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Study Objectives Methods Conclusions

1 Determine normative values *32 healthy full-term neonates Differentiation

for awake vs asleep state between 40-44 weeks old.
for neonates 5min normal EEG annotated into

Band

Awake vs. Quiet [Delta 1 &
Awake vs. Active |Theta

Parameter

« Artifact Removal Threshold:
1500 pVv

e Calculated:
-Power spectrum/power ratio

Frequency Bands:
vDelta 1l (61): 0.5-1 Hz

v'Delta 2 (02): 1-4 Hz

Power Ratio

. . ' : Coherence Awake vs. Active |Delta 2
2.Determine which method awake, q”'_et’ or active sleep Spectral Edge Frequency (SEF) | |
discriminates best between NEURAL* In MATLAB _Coherence Theta (0): 4-8 Hz Entropy Awake vs. Quiet |Beta
awake and asleep state *Fpl1-C3 (left frontal) and Fp2-C4 - Entropy v Alpha (a): 8-13 Hz Awake vs. Active

(right frontal) channels analyzed «Mean and Standard Deviation « SEF 50 can differentiate between

v'Beta (B): 13- 30Hz

- Sliding window size: 8 sec e T-test Awake vs Quiet and Awake vs Active
* No processed EEG method can
differentiate between Quiet and Active
Results |
Fpl- C3 Left Fp2- C4 Right Fpl—C3 Left Fp2-C4 Right
Sower Ratio SEF 50 | SEF 90 | SEF 50 | SEF 90
(Hz) (Hz) (Hz) (Hz)
1% | 62% | 0% | a% | B % 1% | 62% | 0% | a% 3 % Awake Mean 0.92 3.99 0.95 4.64
Stdev 0.33 3.22 0.29 3.99
Awake | Mean| 051 | 0.39 | 0.06 | 0.02 | 0.03 Awake | Mean | 0.47 | 0.42 | 0.06 | 0.02  0.03 Ouiet Mean 120 463 191 5 39
Stdev| 0.18 | 0.12 | 0.04 | 0.01 | 0.03 Stdev| 0.14 | 0.10 | 0.03 | 0.01 | 0.03 Stdev | 032 | 120 | 027 | 359
Quiet | Mean| 0.39 | 047 | 0.10 | 0.02 | 0.02 Quiet |[Mean| 0.37 | 0.48 | 0.10 | 0.02 | 0.03 Active Mean 114 411 111 4 21
Stdev| 0.10 | 0.08 | 0.04 | 0.01 | 0.01 Stdev| 0.09 | 0.06 | 0.04 | 0.01 | 0.04 Stdev | 0.3 109 076 199
Active | Mean| 0.39 | 0.49 | 0.08 | 0.02 | 0.02 Active Mean| 0.39 | 0.49 | 0.08 | 0.02 | 0.02 Awake vs. Quiet 0 38 057
Stdev| 0.15 | 0.13 | 0.03 | 0.01 | 0.01 Stdev, 0.13 | 0.11 | 0.03 | 0.01 | 0.01 Awake Vs Active 0 86 063
Awgtljiee’:/& 01 016 Awglljiee’zls. 009 | 047 Quiet vs. Active 0.59 0.16 0.17
Awake vs. Awake vs. 098 Coherelg_cehLeft 01% | 62 % 0 % a % 3 %
Active 0.28 | 0.14 Active . vS. Rignht
s s Awake | Mean | 0.35 0.36 0.27 0.3 0.33
ngeﬂv‘f' 0.93 | 057  0.09 | 052 | 0.98 QK::etiv‘f' 0.6 072 | 0.08 | 053 0.49 Stdev | 0.25 @ 0.20 | 0.19 | 027 | 0.24
Entropy Quiet | Mean | 0.41 0.48 0.33 0.28 0.21
Stdev | 0.18 0.16 0.15 0.15 0.15
Stdev| 0.06 | 0.09 | 0.02 | 0.01 0.02 Stdev| 0.04 | 0.07 | 0.02 | 0.02 | 0.02 Stdev | 019 | 018 | 025 | 032 | 035
Quiet |Mean | 0.98 | 0.90 | 0.96 | 0.98 0.94 Quiet [Mean| 0.98  0.90 | 0.96 | 0.98| 0.95 | [awakevs. Quiet| 0.39 029 | 07
Stdev| 0.03 | 0.04 | 0.01 | 0.01 | 0.03 Stdev| 0.03 | 0.04 = 0.01 | 0.01 0.02 Awake Vs,
Active | Mean | 0.97 | 0.89 | 0.96 | 0.98 | 0.95 Active | Mean| 0.96 | 0.89 | 0.96 | 0.98 0.96 Active 0.11 0.07 1 0.66 | 0.54
P Stdev| 0.04 | 0.06 | 0.01 | 0.01 | 0.02 P Stdev | 0.04 | 0.05 0.01 | 0.01| 0.02 Quiet vs. Active | 0.38 0.14 027 0.04
wake Vvs. wake Vvs.
- SNSRI 0.24 | 0.09 - S UERSVER  0.06 | 0.91 Co-authors: Rachit Kumar, Ashley S. Hodges, Olivia Nelson,
Quiet Quiet _ | -
Awake Vs Awake Vs Sh_avon_ne Massey, Nicholas S. Abend, Alexis A. Topjian
Active ’ ORI 0.34 | 0.49 Active | 0.2 | 0.07 | 0.06 | 0.95 *Crtations: Toole JM, Boylan
Ouie Ouie GB. NEURAL: quantitative @ YIESER @E Penn
ulet vs. ulet Vs. features for newborn EEG using rts & Sciences - Engineering
Active 0.77 1 0.2211 0.51 Active 0.12/) 0.43 0.94 e V.16 Matlab. arXiv:170405694. 2017. UNIVERSITY 0f PENNSYLVANIA




