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Shorter-channel Subtraction fNIRS & Reported Task Difficulty

Methods to reduce fNIRS confounds We predicted that fNIRS responses would be greater in magnitude in the more
challenging listening conditions. Particularly, we are interested in the IFG brain region
that is thought to be involved in effortful listening.
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INTRODUCTION METHODS

Every year, 60,000 people in the U.S. acquire Participants
single-sided deafness (SSD), causing deficits in
spatial hearing and speech perception in noise.

Having a cochlear implant (Cl) in the deaf ear can

23 native English speakers (no bilinguals) with
normal hearing (13 females, 21 right-handed)

Age: mean = SD, 22.70 £ 3.07 years old
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fNIRS signals are
affected by confounds,
see Fig. 3 from [7]. Itis
essential to remove

these confounds. A By Fig.4 fNIRS data collection.
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» To implement a new technique (shorter-channels) o _ _
for reducing confounds from extracerebral tissue fNIRS data were collected In six 9-min testing f

and determine effects on fNIRS responses. periods. In each testing period, 4 listening
conditions at the same SNR were presented in a

> To understand whether fNIRS can be used to random order.

CONCLUSIONS

% The fNIRS data presented here (Fig.7) showed that using Anti-Correlation < fNIRS data in the RIFG (Fig.10) showed a significant positive correlation with

and GLM-PCA methods both reduced fNIRS confounds - suppressive subjects’ reported difficulty level, i.e., the more difficult participants thought
components from the extracerebral tissue. However, GLM-PCA with the listening condition was, the greater fNIRS responses in the RIFG brain
shorter channels performed better in improving the neural signal to noise region. The left IFG is thought to be involved in effortful listening. Our results
ratio than the Anti-Correlation method without shorter channels. suggest that IFG on the right side is also involved effortful listening.
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reveal changes in brain activation under
conditions that elicit changes in listening difficulty.

Each of the two SNRs had 3 repetitions. In total,
each listening condition had 9 blocks.
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