. Durston S, Thomas KM, Worden MS, Yang Y, Casey BJ. The effect of 
preceding context on inhibition: an event related fMRI study. NeuroImage. 
2002;16(2):449-53.

21. Krakowski MI, Sanctis PD, Foxe JJ, Hoptman MJ, Nolan K, Kamiel S, et al. 
Disturbances in response inhibition and emotional processing as potential 
pathways to violence in schizophrenia: A high-density event-related 
potential study. Schizophr Bull. 2016;42(4):963-74.

22. Petrides M. Deficits on conditional associative-learning tasks after frontal-
and temporal-lobe lesions in man. Neuropsychologia. 1985;23(5):601-14.

23. Schneider W, Shiffrin RM. Controlled and automatic human information 
processing: I. Detection, search, and attention. Psychol Rev. 1977;84:127-
90.

24. Hoffmann S, Beste C. A perspective on neural and cognitive mechanisms 

of error commission. Front. Behav. Neurosci. 2015;9:50.

25. Kertzman S, Lowengrub K, Aizer A, Vainder M, Kotler M, Dannon 
PN. Go–no-go performance in pathological gamblers. Psychiatry Res. 
2008;161(1):1-10.

26. Woolard AA, Kose S, Woodward ND, Verbruggen F, Logan GD, Heckers 
S. Intact associative learning in patients with schizophrenia: Evidence from 
a Go/NoGo paradigm. Schizophr Res. 2010;122(1-3):131-5.

27. Riccio CA, Reynolds CR, Lowe PA. Clinical applications of continuous 
performance tests: Measuring Attention and Impulsive Responding in 
Children and Adults. Arch Clin Neuropsychol. 2001;20(4):559-60.

28. American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders: DSM-IV-TR. American Psychiatric Association, 
Washington, DC: 2000.

29. Theeuwes J. Perceptual selectivity for color and form. Percept Psychophysic. 
1992;51:599-606.

30. Kertzman S, Grinspan H, Birger M, Kotler M. Computerized 
neuropsychological examination of impulsiveness: A selective review. Isr J 
Psychiatry Relat Sci. 2006;43(2):74-80.

31. Kertzman S, Poyurovsky M, Faragian S, Weizman R, Cohen K, Aizer A, et 
al. Distinct response inhibition patterns in Obsessive compulsive disorder 
patients and Pathological Gamblers. Front Psychiatry. 2018;9652.

32. Egeland J, van Veen I. Measuring several aspects of attention in one test: 
The factor structure of Conners's continuous performance test. J Atten 
Disord. 2010;13(4):339-46.

33. Veen VV, Carter CS. Error detection, correction, and prevention in 
the brain: A brief review of data and theories. Clin EEG Neurosci. 
2006;37(4):330-5.

34. Macmillan NA, Creelman CD. Detection Theory: A User’s Guide (2nd Ed). 
Erlbaum, Hillsdale, NJ. 2004.

35. Swets JA. Signal detection theory and ROC analysis in psychology and 
diagnostics: Collected papers. J Math Psychol. 1996.

36. Davies DR, Parasuraman R. The psychology of vigilance. Academic Press, 
New York. 1982.

37. Smith EE, Jonides J. Storage and executive processes in the frontal lobes. 
Science. 1999;283(5408):1657-61.

38. Heinrichs RW, Zakzanis KK. Neurocognitive deficit in schizophrenia: A 
quantitative review of the evidence. Neuropsychology. 1998;12(3):426-45.

39. Waltz JA, Frank MJ, Wiecki TV, Gold JM. Altered probabilistic 
learning and response biases in schizophrenia: Behavioral evidence and 
neurocomputational modeling. Neuropsychology. 2011;25(1):86-97.

40. Ford JM, Jorgensen KW, Roach BJ, Mathalon DH. Error detection failures 
in schizophrenia: ERPs and fMRI. Int J Psychophysiol. 2009;73(2):109-17.

41. Barch DM, Carter CS, MacDonald A 3rd, Braver TS, Cohen JD. Context-
processing deficits in schizophrenia: Diagnostic specificity, 4-week 
course, and relationships to clinical symptoms. J Abnorm Psychol. 
2003;112(1):132-43.

42. Devlin KN, Giovannetti T, Kessler RK, Fanning MJ. Commissions and 
omissions are dissociable aspects of everyday action impairment in 
schizophrenia. J Int Neuropsychol Soc. 2014;20(8):812-21.

43. Ettinger U, Aichert DS, Wöstmann N, Dehning S, Riedel M, Kumari V. 
Response inhibition and interference control: effects of schizophrenia, 
genetic risk, and schizotypy. J Neuropsychol. 2018;12(3):484-510.

44. Shen C, Popescu FC, Hahn E, Ta1 T, Dettling M, Neuhaus AH. 
Neurocognitive pattern analysis reveals classificatory hierarchy of 
attention deficits in schizophrenia. Schizophr Bull. 2014;40(4):878-85.

45. Hughes C, Kumari V, Soni W, Das M, Binneman B, Drozd S, et al. 
Longitudinal study of symptoms and cognitive function in chronic 

https://pubmed.ncbi.nlm.nih.gov/21059348/
https://pubmed.ncbi.nlm.nih.gov/14511794/
https://pubmed.ncbi.nlm.nih.gov/14511794/
https://pubmed.ncbi.nlm.nih.gov/14511794/
https://pubmed.ncbi.nlm.nih.gov/17726004/
https://pubmed.ncbi.nlm.nih.gov/17726004/
https://pubmed.ncbi.nlm.nih.gov/17726004/
https://pubmed.ncbi.nlm.nih.gov/11986147/
https://pubmed.ncbi.nlm.nih.gov/11986147/
https://pubmed.ncbi.nlm.nih.gov/11986147/
https://pubmed.ncbi.nlm.nih.gov/11532726/
https://pubmed.ncbi.nlm.nih.gov/11532726/
https://pubmed.ncbi.nlm.nih.gov/11532726/
https://pubmed.ncbi.nlm.nih.gov/11532726/
https://pubmed.ncbi.nlm.nih.gov/8956676/
https://pubmed.ncbi.nlm.nih.gov/8956676/
https://pubmed.ncbi.nlm.nih.gov/8956676/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/27306316/
https://pubmed.ncbi.nlm.nih.gov/27306316/
https://pubmed.ncbi.nlm.nih.gov/27306316/
https://pubmed.ncbi.nlm.nih.gov/27306316/
https://pubmed.ncbi.nlm.nih.gov/19620601/
https://pubmed.ncbi.nlm.nih.gov/19620601/
https://pubmed.ncbi.nlm.nih.gov/19620601/
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/481958
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/481958
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/481958
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/481958
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3756604/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3756604/
https://pubmed.ncbi.nlm.nih.gov/22101963/
https://pubmed.ncbi.nlm.nih.gov/22101963/
https://pubmed.ncbi.nlm.nih.gov/22101963/
https://pubmed.ncbi.nlm.nih.gov/10097008/
https://pubmed.ncbi.nlm.nih.gov/10097008/
https://www.sciencedirect.com/science/article/abs/pii/S1053811902910748
https://www.sciencedirect.com/science/article/abs/pii/S1053811902910748
https://www.sciencedirect.com/science/article/abs/pii/S1053811902910748
https://pubmed.ncbi.nlm.nih.gov/26895845/
https://pubmed.ncbi.nlm.nih.gov/26895845/
https://pubmed.ncbi.nlm.nih.gov/26895845/
https://pubmed.ncbi.nlm.nih.gov/26895845/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4347623/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4347623/
https://pubmed.ncbi.nlm.nih.gov/18789539/
https://pubmed.ncbi.nlm.nih.gov/18789539/
https://pubmed.ncbi.nlm.nih.gov/18789539/
https://www.sciencedirect.com/science/article/abs/pii/S0920996410011436
https://www.sciencedirect.com/science/article/abs/pii/S0920996410011436
https://www.sciencedirect.com/science/article/abs/pii/S0920996410011436
https://academic.oup.com/acn/article/20/4/559/2801
https://academic.oup.com/acn/article/20/4/559/2801
https://academic.oup.com/acn/article/20/4/559/2801
https://link.springer.com/article/10.3758/BF03211656
https://link.springer.com/article/10.3758/BF03211656
https://pubmed.ncbi.nlm.nih.gov/16910368/
https://pubmed.ncbi.nlm.nih.gov/16910368/
https://pubmed.ncbi.nlm.nih.gov/16910368/
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00652/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00652/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2018.00652/full
https://pubmed.ncbi.nlm.nih.gov/18728238/
https://pubmed.ncbi.nlm.nih.gov/18728238/
https://pubmed.ncbi.nlm.nih.gov/18728238/
https://pubmed.ncbi.nlm.nih.gov/17073172/
https://pubmed.ncbi.nlm.nih.gov/17073172/
https://pubmed.ncbi.nlm.nih.gov/17073172/
https://www.routledge.com/Signal-Detection-Theory-and-ROC-Analysis-in-Psychology-and-Diagnostics/Swets/p/book/9781138981911
https://www.routledge.com/Signal-Detection-Theory-and-ROC-Analysis-in-Psychology-and-Diagnostics/Swets/p/book/9781138981911
https://www.worldcat.org/title/psychology-of-vigilance/oclc/8504413
https://www.worldcat.org/title/psychology-of-vigilance/oclc/8504413
https://pubmed.ncbi.nlm.nih.gov/10073923/
https://pubmed.ncbi.nlm.nih.gov/10073923/
https://pubmed.ncbi.nlm.nih.gov/9673998/
https://pubmed.ncbi.nlm.nih.gov/9673998/
https://pubmed.ncbi.nlm.nih.gov/21090899/
https://pubmed.ncbi.nlm.nih.gov/21090899/
https://pubmed.ncbi.nlm.nih.gov/21090899/
https://pubmed.ncbi.nlm.nih.gov/19414043/
https://pubmed.ncbi.nlm.nih.gov/19414043/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/12653421/
https://pubmed.ncbi.nlm.nih.gov/25076016/
https://pubmed.ncbi.nlm.nih.gov/25076016/
https://pubmed.ncbi.nlm.nih.gov/25076016/
https://pubmed.ncbi.nlm.nih.gov/28485076/
https://pubmed.ncbi.nlm.nih.gov/28485076/
https://pubmed.ncbi.nlm.nih.gov/28485076/
https://pubmed.ncbi.nlm.nih.gov/23934819/
https://pubmed.ncbi.nlm.nih.gov/23934819/
https://pubmed.ncbi.nlm.nih.gov/23934819/
https://pubmed.ncbi.nlm.nih.gov/12414070/
https://pubmed.ncbi.nlm.nih.gov/12414070/


Semion Kertzman, et al., Annals of Psychiatry and Clinical Neuroscience

Remedy Publications LLC. 2020 | Volume 3 | Issue 3 | Article 10368

schizophrenia. Schizophr Res. 2002;59(2-3):137-46.

46. Morrens M, Hulstijn W, Sabbe B. Psychomotor slowing in schizophrenia. 
Schizophr Bull. 2007;33(4):1038-53.

47. Ucok A, Direk N, Koyuncu A, Keskin-Ergen Y, Yuksel C, Guler J, et al. 
Cognitive deficits in clinical and familial high-risk groups for psychosis 
are common as in first episode schizophrenia. Schizophr Res. 2013;151(1-
3):265-9.

48. Nuechterlein KH, Green MF, Calkins ME, Greenwood TA, Gur RE, Gur 
RC, et al. Attention/vigilance in schizophrenia: Performance results from a 
large multi-site study of the Consortium on the Genetics of Schizophrenia 
(COGS). Schizophr Res. 2015;163(1-3):38-46.

49. Saoud M, d'Amato T, Gutknecht C, Triboulet P, Bertaud JP, Marie-
Cardine M, et al. Neuropsychological deficit in siblings discordant for 
schizophrenia. Schizophr Bull. 2000;26(4):893-902.

50. O'Gráda C, Barry S, McGlade N, Behan C, Haq F, Hayden J, et al. Does the 
ability to sustain attention underlie symptom severity in schizophrenia? 
Schizophr. Res. 2009;107(2-3):319-23.

51. López-Luengo B, González-Andrade A, García-Cobo M. Not all differences 
between patients with schizophrenia and healthy subjects are pathological: 

Performance on the conners’ continuous performance test. Arch Clin 
Neuropsychol. 2016;31(8):983-95.

52. Hauge ER, Berle JO, Oedegaard KJ, Holsten F, Fasmer OB. Nonlinear 
analysis of motor activity shows differences between schizophrenia and 
depression: A study using Fourier analysis and sample entropy.  PLoS One. 
2011;6(1):e16291.

53. Snitz BE, MacDonald AW, Carter CS. Cognitive deficits in unaffected 
first-degree relatives of schizophrenia patients: A Meta-analytic review of 
putative endophenotypes, Schizophr Bull. 2006;32(1):179-94.

54. Cornblatt BA, Malhotra AK. Impaired attention as an endophenotype 
for molecular genetic studies of schizophrenia. Am J Med Genet. 
2001;105(1):11-5.

55. Langner R, Eickhoff SB. Sustaining attention to simple tasks: A meta-
analytic review of the neural mechanisms of vigilant attention. Psychol 
Bull. 2013;139(4):870-900.

56. Gold JM, Bish JA, Iannone VN, Hobart MP, Queern CA, Buchanan RW. 
Effects of contextual processing on visual conditional associative learning 
in schizophrenia. Biol Psychiatry. 2000;48(5):406-14.

https://pubmed.ncbi.nlm.nih.gov/12414070/
https://pubmed.ncbi.nlm.nih.gov/17093141/
https://pubmed.ncbi.nlm.nih.gov/17093141/
https://europepmc.org/article/med/24262680
https://europepmc.org/article/med/24262680
https://europepmc.org/article/med/24262680
https://europepmc.org/article/med/24262680
https://pubmed.ncbi.nlm.nih.gov/25749017/
https://pubmed.ncbi.nlm.nih.gov/25749017/
https://pubmed.ncbi.nlm.nih.gov/25749017/
https://pubmed.ncbi.nlm.nih.gov/25749017/
https://pubmed.ncbi.nlm.nih.gov/11087021/
https://pubmed.ncbi.nlm.nih.gov/11087021/
https://pubmed.ncbi.nlm.nih.gov/11087021/
https://pubmed.ncbi.nlm.nih.gov/18768299/
https://pubmed.ncbi.nlm.nih.gov/18768299/
https://pubmed.ncbi.nlm.nih.gov/18768299/
https://academic.oup.com/acn/article/31/8/983/2447476
https://academic.oup.com/acn/article/31/8/983/2447476
https://academic.oup.com/acn/article/31/8/983/2447476
https://academic.oup.com/acn/article/31/8/983/2447476
https://pubmed.ncbi.nlm.nih.gov/21297977/
https://pubmed.ncbi.nlm.nih.gov/21297977/
https://pubmed.ncbi.nlm.nih.gov/21297977/
https://pubmed.ncbi.nlm.nih.gov/21297977/
https://pubmed.ncbi.nlm.nih.gov/16166612/
https://pubmed.ncbi.nlm.nih.gov/16166612/
https://pubmed.ncbi.nlm.nih.gov/16166612/
https://pubmed.ncbi.nlm.nih.gov/11424979/
https://pubmed.ncbi.nlm.nih.gov/11424979/
https://pubmed.ncbi.nlm.nih.gov/11424979/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3627747/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3627747/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3627747/
https://pubmed.ncbi.nlm.nih.gov/10978724/
https://pubmed.ncbi.nlm.nih.gov/10978724/
https://pubmed.ncbi.nlm.nih.gov/10978724/

	Title
	Abstract
	Introduction
	Aims of the Study
	Method
	Subjects
	Measurement procedure
	Statistical analysis

	Results
	Study population
	Response time
	Variability of response time
	Commission errors
	Omission errors
	Correlation between errors and RT
	Sensitivity for target detection (d')
	Response bias (C-Index)

	Discussion
	Differences in response speed and in variability of reaction time
	Differences in accuracy in the CPT and the Go/NoGo task

	Limitations
	Conclusion
	Ethical Statement
	References
	Table 1
	Table 2
	Figure 1a
	Figure 1b
	Figure 1c
	Figure 1d
	Figure 1e
	Figure 1f

