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Abstract—To investigate the psychophysiological mechanisms of attentional processes in 34 schizophrenic
patients and 50 healthy volunteers, we conducted the analysis of the data from the immediate memory task
(IMT) version of continuous performance test (CPT), the N100 and P300 auditory event-related potentials
(ERPs), and their relationship. The sequence of five-digit numbers was presented on a computer screen
during 10 min (500 ms presentation, 500 ms inter-stimulus interval). Participants were told to press the key
when the current number coincided with the previous one. Evoked potentials were obtained in the two-stim-
ulus oddball paradigm by averaging the target stimuli. IMT performance was significantly worse in schizo-
phrenic patients compared to healthy participants: elevated percent of error responses, reduced sensory sen-
sitivity (A') values, and increased reaction time variability were observed along with altered characteristics of
ERP, such as lower amplitudes of N100 and P300, and P300 elevated latency. Most of significant correlations
(p < 0.01) between IMT and ERP in the control group were related to N100 peak. In the patient group, all
correlations were related to the P300 component: decreased amplitude and elevated latency were associated
with poorer CPT results. The revealed differences in the profiles of correlations may result from abnormal
psychophysiological mechanisms involved in the sustained attention in schizophrenia.
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In recent years, there have been a plethora of stud-
ies aimed at revealing neurobiological mechanisms of
cognitive disorders in schizophrenia which demon-
strate a role of genetic determinants, can be detected
in the prodromal phase, and are characterized by pro-
gression and therapy resistance [1, 2].

Disorders of attention are viewed as a central com-
ponent of cognitive deficit in schizophrenia and com-
prise such aspects as sustained and selective attention
deficits, with no regard for the modality of external
stimuli [3–5].

Continuous performance task (CPT) is one of the
most commonly used tests for sustained attention, or
maintaining vigilance towards external stimuli over
time. Schizophrenia patients demonstrate much
poorer CPT results, including patients in early stages
of the disease [6–10]. Besides, healthy relatives of the
patients do worse in CPT as well [11–13], which
points to an important role of genetic determinants in
the disturbances.

Various versions of CPT have been developed; they
differ in the modality and characteristics of stimuli,
frequency of their presentation, probability of the tar-
get stimuli, working memory load, and stimulation
duration (usually varies between 6 and 22 min) [6, 14].

The immediate memory task (IMT) is a modified
complex version of CPT-IP (identical pairs) test for
sustained attention [15, 16]. Five-digit numbers pre-
sented on the monitor screen are used as stimuli in
IMT. Participants are instructed to press the key when
the current number coincides with the previous one.
This test allows the evaluation of sustained attention,
working memory, and central inhibitory processes; it
proved efficient in studying both normal and clinical
populations [15–17]. Currently, attention deficit
revealed by CPT, including CPT-IP, is included in the
list of schizophrenia neurocognitive endophenotypes
[7, 18], and thus is viewed as genetic marker of the dis-
ease.

Despite the urgency of the problem, the neuro-
physiological mechanisms underlying sustained atten-
tion, particularly in schizophrenia, are not well under-
113



114 KIRENSKAYA et al.

Fig. 1. Example of stimulus sequence in CPT-IMP test. (a) Catch stimulus, differs from the previous stimulus by one digit;
(b) target stimulus, identical to the previous stimulus. Stimulus presentation, 500 ms; inter-stimulus interval, 500 ms. 
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stood. It is obvious that low level of CPT performance
in schizophrenia patients may result from involving
dysfunctional neural networks in the task [19, 20].

Event-related potentials (ERPs) are widely used to
study neurophysiological correlates of attention and
information processing. The oddball paradigm is
commonly used to record ERPs. Two-stimulus odd-
ball paradigm is suitable for simple version of CPT
where target and non-target stimuli alternate with a
probability of 20 and 80%, respectively [6]. An ERP
induced by the target stimulus includes several com-
ponents which reflect the functional activity of the
brain at successive, functionally determined phases of
information processing [21–23]. The amplitude and
latency of the N100 and P300 components of auditory
ERPs allow the quantification of the activation level of
the brain neural networks, as well as of the timing
parameters of basic cognitive processes associated
with recording, sensory discrimination, detection of
the target stimuli, working memory, and decision
making.

ERP recording immediately upon CPT allows the
evaluation of the brain activity associated with com-
pleting the test [19, 24, 25]. However, simultaneous
recording of EEG imposes substantial restrictions on
the complexity of the task, primarily on the duration of
the stimuli and the frequency of stimulation demand-
ing the increase of inter-stimulus intervals (up to 2 s
and more) which, nonetheless, are important param-
eters in evaluating sustained attention.
In the present study, in order to estimate sustained
attention deficits in schizophrenia, we examined the
interrelation between the IMT results and ERPs
recorded in a single session in the oddball paradigm.
IMT has not been analyzed in schizophrenia patients
before. The aim of this study was comparative analysis
between groups of healthy people and schizophrenia
patients: (1) IMT and oddball test performance,
(2) N100 and P300 ERP characteristics, and (3) rela-
tionship between IMT measures and the brain func-
tional activity in terms of the N100 and P300 parame-
ters.

METHODS
The study was conducted on 50 healthy subjects

and 34 schizophrenia patients (ICD-10, code F20;
duration of the disease, 1–20 years). All subjects were
right-handed men aged 22 to 40 years. The average age
of healthy subjects was 27.0 ± 0.5 years; of schizophre-
nia patients – 28.6 ± 0.9 years. The patients had not
received psychotropic medications for seven days prior
to the experiment.

The experimental scheme included: (1) continuous
performance test, and (2) recording of event-related
potentials while performing oddball task. The interval
between sessions (1) and (2) was 30–40 min.

CPT–IMT continuous performance test. Stimuli
were produced on the PC monitor. The test consisted
of a sequence of 5-digit numbers displayed in black on
the white monitor screen (Fig. 1). Each digit was 2.8 ×
4.3 cm in size. Numbers were generated in pseudoran-
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dom order, each number was produced for 500 ms with
inter-stimulus interval of 500 ms.

Three types of stimuli were used in the test:
(1) Target stimuli, five-digit number identical to

the previous one. Pressing the key in response to the
target stimulus was counted as a correct answer (hit).

(2) Catch stimuli, number differing from the previ-
ous one by one randomly chosen digit. Response to
such stimuli was counted as false alarm; increased
number of such responses was viewed as a sign of
impulsiveness [15, 16].

(3) Simple stimuli (fillers), random five-digit num-
bers with all digits different from the previous stimu-
lus.

Before the study, the subjects completed a short
training session.

The main stage of the study consisted of two exper-
imental sets 300 stimuli in each, 5 min long. The inter-
val between sets was about 30 s.

The probability of target and catch stimulus
appearance in each set was 33%, whereas filler stimu-
lus was produced in 34% of cases.

The evaluation of results included calculating the
percentage of missed target stimuli (MT), false alarms
in response to catch stimuli (FA_C) and false alarms
in response to filler stimuli (FA_F), as well as reaction
time (ms) of hits (RT) and its variability (as a standard
deviation, ms). Along with this, integral indices of sen-
sory sensitivity (А') and sensory strategy (B") were cal-
culated.

Sensory sensitivity index (А') reveals the subject’s
ability to detect target stimuli against non-target. This
value is based on the subject’s sensitivity to the stimu-
lus which includes perception and attention aspects.
The value varies from 0 to 1. Higher values of А' are
correlated with better ability to differentiate between
target and non-target stimuli. А' is calculated as fol-
lows [15]:

(1)

where Hits is the response to target stimuli; False
Alarm is the response to non-target stimuli; pHits is the
ratio of the number of hits to the total number of stim-
uli (hit probability); pFalse Alarms is the ratio of the
number of non-target responses to the total number of
stimuli (false alarm probability).

The B" indicator reflects the test strategy aspect
that appears in the decision-making process. The lib-
eral strategy is characterized by a large number of
responses to non-target stimuli (false alarms) in an

attempt to respond to a greater number of target stim-
uli, whereas the conservative strategy is characterized
by a tendency to miss target stimuli in an attempt to
avoid error responses to non-target stimuli and thus
increasing the number of missed target stimuli. B"
value varies from –1 to 1. Negative B" value points to
liberal strategy, positive—to conservative strategy. The
calculation formula for B" sensory strategy indicator
[15]:

(2)

Event-related potentials. Recording of auditory
ERPs was conducted in a semi-dark shielded room,
the subjects were seated in chairs with eyes closed.

The STIM2 stimulator was used for stimulation
(Compumedics Neuroscan, USA). The binaural pre-
sentation of auditory stimuli (75 dB, 50 ms) via head-
phones was performed in accordance with standard
2-stimulus oddball paradigm. The probability of target
stimulus presentation (2000 Hz) was 20%, whereas
80% of the stimuli were non-target (1000 Hz); total
number of stimuli amounted to 360. The interval
between stimuli was 1800 to 2200 ms.

The subject was instructed to press the key as fast as
possible in response to the target stimulus. Training
session was conducted prior to the experiment.

The oddball test performance was evaluated based
on the number of errors (in %) including missed tar-
gets and delayed responses (latency over 600 ms). The
reaction time (RT2) of hits and its variability were also
detected.

EEG was recorded using a Neuroscan Synamps
System electroencephalograph (Compumedics,
United States) from 19 channels (the 10–20 System)
with reference electrodes on the earlobes. Low-fre-
quency (70 Hz) and high-frequency (1 Hz) filters were
used, the sampling frequency was at 1000 Hz.

ERPs were obtained using a specialized Scan 4.5
software block. After selection of artifact-free runs, we
conducted averaging triggered at the moment of target
stimulus presentation. The recording was segmented
into analysis epochs of 1000 ms (200 ms before the tar-
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Table 1. Measures of continuous performance task in healthy subjects and schizophrenia patients

CPT results Healthy subjects
(n = 47)

Schizophrenia patients
(n = 30)

Level of significance
(T-test)

Missed targets, % 19.69 ± 1.73 52.14 ± 4.29 p < 0.001

False alarms
to catch stimulus, % 17.78 ± 1.12 19.76 ± 2.01 –
to filler stimulus, % 0.98 ± 0.16 7.29 ± 2.96 p < 0.01

А ′, sensory sensitivity 0.92 ± 0.01 0.73 ± 0.05 p < 0.001
B ′′, sensory strategy 0.32 ± 0.06 0.66 ± 0.06 p < 0.001

Hits
Reaction time (RT1), ms 505.71 ± 7.95 509.37 ± 17.40 –
RT1 variability (st. dev.), ms 137.43 ± 4.43 191.18 ± 9.08 p < 0.001

Table 2. Oddball test performance in healthy subjects and schizophrenia patients

Oddball test performance Healthy subjects 
(n = 40)

Schizophrenia patients 
(n = 29)

Level of significance
(T-test)

Errors Total, % 9.32 ± 1.82 22.92 ± 4.70 p < 0.01
Missed targets, % 7.12 ± 1.44 6.18 ± 1.45 –

Delayed responses, % 2.21 ± 0.75 16.74 ± 4.41 p < 0.001
Reaction time RT2 RT2, ms 373.55 ± 8.37 416.98 ± 10.84 p < 0.01

RT2 variability (st. dev.), ms 60.20 ± 1.77 80.67 ± 7.25 p < 0.001
get stimulus and 800 ms after the target stimulus)
which were subjected to low-frequency filtration (with
cut-off frequency of 16 Hz for the N100 component
and 8.5 Hz for the P300 component) prior to averag-
ing. Overall number of target stimuli included in aver-
aging was about 30 runs.

The N100 component was defined as a peak nega-
tive deviation in the range of 60 to 140 ms after stimu-
lus presentation, the P300 component, as a peak pos-
itive deviation in the range of 250 to 400 ms after stim-
ulus presentation. Average potential value in the pre-
stimulus interval (200 ms) was used as the baseline.

In the analysis of the N100 component, the data
from frontal (Fz, F3, F4) and central (Cz, C3, C4) chan-
nels where N100 is the most stable were included.
P300 was analyzed in nine channels, including parietal
channels (P3, P4, Pz).

Statistical analysis of the dependent variables was
conducted by means of SPSS 11.5 software using stan-
dard pattern including ANOVA and analysis of means.

Correlation analysis between CPT and oddball test
results with ERPs was conducted using the nonpara-
metric Spearman method. When correction for cor-
relation multiplicity (overall correlation number for
each subject was 330) was introduced [26], the analysis
included correlations with significance level p < 0.01.

RESULTS

IMT results. Comparing CPT results in the studied
groups revealed significant decrease in the test perfor-
mance in schizophrenia patients compared to healthy
subjects (Table 1). In schizophrenia patients, the
number of missed target stimuli (p < 0.001) and false
alarms in response to simple stimulus (p < 0.01) was
much higher; at the same time, the number of false
alarms in response to catch stimulus was similar to
control group. The patient group also demonstrated
pronounced increase in the variability of reaction time
(RT1) in response to target stimuli (p < 0.001) com-
pared to controls, whereas RT1 values were similar.

The analysis of integral indices revealed a decrease
in sensory sensitivity (A', p < 0.001) and an increase in
sensory strategy (B", p < 0.001) values in the patient
group pointing to a more conservative test strategy.

Oddball test results. Oddball test performance in the
patient group was also lower compared to controls: the
total number errors per target stimulus demonstrated
statistically significant increase (р < 0.01). At the same
time, the number of missed target stimuli in the stud-
ied groups was similar, whereas the percent of delayed
responses (hits with RT2 > 600 ms) in the patient
group exceeded controls by a factor of more than seven
(p < 0.001) (Table 2). In addition, the patient group
exhibited an increased reaction time in response to
target stimuli (RT2, p < 0.01) and its variability (p <
0.001) (Table 2).

Characteristics of event-related potentials. Compar-
ison of the N100 potential component revealed a sig-
nificant decrease in the amplitude in the schizophre-
nia patient group compared to controls (“Group”:
F(1,62) = 5.35, p = 0.024) (Fig. 2a). The latency of
N100 in the patient group was shorter compared to
HUMAN PHYSIOLOGY  Vol. 47  No. 2  2021
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Fig. 2. Characteristics of (a) N100 and (b) P300 ERPs in healthy subjects (a, solid line) and schizophrenia patients (b, dotted
line). Vertical axis: at the top, amplitude (μV) (for N100 absolute values of amplitude are presented); at the bottom, latency (ms).
Horizontal axis, EEG channels. Level of significance: P300, mean differences for all cases, p < 0.01; N100, * p < 0.05, ** p < 0.01.
Variation is shown as the error of the mean. 
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controls, the “Group” factor significance was at ten-
dency level (F(1,62) = 3.81, p = 0.055) (Fig. 2a). How-
ever, if only frontal channels were included in the
analysis the “Group” effect was statistically significant
(F(1,62) = 5.73, p = 0.020).

P300 analysis in schizophrenia patients revealed a
pronounced decrease in the amplitude (“Group”:
F(1,66) = 24.32, p < 0.001) and increase in latency
(“Group”: F(1,66) = 17.14, p < 0.001) (Fig. 2b).

Correlations between IMT parameters and ERPs. In
healthy subjects, most correlations between IMT
results was revealed for N100 component amplitude,
the absolute value of which was negatively correlated
with the number of missed targets, as well as with sen-
sory strategy value, and positively correlated with sen-
sory sensitivity (Table 3). False alarms in response to
simple stimuli showed negative correlation with the
latency period of N100 (n = 2) at the central channels
(C3, C4) (Table 3).

In the case of P300, significant positive correla-
tions have been revealed between the number of false
alarms in response to catch stimulus and P300 latency
HUMAN PHYSIOLOGY  Vol. 47  No. 2  2021
at 8 out of 9 channels included in the analysis
(Table 3).

In schizophrenia patients no statistically significant
correlations between IMT results and N100 compo-
nent parameters have been revealed, however, a sub-
stantial number (n = 24) of statistically significant cor-
relations have been shown for P300 wave (Table 4).
The number of missed targets and sensory sensitivity
value showed a negative correlation with P300 ampli-
tude and positive correlation with P300 latency. The
variability of reaction time (RT1) demonstrated a neg-
ative correlation with P300 amplitude. No regional
specificity was shown for correlations.

Correlations between oddball test parameters and
ERPs. In healthy subjects, no statistically significant
correlations between behavioral measures of oddball
test and ERPs have been found.

In the patient group, statistically significant cor-
relations between oddball test performance, as well as
for IMT task, have only been shown for P300 test (n =
19). The number of delayed responses correlated neg-
atively with P300 amplitude and positively with P300
latency. The RT2 variability, in contrast, correlated



118 KIRENSKAYA et al.

Table 3. Statistically significant (p < 0.01) correlations (Spearman’s coefficient) between IMT performance and ERP
characteristics in healthy subjects (n = 40)

IMТ test results

EEG channels (correlation coefficients, r)

ERP amplitude ERP latency

N100 (absolute values)

Missed targets, %
Fz (r = –.570); F3 (r = –.470); F4 (r = –.527);
Cz (r = –.560); C3 (r = –.540); C4 (r = –.536) −

False alarms 
to filler stimuli, % − Cz (r = –.384); C3 (r = –.468)

А ′, sensory sensitivity Cz (r = .512) −

B ′, sensory strategy
Fz (r = –.482); F3 (r = –.459); F4 (r = –.500);

C3 (r = –.491) −

P300

False alarms 
to catch stimuli, % −

F3 (r = .415); F4 (r = .432);
Cz (r = .479); C3 (r = .418); C4 (r = .559);
Pz (r = .492); P3 (r = .448); P4 (r = .572)

Table 4. Statistically significant (p < 0.01) correlations (Spearman’s coefficient) between IMT and oddball test performance
and ERP characteristics in schizophrenia patients (n = 25)

IMT performance

EEG channels (correlation coefficients, r)

ERP amplitude ERP latency

IMT—P300

Missed targets, %
F4 (r = –.49); C4 (r = –.52);
Pz (r = –.48); P4 (r = –.63)

F3 (r = .47); F4 (r = .53);
C3 (r = .52); C4 (r = .51)

А ′, sensory sensitivity
Fz (r = .66); F3 (r = .55); F4 (r = .71);
Cz (r = .71); C3 (r = .64); C4 (r = .74);
Pz (r = .74); P3 (r = .64); P4 (r = .80)

F3 (r = –.51);
C3 (r = –.50); C4 (r = –.54)

RT1 variability (st. dev.), ms
F4 (r = –.51); C4 (r = –.52);
P3 (r = –.57); Pz (r = –.60) −

Oddball test performance oddball—P300

Delayed responses, %
(RT > 600 ms)

Fz (r = –.51); F4 (r = –.49)
Fz (r = .49); F3 (r = .54);

Cz (r = 0.48); C3 (r = 0.53)

RT2 variability (st. dev.), ms
Fz (r = –.72); F3 (r = –.72); F4 (r = –.70);
Cz (r = –.72); C3 (r = –.74); C4 (r = –.70);
Pz (r = –.72); P3 (r = –.72); P4 (r = –.64)

F4 (r = .73); C3 (r = .47);
C4 (r = .53); P3 (r = .50)
negatively with P300 amplitude and positively with
P300 latency (Table 4).

DISCUSSION

Thus, our comparative analysis of attention func-
tion in healthy subjects and schizophrenia patients
based on IMT results revealed a significant decrease in
the performance quality in the patient group. It was
particularly evident from the increase in the number of
missed target stimuli and false alarms in response to
filler stimuli (FA_F), whereas the number of false
alarms in response to catch stimuli (FA_C) was close
to controls. Missed targets and FA_Fs reflect sus-
tained attention deficit in time, i.e., vigilance, whereas
FA_Cs indicate increased impulsiveness [6, 9, 15, 16,
19]. Significant differences from controls have also
been revealed in the patient group in integral indices A'
and B ': decrease of sensory sensitivity A', i.e., the abil-
ity to identify target stimuli, and increase of B" index
HUMAN PHYSIOLOGY  Vol. 47  No. 2  2021
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pointing to a more conservative test strategy. It should
be noted that hit RT in schizophrenia patients did not
differ from controls while its variability was signifi-
cantly increased. This increase in RT variability in
CPT is in accord with other studies and is viewed,
along with missed targets, as f luctuations in the level
of brain activity which cause sustained attention defi-
cit [14, 15, 19].

The oddball test performance were also poorer in
the patient group compared to controls: the percent-
age of delayed responses (RT over 600 ms) was much
higher, hit RT was longer, as well as its variability.
According to the literature, increase in RT together
with increase in inter-stimulus intervals (as in the case
of oddball test in this study) reflects the tendency for
lower level of vigilance [14].

Thus, the analysis of IMT and oddball test perfor-
mance showed sustained attention deficit, decreased
ability to identify significant stimuli, and fluctuations
in the level of vigilance in the patient group.

The analysis of the N100 and P300 ERP compo-
nents revealed pronounced decrease in the amplitude
of N100 and P300, along with increased P300 latency
in schizophrenia patients. Deviations in the N100 and
P300 components in schizophrenia have been widely
mentioned [27–32] and point to disruptions in the
functional activity of the brain systems involved in
providing sustained attention. The P300 and N100
decreased amplitudes are included in the list of
schizophrenia neurophysiological endophenotypes
[29–32].

We have also found that schizophrenia patients are
characterized by decreased N100 latency, which was
more pronounced in frontal channels. According to
Strelets et al., decreased ERP latency below normative
values may indicate deficits in some stages of informa-
tion processing [33].

In order to understand neurophysiological mecha-
nisms involved in the continuous performance test
and their deficits in schizophrenia better, the analysis
of relationship between IMT performance and ERPs
has been conducted. Various patterns of correlations
in healthy subjects and patients have been revealed.

In healthy subjects, correlations with the N100
component prevailed. Higher absolute values of N100
amplitude showed correlation with better test results:
decreased number of missed targets and sensory sensi-
tivity increase. Earlier, in a combined sample of
healthy subjects and schizophrenia patients, an associ-
ation was demonstrated between decreased N100
amplitude and poorer attention test results, including
CPT [34].

Lower N100 latency values displayed correlation
with increased number of false alarms in response to
filler stimuli, which proves the suggested association
between lower N100 latency values and information
processing deficits.
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Thus, all indicators demonstrating association with
N100 parameters, mainly reflect maintaining the ade-
quate level of vigilance. These correlations can be
explained by the fact that N100 reflects early stages of
the attention responsible for distributing attention,
analyzing stimulus specificities, and associated with
non-specific arousal in the brain [35–37].

The increased P300 latency in controls correlated
with a higher number of false alarms in response to
catch stimuli; i.e., it was associated with misidentifica-
tion of the stimulus and poor decision-making. P300
latency is known to reflect the speed of central pro-
cesses [22] and therefore its increase in the case of fast
stimuli presentation, such as in IMT, is critical. In
addition, correlation between P300 latency and vigi-
lance has been shown for healthy subjects [38].

In the patient group, no significant correlations
between IMT results and N100 were found. Correla-
tions with P300 have been found for the measures
related to sustained attention indices. Increased num-
ber of missed targets and decrease in sensory sensitiv-
ity were associated with decreased amplitude and lon-
ger P300 latency, whereas the increased RT variability
was only associated with decreased amplitude.

The analysis of correlations between oddball test
performance and ERPs did not reveal statistically sig-
nificant correlations in the healthy group, which may
be attributed to the simplicity of the test for healthy
people. However, in the patient group a substantial
number of correlations with P300 was found, with an
increased percentage of delayed responses and RT2
variability associated with a decreased amplitude and
an increased latency of P300.

Thus, according to the analysis, poorer IMT and
oddball test performance of schizophrenia patients are
closely related to the abnormalities in the P300 char-
acteristics.

The analysis of correlation patterns between IMT
performance and ERPs in controls and patients did
not reveal any similar associations, which points to
differences in the central mechanisms providing sus-
tained attention. Lack of correlations between test per-
formance and N100 component in the patient group
seems to be the most important. This means that in
healthy subjects sustained attention is connected with
the activity of neuronal networks involved in generat-
ing N100, whereas in the patient group it is the activity
of neuronal networks involved in generating P300.

N100 is generated in the distributed neuronal net-
work of the cortex that includes regions of the tempo-
ral, prefrontal, and motor cortex [39]. Studies aimed
at identifying the localization of N100 generators
(using LORETA analysis) revealed sources in the tem-
poral cortex (the primary and secondary associative
auditory cortex) and anterior cingulate gyrus [40–42].
However, the comparison between healthy subjects
and schizophrenia patients did not show differences in
the activity of temporal generators, whereas the activ-
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ity of generators in the cingulate gyrus was substan-
tially decreased in the patient group.

Data on the involvement of the cingulate gyrus and
some other regions of the PFC in the generation of
N100 [39, 40] suggest that sensory cortex areas are
modulated by the PFC, which miscrostructural and
functional abnormalities are considered as the key fac-
tor of cognitive deficit in schizophrenia [4]. In the
PET study of the brain activity during CPT perfor-
mance decreased activity of PFC has also been
shown in schizophrenia patients compared to healthy
subjects [43].

Our results are in accord with the data of inherent
to schizophrenia deficit at the early stages of auditory
and visual information processing, which do not
include conscious control and are associated with sen-
sory overload, working memory disturbances, con-
ceptual disorganization, and with a risk of psychotic
states [29, 44]. This relates to the deficit in auditory
ERP P50 suppression and prepulse inhibition of
acoustic startle reaction (most pronounced when the
interval between pre-stimulus and startle stimulus is
60 ms) [29, 45], and to an increased thresholds of test
stimulus recognition in backward masking [46, 47].

ERP recording during the tasks related to attention
attraction showed that schizophrenia patients, in con-
trast to healthy subjects, exhibited no modulation of
N100 parameters depending on the level of complexity
and context of the task [39, 48]. The analysis of ERPs
recorded in P50 suppression paradigm (presentation
of paired stimuli with inter-stimulus interval of
500 ms) has demonstrated a substantial decrease in the
level of inhibition of both the P50 and N100 compo-
nents in response to the second stimulus in the pair in
the patient group [34]. These data also show the deficit
in the early stages of information processing in schizo-
phrenia and are in accord with the results of the pres-
ent study.

CONCLUSIONS
Different correlation patterns obtained in groups of

healthy subjects and schizophrenia patients, appar-
ently, result from disturbed psychophysiological
mechanisms providing sustained attention in schizo-
phrenia. The conducted analysis revealed two main
factors of sustained attention deficit in schizophrenia:
(1) deficit in the involvement of neuronal networks
providing the early stages of information processing
caused by abnormalities in the central processes
related to N100 generation; (2) a decrease in the func-
tional state of neuronal networks involved in P300
generation revealed as pronounced decrease of ampli-
tude and latency prolongation.
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