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EVALUATION OF TWO TYPES OF
DRUG TREATMENT WITH QEEG
IN CHILDREN WITH ADHD

Abstract
Aims: The aim of this study is to evalute the effects of methylphenidate and atomoxetine treatments on
electroencephalography (EEG) signals in volunteer children diagnosed with Attention Deficit and Hyperactivity
Disorder(ADHD).
Methods: The study contained 40 children all of whom were between the ages of 7 and 17. The participants
were classified into two groups as ADHD (n=20), which was in itself divided into two groups as ADHD-MPH
(ADHD- Metylphenidate treatment) (n=10) and as ADHD-ATX (ADHD-Atomoxetin treatment) (n=10), and one
control group (n=20). Following the first EEG recordings of the ADHD group, long-acting methylphenidate dose
was applied to one ADHD group and atomoxetine dose was applied to the other ADHD group. The effect of
optimal dosage is about for 4-6 weeks in general. Therefore, the response or lack of response to the treatment
was evaluated three months after the beginning of the treatment.
After methylphenidate and atomoxetine drug treatment, in order to obtain mean and maximum power values for
delta, theta, alpha and beta band, the EEG data were analyzed.
Results: The EEG power spectrum densities in all the bands yielded similar findings in both methylphenidate
and atomoxetine. Although statistically significant frequency values of the electrodes were amplitude and
maximally varied, in general, they appeared mostly at both frontal and temporal regions for methylphenidate
and atomoxetine.
Conclusion: Especially, after atomoxetine treatment, Quantitative Electroencephalography (QEEG) rates at frontal
area electrodes were found statistically more significant than methylphenidate QEEG rates. What has been
researched in this study is not only whether QEEG is likely to support the diagnosis, but whether changes on
QEEG by treatment may be related to the severity of ADHD as well.
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and relative power values for all brain bands
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hyperactivity disorder (ADHD), if not treated,
not only affect the functionality in childhood
period of patients, but it can cause social and
educational problems in later periods of their
lives, as well. Therefore, it is very important
for the disease to be diagnosed and treated
at early ages. Although stimulants have been
widely used for the treatment of ADHD, the
drugs that have been used for this purpose
clinically about 20% of children do not
respond to the treatment. Barry et. al., taking
EEG analysis into consideration, investigated
the effect of acute dose of atomoxetine, one
of the stimulants, on the performance of

* E-mail: tokmakci@erciyes.edu.tr

control group. They revealed that atomoxetine
provided significant increases in absolute and
relative beta, and caused several topographical
changes in other bands[1]. Chiarenza et al.
showed that there was an increased activation
in some cerebral lobes that responded to
the treatment of atomoxetine. Despite the
continued increase in children who did not
respond to treatment with atomoxetine, this
increased activation, 6 and 12 months after
the use of atomoxetine in treatment response,
led to a decrease in children. They reported
similar findings obtained through different
techniques supporting the evidence regarding

©2018 Mahmut Tokmakci et al., published by De Gruyter.

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 License.

that these cerebral areas are involved in the
pathophysiology of ADHD[2].

In a study performed by using atomoxetine,
it was reported that when ADHD patients
administered this drug were compared with a
sub-group with ADHD without the drug, it was
found that their EEG activity was abnormal. In
addition, it was also reported that the children
who had ADHD at the beginning of their
study showed QEEG abnormalities which have
taken part in literature, and that through their
study, new data were obtained to support the
chronic effects of atomoxetine on QEEG of
children with ADHD. Moreover, treatment with
atomoxetine has been shown to be effective
in different subgroups of ADHD[3]. In another
study in which methylphenidate was used,
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they found some significant effects on ADHD
subgroups[4]. It was reported in one other
study that there was a deceleration in alpha
waves after the application of a single dose of
methylphenidate to ADHD subgroups. These
findings emphasized that the main frequency
of the alpha band may be a determinant
index to satisfy methylphenidate response for
ADHDI5].

There are studies showing that EEG profiles
are significantly normalized by EEG changes
and acute atomoxetine treatment resembling
the changes caused by psychostimulants
(methylphenidate /dexamphetamine) [6-9]. It
was reported in some studies that QEEG profiles
of those who responded or not responded to
the treatment are declared to have defined the
QEEG sub-groups of the children with ADHD[1,
7, 10-21]. In a study on the investigation of
the effects of medical treatment process of
the children with cognitive and behavioral
disorders accompanying ADHD on EEG, an
increase alpha activity in central and parietal
regions in cognitive activation conditions
is observed. It was shown that there was an
increase in the beta activity at the frontal area
in those who responded to the treatmentand a
decrease in the beta activity at the same region
in those who did not respond to the treatment.
In addition, in children with ADHD, stimulant
medication is determined to have increased
beta activity, especially in the frontal areas[22].
DongHoSong et al. determined in their study
that methylphenidate caused a significant
increase in the alpha band in the right and
left frontal and occipital areas; an increase in
the beta band in almost all areas except the
temporal region; a decrease in the theta band
in the occipital and right temporo-parietal
regions; a slight decrease in gamma activities
in occipital-parietal regions, and an increase
in the rate of right frontal and parieto-occipital
regions (i.e. theta / beta ratio)[23].

The aim of this study is to investigate
the therapeutic properties of long-acting
methylphenidate and atomoxetine drugs
commonly used in ADHD with EEG signals in
conjunction with classical medical evaluation.
It also aims to reveal the advantages and
disadvantages of these two drugs relative
to each other. Moreover, whether or not the

treatment response and the relationship of
resistance with EEG signal differences is to be
determined by clinical follow-up and scale
evaluation can help to guide the clinician
in the selection of treatment for EEG signal
parameters according to the obtained results.

Subjects and Methods

Fourty volunteer children, directed from the
Faculty of Medicine Child Psychiatry to the
Department of Child Neurology at Erciyes
University in Turkey, newly diagnosed with
ADHD according to Diagnostic and Statistical
Manual of Mental Disorders-IV (DSM-1V) took
part in our study. The participants were classified
into two groups as ADHD (n=20), which was
in itself divided into two groups as ADHD-MPH
(ADHD- Metylphenidate treatment) (n=10) and
as ADHD-ATX (ADHD-Atomoxetin treatment)
(n=10), and one control group (n=20). Twenty
7-17-year-old right-handed participants were
identified by using the Kiddie-Schedule for
Affective Disorders and Schizophrenia for
School Age Children (K-SADS) and Wechsler
Intelligence Scale for Children-Revised (WISC-R)
tests to assess intelligence and psychiatric
exclusion criteria. Those patients who had other
medical conditions and who used medicine
were not included in the study. The control
group was one to one matched with the patient
group in terms of age and sexuality, and twenty
healthy volunteers, evaluated with WISC-R,
without mental retardation, were included in
the study. The demographic characteristics/
profiles of the participants are given mean age,
years of education, and WISC-R mean scores for
ADHD that uses MPH and for ADHD that uses
ATX, respectively as follows: The mean age
(Standart Deviation: +SD) of the ADHD (MPH),
the ADHD (ATX), and Control children’s groups
were 9.5 (+3.50) years, 8.3 (+4.20), and 9.1
(£2.15) years, respectively. The education years
(£SD) of the ADHD (MPH), the ADHD (ATX), and
Control children’s groups were 4.0 (+3.30) years,
3.5 (+4.70), and 3.0 (£1.58) years, respectively.
The WISC-R mean scores (+SD) of the ADHD
(MPH), the ADHD (ATX), and Control children’s
groups were 93.9 (£15.20) years, 96.2 (£11.70),
and 110.0 (+5.40) years, respectively. Our work
was approved by the Erciyes University Clinical
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Research Ethics Committee and is suitable for
the Helsinki Declaration. During the study,
informed consent forms were obtained from
all the volunteers.

Following the first EEG recordings of the
ADHD group, long-acting methylphenidate
dose (OROS MPH) or atomoxetine dose was
applied as 0.5 mg / kg / at the beginning of the
day. And it was titrated to 1.2 mg / kg / day. The
time to achieve optimal dose is about 4-6 weeks
in general. Therefore, the response or lack of
response to treatment were evaluated three
months after the beginning of the treatment.
The patients, following the treatment efficiency
with the decrease of the improvement score
to 2 or 1 according to CGI-l (Clinical Global
Impressions), were assessed for the second
time with EEG evaluation and also with the
evaluation of Conners Rating Scale Parent and
Teacher Form as well as with clinical interviews.

The face-to-face interviews were conducted
with patients and their families every two weeks
during the study to ensure the continuity of the
treatment, in the cases in which this was not
possible, clinical developments were followed
up through telephone. Two EEGs in total, one
is the pretreatment and the other is in the third
month after treatment, were shot for the ADHD
patients, and one EEG was shot for the control
group after the first evaluation. The analysis and
evaluation of the EEG signals were performed
with 19 channel Comet-PLUS XL Lab-based EEG
system of GRASS technology company, which
is sampling for about 25-30 minutes at 200Hz
for 7-17 age group patients from Neurology
Department of Erciyes University. The EEG
electrodes (Frontal, Temporal, Central, Parietal
and Occipital) were grouped in the computer
program to analyze the received data.

The data from EEG channels, after the
grouping, were purified from noise and
disturbing effects through butterworth filter
which bandpasses in the range of 0.5 Hz to 64
Hz in the MATLAB environment. Later on, the
signals purified from disturbing effects were
analyzed on the frequency axis using statistical
properties. The results of the study were
evaluated with Matlab software (Version9.0.1,
Mathworks, USA), a computer software, and
Sample t-test was used in the evaluation of
numerical data. The significance level was
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regarded as p<0.05. The stages of EEG signal
processing and statistical analysing are shown
in Figure 1.

In the
correction methods were mentioned. One

literature survey, four artifacts
of these is the wavelet analysis method.
The wavelet analysis method performs as
a filter that can remove artifacts located in
frequency bands that overlap with those of the
neurological phenomena of interest. It is more
advantageous than other methods because of
its filter feature based on wavelet transform.
Therefore, in this study the wavelet analysis
method is chosen to remove artifacts from EEG
signals [24-26].

After we acquired the raw EEG signal data,
all EEG signals are pre-processed using Wavelet
analysis. Pre-processing procedures are re-
sampling and windowing of the EEG signal.
During the measurement of EEG signals,
other kinds of signals, such as ECG, EMG,
50Hz electrical interference, so called artifacts
are also captured by electrodes. Artifacts are
undesired signals that can introduce significant
changes in neurological signals and ultimately
affect the neurological phenomenon [27].
Some types of artifacts increase or decrease
EEG band powers (delta, theta, alpha, beta)
which leads to mistakes measured in the EEG
bands.

Results

The EEG signals from individuals participating
in the study were grouped according to frontal,
temporal, central, parietal, occipital regions,
and the average power for each electrode
used to receive brain signals were separately
obtained for maximum power and frequency
values (delta, theta, alpha and beta bands) at
which maximum power were obtained.

The obtained data were subjected to t-test
with the control group for statistical analysis
in the Matlab program to reveal effective
electrodes in four groups including before
methylphenidate and atomoxetine use, and
after methylphenidate and atomoxetine use,
respectively. Figure 2 indicates that the mean
power values of the electrodes at the frontal
region, delta, theta, alpha, and beta bands
were higher than those of other regional

electrodes, especially to other regions of the
brain, in which the EEG signals were recorded
individuals with ADHD before
methylphenidate use, and mean power values

from the

varied more especially at the delta band than
other bands; showed less change at theta band
compared to delta band; mean power value
continued to decrease at the alpha band, and
this difference was the lowest at the beta band
as compared to control group. The results of
the analysis of EEG records taken after using
methylphenidate showed that the mean
power values of the delta band, obtained
were especially higher in the frontal and
temporal regions of the brain, decreased and
approximated to the control groups. According
to the information obtained from EEG records
taken before and after methylphenidate use; an
exact opposite situation first started to occur in
the theta band in central, parietal and occipital
regions, and continued at the alpha band, and
the difference increased and reached to the
highest level at the beta band. Considering

maximum and mean power values of the bands
obtained from the EEG records, it was seen that
this difference was considerably high in the
delta band in the frontal region compared to
the control group before methylphenidate use,
and the maximum and mean power difference
in reference to the control group was zeroized
after methylphenidate use, this effect was
not much in other bands, and the increase in
total mean power values especially in the beta
band in the parietal and occipital regions after
methylphenidate use was shown in Figure 2.
According to the results of this analysis, it can
be said that methylphenidate has a therapeutic
effect.

According to the analysis results of EEG
records taken before and after atomoxetine
use; the mean power values of delta band
obtained decreased, especially in the frontal
and temporal regions of brain approximate
to the control group. This situation showed
similarity to the effect obtained before
and after Methylphenidate use. But, more
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Figure 1. EEG signal processing and statistical analysis stages.
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Figure 2. Mean power change in EEG bands between Methylphenidate using ADHD and Control groups. (a)Delta band, (b)Theta band, (c)Alpha band, and (d)Beta band
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change value was obtained at the mean
power value in the frontal region of the delta
band after atomoxetine use compared to
after methylphenidate use. According to the
information obtained from EEG records before
and after methylphenidate use; an exact
opposite situation first started at theta band
in central, parietal, and occipital regions, and
continued along alpha band, and difference
increased at beta band reaching to the highest
point. Considering total average power values
of the bands obtained from the EEG records; it
was seen that this difference at the delta band
in the frontal region was significantly greater
than the control group before atomoxetine
use, and the total maximum power difference
in reference to the control group was zeroized
after atomoxetine use, and this effect was not
seen much in other bands, and an increase in
the mean power was observed especially at the
beta band in the parietal and occipital regions.
According to these results, it can be said that
the treatment of atomoxetine has a therapeutic
effect. This result obtained shows similarity to
the one obtained after methylphenidate use.
The change showing adverse effect at the
mean power in parietal and occipital regions
of the brain after the atomoxetine use was less
than the change at the mean power obtained
after the methylphenidate use. These changes
obtained are shown in Figure 3.

Considering statistical significance (p<0.05)
values obtained because of the analysis before
and after methylphenidate use, it was seen that
the frequency value at which FP1-F3 electrode
had maximum power at delta, alpha and beta
bands obtained. Similarly, the frequency values
at which F7-T3 electrode had maximum power
at alpha band, FP2-F4 electrode at delta band,
T4-T6 electrode at theta band, F3-C3 electrode
at delta band, F8-T4 electrode at beta band,
C4-P4 electrode at delta band, P4-O2 electrode
at theta band, T6-0O2 electrode at beta band
were found significant. But these frequency
values at the bands vary. T4-T6 electrode was
found significant at the maximum frequency
value at theta band, and at the mean power
and maximum power value at beta band. Cz-
Pz electrode was found significant at mean
power and maximum power values at beta
band. C4-P4 electrode was found significant at

maximum power value at delta and beta bands,
and at mean power value at beta band. P4-02
electrode was found significant at maximum
power value at theta and alpha bands, and
at mean power and maximum power values
at beta band. Besides, T5-O1 electrode was
found significant at mean power value at beta
band, and the association of these values with
EEG electrodes were indicated in Figure 4(a),
and their statistical significance values were
indicated in top of the Table 1.

Considering statistical (p<0.05) significance
values because of the analysis before and after
atomoxetine use, it is seen that the frequency
value at which FP1-F7 electrode had maximum
amplitude at delta and theta bands . Similarly,
significant values were obtained at the
frequency values at which maximum amplitude
was obtained at CZ-PZ and C4-P4 delta bands.
Statistical significant values were obtained at
the mean power values at T3-T5, F3-C3, Fz-Cz
electrodes before and after atomoxetine use.
Besides, the association of significant values at
which only maximum amplitude was obtained
with EEG electrodes in P4-O2 and T6-O2 EEG
channels is given in Figure 4(b), and statistical
significance values are given in middle of the
Table 1.

According to the QEEG findings
obtained from EEG analyzes after the use of
methylphenidate; FP2-F4, FZ-CZ, C3-P3, T5-0O1,
P4-02 channels approximated to the control
group decreasing at delta/beta rate; FP2-F4,
C4-P4, P4-02 channels at both delta/alpha, and
theta/delta rates are shown in Figure 5(a), and
the statistical significance values obtained from
these channels are shown on the left bottom of
the Table 1.

According to the findings of QEEG obtained
from the results of EEG analyzes after the use of
atomoxetine; FP1-F7, T3-T5 and FZ-CZ channels
were found statistically significant at delta /
beta rates. According to the QEEG rates; T3-
T5, Fz-Cz, F4-C4, C4-P4 channels were found
statistically significant at delta / alpha rate;
FP1-F7, FP2-F4, F4-C4 channels at theta/alpha
rate; FP1-F7, FP2-F4, FP1-F3, T6-02 channels
at theta/beta rate. Fz-Cz channel was found
statistically significant at theta / delta rate.
QEEG rates approximated to the control group
decreasing, which is shown in Figure 5(b), and
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statistical significance values obtained from
these channels are shown on the right bottom
of the Table 1.

Discussion

This study investigated the changes in EEG,
caused by drugs used as stimulants in children
with ADHD.The results of the study showed that
ADHD group had more delta, theta and alpha
activities, especially in the frontal regions. It has
been shown that the stimulants used usually
cause anincrease in post-stimulant beta activity
in the parietal and occipital regions rather than
normalization of the EEG. Since children with
ADHD using methylphenidate and atomoxetine
were evaluated from EEG signals, the results of
the analysis were discussed comparatively after
methylphenidate and atomoxetine use.

i) When EEG bands were examined after
methylphenidate use, it is seen that EEG power
spectra decreased especially in the frontal
region and approximated to the control group
values. But, EEG power spectra significantly
increased especially in the occipital-temporal
regions about the pre-methylphenidate control
group. Although some studies in the literature
have shown that stimulants do not have much
effect on EEG frequency band changes[28-30],
in our study, the changes in EEG frequency
after methylphenidate use support the similar
results of many studies in the literature [1, 7, 10-
21,31, 32].

A study investigating the effects of
stimulants showed that the EEG of 56.9% of
a group of children with ADHD returned to
normal after stimulants were applied to them,
and that the EEG of of 33.8 % didn’t change and
that the EEG of 9.3% showed an increasein EEG
abnormality [11].

In a study in which the effects of
methylphenidate on EEG were investigated,
it was reported that theta and alpha levels
decreased, but beta activity increased in the
frontal region in those who responded well
to methylphenidate application, but reversed
changes were observed in the EEG of those
who responded poorly [33, 34].

ii) When the results of EEG analysis after
atomoxetine use were evaluated, it was
seen that EEG power spectrum densities in
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Figure 3. Mean power change in EEG bands between Atomoxetine using ADHD and Control groups. (a)Delta band, (b)Theta band, (c)Alpha band, and (d)Beta band
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delta, tetra, alpha and beta bands showed
similarities to the findings obtained after
methylphenidate use. Although the maximum
power and frequencies at which electrodes
were statistically significantly varied, they
mostly occurred in the frontal and temporal
regions for both methylphenidate and
atomoxetine in general. In a study in which the
effects of atomoxetine inhibitor on EEG and on
children with ADHD were investigated, a few
topographic changes in EEG bands and great
increases at beta band after atomoxetine use
were observed, and they concluded that they
could return QEEG profile to normal to a large
extent, and that atomoxetine caused a decrease
inthe absolute thetain the posterior region,and
an increase in absolute beta (especially in the
right and midline frontal regions) , which was
revealed in the EEG records that they received
one hour after the application of atomoxetine,
and that delta band showed an

especially in the central regions, and beta band

increase

increased as a whole. They also concluded
that there was not any significant stimulant
effect on the alpha activity, atomoxetine had
minimal long-term effects on QEEG changes
in their present study, atomoxetine caused
the normalization of QEEGs of those who
responded to atomoxetine, but it had no effect
on QEEGs of those who did not respond to
atomoxetine [1, 8, 301.

When the results of EEG analysis after
atomoxetine use were evaluated, it was seen
that EEG power spectrum densities in delta,
theta, alpha and beta bands showed similarities
to the findings obtained after methylphenidate
use. Although the maximum power and
which
statistically significantly varied, they mostly

frequencies  at electrodes were
occurred in the frontal and temporal regions
for both methylphenidate and atomoxetine in
general.

The clinical and neurophysiologic effects of
the neural response to medical treatment of
children with ADHD are still uncertain. Previous
studies regarded a decrease in theta activity and
an increase in beta activity as a positive neural
response. Nevertheless, a strong correlation
was reported between the increased beta
activity in neural response and positive clinical
results rather than the decrease of theta activity
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Figure 4. Representation of the statistically significant active electrodes according to the maximum frequen-
¢y, maximum amplitude, and mean amplitude of power values (a) for the Methylphenidate using ADHD/Control
groups, and (b) for the Atomoxetine using ADHD/Control groups.
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in children with ADHD[34]. The present study
may also be consistent with findings in brain
imaging studies. For example, decreased blood
flow in the frontal regions, decreased metabolic
activity, activation differences, and decreased
frontal lobe volume were reported for many
ADHD patients using neuroimaging studies
[35-39].

In this study, QEEG was found statistically
significant in the delta/beta ratio of Fz-
Cz electrode, and the delta/alpha ratio of
C4-P4 electrode after treatment with both
QEEG
ratios, especially after atomoxetine treatment,

methylphenidate and atomoxetine.

were more statistically significant at the
frontal electrodes than after methylphenidate
treatment. These results suggest that both
methylphenidate and atomoxetine are effective
in treatment, and they have effect on the neural
mechanisms in ADHD patients. The increase of
spectral power values activity while the spectral
power values of the delta activity decrease
can be a sign suggesting that higher cortical
functions such as attention, consciousness,
and environmental awareness may be getting
better. It is of importance to examine the
relationship between the behavioral and
cognitive functionality in patients and power
spectra in EEG profiles. Finally, QEEG can be
supported the ADHD diagnosis along to drug
treatment. At the same time, the clinician can also
be used as an additive diagnostic tool.
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Table 1. Statistical significance of EEG channels and QEEG ratios between ADHD group using Methylphenidate/ Atomoxetine and control group according to EEG fre-
quency bands.

Statistical Significance Electrodes of ADHD/CONTROL (Metylphenidate)

DELTA BAND THETA BAND ALPHA BAND BETA BAND
Fmax Amax Amean Fmax Amax Amean Fmax Amax Amean Fmax Amax Amean
FRONTAL FP1-F7 *% *% *% *% *% X% *% X% *% *% *% *%
FP1-F3 001 % %% 0.002 xx % ¥ *% *% 0.01 *% %%
FP2-F8 *x *x *% *x% *x% *% *% *% *% #x *%
FP2-F4 0.04 *¥ *% *% *% X% *% X% *% *% X% *%
TEMPORAL F7-T3 *x % % *x *x ¥ 0.01 *% *x *% *% %%
T35 *x *x *x% *% *x% *x% *% *% *% *% #x *%
F8-T4 *% *¥ *% *% *% X% *% X% *% 0.01 X% *%
T4Te % *x %% 0.03 *x *x *x hid ** ** 0.02 0.03
F3-C3 0003 *x *x *x% *x% *x% *% *% *% *% #x *%
CENTRAL FZ-CZ *% *% *% *% *% X% *% X% *% *% X% *%
F4-Ca % % % % *x *x ¥ *x *x %% *% %%
C3-P3 *x *x *x% *x% *x% *% *% *% *% *% 0.04 *%
PARIETAL CZ-PZ *% *% *¥ *% *% Xk *% X% *% *% 0.01 0.04
ca-pa *x 0.03 % *x % *x% ¥ *x *x *% 0.04 0.01
OCCIPITAL T5-01 *x *x *x% *x% *x% *% *% *% *% *% *% 0.02
P3-01 *% *¥ *% *% *% X% *% 0.04 X% X% *%
P4-02 ** > 001 ** ** ** ** 0.04 * 002 001
T6-02 *x *x *x% *% *x% *x% *% *% *% 0.03 *x *%
Statistical Significance Electrodes of ADHD/CONTROL (Atomoxetine)
FRONTAL FP1-F7 0.02 *x *% 0.003 *x *x *x *x *x *x *x *%
FP1-F3 *x % % % *x% *% *% *% *% *x *x *x
FP2-F8 *x *x *x *x *% *% *% *% % *x *x *%
FP2-F4 *x *x *x *x *x% *% *% *% *% *x *x ’
TEMPORAL F7-T3 *x *x *% 0.01 *x *x *x *x *x *x *x *%
T3T5 *x . 0.04 *x *x *% *x% *% % *x *x *x
F8-T4 *x *x *x *x *% *% *% % % *x *x *%
T4Te6 *x *x *x *x *x% *% *% *% *% *x *x ’
F3-C3 *x ' 0.00 *x% *% *% *% *% *% *x *x *%
CENTRAL FZ-CZ *% *% 0.01 %% %% %% %% %% *% *% *% X%
F4-Ca *x % % *x *x% *% *% *% % % *x *x
C3-P3 *x 0.04 *x *x *% *% *% *% % % *x .
PARIETAL CZ-PZ 0.02 *% *¥ X% *% *% *% *% *% *% *% *%
C4-P4 0.01 *x *% 0.03 *x *x *x *x *x *x *x *%
OCCIPITAL T5-01 *% *x % *x *x *% *% *x% % % *x *x
P3-01 *x *x *x *x "% *% *% *% *% % *x *%
P4-02 *x *x *x *x% *% *% *% *% *% * 0.02 *x%
T6-02 *x *x *x *% *% *% *% *% *% *% 0.04 *x%
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QEEG RATINGS (Methylphenidate)

QEEG RATINGS (Atomoxetine)

delta/beta  delta/alpha theta/alpha theta/beta theta/delta  delta/beta  delta/alpha theta/alpha theta/beta theta/delta
FRONTAL  FP1-F7 ** ** ** ** ** 0.03 o 0.01 0.03 *x
FP'I _F3 *% *% *% *% *% *% *% *% 0.02 **
FP2-F8 %% *x *% *% *x% *% *% *x% *x% *x%
FP2-F4 0.02 0.02 ** ** 0.02 ** ** 0.03 0.02 **
TEMPORAL F7_T3 ** ** ** ** ** ** ** ** ** *%
T3>T5 *% *% *% *% *% OO‘I 001 *% *% *%
F8_T4 ** *% *% *% *% *% *% *% *% *%
T4_T6 ** ** ** ** ** ** *% *% *% *%
F3_C3 ** ** ** ** *% *% *% *% *% *%
CENTRAL
FZ-CZ 0.04 o > > ** 0.02 0.03 *x *x 0.04
F4_C4 *% *% *% *% *% *% 0.0‘I 0.0‘I *% *%
C3_P3 0'03 *% *% *% *% *% *% *% *% *%
PARIETAL
Ccz-pz *% *% *% *% *% *% *% *% *% *%
C4-P4 *x 0.03 *x * 0.02 bl 0.001 kil d d
OCCIPITAL TS_O‘I 0.02 *% *% *% *% ** ** ** ** **
P3_O‘I *% *% *% *% *% *% *%* ** *% *%
P4-02 0.02 0.02 i ** 0.003 ** i i ** i
T6_02 *% *%* *%* ** ** ** ** ** 0.03 **
(F,.: The frequency at which the amplitude is maximum, A__ : Maximum power, A__ :Mean power, **: p>0.05)

max
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