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INTRO PRELIMINARY RESULTS
Action Simulation for Auditory Prediction = Baseline perceptual sensitivity to phase

(ASAP) hypothesis: Dorsal auditory stream  shows decrement after cTBS to IPPC (N=19)
activity is necessary for auditory prediction in

Phase IPPC

beat-based musical timing perception

 Strong Prediction: Disruption of activity in )
the dorsal stream should )
impair timing perception 2 9
(Patel & lversen, 2014) r_% €
=
o 10
Transcranial Magnetic Stimulation can be £
used to causally manipulate cortical activity — 0
with measurable effects on behavioral or pre post
perceptual processes t(19) = -3.810, p = 0.0013
 Continuous Theta Burst (cTBS) stimulation  Replication of Ross et al., 2018
down-regulates cortical activity in target areas » Impairment in participants with a low

(Huang et al., 2005). Applied to left/right PPC

| | baseline threshold (more accurate phase-
and sham stimulation.

' « Remains significant after correction for
threshold = ‘ performance multiple comparisons with a false

discovery rate of 1%

cIBS to left posterior Right and left parietal
parietal cortex (PPC) was cortex are implicated In
shown to impair accurate mental reversal of auditory Phase rPPC
detection of shifts in beat musical stimuli (Zatorre et —_
phase, but not tempo al., 2010), but the role of E:i 30
changes or single interval the right PPC in beat-based 0
discrimination (Ross et al., musical timing is unknown. . 20
2018). iy
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Following cTBS to left PPC, participants with low

baseline threshold were most impaired (Ross et al., 2018). partmpants baseline thresholad

shift detection) relative to the group mean.

DISCUSSION

* Preliminary results partially replicate Ross et al., 2018 and support the ASAP hypothesis,
showing that activity in the dorsal auditory stream is necessary for accurate auditory phase
timing perception of music.

» Down-reqgulation of left PPC impairs accurate detection of beat phase, but in the current
study, the effect is observed only in participants with a low baseline threshold.
- In Ross et al.,, 2018, the impairment effect of cTBS to [PPC in phase-shift detection was
strongest (n participants with a low baseline threshold.

* No effect was found for down-regulation of right PPC, perhaps indicating left parietal
dominance for beat-based timing perception.

* No change in full group (N= 33)
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1. N=33(19F) 3. Music experience
2. Mean age was 21 3+ years N = 15
years 5+ years N = 8
A Single interval duration discrimination Psychoacoustic tests
300, 360, 420, 480, 560, or 600 ms
— mm Reference
mE Target

-= Changed intervals

BAT Musical Beat Perception Tests

J Location of beat
Target

-= Changed intervals

BAT Adaptive, phase shift (PHA) test
IBI

| |

Percentage phase shift

METHODS

1. Measured thresholds for musical timing
perception (interval, tempo, phase)
2. Paired sample t-tests on pre/post
thresholds
» Divided by baseline performance

(Figure from Ross et al., 2018)

(above/below group mean- above
group mean (ndicates less accuracy
relative to the group) and musical
training
» Correction for multiple comparisons
using Benjamini-Hochberg procedure
3. Linear mixed effects models
» Fixed effect for pre/post cTBS
» Random effects for condition &
participant




Group level t-tests on all participants
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Linear mixed effects models
Interval
Full model, fixed effect of condition * stimulation (assumes interaction) x*2(5)=3.9379, p=0.5584
Full model, fixed effect of condition + stimulation x%(3) =2.8905 p=0.4088
Fixed effect of condition(sham/lppc/rppc) x%(2) =0.6794 p=0.712
Fixed effect of stimulation (pre/post) x2(1) = 2.2068 p=0.1374
Tempo
Full model, fixed effect of condition * stimulation (assumes interaction) x*2(5)=6.1283, p=0.2939
Full model, fixed effect of condition + stimulation x"2(3) =5.3322 p=0.149
Fixed effect of condition(sham/lppc/rppc) x"2(2)=5.2952 p=0.07082
Fixed effect of stimulation(pre/post) x%(1)=0.0366 p=0.8483
Phase
Full model, fixed effect of condition * stimulation (assumes interaction) x?(5)=2.7059, p=0.7452
Full model, fixed effect of condition + stimulation x?(3)=0.6259 p =0.8905
Fixed effect of condition(sham/lppc/rppc) x?(2) = 0.2181 p=0.8967
Fixed effect of stimulation(pre/post) x? 1) =0.4076 p=0.5232
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*No longer significant after corrections for
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