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ABSTRACT

Objective: The aim of this study is to investigate the relationship between regional absolute power quan-
titative electroencephalogram (EEG) after a single dose of aripiprazole and short-term treatment response 
in patients with schizophrenia as a predictor.

Methods: The study analyzed the regional absolute power quantitative EEG in 32 patients with schizophre-
nia who were either drug naive or off-medication for last 4 weeks. The quantitative EEG was undertaken 
at intake and after 4 to 5 hours of a single dose of aripiprazole. Welch-averaged periodogram was used in 
the Fourier transformation for spectral analysis. After fast Fourier transform of quantitative EEG data, the 
mean absolute power in delta, theta, alpha, beta, and gamma band in 13 regions was analyzed and cor-
related with Positive and Negative Syndrome Scale (PANSS) and Brief Psychiatric Rating Scale-Anchored 
(BPRS-A) scores.

Results: Regional absolute power spectral analysis after single dose of aripiprazole showed significant 
decrease in delta, theta, alpha 1, alpha 2, beta 1 in midline region, alpha 2 band in right occipital region and 
gamma 2 in prefrontal region. Further analysis with PANSS and BPRS-A showed no significant correlation; 
however, aripiprazole proved to be an efficacious drug for schizophrenia.

Conclusion: This result suggests that the regional absolute power after a single dose attenuates but does 
not correlate to predict a clinical response. This study kindles the idea for further studies in selected quan-
titative EEG channels, to predict a clinical response to psychotropic drugs during the early phase of illness 
and to understand the etiology of schizophrenia and further development of novel drugs.
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INTRODUCTION

Schizophrenia is a complex disease regarding etiology, clinical manifestation, course, treatment 
response, and outcome.1,2 The poor understanding of the pathophysiology of schizophrenia led to 
various treatment methods based on trial and error. Since the introduction of chlorpromazine in 1952, 
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antipsychotics have been the mainstay in the treatment of schizo-
phrenia. It is relevant to identify the responders from non-respond-
ers to an antipsychotic so as to decrease the duration of untreated 
psychosis by selecting appropriate antipsychotics at an early stage.2,3 
This has significant clinical implications, such as understanding long-
term drug side effects, reducing illness burden and hospitalization 
cost, and improved prognosis. Identifying biological markers to pre-
dict treatment response as in personalized medicine intervention 
will result in overall better outcome in schizophrenia.4,5

In the recent past, quantitative EEG (qEEG)-based biomarkers have 
been studied to differentiate neurological6 and psychiatric disor-
ders7-11 with high sensitivity and specificity,12 and exploring bio-
markers was envisioned for the Diagnostic and Statistical Manual of 
Mental Disorders (DSM), fifth edition (DSM-5) too.13 Quantitative EEG 
is easily available, noninvasive, and independent of patient’s or doc-
tor’s evaluation and depends on the patient’s physiological response, 
with good temporal resolution making it a reliable tool in selecting 
appropriate antipsychotic for patients with schizophrenia. A com-
prehensive understanding of qEEG in schizophrenia could provide 
insight into pathophysiological changes14 and of the neural mecha-
nism’s underlying response to antipsychotic treatment for further 
development of novel medication.15,16 There have been few studies 
that have explored the qEEG changes after a single dose of antipsy-
chotics and predicting the response in patients with schizophrenia.

It is known that patients with schizophrenia show higher absolute 
power activation in delta, theta, and beta bands with decreased 
alpha band17,18 as compared to normal control7,19-21; however, stud-
ies have also shown no difference in the alpha band.22 An earlier 
study by Harris et al17 has shown difference in the first episode and 
chronic schizophrenia with regard to the mean peak frequency in 
the delta band. Antipsychotics modify qEEG, and drug response 
could bring normalization.23 A study has differentiated respond-
ers based on the absolute power increase in theta2, alpha1, and 
symptoms. In most pharmaco-EEG studies, there are confus-
ing results related to a single dose of antipsychotics. A study by 
Galderisi et al24 compared the qEEG profile of drug-naive patients 
and that of 29 patients with schizophrenia after a single dose (at 
6 hours) of haloperidol, as a predictor of short-term response. 
The responders showed fewer slower and faster activities than 
the non-responders. The responder group exhibited a significant 
decrease of delta, a significant increase of fast theta, and a signifi-
cant increase of slow alpha and beta2. The non-responders exhib-
ited a significant decrease of delta and an increase of beta2 but 
also showed a significant decrease of slow alpha; thus, respond-
ers and non-responders could be predicted with an accuracy of 
89.3%.24 Mucci et al15 found responders to have an increase in fast 
theta and slow alpha, whereas non-responders showed a decrease 
in slow alpha. Both groups showed a significant decrease in delta 
and increase in beta2. Saletu et al25 showed a decrease in delta and 
theta over the left temporal region after a single dose of 50 mg of 
amisulpride, which further decreased with a dose on day 42 over 
the frontal and left parietal and right temporo-occipital regions, 
with an increase in beta, whereas alpha did not exhibit any change. 
After a single dose of clozapine, Knott et al26 showed an increase 
in delta posteriorly (P3, P4, Pz, O1, O2, and Oz) and in alpha and 
beta anteriorly (Fp1, Fp2, Fpz, F3, F4, C3, and C4) with decreased 
alpha power in the occipital region (O1, O2, and Oz) in responders 
as compared to non-responders. Nagase et al27 reported a decrease 
in theta power in medicated patients after 6 months of treatment 
with antipsychotics.

Other studies that explored qEEG after varied intervals (hours after 
single dose to weeks on regular medication) of antipsychotic treat-
ment found different qEEG pictures.28 One study, using conventional 
EEG in patients with schizophrenia, found increased alpha activity 
only in responders to haloperidol as compared to non-responders.29 
Lacroix et al30 found no relationship between qEEG changes in the 
amplitude of any frequency band and clinical response; however, 
there was a significant relation between reduction in alpha and theta 
band coherence and a favorable response to the drug. Moore et al31 
studied the group effect of haloperidol and remoxipride and found 
that responders showed an increase in alpha activity as compared to 
non-responders at 6 weeks. Fluperlapine, an atypical antipsychotic 
which was withdrawn due to it causing agranulocytosis, showed an 
increase in delta, theta, and beta activity with decreased alpha band; 
in another study, haloperidol showed a decrease in delta, theta, and 
fast beta with increased alpha in P3, P4, O1, and O2 to Cz.32 Another 
study showed that clozapine induced marked increases in slow-wave 
activity and decreased alpha activity, while risperidone, quetiapine, 
olanzapine, aripiprazole, amisulpride, paliperidone, ziprasidone, and 
haloperidol showed an increase in alpha activity over the occipi-
tal area.20 A study using depot injection of haloperidol decanoate 
in patients with schizophrenia showed an increase in the absolute 
alpha power in the first week in the left hemisphere. Increase in slow 
alpha after medication was significantly correlated with a favorable 
clinical response.33 Small et al34 described an increase of alpha activ-
ity after a single dose of clozapine (25 mg) in patients with treat-
ment-resistant schizophrenia.

The present study focuses on the changes in high-resolution qEEG 
measures of spectral power in patients with schizophrenia with 
a single dose of Aripiprazole, and to assess whether such changes 
could predict the clinical outcome after four weeks of Aripiprazole. 
Aripiprazole is the first non-D2 receptor antagonist and represents a 
novel treatment developed for patients with schizophrenia. The effi-
cacy of aripiprazole is primarily due to the parent drug and, to a lesser 
extent, its major metabolite, dehyd​ro-ar​ipipr​azole​. Aripiprazole is 
effective against both positive and negative symptoms.35 However, 
just as there is a lot that is unknown about this drug, there is a lot that 
is yet to be discovered regarding the etiopathological understand-
ing of schizophrenia. This study aims to assess the qEEG changes fol-
lowing aripiprazole intake in patients with schizophrenia. Finding a 
biological predictor is not a simple task using qEEG as it is known 
that several factors impact an outcome in any given patient.

 METHODS

Participants
The patients attending the psychiatry outpatient department, 
who were diagnosed with schizophrenia as per the International 
Classification of Diseases (ICD-10) Classification of Mental and 
Behavioral Disorders, were screened. Based on the inclusion and 
exclusion criteria, those fulfilling the criteria were recruited in the 
study. Purposive sampling method was utilized. The study was based 
on the mandatory dissertation work of postgraduate course in psy-
chiatry and was approved by the Institutional Ethics Committee of 
the Central Institute of Psychiatry, Ranchi, India. Written informed 
consent was obtained from all participants and their caregiv-
ers. Participants who were between 18 and 50 years of age, right-
handed, and started on tablet aripiprazole 15 mg by the treating 
clinicians were included. They had to be either drug naïve or drug 
free from any oral antipsychotic medications for the last 4 weeks or 
any depot antipsychotics in the last 3 months or should not have 
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received electroconvulsive therapy in the last 6 months. Patients 
who had a comorbid diagnosis of mental retardation, organic brain 
disorders, a brief reactive psychosis, a history of alcohol or drug 
dependence in the last 6 months, or a clinically significant hepatic, 
renal, metabolic, or neurological disorder or who were unable to 
comply with the study protocol were excluded. Thirty-eight patients 
were initially enrolled. However, 6 patients were lost to follow-up 
assessment.

Assessment Tools
The following tools were used in the study:

1.	 Neurofax EEG-1100: It was used for qEEG data.

2.	 MATLAB software V.6.5 for qEEG data processing.

3.	 ICD-10 Diagnostic Criteria for Research: It lays down interna-
tionally agreed diagnostic criteria specifically designed for use 
when conducting research on mental and behavioral disor-
ders. The contents are derivative of the Tenth Revision of the 
International Statistical Classification of Diseases and Related 
Health Problems (ICD-10).36

4.	 Sidedness Bias Schedule: It was used to assess the handedness 
or hand preference in participants.37

5.	 Positive and Negative Syndrome Scale (PANSS): It is a 30-item 
symptom rating scale that was designed to measure the core 
positive and negative symptoms of schizophrenia and related 
psychopathology (e.g., anxiety and depression) during the 
past 7 days, as reported by hospital staff, family, or other col-
lateral informants. Each of the items making up the positive 
and negative scales correlated very strongly with the scale 
total (P < .001) and the mean item total correlations of 0.62 
and 0.70, respectively. The alpha coefficients ranged from 0.64 
to 0.84.38

6.	 Brief Psychiatric Rating Scale-Anchored (BPRS-A): Brief 
Psychiatric Rating Scale is a widely used inventory used for 
the assessment of psychopathology, particularly in the con-
text of outcome evaluation in psych​ophar​macol​ogica​l tri-
als. Brief Psychiatric Rating Scale-Anchored is a modification 
of BPRS, consisting primarily of adding exclusionary state-
ments which attempt to facilitate clear definition and restrict 
overgeneralizations.39

Procedure
Participants, included in the study, were first prepared for the pro-
cedure. Patients’ hair was washed thoroughly with a soap contain-
ing no glycerin and then allowed to dry properly. All subjects were 
asked not to smoke or take caffeine during the 3 hours preceding 
the recording. Recording was done in a reclining position in a light-
attenuated and soundproof room. The subjects were asked to remain 
relaxed and to minimize motor movements during the recording. 
The insulated room was air-conditioned to avoid sweating. The other 
electronic gadgets like mobile phones, telephones, and other instru-
ments known to cause artefacts in the room were switched off.

EEG data were acquired from 64 channels through Nihon Kohden 
Neurofax elect​roenc​ephal​ograp​h EEG-1100K. Data were sampled 
at 1000 Hz/per channel and stored in ASCII format for offline 
analysis.

Ag–AgCl electrodes were applied on scalp according to interna-
tional 10/10 system using a linked ear reference. The sites were 
FP2, AF8, F8, FT8, T8, FP1, AF7, F7, FT7, T7, Fz, F2, F4, F6, F1, F3, F5, 
FCz, FC2, FC4, FC6, FC1, FC3, FC5, Cz, C2, C4, C6, C1, C3, C5, CPz, 
CP2, CP4, CP6, TP8, CP1, CP3, CP5, TP7, PZ, F10, F9, AF2, AF4, AF3, 
Oz, O2, O1, P6, P3, P7, P8, P2, P5, P1, T2, and T1. Skin resistance 
at each site was kept below 5 KΏ. Eye movement potentials were 
recorded using 2 electrodes placed 1-cm lateral to the outer can-
thus of each eye.

The first qEEG was recorded at baseline, that is, before the intake 
of aripiprazole (15 mg) by the patient, and the second qEEG was 
recorded after 4-5 hours of taking the aripiprazole. This gap was 
decided based on the time duration required for aripiprazole to 
reach its peak plasma concentration, that is, 3-5 hours. Continuous 
resting EEG of each subject was recorded for approximately 15 min-
utes with eyes closed. This was done to ensure enough artefact-free 
EEG signal for processing. Later, the data were processed to remove 
artefacts offline. Analog to digital conversion was 16 bits, the time 
constant was 0.03 Hz, and the high-cut frequency was set at 300 Hz. 
An average of 3 minutes of data was collected from each recording 
for further analysis using MATLAB v 6.5.

Computations involved 9 frequency bands of spectral power in vari-
ous bands: delta (1-4 Hz), theta (5-8 Hz), alpha1 (9-10 Hz), alpha2 
(11-12 Hz), beta1(13 -18 Hz), beta2 (19-20 Hz), beta3 (21-30 Hz), 
gamma1 (30-100 Hz), and gamma2 (30-130 Hz). Welch-averaged 
periodogram was used in the Fourier transformation for spectral 
analysis. The data were computed using standardized software 
MATLAB.

To improve the understanding of regional changes in the absolute 
power, the average of the power scores of channels was calculated. 
Thus, 13 regions were identified for power spectral analysis: (1) right 
prefrontal—FP2, AF4, and AF8; (2) right frontal—F2, FC2, F4, FC4, F6, 
FC6, F8, and F10; (3) right temporal—FT8, T8, TP8, FT10, T10, and T2; 
(4) right central—C2, C4, and C6; (5) right parietal—CP2, P2, CP4, P4, 
CP6, P6, and P8; (6) right occipital—O2; (7) midline—FPz, AFz, Fz, 
FCz, Cz, CPz, Pz, and Oz; (8) left prefrontal—FP1,AF3, and AF7; (9) left 
frontal—F1, FC1, F3, FC3, F5, FC5, F7, and F9; (10) left temporal—FT7, 
T7, TP7, FT9, T9, and T1; (11) left central—C1, C3, and C5; (12) left 
parietal—CP1, P1, CP3, P3, CP5, P5, and P7; and (13) left occipital—
O1. The data of channels included were averaging for each region 
and were log transformed.

Drug therapy was continued with aripiprazole 15 mg once daily while 
waiting for a reevaluation, which was done after 2 weeks. Patients 
with a reduction in the PANSS total score >25% were continued on 
the same dose of aripiprazole, while those with a reduction in PANSS 
total score of <25% had the daily dose raised to 30 mg once daily 
after 2 weeks. The study protocol mentioned that in the event of any 
occurrence of side effects of aripiprazole (extrapyramidal symptoms 

Table 1.  Illness-Related Characteristics of the Participants

Variable Study Group (n = 32)

Mean 
Standard 
Deviation Range

Age of onset (years) 26.13 5.59 19-35
Duration of illness (years) 3.58 2.55 0.2-9.0
Drug-free duration 
(months)

7.16 3.1 3-24
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like akathisia, etc.) during the 1-month study period, the drug given 
for its management, if interferes with qEEG (e.g., benzodiazepines), 
would be excluded from the study. Patients were assessed at base-
line, prior to initiation of aripiprazole on PANSS and BPRS-A, which 
was done again after continuation of 1 month of treatment.

Statistical Analysis
Statistical analysis was done using Statistical Package for Social 
Sciences version 11.0 (SPSS Inc., Chicago, IL, USA). Paired t-test was 
calculated between the pre-drug and post-drug regional absolute 
power in qEEG. Following this, Pearson’s correlation coefficient was 
calculated between the difference of PANSS/BPRS-A scores and dif-
ference of regional absolute power qEEG.

RESULTS

The study group initially consisted of 38 male patients diagnosed as 
schizophrenia; however, 6 patients were dropped from the study as 
they refused to conform to the second qEEG recording. Thus, further 
analyses were done for the rest of 32 patients. The age of the patients 
ranged from 19-37 years, with a mean age of 29.44 years (SD ±4.89). 
All of them were right-handed. About 50.1% were diagnosed as par-
anoid schizophrenia and rest as undifferentiated schizophrenia; and 
majority had insidious onset (90.6%).

Illness-related characteristics are demonstrated in Table 1. The mean 
of the subscales and of total scores of PANSS and scores of BPRS-A at 
baseline and at 1 month is shown in Table 2, and the difference in the 
aforementioned scores is statistically significant.

All the patients were drug free at the time of enrolment. Following 
the first qEEG, all patients received 15 mg of aripiprazole. After 2 
weeks, 12 (37.5%) patients received 30 mg of aripiprazole, while the 
rest, i.e., 20 (62.5%) patients, continued on the same dose. None of 
the study participants exhibited any side effects of aripiprazole dur-
ing the study period.

Regional absolute power spectral analysis showed a significant (P < 
.05) decrease in delta, theta alpha1, alpha2, and beta1 band in the 
midline region, alpha2 in the right occipital region, and gamma2 in 
the right prefrontal region. There was no significant change in other 
bands in any of the 13 given regions (Table 3). The regional absolute 
power in various bands did not have any significant correlation with 
assessment measure scores (i.e., PANSS total, PANSS positive, PANSS 
negative, PANSS general psychopathology, and BPRS-A scores), as 
shown in Table 4.

DISCUSSION

The study reports that there was a significant reduction in PANSS and 
BPRS-A scores at 4 weeks after taking aripiprazole, as documented 
in earlier studies.40,41 Hence, it can be inferred that the sample con-
sisted of responders to aripiprazole. A single-dose aripiprazole modi-
fied the regional qEEG power spectrum as a decrease in delta, theta, 
alpha1, alpha2, and beta1 in the midline region, alpha2 band in the 
right occipital region, and gamma2 in the prefrontal region. The 
results can be compared with earlier studies with atypical antipsy-
chotic after a single dose. Hyun et al20 found a decrease in alpha in 
the occipital region with clozapine. Saletu et al25 showed a decrease 
in delta and theta as seen in their study; however, an increase in 
beta, with no change in alpha activity after a single dose of amisul-
pride over the frontal and left parietal and right temporo-occipital 
regions unlike in this study has been reported. Begic et al7 reported 
a decrease in delta power in the sulpiride, haloperidol, and fluphen-
azine-treated group in the central, temporal, and occipital regions 
(C3, C4, T3, T4, O1, and O2 regions), as seen in the study.

Mucci et  al15 reported that both responders and non-responders 
show a decrease in delta and an increase in beta2 after a single 
dose of haloperidol and clopentixol; however, responders showed 
an increase in fast theta and slow alpha, whereas non-responders 
showed a decrease in slow alpha which was not seen in this study. 
After a single dose of haloperidol or clopentixol, Galderisi et  al24 
reported an increase in alpha1 in responders, which is also not 
seen in this study. In a study by Knott et al.26 after a single dose of 

Table 2.  Comparison of PANSS and BPRS-A Scores at Baseline and at 1 Month using Paired t-Test

Baseline (n = 32) 1 month (n = 32)
t PMean SD Mean SD

Total PANSS 103.37 21.81 56.03 11.70 14.182 .000*
PANSS—positive symptoms 27.94 5.51 14.66 4.597 17.829 .000*
PANSS—negative symptoms 27.03 9.02 14.75 4.597 9.304 .000*
PANSS—general symptoms 48.31 11.26 26.53 5.346 12.439 .000*
Total BPRS-A score 38.94 9.19 14.38 6.54 17.095 .000*

P < .01.
BPRS-A, Brief Psychiatric Rating Scale-Anchored; PANSS, Positive and Negative Syndrome Scale

Table 3.  Group Difference of Absolute Power Pre- and Post-drug 
Administration Using Paired t-Test

Region
Pre-drug Post-drug

t PMean SD Mean SD
Midline delta 
band

85.60 2.38 42.82 2.07 3.65 .001**

Midline theta 
band

169.52 2.47 92.44 2.12 3.685 .001**

Midline alpha 
1

169.52 2.47 92.44 2.12 3.231 .003*

Right 
occipital 
alpha 2

503.36 3.73 435.72 3.77 5.162 .000**

Midline alpha 
2

258.48 2.50 111.14 2.45 4.224 .000**

Midline beta 
1

72.69 2.46 42.90 2.39 2.538 .017*

Right 
prefrontal 
gamma 2

20.42 2.51 2.81 1.55 11.952 .000**

Regions and corresponding channels for absolute power: midline FPz, AFz, 
Fz, FCz, Cz, CPz, Pz, Oz, right occipital O2, prefrontal FP2, AF4, and AF8.
*Significant at the level <.05 (2-tailed).
**Significant at the level <.01 (2-tailed).
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clozapine, patients showed an increase in delta posteriorly (P3, 
P4, Pz, O1, O2, and Oz) and in alpha and beta anteriorly (Fp1, Fp2, 
Fpz, F3, F4, C3, and C4) with decreased alpha power occipital (O1, 
O2, and Oz); however, alpha2 was decreased in the right occipital 
area in this study. Begic et al7 reported decreased beta2 power with 
all 3 drugs—sulpiride, haloperidol, and fluphenazine. Knott et  al26 
reported a decrease in beta power in the posterior region after a 
single dose of clozapine; compared to this study, it was seen that 
low beta decreased in the midline region. This suggests that aripip-
razole and clozapine may have a similar EEG profile that could be 
explored further. The results can be mentioned in context to schizo-
phrenia patients that they have higher regional absolute power that 
attenuated after a single dose of aripiprazole. The results are not in 
sync with numerous earlier studies, probably because of the differ-
ence in various parameters (e.g. qEEG variables, antipsychotic class, 
illness chronicity, duration of the second qEEG after initiating medi-
cation) used in those studies. Gross et al42 examined the relation of 
symptom clusters of schizophrenia with absolute powers of main 
frequency bands in qEEG and found significant positive correlations 
between the beta and psychomotor poverty. Trends toward posi-
tive correlations were observed between delta and PANSS-negative 
subscale and psychomotor poverty. On the other hand, Ozaki et al43 
found that when patients taking different types of antipsychotics 
were compared with drug-free patients, no significant change was 
observed in any spectrum power for the aripiprazole or blonanserin 
groups; however those taking risperidone had a significant increase 
in alpha and beta power. Additionally, assessment of negative symp-
toms in combination with power in the delta, theta, beta1, and beta2 
bands may be helpful in predicting transition to psychosis in at-risk 
individuals.44 This study did not show correlations between PANSS/
BPRS-A scores with a change in averaged absolute power after a 
single dose of aripiprazole.

The study reports that aripiprazole is an effective antipsychotic for 
patients with schizophrenia. A single dose of aripiprazole attenuated 
the qEEG power spectrum in various regions, as a decrease in delta, 
theta, alpha1, alpha2, and beta1 in the midline region, alpha2 band 
in the right occipital region, and gamma 2 in the prefrontal region; 
however, it did not show a significance correlation when compared 
to PANSS and BPRS-A scored to predict the outcome.

This study had several limitations, as participants were only males 
and subtle diurnal variations in qEEG recording were not controlled; 
recording of qEEG done after a single dose would not reflect the full 
effect of drug as it might not have attained its peak concentration in 
the brain tissues because of first-pass metabolism and blood–brain 
barrier. The absolute power of the given channels of qEEG was aver-
aged as per region rather than individual channels, hence making it 

difficult to compare with earlier studies. The duration of the study 
was short, and a longer follow-up might be a better indicator of 
the outcome. Patients in the present study had shown a significant 
clinical improvement; hence, the study could not explore the non-
responders. In addition, patients who were abstinent from alcohol or 
other substances from the last 6 months were included in the study, 
not considering the long-term or the relatively permanent damage 
or changes in the brain caused by these substances.

Future research needs to focus on the individual channel qEEG 
profile of different clusters of symptoms in schizophrenia and help 
explain the electrophysiological correlates of psychopathology. 
There is also a need to study the qEEG profile in subtypes of schizo-
phrenia to find the qEEG characteristics specific to the disorders and 
response to antipsychotics.
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PANSS—positive 0.045 0.091 –0.043 –0.144 0.038 0.094 –0.023
PANSS—negative 0.047 0.167 0.078 0.005 0.072 0.080 –0.050
PANSS—general 
psychopathology

–0.032 0.042 –0.121 –0.112 –0.051 0.055 –0.026

BPRS-A 0.020 0.129 0.007 –0.106 0.050 0.097 –0.024

BPRS-A, Brief Psychiatric Rating Scale-Anchored; PANSS, Positive and Negative Syndrome Scale; PANSS—general psychopathology, difference in PANSS general 
psychopathology scores; PANSS—negative, difference in negative scores; PANSS—positive, difference in PANSS positive scores; PANSS—total, difference in total 
PANSS score.
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