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ARE THERE ANY GENDER DIFFERENCES IN THE QEEG POWER
SPECTRUM IN PATIENTS WITH SCHIZOPHRENIA?
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Abstract: The aim of the study was to investigate the gender differences in
patients with schizophrenia in age of onset, other demographic and clinical characteris-
tics and their relationship with QEEG power spectrum measures.

Material and Methods: Thirty patients with schizophrenia were enrolled in the
study, 17 female and 13 male, mean age 34 years. Comprehensive assessment of the symp-
toms of schizophrenia was performed using PANSS (Positive and Negative Syndrome
Scale), BPRS (Brief Psychiatric Rating Scale) and CGI (Clinical Global Impression)
scale. The age of onset of schizophrenia and the duration of psychosis was assessed
using the medical history and parts of the IRAOS (Interview for Retrospective Asses-
sment of Onset of Schizophrenia).

Results: Female patients had more severe psychopathology with statistically
significant differences in PANSS and BPRS scores (larger total scores) and on the posi-
tive subscale of PANSS. QEEG power spectrum showed statistical significant dif-
ference only for the beta band in female patients. Women were less employed and had
longer duration of illness and previous treatment. There were no differences in the mean
age of onset of the disease (26 years in male and 25 years in female patients) and in the
familiar occurrence.

Conclusion: Fast basic activity in beta bands was associated with female pati-
ents with schizophrenia who presented more severe psychopathology and had longer
duration of the disease and previous treatment. Considering the relatively small sample
the current results must be replicated with a larger group of subjects to confirm the findings.

Key words: schizophrenia, gender, QEEG, PANSS.
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Introduction

Gender is one of the determinants of physical and mental health and
also a risk for psychiatric disorder such as schizophrenia [1-3]. In the last decade
there have been numerous studies examining the contribution of sex differences
to the heterogeneity of schizophrenia phenomenology. The majority of investiga-
tions have been focused on these differences in the epidemiology and clinical
expression of schizophrenia. Several studies have found differences in the onset
of schizophrenia in younger male patients [4-6]. Some studies pay attention to
other aspects of the disease like the course and the presented psychopathology
where female patients tend to have a better short and middle-term course [7] and
less bizarre delusions [4]. On the other hand male schizophrenic patients tend to
present negative symptoms, less severe positive symptoms and poorer functional
outcome [8]. According to some investigators duration of untreated psychosis
could lead to the presence of negative symptoms and a poor outcome, but others
have not found this relation [9] and the range of the duration of untreated
psychosis varies between 25 and 166,4 weeks and even more [10]. Other investi-
gators measured sex differences in the functional brain connectivity [11].

In an attempt to provide a more comprehensive assessment of the symp-
toms of schizophrenia in clinical and research settings the PANSS scale was
developed and is regarded as a reliable means of symptom assessment [12].

Investigations current in recent years have been carried out in order to
obtain a neuro-physiologic explanation for the disturbed behaviour and thinking
in schizophrenia [13] and focus on the QEEG parameters in schizophrenia [14—
18]. Research of QEEG activity power spectra has shown intriguing results in
patients with schizophrenia [19]. While most of the studies reported that patients
with schizophrenia have increased beta and slow frequency powers and reduced
alpha power, amongst them the results from our previous investigation [20], others
showed no differences, and even opposite results have been reported [21]. In recent
studies different symptom clusters have been correlated to QEEG frequency
bands [22]. Studies that performed EEG analysis of schizophrenic patients also
examined influences of the sex and age, the duration of illness and clinical
characteristics of the disease [23]. Others think that EEG abnormalities are asso-
ciated with schizophrenia and reflect non-genetic, pathological developments of
the brain [24] or that disruption of frontal-temporal connectivity appears to have a
specific relationship to psychomotor poverty in schizophrenia [19].

Aims of the paper

In this study, we investigated the gender differences in patients with
schizophrenia in the age of onset, other demographic and clinical characteristics
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and their relationship with QEEG power spectrum measures. We also compared
psychopathology and other clinical variables.

Material and Methods

Thirty (13 male and 17 female) inpatients from the University Psychi-
atry Clinic were recruited into the study. All the patients fulfilled the ICD-10
diagnostic criteria for schizophrenia and were drug-free or without antipsycho-
tic therapy for at least two days before the QEEG recording in order to avoid the
immediate effect of the drugs. Subjects with a history of neurological disorders,
chronic medical disease, alcohol or drug abuse and mental retardation were exclu-
ded. Patients were recruited to the study on a voluntary basis and, after being given
a complete description of the study, their written informed consent was obtained.

In the evaluation a complete medical history and clinical examination
were performed. The patients' global psychopathology was evaluated with the
PANSS scale. In the present study the following PANSS components were
used: positive subscale, negative subscale and total score. For the evaluation of
the severity of the disorder we also used BPRS and CGI scales [25]. The age of
onset of schizophrenia and the duration of psychosis were assessed using the
medical history and the IRAOS [26]. For the duration of the current episode we
used the part of IRAOS that marks episode development as 1 = acute or sudden
with duration within 7 days; 2 = sub-acute within 1 week up to 1 month; 3 = slowly,
gradually developed episode of more than a month, but cannot be dated exactly,
and 9 = unknown, cannot be evaluated.

Neurophysiologic examination was performed with quantitative EEG
analysis. QEEG recordings were performed between 9 a.m. — 1 p.m. while the
subjects were awake with their eyes closed. During recordings vigilance was
controlled by visual monitoring of the prominence of the alpha frequency in the
posterior parts of the brain and regular verbal contacts were maintained with the
subjects. The standard 1020 electrodes placement system with 19 electrodes on the
scalp and one on both earlobes were used in the recordings. The resistance was kept
below 10 kQ. The EEG digital recordings were screened visually and 25 x 2 second
artifact-free epochs were selected from the background activity of the recording for
subsequent analysis. As a result of the Fast Fourier Transformation, the averaged
power spectral values of the delta (0.5-3.5 Hz), theta (4.0-7.5 Hz), alpha (8-12.5
Hz), and beta 1 (13—19.5 Hz) and beta 2 (20.0 —29,5 Hz) bands were produced for
each of the 19 scalp electrodes separately. In order to obtain topography of the main
region of interest the following electrode placements were chosen for further
analysis: F3; F4; C3; C4; T3; T4; P3; P4; O1 and O2.

Statistical analyses of the data were performed using the Statistical Pac-
kage for the Social Sciences (SPSS) for Windows, version 13.0. The following
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non-parametric tests were used for demographic characteristics: Yates’ chi-
square, Fisher’s exact and Mann Whitney test. Analysis of the clinical scale
scores and QEEG parameters were performed with ANOVA and ANCOVA
with covariate variables: age and duration of the disease.

Results

The mean age of the patients was 34 + 9.1 for the male patients and
33.5 + 12 years for females (range: 18-55). The subjects were not significantly
different in their demographic characteristics (marital status, level of education,
handedness, family history) except for employment (women had a worse occu-
pational history than male patients). These characteristics are shown in Table 1.

Table 1
Demographic characteristics of schizophrenic patients
Item Male Female Analysis
(n=13) (n=17)

Married 5(50%) 8(47.1%) Yates chi-square = 0.06
df=1p=0.8

Employed 10(76.9%) | 5(29.4%) Yates chi-square = 6.6
df=1p=0.01

dextral 6(85.7%) 15(100%) Fisher exact p = 0.32
Handedness =) o7} nded | 1(14.3%) | 0
Positive family history 3(23.1%) | 7(41.2%) Fisher exact p = 0.31

Although there was no statistical difference, male patients tend to be
diagnosed with paranoid and hebephrenic type of schizophrenia and female
patients with undifferentiated or unspecified type of schizophrenia which data
are shown in Table 2.

Table 2

Distribution according to diagnosis of schizophrenia

Schizophrenia N° M/F ratio
paranoid 10 6/4
hebephrenic 6 4/2
catatonic 1 1/0
undifferentiated 6 2/4
residual 1 0/1
simple 2 0/2
unspecified 4 0/4
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Analyzing the gender differences in hospital and previous treatment,
recidivism of episodes and duration of current episode (according to IRAOS)
statistical differences were not found, except for previous treatment in female
patients, which results are presented in Table 3.

Table 3
Basic data for course of disease and treatment
Item Male Female Analysis
(n=13) (n=17)
Hospital treatment 10(76.9%) 14(82.3%) Fisher exactp=1.0
Previous treatment 7(53.8%) 15(88.2%) Fisher exact p = 0.049
Recidivate episodes 11(84.6%) 14(82.3%) Fisher exactp=1.0
Duration 1 3(23.1%) 4(23.5%) Mann-Whitney
of current 2 | 6(46.1%) 5(29.4%) U=97.0p=0.57
episode 3 4(30.8%) 8(47.1%)

Mean duration of illness, age of onset in years, age of onset in patients
with a positive family history and duration of the disease in months are shown
in Table 4. The only statistical difference was the disease duration, which is lon-

ger in female patients.

Table 4
Duration of current episode and age of onset
Item Mean = SD ANOVA ANCOVA
male female F df P p
N=13 N=17
(43.3%) (56.7%)
Age (years) 34+9.1 33.5+12 0.018 1 0.89 0.62°
Education 1115412 |11.8+25  [0.09 |1 0.77 |08’
(years)
Ageatonset 1362469 (25474 022 |1 0.64  |0.62°
(years)
Ageatonset 1y43415  [246+77 0003 |1 096  [0.11°
(years, #)
Duration of
illness 91.8+89.1 116.5+86.1 |[8.7 1 0.059 0.048°
(months)

* duration of illness as a covariate
® age and duration of illness as covariate
¢ age as covariate
# patients with positive family history
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The results of the assessment of the symptoms of schizophrenia with
clinical scales are presented in Table 5 and show differences that the female
patients scored higher than males in the PANSS total score, the score of the
PANSS positive subscale and in the BPRS score. Although not statistically
significant, male patients tend to present higher scores on the negative subscale

of PANSS.

Table 5
Descriptive statistics of the clinical assessments
Clinical scale Mean + SD ANOVA /| MANOVA*
male female F p
N =13(43.3%) | N=17(56.7%)

BPRS total score 32.6+8.8 37.9+103 F=3.94 <0.05
PANSS score 85.8+11.3 953+173 F=4.1 <0.05
PANSS negative 104+6.5 74+42 F=137 >0.05
subscale

PANSS positive 47427 6.1+42 F=3.82 <0.05
subscale

CGI 50+1.3 52+09 F=0.34 >0.05

*age and duration of illness are independent variables

When we analysed the basic activity with the power spectrum of the
different band, statistical significance was found in beta activity in the lower

ranges (beta 1) and in the faster beta 2 activity.

Table 6
Significance of gender differences in power spectrum
Band power male/female
F p*

Delta 0.73 0.68
Theta 0.65 0.75
Beta 1 2.1 0.049
Beta 2 3.21 0.001
Alfa 0.23 0.99

*calculated with Repeated Measures ANOVA

There were no significant differences between male and female in the
QEEG power spectrum except for the beta 1 and beta 2 bands. Female patients
have more pronounced activity and the results are shown in Figures 1 and 2
respectively.
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Discussion

This study refers to the gender differences in schizophrenia patients in
relation to duration of illness, age at onset, presented clinical psychopathology
and QEEG power spectrum parameters. The main findings in our study were
that female patients tended to have more pronounced beta activity over tem-
poral, parietal and occipital regions mainly on the left hemisphere, more severe
positive symptomatology, longer disease duration and were more frequently
treated with medication than males and had a worse occupational history. Men
were more often diagnosed as having a paranoid and hebephrenic form of
schizophrenia and women as having an undifferentiated or unspecified form
according to ICD-10 criteria. By contrast female patients showed a different
pattern of ongoing symptoms and severity, being more likely to have more
severe positive symptoms of the disease with higher scores in BPRS, PANSS
scale and PANSS positive subscale when compared with male patients. This
finding is consistent with previous observation that female patients display
more affective symptoms, auditory hallucinations and persecutory delusions
with more rapid and greater responsiveness to antipsychotics [5], but in this
review, males consistently have an earlier onset and show more negative symp-
toms. Although insignificant, we found greater scores on the PANSS negative
subscale in the male patient group that are similar to another previous study [6].

The gender differences at age of onset of schizophrenia are the most
frequently reported, with earlier onset in male patients. In our study there were
no gender differences in the age of onset, but when we account for the patients
with a positive history, the age of onset of the disease was two years earlier in
both gender groups which points to genetic aspects of schizophrenia. Our fin-
ding is similar to other studies which did not find gender differences in the age
of onset in different countries [27-30].

Taking into account the previously discussed results we can conclude
that our findings of increased power spectrum in the beta band of the basic EEG
activity in female patients represent the neurophysiologic aspects of the pro-
nounced presence of positive symptoms of schizophrenia in female patients,
which is in accordance with some recent studies [11]. A similar correlation bet-
ween absolute powers in the beta frequency band and clinical parameters mea-
sured with the PANSS scale was found in the beta range over frontal-central
areas on the left side and were significantly correlated with positive subscale
and total PANSS score [19]. Some previous studies positively linked BPRS
scores and anxiety with fast beta bands [31]. Increase in beta 1 power was found
in another study [32] but was positively correlated with negative symptoms of
schizophrenia. We would like to point out consistently reported findings that
beta activity is increased with anxiety and severe psychopathology in schizo-
phrenia [13, 15]. Psychotic symptoms are most likely a consequence of dys-
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function of multiple cortical areas and sub-cortical brain structures in patients
with schizophrenia mainly in the left temporal and also in the right prefrontal
areas which are pointed out as being specific for auditory hallucinations [33, 34].

Another gender difference in our study is that female patients were sig-
nificantly less employed, which could be a result of some cultural aspects of the
disease which are not in the scope of this investigation.

Our research suggested that female patients are more frequently treated
than men which could be explained with the good relationship with the caregi-
vers that appear to be stronger and longer-lasting for females, which is similar
to some other studies [2]. However, in our study female patients had a longer
duration of the disease (116,5 months) as opposed to males (91,8 months) and
this may be a possible explanation for the previously noted difference in recei-
ved treatment. This is the opposite to the finding that men have more hospitali-
zations and longer stays than women [7].

Our study has a number of limitations that need to be acknowledged.
The sample has a small number of subjects, a heterogeneous group of types of
schizophrenia with different lengths of illness and no control group.

Conclusion

Our study points to the significant gender differences in the beta QEEG
power spectrum, psychopathology, duration of illness, received treatment and
unemployment in female patients, which could be explained with the severity of
the presented psychopathology measured with clinical rating scales. However,
these findings need to be verified by future research.
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Peszume

ITOCTOJAT JIX I1IOJTOBU PA3JINKU BO CIIEKTPAJ/IHATA CHATA
HA QEEG KAJITAIIMEHTHU CO MIN30O®PEHNJA?

Manymega H.', Hosorau A.', Ilejocka-Tepazosa B.', 3adupora-Usanoscka Bb.2

!Ynueepauitieiticka kaunuxa 3a iicuxujaiipuja, Cxoiije, P. Maxedonuja
’Uncitiuitiyiti 3a eiiudemuonozuja u 6uocitiaitiucitiuxa, Meduyuncku gaxyaitieit,
Ckoiije, P. Makeoonuja

AncrpakT: Llenra Ha TPyAoOT € 1a ce UCNUTAAT MONOBHATE PA3IUKH Kaj
TIAIMEHTH CO MM30(peHnja BO OFHOC Ha MOYETOKOT Ha GojecTa, AeMorpackuTe
U KIIMHUYKHUTE KapaKTEePUCTUKU W HUBHATA IOBP3aHOCT CO CHEKTpajHaTa CHara
na kBautupumupano EEI" (QEEG).

Mainiepujan u meitioou: Bo ncrpaxkyBameTo 6ea BkiydeHn 30 manueHTH
co mm3odpennja, 17 xxenn n 13 Maxku Ha cpefiHa Bo3pacT of 34 rogunu. [Ipouen-
KaTa Ha CHMITOMHTE Oellle HalpaBeHa co yrnoTpeba Ha cKaja 3a MO3WTHBHU U Hera-
TUBHM cuMIIToMH Ha nm3ogpennja (PANSS), kpaTka ckalla 3a IICHXHjaTpHCKa TIPO-
nenka (BPRS) u ckana 3a rio6anda kimandka ummpecrja (CGI). TToueTokoTt Ha 60-
JlecTa M TPaeHmhETO Ha Ichxo3ara Oellle MPOLEHYBaHO NMPEKy NCTOpHja Ha Gorecta u
MHTEPBjYy 32 PETPOCIEKTHUBHA IPOILIEHKa Ha MovYeToK Ha mu3oppennja (IRAOS).

Pezyaitiaiiu: Kenute co mm3odpeHnja nMaa mon3pas3eHa ICuxXonaTosao-
TUja cO CTaTHCTUYKHU 3HAUMTETHH PA3JIMKU BO BKYIMHHUTE CKOpoBH Ha PANSS u
BPRS u Ha nosutuBHara cyOckana Ha PANSS. Cnekrpannarta cHara Ha QEEG
MoKaXka CTATUCTWYKW 3HAUMTENHA Pa3jiiKa 3a 0eTa aKTHBHOCTA Kaj SKEHCKUTE
nanuenTu. ZKenure co mm3ogpeHnja nMaa mogoJiro Tpacke Ha 6oJiecTa, Io4ecTo
Oeca TpeTHpaHW W HajuecTo HeBpaGoTeHHW. HeMare 3HaumTenHa pasimka Mery
MOJIOBUTE BO OJHOC HA CPeIHAaTa BO3PACT Ha MOYETOK Ha OoJiecTa (Kaj Maxkute 26
TOJWHY, Kaj SKCHATE 25 TOIWHN) U XePEAUTETOT.

3akayuok: bera akTHBHOCTa Gellle acolMpaHa CO SKeHCKH MAlMEHTH CO
mm30(gpeHnja KON MMaaT IOM3Pa3eHa IICHXOIATOJIOrHja, IOMOJIT0 Tpacke Ha
Gorecra u nperxofeH TpetMad. OBue pazynratu Tpeba jja ce MOTBpAaT Ha MOro-
s1eM Opoj UCIUTAHUIM CO OTJIEN Ha MaJIMOT IPAMEPOK.

Kayunn 360posn: mm3odpennja, noi, QEEG, PANSS.
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