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Speakers naturally move their body in time with the way they
speak—gestures are a prime example. Prior work suggests the
timing relations between speech and co-speech movement is
altered in autism'2

The current study evaluates the degree of speech-movement | | |

coupling in time within autistic and non-autistic adults. By analyzing video recordings of over
90 clinical screening interviews, we found
that the relationship between a speaker’s

We hypothesize: head motion and their speech could predict

Screening tools for autism do examine behaviors like

gestures—focusing on qualities such as how often and naturally Natural co-speech movement patterns made during seated ADOS-2 their ADOS-2 scores.

speakers use them, or how they relate to what the speaker means. interviews can account for variance in acoustic properties of their L L
However, observing a speaker in real-time cannot capture more own speech. ﬁ}cross ﬁOth a“}'StI'C and réo{‘r;a.“tﬁ“c dadgltsi
granular details about the way people communicate, such as 1/c5)f’he ;\1: § éﬁ%ﬁﬁé ybg;g;/ee mor?mléntgaof ?/occ):gl
sub-second timing relations between speech and associated Speech-movement coupling strength will negatively correlate with stress had fewer autism features on average
movements of the head, hands, and body. autism features across all participants. Conversely, those with more autism features
Here, we ask whether a data-driven approach to characterizing _ _ _ _ also had less structured coordination
speech-gesture coupling in time can offer an objective supplement Head movements will be more strongly associated with autism between their head movements and speech
to diagnostic practices. features than other body segments (e.g., the arms). over time.

Results

Video recording taken with consent during 95 clinician-led interviews

during the administration of the Autism Diagnostic Observation Schedule ] ]
(ADOS-2) by a licensed psychologist. Speech-movement coupling was reduced in

SIS autistic compared to non-autistic adults

> 70 hours of Sample Characterization

ADOS interview footage

Measure Mean Speech-Movement Coupling Strength across Body Markers

arm motion alone did not differ
significantly between groups.

[Ao]

Interview dialogue was diarized, extracted, and decomposed into a low-pass [Ho] [H'A] [Ao]

amplitude envelope (10Hz).
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3 Train decoders to prediCt SpeeCh from movement Weaker coupling Stronger coupling
We computed 3 sets of decoders for each interviewee. The only difference
between them was the set of body parts they could use to try and reconstruct
the speaker’s voice from. Single-lag Analysis . : :
Sosech Amofitude Envelon P _ e : _ _ Individuals with stronger coupling
_| P P P While [11A] decoders were given all 11 body Single-lag analyses reveal when body motion is most informative about speech. between anticipatory head motion and
< ,NVW\N privvy to head or arm motion, respectively. vocal output had fewer autism symptoms.

Comparing them reveals how informative each
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lags reflects motion occuring lags reflects motion that Time-Resolved Association Between Speech—Motion
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Conclusions

5 Test relationships between coupling strength and symptom measures

Linear regression models predicting ADOS-2 symptom severity
from speech-movement alignment (mean decoder score).

Our findings demonstrate weaker speech-movement |mp|ications
coupling as a function of increasing autism features.
Symptom Mean o | This relationship held true even across individuals below
Measure ~ 1+ Decoder + Age +1Q + Sex + Training Data Quality and Features the diagnostic threshold for autism. As the approach debuted here operates on passive
(ADOS-2) Score | _ | _ - _ _ conversation recordings, it holds promise to:
Covariates This effect was primarily driven by the relationship between
a speaker’s head movements and their speech®. *Clarify the nature of nonverbal communication skills in autism
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Future work may find even more robust results with higher
fidelity recordings of the speaker’s movements, e.g., through
wearable IMUs.
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