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EEG recorded on: 18−Feb−2016
EEG processed on: 18−Feb−2016 22:59h

MONTAGE: Laplacian

SUBJECT INFORMATION:

Original Filename: 0125 SHMA 08.001.02 AGE 10  EO.edf
Subject ID: 0125 SHMA
Age: 10.51
Gender: male
Handedness: right
Condition: Eyes Open

ARTIFACT REJECTION/CORRECTION RESULTS:

Noisy channels: F7 
High frequency artifacts will be ignored in these channels.
Percentage rejected data: 29%
(High percentages indicate bad data quality)
Record length: 5:04 
Edit length: 3:37 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

This information is to be read and interpreted within the context of the current clinical assessment of the patient or 
client by the attending physician/clinician.  The decision to accept or reject the results of the analysis, and 
incorporate these results into their clinical appraisal of the patient, is dependent upon the judgement of the 
attending physician or clinician.

The Analysis system is to be used by qualified medical and qualified clinical professionals within their scope of 
practice for the post-hoc statistical evaluation of the human electroencephalogram (EEG), Neurofeedback, aka EEG 
Biofeedback.  This service is not intended to diagnose or treat disorders.















QEEG Informed
Protocol Recommendation

Client ID: MIRO
Age: 34.30, Gender: Male, Eyes Closed

Psychopathology Rating

AD(H)D

Depression (page 2)

Anxiety Disorder (page 3)

OCD

Autism

Schizophrenia

Memory Disorder

Insomnia (page 4)

Epilepsy

Substance Use Disorder

Traumatic Brain Injury

Tinnitus

Dyslexia

Substance Use

Stimulants

Anti−depressants

Anxiolytics/Sedatives

Antipsychotics

Anticonvulsants

Alcohol

Cannabis

Opiates

Recommended protocols have
been determined for the

disorders printed in italics.

General Information Relevant EEG Biomarker Overview

Delta excess
(Schizophrenia/Memory/Epilepsy)

Theta excess
(ADHD/OCD/Schizophrenia/Memory/Tinnitus)

Alpha excess
(ADHD/OCD/Autism)

Alpha deficit
(Anxiety/Schizophrenia/Memory/Tinnitus)

Beta excess
(ADHD/Anxiety/Schizophrenia/Sleep/Tinnitus)

Beta deficit
(ADHD/Memory)

Gamma excess
(Sleep/Tinnitus)

Gamma deficit
(Schizophrenia)

Low voltage
(ADHD)

Low Alpha peak frequency
(ADHD)

Frontal Alpha Asymmetry
(Depression/Anxiety)

YES

YES

YES

NO

YES

NO

YES

YES

NO

NO

NO
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Input EEG: 498976

EEG recorded on: 25−Jan−2017
Protol recommendation processed on: 01−Feb−2017 19:01h

MONTAGE: Linked Ears

SUBJECT INFORMATION:

Original Filename: MIRO Discovery Test 04.000.02 AGE 34  EC.edf
Subject ID: MIRO
Age: 34.30
Gender: male
Handedness: right
Condition: Eyes Closed

ARTIFACT REJECTION/CORRECTION RESULTS:

Noisy channels: 
High frequency artifacts will be ignored in these channels.
Percentage rejected data: 4%
(High percentages indicate bad data quality)
Record length: 4:33 
Edit length: 4:21 



QEEG Informed
Protocol Recommendation

Client ID: MIRO
Age: 34.30, Gender: Male, Eyes Closed

Anxiety Disorder

Rationale

Anxiety disorder has been associated with increased beta activity (Isotani et al., 2001; Pavlenko et al., 2009), 
decreased alpha activity in occipital brain regions (Pavlenko et al., 2009) and increased alpha activity in right 
fronto−lateral brain regions (Davidson et al.,  2000). Research on the effectiveness of neurofeedback for treating 
anxiety disorder suggests that increasing alpha activity may have anxiolytic effects (Hardt & Kamiya, 1978; 
Wang et al., 2014; but see: Plotkon and Rice; 1981). However, large well−controlled studies are currently missing. 
Cheon et al. (2015) suggest that in order for neurofeedback protocols to be effective in treating anxiety, they 
should be guided by the baseline QEEG of the patient.

Recommended Protocol, Classic Neurofeedback

1st: 21−23 Hz Down on C3
Reward percentage: 50%
Sustained reward criterion: 300 ms

Recommended Protocol, Z−score Training

Locations: F7 F8 C3 C4
Excess beta activity found on C3 at 22 Hz

sLORETA Z−score Training

R L

L R

L+R L+R L+R

R L+R

Scientific Support Specificity

Degree Of Deviance Data Quality

Scientific Support: 
 The level of Scientific Support is determined by the current 
 scientific status of neurofeedback treatment of the diagnosis 
 to treat and the level of agreement between the EEG results
 and the symptoms of the patient.

 Specificity:
 Deviant activity can have a broad or narrow distribution across 
 frequencies and electrode sites. Moreover, the relevant deviant 
 activity can be accompanied by other distinct deviant EEG
 measures.

 Degree Of Deviance:
 The more extreme the z−score of the relevant deviant activity,
 the higher the Degree Of Deviance.

 Data Quality:
 The percentage rejected data, the detection of bad channels and 
 the total artifact free recording time contribute to the level of 
 Data Quality.
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sLORETA Z-score Training 
Frequency Band-Specific Recommendations 

Client ID: John Doe 
Age: 60.14, Gender: Female, Eyes Open 
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Theta (4-7Hz) 
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loBeta (13-15Hz) 
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hiBeta (21-34Hz) 
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Figure Legend 

1011 

44 45 4647 

5 7 23 

The above tables depict the Brodmann areas 
which are recommended to include in sLORETA 
live z-score training, for each frequency band 
seperately. The background colors of the 
Brodmann area numbers represent the mean 
z-score for that area and frequency band.
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   Summary of the Z−score analyses

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Laplacian
Eyes Open

Delta
(1:3Hz)

Theta
(4:8Hz)
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(8:12Hz)
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(15:20Hz)

Gamma
(35:45Hz)
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   Z−scored FFT Absolute Power

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Laplacian
Eyes Open

1Hz 2Hz 3Hz 4Hz 5Hz

6Hz 7Hz 8Hz 9Hz 10Hz

11Hz 12Hz 13Hz 14Hz 15Hz

16Hz 17Hz 18Hz 19Hz 20Hz

Color Legend (z−scores)
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FFT power distribution and Alpha Peak

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Laplacian
Eyes Open

FP1

12.9

APF: 

FP2

9.3

APF: 

F7

9.34

APF: 

F3

9.27

APF: 

Fz

9.29
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F4

9.44
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9.21
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T3

9.53
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C3

9.63
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Cz
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C4
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T5

9.65

APF: 

P3

9.69
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Pz

9.44

APF: 

P4

9.5

APF: 

T6

9.59

APF: 

O1

9.58

APF: 

O2

9.4

APF: 

X−axis: Frequency (Hz)

Y−axis: Amplitude (uV2)
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   Z−scored Phase Coherence

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Laplacian
Eyes Open

1Hz 2Hz 3Hz 4Hz 5Hz

6Hz 7Hz 8Hz 9Hz 10Hz

11Hz 12Hz 13Hz 14Hz 15Hz

16Hz 17Hz 18Hz 19Hz 20Hz

Color Legend (z−scores)
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Z−scored Power Ratio

Client ID: 0180 TEKA
Test Date: 2018−05−25
Age: 14.70
Gender: Female
Montage: Linked Ears
Eyes Open

Delta/Theta Delta/Alpha Delta/Beta Delta/hiBeta Theta/Alpha

Theta/Beta Theta/hiBeta Alpha/Beta Alpha/hiBeta Beta/hiBeta

Color Legend (z−scores)  
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Z−score: 3.2

Channel: P4

Frequency: 2 Hz
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Z−score: 3.8

Channel: FP1

Frequency: 6 Hz
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Z−score: 4.1

Channel: T6

Frequency: 10 Hz
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Z−score: 3.4

Channel: C4

Frequency: 28 Hz
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Z−score: 2

Channel: F7

Frequency: 35 Hz

Client Age

Z
−

s
c
o
re

G
am

m
a 

(3
5:

45
H

z)

−0.8 0.1 0.2 2

1.5

2

2.5

3

5.
51

6.
51

7.
51

8.
51

9.
51

10
.5

1

11
.5

1

12
.5

1

13
.5

1

14
.5

1

15
.5

1

Age (Years)

Extreme z−score development

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Laplacian
Eyes Open
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Tables: Phase Lag

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Laplacian
Eyes Open

Top 10 Z−scores

Ch D Z−D

P3−O2       102.3         2.0 

Pz−T6       106.3         1.9 

C3−C4        75.5         1.9 

F7−C3       103.6         1.8 

T4−P4        99.3         1.8 

T5−P4        79.9         1.6 

F8−C4       102.0         1.6 

F4−T5        87.4         1.6 

FP2−C3        93.0         1.5 

F7−T4        92.1         1.4 

Ch T Z−T

T3−T4        76.9         2.7 

C3−C4        79.4         2.6 

F3−F8        85.8         2.4 

F3−T5        85.5         2.2 

T5−P4        81.6         2.0 

F4−T6        84.1         2.0 

F4−O2        85.7         2.0 

Fz−T3        87.8         1.9 

FP2−T6        83.7         1.9 

T4−P4        98.6         1.7 

Ch A Z−A

T5−Pz       105.1         2.1 

P3−O2       106.1         2.0 

F4−T5        91.3         1.9 

F4−Cz       105.0         1.8 

C3−C4        90.0         1.8 

C4−O2        94.7         1.5 

F8−Cz       101.9         1.4 

Fz−Cz       100.5         1.4 

Pz−T6       103.5         1.3 

P3−P4        97.0         1.3 

Ch B Z−B

F8−C4       105.9         2.0 

F4−C4       110.6         2.0 

T5−P3        72.2         1.9 

F3−C3       106.0         1.7 

F3−P3       101.1         1.6 

P3−T6        83.2         1.6 

FP2−P3        88.1         1.5 

F7−T3       116.6         1.4 

FP1−F7       115.0         1.3 

FP1−P4        87.5         1.3 

Ch G Z−G

F4−F8        92.3         1.9 

F3−P3        98.0         1.9 

FP1−F7       133.5         1.9 

F7−T3       131.1         1.7 

T5−P3        78.5         1.6 

O1−O2       108.7         1.6 

F4−T5        89.7         1.6 

F4−P4        92.3         1.5 

FP2−F7       104.6         1.4 

F7−F3        88.2         1.4 

Bottom 10 Z−scores

Ch D Z−D

F8−O1        67.3        −4.1 

Fz−Pz        77.8        −3.9 

Fz−O2        73.8        −3.7 

FP1−F7        72.3        −3.2 

Fz−O1        76.7        −3.2 

F8−O2        67.5        −3.1 

FP1−P4        67.1        −2.6 

FP1−O2        72.5        −2.6 

F3−O2        71.9        −2.5 

F3−Pz        77.1        −2.4 

Ch T Z−T

FP1−F3        52.1        −2.8 

FP1−F7        77.7        −2.2 

P4−O2        62.9        −2.1 

F8−Pz        77.1        −2.1 

C4−T4        74.2        −2.0 

T3−O2        79.3        −2.0 

Cz−P4        94.7        −2.0 

Fz−Pz        87.1        −1.8 

FP1−Fz        70.8        −1.8 

Cz−T6        96.1        −1.7 

Ch A Z−A

T3−P4        59.2        −5.8 

FP2−P4        49.0        −5.5 

FP2−T6        53.3        −5.2 

T3−O2        60.6        −5.2 

FP1−T6        56.6        −4.8 

F7−P4        60.2        −4.6 

FP1−P4        54.7        −4.5 

FP1−F4        61.1        −4.4 

FP2−F7        75.8        −4.0 

F7−T6        65.2        −4.0 

Ch B Z−B

FP1−T3        77.0        −2.6 

Fz−F4        60.3        −2.4 

Cz−P4        90.4        −2.4 

C3−Pz        90.9        −2.3 

C4−P3        81.7        −2.0 

FP1−FP2        75.6        −1.7 

F7−Cz        80.6        −1.6 

FP1−Fz        76.8        −1.4 

FP2−T3        71.3        −1.3 

FP1−F3        69.2        −1.2 

Ch G Z−G

FP1−T3        61.5        −3.2 

FP1−F3        62.6        −2.5 

F7−Cz        60.0        −2.4 

Cz−P4        90.8        −2.0 

T3−C3        70.5        −1.9 

Cz−O2        71.6        −1.9 

F3−T3        66.5        −1.8 

FP1−FP2        82.4        −1.7 

C3−Pz        94.9        −1.7 

F7−C4        71.1        −1.7 
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sLORETA Extreme Z−scores

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Linked Ears
Eyes Open

Delta (1−3Hz) Z−score: 3.5, Frequency: 2 Hz

Brain Area:
Parietal Lobe
Supramarginal Gyrus
Brodmann area 40

Function:

Somatosensory

Symptoms of Defect:
Fibromyalgia
Migraines
Slow Reading
Difficulty with Social Cues ( R )
Dyscalcula
Dyslexia ( L )
Agnosia ( R )
Denial ( R )
Letter Perception Problems ( L )
Insensitive to Others’ Emotional Expressions ( R )
Receptive Language Problems ( L )
Facial Recognition Problems
Spacial Orientation Problems ( R )
Poor Social Skills ( R )

Online information:

https://en.wikipedia.org/wiki/Brodmann_area_40

www.fmriconsulting.com/brodmann/BA40.html

Left Right Left Right Pos Ant

Theta (4−7Hz) Z−score: 3.8, Frequency: 6 Hz

Brain Area:
Limbic Lobe
Anterior Cingulate
Brodmann area 24

Function:

Regulating Blood Pressure and Heart Rate
Reward Anticipation
Decision−Making
Empathy
Impulse Control
Emotion
Error Detection and Conflict Monitoring
Registering Physical Pain

Symptoms of Defect:
Abulia and Amotivational Syndromes
Inability to Detect Errors
Difficulty Resolving Conflict
Emotional Instability
Inattention
Schizophrenia
Hyperactivity ( R )
Easily Distracted
Impulsive
Compulsive Thoughts or Behaviors
Concentration Problems
Short−Term Memory Problems
Low Motivation
Depressed
Failure to Initiate Actions
Chronic Pain ( R )
Obsessive Thoughts about Self
Multitasking Problems
Self−Esteem Problems ( R )
Slow Thought
Easily Confused 

Online information:

https://en.wikipedia.org/wiki/Brodmann_area_24

www.fmriconsulting.com/brodmann/BA24.html

Left Right Left Right Pos Ant

Alpha (8−12Hz) Z−score: 4.2, Frequency: 9 Hz

Brain Area:
Limbic Lobe
Cingulate Gyrus
Brodmann area 24

Function:

Regulating Blood Pressure and Heart Rate
Reward Anticipation
Decision−Making
Empathy
Impulse Control
Emotion
Error Detection and Conflict Monitoring
Registering Physical Pain

Symptoms of Defect:
Abulia and Amotivational Syndromes
Inability to Detect Errors
Difficulty Resolving Conflict
Emotional Instability
Inattention
Schizophrenia
Hyperactivity ( R )
Easily Distracted
Impulsive
Compulsive Thoughts or Behaviors
Concentration Problems
Short−Term Memory Problems
Low Motivation
Depressed
Failure to Initiate Actions
Chronic Pain ( R )
Obsessive Thoughts about Self
Multitasking Problems
Self−Esteem Problems ( R )
Slow Thought
Easily Confused 

Online information:

https://en.wikipedia.org/wiki/Brodmann_area_24

www.fmriconsulting.com/brodmann/BA24.html

Left Right Left Right Pos Ant



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.5

1

sLoreta Source Reconstruction at 45 Hz

Client ID: 0125 SHMA
Test Date: 2016−02−18
Age: 10.51
Gender: Male
Montage: Linked Ears
Eyes Open
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S.A.R.A results

Client ID: 0125 SHMA

Age: 10.51

Gender: Male

Eyes Open

Eye Blinks

Eye Movements

Low Frequencies

High Frequencies

E.E.D.

63 uV

−63 uV
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