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Effectiveness of a Therapy Program Based on
Neurofeedback (NF) in Improving Language for Children

with Autistic spectrum disorders

Prepared by
Dr. Rula Issa Sinokrot
Supervisor

Dr. SuhairAl-Tal

Abstract

The study aimed to assess the effectiveness of a therapy program based
on Neurofeedback (NF) in improving language in children who have been
diagnosed with autistic spectrum disorders (ASDs). The study used the
individual case with pre- and post-intervention test design, where
Wilcoxon Signed Ranks Test was used for statistical analysis. Four
children were enrolled in study, which were between the age of (4-10)
years. The sample was chosen from a bigger population of children who
are diagnosed with ASD at OxyCare Clinic, which is based in

Amman/Jordan, and is specialized in treating children with ASDs.

Children in the sample were assessed prior to and after the completion
of the therapy program (intervention). Both the “Measurement of
language” and qualitative electroencephalography (QEEG) were used to

measure change due to the implementation of intervention.
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Results of the study showed differences in language in children in the
sample between the pre- and post-intervention period. Statistically
significant changes were shown in three out of the four children. In

addition, pre- and post-intervention QEEG showed change in all four

children.
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TOPOMETRIC REPORT
Reporting Facility:
Advanced N eurotherapy

Report Date 10f13/2013
Report Prepared By: Dr. Jolene Ross Fh.D.
Referred by
CLIENT INFORMATION:
Name: [ |
Gender: Iale
Hand edness: Right Handed
Date Of Birth:
Age:
Meadications:
N one noted.
Reason For Study:

The putpose of this studyisto develop andrefine EEG protocol.

History:
History
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RECORDING INFORMATION:

Montage= FP1 FP2 F7 F3 FZF4 F§ T3 C3 CZC4 T4 TS P3 PZ P4
T O1 02
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Methodology

Topographic EEG Methodology: A fitted electrode cap with leads placed according to the
International 1020 System was applied to achieve a standardized 16 channel Mindset or 19
channel Lexicor (select correct system) EEG recording A referential m ontage was obtained
with linked eatlobes. Electrode impedance of less then 10 Kohms was required at all sites
prior to the initiation of recording. EEG signals were fed directly to a quantitative
topographic analysis system where they were digitized at a rate at or above 512 samples per
second. The data were band-pass filtered between 1 and 30 Hz and stored on a hard disk for
subsequent analysis.

The client was seated in a comfortable reclining chair placed approximately 3.5 metersin
front of a video monitor screen. If desired, the legs were rested on a small ottoman in front
of the seat. A series of standarcized tests, each lasting spproximately 3 minutes, was
administered These included 1) eyes closed, Z) eyes open, 3) reading for comprehension,
and 4) a visuo-spatial test. (Add additional tests here, if desired)

Digitized data wete subjected to a custom automatic artifact detection program that
identified and deleted eye-blink and movement artifact. This was supplem ented by a visual
review of the record for removwal of residual undetected eye and head m ovement artifact, as
well asmuscle activity of potential consequence to the analysis. A manual cursor was used
to selectively identify and delete only those brief segm ents affected. Atypical transients in
the EEG signal were noted for subsecuent analysis during this procedure.

Coarrected EEG data were then analyzed for frequency content usingthe Fast Fourier
Transform. Evaluation of these data employed various descriptive and statistical displays
with a vatiety of frequency band formats. These included data tables, spectral maps,
individual frequency bandtopometric analysis (providing both within and between state
evaluation), topographic maps, and covariance analysis. Statistical analysis compared
subject data with an adult normative database carrected for significant time- of-day variations
and state transitions. Data also were evaluated for percentage change across states and

com pared with a normative database for state modulation Finally, topographic maps
showing covariance bebween all sites at relevant frequencies were compared with a
normative database to evaluate the status of functional cortical interactions.
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Findings:

Repott of Findings

Quantitative analysis of the patient's EEG shows 1-3 Hz magnitude elevationsin all states
and in all locations. There is also lack of 1-5 Hz magnitade suppression or magnitude
increases, of task states compared to eyes openflistening These magnitude elevations and
difficulty with magnitude suppression (brain engagem ent) are consistent with learning
difficulties, and speech and language delay. There are 8-12 Hz magnitade elevations,
eatestin the left central region, which is consistent with speech and language delay. There
isalarge Beta 2 (18-23 Hz) magnitude elevation in the right temporal region, which is
consistent with problems with socidization

The patient's comodulation maps show reduced connectivity bebw een left and right frontal,
and between frontal and anterior tem poral regions. There is also ewduced comectivity
between frontal and central locations. These reduced comnectivities are consnstent with
learning difficulties, speech and language delay, and motor control problems. There is
reduced connectivity bebw een right temporal and frontal and central locations, whichis
consistent with socialization problems.

Repott of Findings, 2ndEEG

The EEG data from the 2nd EEG taken on 9/80/2013, was analyzed and the results were

Page. 4
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compated to the 1st EEG . There were 1-3 Hz magnitude reductions in many states and
locations. There were also 8-12 Hz magnitude reductions in some locations with dramatic 8-
12 Hz m agnitude reductions while watching a video.

These 1-5 and 8-12 Hz magnitude reductions represent improved brain engagement and
improved overall neurological function.

The patient's comodulation maps show improved connectivityin some states and in some
locations. There is unchanged connectivity or slightly reduced connectivityin other states
and locations. It isnot utmsual connectivity toremainunchanged or slightly recuced even
when thete are improvements in newrological function, because this connectivity is
dependant on other factors, such as tiredness, the time of day data was taken, diet and other
factors.
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Fig: 1. eo/lis Topometric, 1-5 Hz, Eyes Open, showing magnitude reducuions in the
2nd EEG {blue) compared to the 1st (red) in most locations.
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Fig: 2. vid topometric, 1-5 Hz, Watching a Video, showing magnitude reductions in
the prefrontal, frontal, right terporal, left parietal and left and right occipital locations.
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Fig: 3. sat Topometric, 1-5 Hz, Social Attribution Task, showing prefrontal and frontal
magnitude reductions, and a left occipital magnitude increase.

4

BaraHagr s il

Fig: 4. dr Topometric, 1-5 Hz, Drawing, showing prefrontal and frontal magnitude
reductions, and magnitude increases in most other locations.
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Fig: 5. eo/lis Topometric, 8-12 Hz, Eyes Open/Listening, showing magnitude
increases in the right anterior temporal, medial central and left parietal locations.
There occipital magnitude reductions.
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Fig: 6. vid Topometric, 8-12 Hz, Watching a Video, showing significant magnitude
reductions towards normalization, in all locations except occipital. There are
improvements in symmetry.
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Fig: 7. sat Topometric, 8-12 Hz, Social Attribution Task, showing medial, right
patietal and right occipital magnitude increases. There are right prefrontal and right
frantal magnitude reductions.
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Fig: 8. dr Topometric, 1-5 Hz, Drawing, showing prefrantal, frontal, temporal,
posterior temporal and occipital magnitude increases,
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Fig: 9. eo/lis Topometric, SMR, Eyes OpeniListening, showing left temporal and left
anterior temporal magnitude increases.
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Fig: 10. eo/lis Topometric, Betal, Eyes OpeniListening, showing prefrontal, left
frontal and left anterior temporal magnitude reductions. There are parietal and right
temporal magnitude increases.

Belal
wr o

LI R Mom € €F & ™ T Bl BT Pe T o1 O

234

www.manharaa.com




216

514! Skil Report Generator Advanced Neurotherapy 101313

Fig: 11. eoflis Topometric, Deta2, Cyes Cpendlistening, showing right prefronta , left
anterior tempaoral, and right temporal magnitude reductions.
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Fig: 12. eol Map, Comodulation, 1st EEG, Eyes Open/Listening, showing left-right
frartal, and central-temporal dissociations,
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Fig: 13. e02 Map, Comodulation, 2nd EEG, Eyes Open/Listening, showing
reductions in the left=right frontal, disociations. There are now frontakcentral, and
continued temporal-central dissociations.
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Fig: 14. v1 Map, Comodulation, 1st EEG, Watching a Video, showing left-right
dissociations.
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Fig: 15. v2 Map, Comadulation, 2nd EEG, Watching a Video, showing left-right
prefrontal-frontal dissociations. There are frontal-central dissociations. There are
large dissociations of the left posterior terporal, and right anterior tempora locations.
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Fig: 16. sat1 Map, Comoduation, 1st EEG, Social Attribution Task, showing left-right
frantal, frontak central, left-right central, and central-temporal dissociations.
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Fig: 17. sat2 Map, Comodulation, 2nd EEG, Social Attribution T ask, showin

]
reductions in the frontal-central, left-right central, and central-temporal dissociations.
Other dissociations remain.
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Fig: 18. dr1 Map, Comaodulation, 1st EEG, Drawing, showing left-right frontal, left-
right central, and central-ternporal dissociations.
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Fig: 19. m2 Map, Comadulation, 2nd EEG, Math, showing continued left-right frontal,
leftright central, and central-temporal dissociations.
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Conclusions:
Train the following sites in the indicated bands. Alternate bebween protocols1 and 2.

Protocal 1:

F3:1-5 Hz Down
Fz:1-5 Hz Down
F4:1-5 Hz Down
F8:1-5 Hz Down

Cz: 1-5 Hz Down, 8-12 Hz Down
Fz: 1-5 Hz Down
F4:1-5 Hz Down
F8:1-5 Hz Down

T4: 1-5 Hz Down, 18-23 Hz Down
C4: 1-5HzDown

Cz: 1-5 Hz Down, 8-12 Hz Down
F4:1-5 Hz Down

Protocal 2.

C3:1-5HzDown, 8-12 Hz Down
C4:1-5Hz Down, 8-12 Hz Down
F3:1-5 Hz Down

F4:1-5 Hz Down
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F7:1-5 Hz Down
Fz:1-5 Hz Down
F4:1-5 Hz Down
F8:1-5 Hz Down

Cz: 1-5 Hz Down, 8-12 Hz Down
Fz: 1-5 Hz Down
F4:1-5 Hz Down
F8:1-5Hz Down

Protocal based on the 2nd EEG taken on 9/30/13:
Protocal 1.

F8:1-5 Hz Down

Fz: 1-5 Hz Down

C4:1-5HzDown

F4;1-5 Hz Down

F8:1-5 Hz Down
Fz: 1-5 Hz Down
F3:1-5 Hz Down
F4,1-5 Hz Down

C3;1-5HzDown, 12-15 Hz Up
C4:1-5HzDown, 12-15 Hz Up
F3:1-5 Hz Down
F4:1-5 Hz Down
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Protocal 2.

C3:1-5 Hz Down, 12-15 Hz Up
C4;1-5HzDown, 12-15 Hz Up
F3:1-5 Hz Down
F4:1-5 Hz Down

Cz:1-5 Hz Down
C4:1-5 Hz Down
F&;1-5 Hz Down
F4:1-5 Hz Down

F3:1-5 Hz Down
C4;1-5Hz Down
F8;1-5 Hz Down
F4;1-5 Hz Down
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