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1. INTRODUCTION 3. DATA COLLECTION AND ANALYSES

e 32-Channel EEG with ear lobe references

5. ATTENTION MODULATES NEURAL PHASE

* Afast Fourier transform was applied to each trial to calculate the inter-trial phase

Stimulus-evoked

o e .y * Sampling rate at 16 kHz (Biosemi ActiveView EEG System) coherence (ITPC) and average neural phase at 1.5 Hz
A Subjects: * |ITPC quantifies consistency of phase of neural oscillations (0-no phase
v * Aged 18-35; N = 21 (12M/9F); No pre-existing neurological disorders affecting hearing constancy, 1-perfect phase alignment)
- Cortical Data Analysis: * Average neural phase indicates timing of neural oscillations relative to stimuli
Example Auditory V/@CX \ ) * Downsample to 500Hz - Bandpass filter (0.3-30Hz) - Artifact removed with ICA - Average Neural Phase at 1.5Hz (n=21) Average Neural Phase Shift at 1.5Hz (n=21)
Evoked Response Y - Epoch across length of one trial > Average epochs for each condition 90° 90°
Potential with P1-N1-P2 T . . : : 5
. . superor Example Auditory Subcortical Data Analysis: |
Brainstem Response _ _ ) ] T
* Bandpass filter (30-1500Hz) = Epoch across length of one tone pip - Average epochs 150° 150° 4
Ascending Auditory Pathway 6 for each condition ~/ O\ B, /¥ - o
« Auditory selective attention is our ability to focus on specific 3 &
sounds while ignoring competing sounds 4. ATTENTION MODULATES CORTICAL RESPONSES - - :
" " " u m
» Attention modulates cortical representations of sound? 1 Average Epoch across all Trials (n=21) 2 5
>
* Whether modulation occurs in subcortical structures Is unclear= | = | P AN A h
" O £ ’V 210° /,/'/ - - ] 9 210° M \ 1
Objectives: = |
« Show that attention modulates event-related potentials (ERPS), S i 0
an index of cortical activity E , \! | 270 270
O .2 s'
« Determine if top-down attention modulates auditory brainstem 3 N
responses (ABRs), which are subcortical representations of sound J | & 51 \ A * |n agreement with previous studies®10, better behavioral performers tended to have
= : : average neural phase shifts closer to 180 degrees
2. STIMULI AND TASK DESIGN 45 § [ atnie
E 1.5Hz within-band presentation ] | '§ IIE) [ E§ l 6- TONE PIPS IN PSUEDO-TONE EVOKED ROBUST ABRS
———————————————————————————————————————————————————————————————————— _5 I l
USSR WSS
» N 1\) 2 1004 . (ms)1 200 2000 2200 ABR: Right & Left Ear Attending vs. Ignoring Distractor (n=21)
High N J — | | | Left Ear: Low Pips Right Ear: High Pips
€ J ) o' $ * Note onset produced clear ERPs enhanced by attention when it was In the target P 2 ik
. . 0.15 0.15} — -
— h stream (as quantified by the ERP P1-N1 peak difference) | g‘;i’:fn';‘% ractor
Low / . . . .. . . . S S
| ) O * Salient example of cortical attention modulation is after onset of last high note in trial: o 0.1 o 0.1
g 3
pseudotone’ si?fr?trgjp * When subjects attend to high notes (red line), this last note in the sequence is E o0 E 00 A
(dur =330 ms + 10 ms ISI) iImportant for determining If this trial is a repeat - large P1-N1 peak difference = \ =
Individual pip (freq=3500Hz) Impulse train 1 PiP train (I'pseudo-tone') -E 0 é 0+
os o N1-P1 Peak Difference After Collapsed High Note Onsets (n = 21) N1-P1 Peak Difference After Collapsed Low Note Onsets (n = 14) g’ g’ </
3 A 45k ° [ ]AttnHi |- 4.5 F [ ]AttnHi | < _0.05 < .0.05
302 : [ JAttnLo [ JAttnLo
* 3 — £ M
2 2 4 r % - 4r
—— -0.1 -0.1 '
. . S .. T\ =g | 8 0 5 10 15
o PN o v .
U : 5 N S Time (ms)
! Time (sec)o. K : : é 3 = : ) é 3 -
Time (sec) @ | N \t QO . . . . .
High band notes: 73.42Hz, 82.41Hz, 92.5Hz; tone-pip carrier frequency 4500 Hz c . f‘—v\—\;\- ----- NIy — . . . | * Each ABR trial weighed by inverse variance of whole 6-note trial
Low band notes: 43.65Hz, 49Hz, 55Hz; tone-pip carrier frequency 3500 Hz % .;:\:;;\:1: ________ \ ; % o o * Attention may be modulating the post-wave V peak, in agreement with a
Stimuli Design: s 2 e N g ° Ty * companion study in the lab; will need more subjects to confirm
. . . . : o e Y - a -
* Streams separated in space & pitch, requiring top-down attention 8-10 =15 :"" BN T ~ 15 - :
C . . Cr .. - L AN - P PP =
* Each individual tone-pip within a pseudo-note elicits one ABR-12 = g O \‘! z fﬁﬂ ~ 7. SUMMARY AND NEXT STEPS
* Pseudo-note onset elicits strong cortical respnse®-19 | " ‘ _ _ o - _
< | 05 i . 0.5 * Attention modulated cortical activity as quantified by N1-P1 peak difference
S g
Selective Listening Task: 0 po— p— 0 — pes * Better behavioral performers had neural phase shifts closer to 180 degrees
. . . nHi nLo nHi nLo
* Melodies presented dichotically at 65 dB SPL | o - * ABRSs results inconclusive: attention may be modulating a later component that is
* High carrier/pitch: right ear; Low carrier/pitch: left ear * NI1-P1 peak difference enhanced for target notes also seen at individual participant level not typically examined, though this will be better characterized with more data

* Not all subjects produced clear ERPs to low notes (7 omitted above right)

* One-back task: Respond when previous 3-note sequence is a repeat * Will continue data collection (planning to recruit 34 subjects)
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