Infant and adult brains are coupled to the dynamics of natural communication
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Results

ISC (averaged across 18 dyads)

The infant’s signal slightly precedes the adult’s signal in prefrontal cortex
ISC (PFC channels only)

Neural coupling between the brains of adult storytellers and listeners
predicts communication success in fMRI paradigms.

To begin to understand its role in early communication, we compared
the strength of coupling between 9-to-15-month-old infants and an adult
when they were interacting with each other versus with other people.
Additionally, we quantified the relationship between each person’s brain
responses and dynamic communicative cues (gaze, smiling, and prosody).

t-stat (together vs. apart)

Significant ISC

Design

Relationship between neural responses in the PFC and continuous measures of social behavior
Pitch Variability

The brains of infants and adults are reliably
coupled only when they communicate with each other
The prefrontal cortex of both the infant and adult
continuously tracks the dynamics of social behavior

Infant PFC activity precedes smiling by
several seconds

Pre-processing and analysis

Record at ~8 Hz with Shimadzu LabNIRS (57 channels/subject)
Remove motion artifacts using MARA; LPF (0.5 Hz); HPF (0.02 Hz)
Inter-subject correlation (ISC) measure for each dyad (N = 18)

Infant (not adult) PFC tracks the adult’s
speech prosody
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