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Recording Procedures  

The electroencephalograph (EEG) was digitally recorded utilizing 19 

electrodes with the International 10/20 System of electrode placement 

on a Mitsar amplifier. Electrode impedances were reduced to below 

5Kohms. The EEG was recorded continuously in the awake state with 

eyes closed and eyes open. The EEG has been visually inspected and 

artifact rejected using Independent Component Analysis. 

 

Analysis Procedures 

Independent component analysis was conducted and eye movement 

artefact extracted from the raw EEG. Threshold artefact removal was 

conducted and where required additional sections of jaw clenching 

muscle and eye movement artefact were manually cut from the 

recording. The absolute spectral analysis was computed for each task. 

The output is displayed in topographical maps. Output of magnitude, 

power, ratio and coherence have been included.  
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PRESENTING SYMPTOMS: The client was recently diagnosed with ADHD. He has been prescribed 

Dexamphetamine, which he reports makes him hyperactive and more 

lucid/aware during sleep.  In addition he has been prescribed Zoloft. The 

client is experiencing frequent headaches, low mood and sleeping 

difficulties. 

 

BEHAVIOUR DURING RECORDING: The client presented appropriately, speaking rapidly and reported a mild 

headache, which he attributed to not having consumed his regular 

morning coffee. In the previous 24 hours before the recording, the client 

consumed the antidepressant Zoloft at 9am and the stimulant 

Dexamphetamine at 2pm. No medications were consumed the morning 

of the assessment and an appropriate breakfast was consumed at 

8:15am. The night before the assessment he slept for 7 hours, waking 

frequently. This is typical of his regular sleeping pattern.  

 

EEG PATTERN CLASSIFICATION:  Fronto-central beta spindles, temporal lobe instability 

 

DESCRIPTION OF THE EEG 

 

 

ARTIFACTS AND QUALITY  

OF RECORDING: During the eyes open condition, high muscle tension was seen tonically in 

the frontalis (Fp1, Fp2, F3, F4), masseter (F7, F8), and temporalis (T3, T4), 

muscles, with brief epochs where gross muscle tension occluded the 

entire record. There was limited muscle tension with eyes closed, with 

occasional spikes of muscle activity in the temporalis (T3, T4), 

sternocleidomastoids (T5, T6), and occipitalis (O1, O2), muscles. Vertical 

and lateral eye movements were present for the duration of the recording, 

predominantly corresponding to the eyes open and closed conditions. 

Occasional myogenic spikes from the lateral, medial, superior and inferior 

ocular rectus muscles associated with eye movements were observed at 

(Fp1, Fp2, F7, F8, F3 & F4). Minor electrode issues were observed at Pz and 

Fp2. No sweat, pulse, notch or salt-bridge artifacts were observed. 

Excellent impedances were obtained and the overall quality of the EEG 

was good. 

 

EYES OPEN: The record was characterised by fast alpha, beta spindles and temporal 

instabilities with a sharp and slow morphology. The alpha peak (11.23Hz), 

and range (8.79Hz – 15.14Hz), was fast, with a slight fast skew. The alpha 

distribution was predominately posterior, with a right hemisphere 

asymmetry. However, some frontal alpha was observed, due to brief 

epochs of widespread alpha observed in the later portions of the 

condition.  The right hemisphere alpha (10.74Hz), was slower than the 

background activity. In both temporal lobes, instabilities with a sharp and 

slow (5.37Hz), morphology were observed.  These instabilities were often 

concurrent, with the left hemisphere morphology often including a poly-

spike, with minor slowing, while the right hemisphere tended to have a 

solitary spike with a well-defined slow wave evolution. At fronto-central 

locations rhythmic slow (5.37Hz), and beta spindling (18.55Hz, 25.88Hz, 

28.32Hz), was intermixed and the theta-beta ratio was 2.5 to 1. Brief 



 

epochs of mu activity (12.21Hz), were seen in the right hemisphere (C4). 

Overall coherences were moderate, with the greatest coherence (r 

= .404), in alpha (11.23Hz), was observed at Fp1. There was a right frontal 

asymmetry. Elevated absolute and relative Z-scores were seen in the beta 

and high beta ranges. Absolute theta power was 16uV2 in comparison to 

14uV2 in beta consistent with the theta-beta ratio. Elevated absolute and 

relative power in alpha frequencies was seen temporally. Phase lag was 

low in theta at left parieto-temporal regions. Beta Z-score coherences 

were low. These results are consistent with the raw EEG.  

 

       

EYES CLOSED: Alpha augmented and anteriorised following eye closure, with a rapid 

alpha dropout and descent to deeper sleep stages. B2-stages were 

observed within 300s of eye closure and k-complexes were observed 

before 400s. Intermittent beta spindles at fronto-central locations 

preceded re-alerting to brief A3-states, before deeper states reappeared. 

During sleep state transitions and stages alpha transients in the temporal 

lobes were observed, with sharp and slow morphological features 

identified. These were most apparent in the right hemisphere. The 

background alpha was initially fast, slowing as the record progressed.  

 

The alpha peak (11.23Hz), and range (8.30Hz – 13.67Hz), was fast, with a 

slight skew towards slower frequencies. The distribution of alpha was 

widespread with a focal intensity in the right temporal lobe (T6), where 

there was greater power in the slow tail (9.28Hz). Slow content (4.88Hz), 

was also slightly elevated in the temporal lobes, relating to the sharp and 

slow instabilities. At fronto-central locations, intermixed theta (5.37Hz), and 

beta activity (17.09Hz, 23.37, 27.83Hz), was observed. Minor bursts of mu 

activity (12.21Hz), were observed bi-centrally (C3, C4).      

 

Hypercoherence (r = .585), in alpha (11.23Hz), observed at Fp1 and overall 

coherences were high, with the exception of T4-C4. There was no clear 

frontal asymmetry. Elevated absolute and relative Z-score delta, theta 

and high beta activity was indicated at fronto-central and occipito-

temporal locations. Spectral mapping indicated delta and theta activity 

extending posteriorly from the vertex to occipito-temporal locations. Low 

phase lag was predominating in the delta and high beta ranges. These 

findings are consistent with the raw EEG. 

 

 



 

EEG FINDINGS  

& PRESENTING PROBLEMS: The fast background alpha and fronto-central beta activity suggests the 

client is over-aroused (1–5). Over-arousal in conjunction with the left 

frontal alpha hypercoherence (6–9), and rapid descent to deeper sleep 

states (10,11), suggest arousal regulation issues. Over-arousal can relate to 

difficulties in salience processing (12), attentional/ impulse control (13), 

sleep maintenance (4), and relate to anxiety and depression symptoms 

(14–17). These findings may relate to the client’s reported diagnosis of 

ADHD, potentially suggesting an impulsive/hyperactive profile (5). This is 

consistent with a theta-beta ratio under 3 to 1, which is more typical of the 

inattentive subtype (18,19). However, some research doesn’t agree with 

this conclusion and the theta-beta ratio have become less diagnostic of 

ADHD (20,21). 

 

However, significant consideration should be provided to the temporal 

lobe instabilities, which are frequently observed in ADHD (14,22). In 

conjunction with the fast activity, these instabilities suggest an easily 

kindled cortex (5), which can interfere with surround inhibition (22), and 

thus information processing (23,24), presenting similarly to attentional 

issues (20). Additionally, temporal instabilities are routinely associated with 

mood and cognitive issues, such as depressed mood and memory issues 

(25–31), and headaches (32–34), which may be of relevance for the client. 

 

 
 

 

 

 

 

RECOMMENDATIONS: Heart rate variability biofeedback is recommended to enhance self-

regulation capacity (35). If neurofeedback is considered, based on the 

EEG analysis, the following protocols might be beneficial, if congruent with 

the results of clinical assessment and established treatment goals: 

 

T3-T4, Reward 12.0Hz – 15.0Hz, inhibiting from 2Hz – 9.5Hz and 17Hz – 36Hz, 

Cz-T4/T6, Reward 12.0Hz – 15.0Hz, inhibiting from 2Hz – 9.5Hz and 17Hz – 

36Hz, C4-Pz, Reward 8Hz -10Hz, inhibiting from 2Hz – 9Hz and 17Hz – 36Hz. 

(adjust reward frequencies depending on the client’s response). 

 

If change in medication is considered, the anticonvulsant 

Carbamazepine might be useful in addressing temporal lobe instability 

(14, 37). Discontinuation of stimulant medication might be considered for 

individuals with ADHD where  beta spindles  are observed(36)*.   

 

 

 

 

 

 

 

 

* The purpose of the QEEG assessments performed at ANFI are  to identify 

patterns in brain activity that may help to understand clients’ 

psychological, cognitive and emotional symptoms. The QEEG reports 

associated with these assessments are informative only and never intend 

to replace clinical EEGs and their interpretations by a medical specialist. If 

a presence of abnormal brain activity is observed, a further investigation 

by a medical specialist is recommended.  The appropriateness of 

medication cannot be determined by a QEEG alone. Formal medical 

assessment by a medical professional is required to determine the 

appropriateness of any medication.  

 



 

 

 

 

 

 

EEG RECORDED - EO CONDITION:  Raw EEG (scale 1cm = 100mv, Speed 30mm/s, Low cut 0.53Hz, High Cut 50Hz) 

 
 

Note: Average montage. T5-P3-O1 sharp instability (see epoch 285-6). Fronto-

central beta activity (see epoch 287-8). 

 

 

Raw EEG (scale 1cm = 100mv, Speed 30mm/s, Low cut 0.53Hz, High Cut 50Hz)  

 

Note: Average montage. Right lateral sharp and slow instability (see epoch 501-2 & 

504-5). Fronto-central theta activity (see epoch 502). Mu at C4 and to a lesser 

extent C3 (see epoch 508-10).  

 

 

 

 



 

 

 

 

EEG RECORDED - EC CONDITION:  Raw EEG (scale 1cm = 100mv, Speed 30mm/s, Low cut 0.53Hz, High Cut 50Hz) 

 
Note: Average montage. Widespread coherent alpha (see epoch 25). Left 

temporal sharp instability (see epoch 28-30). Cz beta (see epoch 31-2). 

 

 
Raw EEG (scale 1cm = 100mv, Speed 30mm/s, Low cut 0.53Hz, High Cut 50Hz )  

 
Note: Average montage. Widespread alpha bounded by alpha dropouts (see 

epoch 276-77). B2/3 sleep stage with T4 slowing (see epoch 278-80). Beta spindles 

and vertex slowing (see epoch 282-4).  

 
 

 

 



 
 

 

 

 

EEG POWER SPECTRA EO:  

                                              
Note: Fronto-central and temporal theta. Left posterior temporal and right lateral 

slow alpha. Fast background peak. Beta activity masked by lateral muscle activity.   

EEG POWER SPECTRA EC:  
 

                                                                                             

Note: Fronto-central and temporal slow, slow alpha in right posterior temporal 

region, fast background alpha, fronto-central beta activity.  



 

 

 

 

GRAPHS OF EEG COHERENCES 

EO COHERENCE: 

 
Note: Moderate (r = .404), at Fp1. Low coherence at T4-C4 and T3.  

 

 

 

EC COHERENCE: 

 
Note: Hypercoherence (r = .585), at Fp1. Limited coherence at T4-C4 and T5.  

 

 

 



 

 

 

 

 

EO SPIKE AVERAGING: 

 

 
Note: Left field includes T5-P3-O1, right field includes T6-T4 and minor O2 

activity. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
EC SPIKE AVERAGING: 

 

 
 

Note: Green trace reflects O2-T6 not O1 activity.  

 

  



 

 

 

 

 

EO THETA / BETA RATIO: 

 
Note: 2.5 to 1. 

 

  



 

 

 

 

 

FRONTAL ASYMMETRY 

EYES OPEN: 

 
Note: Slight right frontal (caution due to muscle).  

 

 

 

EYES CLOSED: 

 

 
 

Note: No clear frontal asymmetry.  
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