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Speech intelligibility changes the temporal evolution of neural speech tracking

• Neural speech tracking of degraded speech has been
used to advance the understanding of how brain
processes and speech intelligibility are interrelated,
however the temporal dynamics of neural speech tracking
are not clear.

• Here we exploited temporal response functions (TRFs)
and generated signal-degraded speech to depict the
temporal evolution of speech intelligibility modulation on
neural speech tracking.

• In addition, we inter-related facets of neural speech
tracking (e.g., speech envelope reconstruction, speech-
brain coherence, and components of broadband
coherence spectra) to endorse our findings in TRFs.

Methods

• There were 24 healthy adults participating in an MEG 
experiment, and 17 of them also participated in a behavior 
experiment.

• In both tasks, there were six levels of vocoding conditions
(original, 7-, 5-, 3-, 2-, and 1-channel).

• Participants were required to indicate which word is the 
last noun they heard in the last sentence.

• TRF analysis yielded marked temporally differential
effects of vocoding: reduction of intelligibility went
along with large increases of early peak
responses (~50-110 ms, M50TRF), but strongly
reduced responses around 175-230 ms (M200TRF).

• For the late responses 315-380 ms (M350TRF), the
maximum response occurred for degraded speech that
was still comprehensible then declined with reduced
intelligibility.

• Through parameterizing speech-brain coherence spectra, we
observed that the center frequency of the coherence increased as
speech intelligibility decreased.

• TRF effects are related to center frequency modulation, and this
suggests altered tracking of lower or higher level speech features.

• In this study, we demonstrate that at least three neural processing 
stages (M50TRF, M200TRF, and M350TRF) are affected when 
processing continuous degraded speech. 

• Only M200TRF highly correlates with behavior and other neural 
measures (i.e., speech brain coherence) of speech intelligibility. 

• We also indicate that both M50TRF and M200TRF can reflect shifts in 
the neural speech tracking from more linguist level to more 
acoustic level as speech intelligibility declined which is supported 
by the effect of center frequency of coherence. 

Conclusion
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