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AEPs are electroencephalographic changes time-
locked to the sensory stimuli, and they non-inva-
sively provide neurophysiological data on human
brain activity with a time resolution of millise-
conds. The N2 and P300 waves are elicited by the
active detection of deviant tones in a sequence of
standard ones (Sutton et al., 1965) and give an
objcctive estimate of the time required to evalua-
(¢ deviant stimuli (Pfefferbaum et al., 1995). The
P300 amplitude is referred to the allocation of
brain energy resources (Kok, 1997), and the N2
amplitude may be related to the effort required to
discriminate the target stimuli (Fitzgerald and
Picton. 1983; Niiitinen and Picton, 1986).
Schizophrenia patients show attenuated am-
plitudes of N2 and P300 and, further, a delayed
latency of P300 (Blackwood et al,, 1987) indi-
cating disturbances in information processing.
Paticnts with schizophrenia, spectrum disorders
share some phenotypic similarities with schi-
zophrenia, including personality traits (Fenzen-
weger, 1994), neu ropsychological deficits (l'(r.e-
men et al., 1994), psychophysiological deficits
(Matthysse et al., 1986), and cognitive disFur-
bances (Bredgaard and Glenthoj, 2000; Lich-
termann et al., 2000). Abnormal auditory P300
responses in patients with SChiZOphI‘ﬁl:li-a spec-
trum disorders have confirmed similarities with
schizophrenia (Kimble et al., 2000; Korostens-

Yy was to evaluate the new P300 parameters on patients with schizophrenia
Ompare their reliabili ty with the commonly used P300 latency and amplitude.
* and 22 patients with schizophrenia spectrum disorders were studied. The
> Were considered: Lp300/Ap30, identification time (IT), steepness of cognitive
gy, speed of descending part of P300 slope (SDS), and its parameters A, B, the
~55DS, sA and sB. Some of the proposed parameters showed a
n differentiating patients from controls than did the commonly
. We suggest that the parameters proposed by us could be helpful
er patients from controls. The use of the subtraction curve could
the deviant one.

ophrenia, schizophrenia spectrum disorders.

p300—P300ener gy, IT—-identification time; SDS - speed of descending part of P300 slope;
ognitive complex; sSDS - speed of descending part of P300 slope of subtraction curve.

kaja et al., 2005; Michie et al., 2002). Further-
more, R. L. Trestman et al. (1996) showed that
the changes in auditory N1, P2, N2 and P300
components in patients with schizotypal perso-
nality disorder were intermediate between schi-
zophrenia patients and healthy subjects.

However, many of the problems associated
with the clinical application of the P300 poten-
tial are recognized (Barrett, 2000). These inclu-
de a broad inter-subject variability of peak la-
tencies and amplitudes in control groups, as well
as apparent non-specificity of P300 tests. The
search for the features that could be more stable
and reliable for schizophrenia patients became
the purpose of investigations. In our previous
papers (Korostenskaja et al., 2003a,b) we have
discussed possibilities of introducing new P300
parameters in healthy subjects (Korostenskaja
etal., 2003a) and new parameters for mismatch
negativity (MMN) evoked potential in patients
with schizophrenia spectrum disorders (Koros-
tenskaja et al., 2003b).

We divided novel measures into two groups:
the first — “derivatives” — included measures
which related amplitudes and latencies of a com-
ponent under study, and the second - “extrapo-
lation” — group included measures based on the

extrapolated line of the descending part of the
P300 wave.
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One of newly suggested measurements 1s the
speed of the descending slope (SDS) of the P300
component. It could reflect some specific aspecl
of active attention to the presented stimuli. This
mcasurement is commonly used in plethysmog-
raphic recordings. M. Korostenskaja et al. (2003b)
was using it in MMN measurements. We suppose
that introduction of all these new P300 measure-
ments could be helpful in solving MMN problems
and useful in the interpretation of clinical data.

The aim of the present study was to evaluate
the new P300 parameters in patients with schi-
zophrenia spectrum disorders and to compare
their reliability with, latency and amplitude, the
most frequently used N2 and P300 parameters.

Methods
Subjects

We have studied two main groups of subjects: 22
patients with schizophrenia spectrum disorders
(16 females), mean age 29.9 years (SD 10.6, ran-
ge 18-55 years), and 56 healthy controls (40 fe-
males), mean age 33.8 years (SD 11.6, range 20~
59 years). Diagnoses in all 22 cases were made
according to the ICD-10 (International Classifi-
cation of Diseases, World Health Association,
1992) by psychiatrists. The diagnosis of para-
noid schizophrenia (F20.0) was established in 5
cases, schizoaffective disorder of depressive ty-
pe (F25.1) in 7 cases, 2 patients had schizoaffec-
tive disorder of mixed type (F25.2), 1 case was
considered as delusional disorder (F22.0) and 7
patients had schizotypal disorder (F21). Nine
patients were hospitalized for the first time. Ex-
clusion criteria for psychiatric patients were an
organic pathology of the central nervous system
(tumours, etc.) and the history of alcohol depen-
dence. Healthy controls had no known neurolo-
gical or psychiatric disorders. The study was per-
formed at the Republican Vilnius Psychiatric
Hospital (Vilnius, Lithuania). It was approved
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by the Ethics Committee of the hospity
subjects gave their written informeg Cﬁng'
participate in the study.

The

Cnt lo

Medication

At the moment of AEP recording |1 Patieps
were neuroleptic naive, 7 neuroleptic free (1for
at least half a year, and 6 for at least | month) |
patient was treated with trifluoperazine 3 my/
day, 1 patient with haloperidol decanoate 30 mg,
One of the patients received benzodiachineﬁ.
Four patients additionally received the S€rotonin
reuptake inhibitor citalopram (20 mg/day), Fo;
3 patients an anticholinergic drug trihexyphep;.
dylum (4 mg/day) was added. Clinical Symptoms
were evaluated with PANSS (Kay et al., 1937),

AEP recording

All data were acquired in an electrically shiel-
ded room. The recording sessions were always
carried out between 9 a.m. and 2 p.m. The AEPs
were recorded with a 32-channel EEG device
(Galileo NT, by EBNeuro, Italy) (bandpass 0.01-
30 Hz) from Cz site (according to the 10/201n-
ternational system) using Ag/AgCl clectrodes.
Ear clectrodes served as a reference for all elec-
trodes and the ground electrode was attached 0
the forehead. AEPs were acquired during acti
oddball paradigm. Pure tones were binauraly
presented via headphones at the intensity 60db
Standard tones had the frequency of 2000 Hz
and duration of 50 ms. Deviant tones had ("
same duration and frequency (1000 Hz). The
probability of tones was 80% for standards®”
20% for deviants. During the recording ! !easl
30 deviant stimuli were presented. The SUI?JeCls.
were asked to count in mind all deviant ?"‘“
and then to report the sum. The inter-stim™ U’od
interval (ISI) was 1500 ms, the analysis Pe"
was 1000 ms. The paradigm consistefl Of] o
blocks with a 1-minute interval. The S




jection threshold was set for

_ an amplitude of mo-
re than 50 pV,

Data analysis

All patients were divi ‘

| p on cre divided into two subgroups:
patients with both types of schizoaffective disor-
der (9 cases) and all the other patients (13 ca-

ses). The latter subgroup is named in this paper
“schizophrenia group”. We compared the mean
values of the study parameters between the con-
trol group and the group of patients. Both sub-
groups of patients were also compared with con-
trols. And, finally, both subgroups of patients
were compared with each other.

General measures

In the responses to the deviant tone, the later
negative (N2) — positive (P300) complex was
identified. Two main parameters were measu-
red: peak latency and amplitude. The amplitu-
des were measured as peak-to-peak voltages
(Spehlmann, 1985; Reinsel etal., 1 995) for P2-
N2 (called N2 amplitude) and N2-P300 (P300

amplitude).

New parameters

“Derivative” group

The ratio of P300 latency and amplitude (L, /
A,.0)s Stimulus identification time (IT), steep-
ness of cognitive complex (SCC), and energy of
P300 wave (E,,, ) were measured (Cne3uH u
np., 2001; Korostenskaja et al., 2003a). I'T was
measured as the difference between P300 and
N2latency (IT =L, -L,,). SCCwas measured
as the ratio of difference between the N2 and
P300 amplitudes and IT (SCC = (A,,,~Ax,)/
IT). E,,, was calculated by multiplication of
P300 amplitude and latency (E,,, =

LPE!I]{] y AI‘JGU) *

“Extrapolation” group

As applied for MMN response (Korostenskaja

et al., 2003b), the speed of the descending part

of the P300 slope (SDS) and A, B parameters of

the extrapolation line were calculated. SDS was

calculated in the following way: the descending

slope of P300 wave from the point of slope rise

inset to the maximum of the curve was approxi-
mated by a line (fig. 1), and the fluxion (Ay/Ax)

P300 response to the deviant
linear fit of P300 response

5 -
0
£
' 4
2
E h
a 5 -
E
<
10 -
!
15 -
T -
3 200

T T 1 T
400 600

Latency, ms

Fig. 1. Extrapolation line of P300 wave. Spe

parameters of

extrapolation line formula (y = Ax

ed of descending part (4y/Ax) of P300 slope (SDS) and A, B

+ B) were used in the study
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----- response to the standard
—— - response to the devianl |
— difference wave (standard - deviant) J

Amplitude, 5uV/div

Y 1 r T v T

T
400

Latency, ms

Fig. 2. Schematic illustration of the difference wave (subtraction curve). The vertical (y) axis is arbitrary and
presented only to illustrate the result of subtraction procedure

of the extrapolation line was calculated. The A,
B parameters were taken from the equation of
the extrapolation line: y = Ax + B, where A is
the angle of the extrapolation line and B is the
value of the P300 amplitude at the point of the
intersection of the extrapolation line. The same
parameters were calculated for the subtracted
P300 wave (the difference between the curves of
responses to deviant and standard tones - fig. 2),
marked as sSDS, sA and sB.

Statistical analysis

Parametric statistics with T-test was applied to
data with normal distribution, and in an opposi-
te case the non-parametric Mann-Whitney U-
test was performed. All calculations were car-
ried out using STATISTICA 6 software packa-
ge. When comparing the groups the equality of
variance was tested, and necessary corrections
were made when the variances differed signifi-
cantly.
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Results

Allmain calculated values of the parameters stu-
died are presented in Tables 1 and 2.

Common measures — N2, P300
latency and amplitude

No statistically significant differences were
found for N2 latency or for the P300 latency in
patients when compared with controls.
Significant difference (p = 0.01) between p&-
tients and controls was found for the P300 am-
plitude, but not for the N2 amplitude.

Derivatives of N2, P300 latencies and
amplitudes: L IT, SCC,

P300 energy

PJOG/ A P300’

All derivatives of latencies and amplitudﬁsgf
the cognitive complex (L psoo! Apsor i Sge[:
P300 energy) showed a significant differen g
ween patients and cotrols (tab. 1). The mostsiE




AT ‘9aem
£6'0 bT0 F LEO| 8€°0 F TH'0- I g tonisnqus 03 g| 6
| ._ JABM
1870 9P 9S ¥ 6098 S8PLFEL6 . Vs | uonpenqns 10j | 4
| ATsT |
‘adoys gogcd Jo r1aed
89°0 61°0 F v6'0— 100 ¥ L6°0- XV/AV | SVS|  3uipuddse jo %3._@ | €1}
AT Quij uonejodenyxs
JO uondasidyui
Jo yurod ay
6t°0 LTOFSE0—| PE0 F 2€0-| . g| 1€ 00€d Joapmijduy | 7y
aul| |
uonejodenxa pue
auI[aseq uaamjaq aur uonejodea)x?
St 90°79 ¥ 9t°08 | €8°09 F LI'L9| 2[3ue 3y — & ‘h3) V] e ,E_MES dBuy | ]
t°0 $8'67 F LL'EVE SO'81 F ¥1'6€€ . qu " u_s“__w_ 00€d
9¢€°0 0Ty FITS bL'E F$8'S N =" E{ AT pmpdus ZN
$CO SBCFSO6'ITT LS 0T F ¥9°8CT | 1 mE>1meHH”MH
71" . "0— : : Ay SVYSS| uondeaqns 10j SYS
Z10 200 ¥ L60 100 ¥86°0—| Xy/ |
+£0°0 +80'EPPT F 9'LILE 70 TEYT F 9L'8SIS i U R 4 — m hﬂ*_w“ ..ﬁwu.w.ﬁﬂ
. . . g CN~7 — 00td 1] . . m_._—m:.:mum
+£0°0 +ILTTF 18121 «11'61 FS8°011 = ...
100 LS LTV «LELF6TSI Ny —Widy | 0ty | AT u_..:_____.__..ﬂﬁwmu_
‘onyea apmyjdue
) : 00€d 00€d td e Adudje
«£00°0 +«8L'9Y F98'16 +CT61 F98'8T| ks, i kil | v/ | ....M_ESﬂ .w@__%_ﬂ
__1
| «100°0 +90°0 ¥ 60°0 «£L00F$1°0| LIV -Ny)| 08 | dANIUZ0) Jo ssauda)g
_, SjoLJuoI pup - LNHNEHLHQ
siuannd uaamiaq a5 Nﬂ. ....M_IE% 23 fo
mutmum&hﬁ .-y L.m...\ N ppnuiio Juou Jau UoISu2u1Ip ‘42)ownind N
]242] 20uDI1f1usis -4 ((JS ¥ uvaw) spuayod sjoyuod Ayyway I A _I. Joug * :

sdno.s3 jo4pu0d yjway puo
noja uID|y °[ J197L
squannd 10f pajuasasd a1 samppa Dy *(Sanpa JupILY1usis AJDI1SYDIS SKOYS o) parpnys siajawvaod ((§d Jo Sonuof puv sanjpa pajojnoo

81

- p—



nificant difference (p = 0.001) was found for
the SCC parameter (mean for patients 0.09 wV/
ms, SD = (.06, mean for controls 0.14 wV/ms,
SD = 0.07) (fig. 3). In casc of L.,../ A,,,» the

P00 P300?
difference between patients (mean 51.87 ms/uV,

SD = 46.78) and controls (mean 28.86 ms/uV,
SD = 19.22) was also significant (p = 0.003)
(fig. 4). The significance level of difference of
SCCandL,, /A

P300 between patients and con-

P3X)

trols was higher than of the P3(y ampliy
A it was 0.01 (mean for schi, “de.Fnr

[* 3N ) ' , Uphre |
11.24 uV, SD 7.87; mean for control | ; Ni¢

SD 7.37) (fig. 5). The smallest Significai'{ 9y
rences were obtained for P3()() energy ::lffe
and IT (p = 0.03). The mean P3(y) il M)
patients was 3767.6,5D = 2443 (6 44 fﬁ? for
trols 5158.76, SD = 2432.04, whereas h. -

i hﬁ mEan
[T for patients was 121.82 ms, SD = 277, "

| Steepness of cognitive complex (SCC)

0,25
0,2 -
0,15
0.1 ==
—
0,05 - =——
n = |
Controls*# Patients* Sch SchAfi #

Fig. 3. Mean values and standard deviation (SD) of SCC for different groups of participants. Sch -
subgroup of patients with schizophrenia, SchAff - subgroup of patients with schizoaffective disorder (* and
# mark statistically significant differences between respective groups)

140

LP300/AP300

120

100 =

Controls*# Patlents*

Sch SchAff #

S

o - ;
Fig. 4. Mean values and standard deviation (SD) of P300 amplitude and latency ratio for differe™ 50%"

participants. Sch — subgroup of patients with schizophrenia, SchAff - subgroup of patients with s¢

h

ve disorder (* and # mark statistically significant differences between respective groups)
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” T - -

Controis*# Patients*

Sch SchAfl#

F H: ;. Mr:mf mluf;*.ﬂ' and :ﬂ*randard deviation (SD) of P300 amplitude for different groups of participants. Sch
~ Subgroup of patients with schizophrenia, SchAff - subgroup of patients with schizoaffective disorder (* and
# mark statistically significant differences between respective groups)

the mean IT for controls was 110.85,SD = 19.11.

Comparing schizophrenia and schizoaffecti-
ve disorder subgroups with the control group (tab.
2), significant differences were found only for the
schizoaffective disorder subgroup. They differed
by the A, parameter (p = 0.01, mean for the
schizoaffective disorder subgroup 9.64 uV,
SD 3.84: mean for healthy controls 15.29 uV,
SD = 7.37), by the L.,/ Apy, parameter
(p = 0.01, mean for the schizoaffective disorder
subgroup 42.46 ms/uV, SD 20.55; mean for he-
althy controls 28.86 ms/uV, SD = 19.22), and by

the P300 energy parameter (p = 0.03, mean for
the schizoaffective disorder subgroup

3311.73 wV*ms, SD 1283.76; mean for healthy
controls 5158.76 uV*ms, SD = 2432.04).

Measurements based on extrapolated

line of descending parl of P300 wave:
SDS. A, B, sSDS, sA and sB

None of these measures showed significant dit-
ferences between patients and controls (see Tab-
le 1). Nevertheless, a significant dtfferencr: for
A. B and sA, sB parameters between patients

with schizophrenia and schizoaffective disorder
subgroups (Table 2) was found. For the B para-
meter, the significance level was 0.001 (mean
for the schizophrenia subgroup 0.21 1V, SD 0.14;
mean for the schizoaffective disorder subgroup
0.56 wV, SD 0.28), for sB the significance level
was the same (mean for the schizophrenia sub-
group 0.24, SD 0.13; mean the for schizoaffecti-
ve disorder subgroup 0.56 uV, SD 0.24), for the
parameter A p = 0.002 (mean for the schizoph-
renia subgroup 48.17, SD 33.99; mean for the
schizoaffective disorder subgroup 127.09,
SD 65.10) (fig. 6), and for sA p = 0.006 (mean
for the schizophrenia subgroup 59.46, SD 32.62;
mean for the schizoaffective disorder subgroup

124.56, SD 62.87).

Comparison between usually used
and newly adopted parameters

The difference between patients and control
groups was most significant for the newly adop-

ted parameters such as L./ Aps and SCCrat-
her than A,,,,. Such parameters as I'T and P300

energy had a less significance level than A, .
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Fig. 6. Mean values and standard deviation (SD) of angle coefficient of extrapolation line (A) of P300 wave Jor
different groups of participants. Sch - subgroup of patients with schizophrenia, SchA[f = subgroup of patients
with schizoaffective disorder (* and # mark statistically significant differences between respective groups)

Nevertheless, the variation of the newly adopted
parameters was higher than of A, . Comparing
the schizophrenia and schizoaffective disorder
subgroups, the differences were found only for
the newly adopted parameters such as A, B, sA
and sB. The parameters of subtracted waveforms
were more reliable than of non-subtracted, be-
cause their levels of statistical significance when
comparing different groups were usually better.

Discussion

The results of measurement and comparison of

the commonly used parameters have shown that
only the amplitude of P300 wave (Ay) pr.oved’
as a valuable parameter in which the patients
group significantly differed from the control
group. The significance of this parameter has
been confirmed by other authors (Ford et al,,
1994; Hegerl et. al, 1995;J uckel et al., 1996).

However, the most interesting findings of the
current study were obtained measuring the new-
ly proposed parameters. Wwe found that the grea-

test statistical significance comparing the groups
of patients and controls had the steepness of COg-

nitive complex (SCC). The other derivatives of
amplitudes and latencies of the cognitive com-
plex of AEP also proved their significance.

In our earlier paper (Korostenskaja et al.,
2003a) we made a conclusion that a number of
newly proposed parameters could be useful in
studying various disorders. Most of these para-
meters have proved their possible usefulness, ex-
cept the speed of the descending slope (SDS) of
the P300 wave. Although it was helpful in diffe-
rentiating patients with schizophrenia spectrum
disorders and healthy controls in the MMN stu-
dy, in the present study of P300 wave the diffe-
rences between controls and patients were not
significant.

When the patient subgroups where compa-
red with controls only in the subgroup of pa-
tients with schizoaffective disorder, we found sta-
tistically significant differences. The subgroup
of patients with schizophrenia had a larger va-
riability of all measured parameters, so this can
be the main cause of the low significance levels.
Although some of the patients were receiving
medication during the study, there are no con-
sistent data on the effects of antipsychotic medi-
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cations on AEPs. Usually a typical HmiPS}’ChC_"
tic medication does not change the P300 afjﬂP]"
tudes and latencies in schizophrenia patients
(Ford et al., 1994; Umbricht et al., 1998). J. Gal-
linat et al. (2001) and M. Korostenskaja et al.
(2005) could not find changes in the P300 laten-
cy and amplitude during treatment of schizoph-
renia patients with the atypical antipsychotic
olanzapine.

The parameters of extrapolation line of the
P300 wave showed significant differences when
both patient subgroups were compared with each
other. This is especially true when the results of
analysis of parameters of subtracted waveforms
are considered. Such an effect can be explained
by the fact that the subtraction process reduces
the common sources of variance in the wave-
forms to the two tasks, narrowing the normative
range and increasing the sensitivity (Pratt, 2000).
The parameters of the extrapolation line of the
subtraction waves of AEP can be helpful in dif-
ferentiating the subtypes of schizophrenia spec-
trum disorders, but their significance must be
tested in a study with larger numbers of partici-
pants.

The psychological and physiological corre-
lates of the novel parameters are not yet fully
clear. Additional psychophysiological and neu-
rophysiological studies using the parameters that
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KLAUSOS SUKELTAS POTENCIALAS: PACIENTU, SERGANCIU SIZOFRENIJOS SPEKTRO
SUTRIKIMAIS, NAUJU VERTINIMO PARAMETRIUJ PAIESKA

Milena Korostenskaja, Kastytis Dapsys, Aldona Siurkuté, Valentinas Maciulis, Osvaldas Rukséngg
)

Seppo Kihkonen

Santrauka

Klausos sukelti potencialai (KSP) yra elektroencefa-
logramos poky¢iai, kuriuos sukelia sensoriniai klausos
dirgikliai. Jy registracija leidzia neinvaziniu budu gauti
neurofiziologines informacijos apie Zmogaus galvos sme-
genu aktyvuma, susijusj su informacijos apdorojimo
procesais. Retu reikSmingy klausos dirgikliy (garso to-
nuy) atpazinimas daznuy nereikSmingy dirgikliy eiléje
sukeha KSP bangas N2 ir P300 - vadinamajj kognity-
vinj kompleksa. Siy bangy parametrai — latencija ir
amplitude — atspindi laika, reikalinga jvertinti reiks-
minga dirgikl;. P300 amplitude siejama su galvos sme-
genuy neuroniniy iStekliy paskirstymu, o N2 amplitude
gali buti susijusi su reikSmingy dirgikliy atpaZinimo
procesais.

Buvo aptikta, kad pacienty, turinCiy Sizofrenijos
spektro sutrikimy, N2 ir P300 bangy amplitudes
mazesnés. Tai rodo klausos informacijos apdorojimo
procesy sutrikimus sergant Sizofrenija. Taciau klinikinis
KSP taikymas susiduria su tam tikromis problemomis
(didelis tarpasmeninis rezultaty i§sibarstymas), kurioms
spresti nutaréme pasitelkti naujus papildomus KSP
kognityvinio komplekso parametrus.

Sio tyrimo tikslas buvo jvertinti naujus P300 ban-
gos parametrus ir palyginti jy patikimumg su iprg:s.ti-
niais P300 bangos parametrais (amplitude ir latencija),

tiriant pacientus, turin¢ius Sizofrenijos spektro sutri-
kimy. Buvo istirti 56 sveiki asmenys ir 22 pacientai,
turintys Sizofrenijos spektro sutrikimy. KSP buvo re-
gistruojami taikant atsitiktinio jvykio (angl. odd-ball)
paradigma — tarp dazny nereikSmingy dirgikliy atsitik-
tine tvarka buvo pateikiami retesni reikSmingi dirgik-
liai, kuriuos tiriamieji turé€jo suskaiciuoti. Greta jpras-
tiniy parametry matavome $iuos naujus parametrus:
latencijos (Lp;q,) ir amplitudes (Apy,) santyki, atpa-
zinimo laika (IT), kognityvinio komplekso statuma
(SCC), P300 bangos energija, P300 bangos nusilei-
dzianciosios dalies greit] (SDS) be1 grei¢io parametrus
A ir B. Taip pat matavome tuos pacius iSskai¢iuotos
bangos (gaunama i§ atsako j nereikSmingus dirgiklius
kreives skaitmeniniu biudu atimant atsako j reikSmin-
gus dirgiklius kreivg) parametrus, Zymimus sSDS, sA
ir sB. Tyrimo metu paaiSkéjo, kad kai kurie naujai
pasitlyti parametrai yra statistiSkai patikimesni, lygi-
nant pacienty ir kontroling grupes, negu tradiciniai
parametrai (amplitude ir latencija). Daroma i$vada, kad
siilomi nauji parametrai gali buti naudingi padedant
jvertinti kognityviniy funkcijy pakitimus, esant Sizofre-
nijos spektro sutrikimams, bei atskirti jy potipius. Taip
pat skaitmeniniu budu iSskaifiuotos bangos parametrai
gali biti naudingesni negu uZrasytos tyrimo metu.




