
 The minimum time needed for a stable variance in EEG power 
may be fewer than 30 seconds. 

 Children with Rett syndrome have a longer minimum time 
necessary for a stable measure of power than neurotypical 
children; this may be due to differences in brain development or 
perhaps due to differences in EEG signal processing/data 
collection between these groups.

 Collecting enough data is important in good study design 
because usable EEG data depends on how much artifact is
rejected.
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 The objective of this study is to detect the minimum time segment 
necessary to get a stable measure of EEG power.

 Electroencephalography (EEG) is used to measure brain activity through 
summing the electrical activity of the neurons under each electrode. 
Different frequencies of waves recorded correspond to different cognitive 
states. EEG power refers to the amplitude of an oscillatory signal 
squared, an indicator of brain functioning across each frequency band. 

 Rett syndrome is a developmental and epileptic encephalopathy 
characterized by frequent and severe seizures, regression in skills, and 
autonomic abnormalities. Researchers use EEGs to quantify differences 
in Rett syndrome, yet it can be challenging to collect EEG data from 
children with Rett syndrome who need to stay still long periods of time.

 Waves fluctuate from second to second at rest and in the presence of 
external stimuli. Prior research has shown significant variability in evoked 
potentials within 30-minute segments in patients [1].

 A time interval, or epoch, of raw EEG data in the time domain (plotted 
time vs amplitude) is used to compute a Fast Fourier Transform (FFT) to 
generate data in the frequency domain (plotted frequency vs power).

 However, the shortest time segment (epoch) needed for a reliable 
measurement of EEG power has not been established through research.

Methods
 10 subjects with Rett Syndrome who were given a placebo compared to 

10 neurotypical controls, all 5 - 12 years old

Figure 1: Filtered EEG tracing before processing
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Future Directions
 We are refining the EEG processing to remove low amplitude 

artifacts impacting the lag data and conditional variance of Rett 
placebo subjects. Afterwards, the analysis will be repeated.

Proposed  
Min amp cutoff

 We will examine other measures commonly used in quantitative 
EEG, such as zero crossing, and possibly apply other statistical 
analysis methods, such as bootstrapping. 
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Figure 2:                                                                                 Figure 3:

 EEG processing in MATLAB
1. Root mean square amplitude computed for feature extraction and artifact rejection with max cutoff 150 μV and 

values >2 standard deviations from the mean rejected
2. Frequency filtered to 1-70 Hz and notch filtered at 60 Hz
3. Log10 of average power calculated in each electrode over 4 seconds across all frequency bands (except gamma in 

the control group)

 Statistical Analysis 
 Engle’s ARCH Test for conditional heteroscedasticity 

 Heteroscedastic refers to when variance of data is not constant
 Null hypothesis = residuals exhibit conditional homoscedasticity
 If fail to reject null hypothesis, then variance of power data is stable 

 Lags function (conducts ARCH test for each element consecutively)
 Number of lags indicate number of trials until stability of variance is reached per patient for 

each frequency band
 Median number of lags computed from original data and average values of randomized data set

Table 1: Lag Data of Rett Placebo Subjects
Table 2: Avg Lag Data of Rett Placebo 
Subjects After 100 Randomized Trials
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Median stable 
epoch in Rett 

Placebo 
Subjects:

1 min 26 sec –
9 min 44 sec

Median stable 
epoch in Rett 

Placebo 
Subjects:

15.22 sec –
28.42 sec
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