Using prosody to infer communicative contexts in non or minimally verbal autism
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Individuals with non- or minimally verbal autism (NV-ASD), who constitute approximately
one-third of the autistic population [1], experience profound challenges in spoken
communication due to limitations in both receptive and expressive language [2-3]. Given the
limited effectiveness of many language-focused interventions for this group, it is important to
examine whether nonverbal vocalisations carry communicative information through prosody.
While previous work on verbal autism has often treated prosody as a diagnostic marker, the
current study focuses on the communicative potential of prosody. Specifically, we investigate
whether pitch-related prosodic features differentiate communicative contexts in NV-ASD
vocalisations.

Prosody emerges early in typical development and supports the expression of affect and
communicative intent prior to the acquisition of segmental speech. By seven months old,
infants already mark some communicative functions such as discontent, satisfaction and
requests using prosody [4]. This highlights the potential role of prosody in nonverbal
vocalisations in signalling socially meaningful information.

In this pilot analysis, we analysed a subset of an existing dataset [3] comprising video
recordings (M = 31 minutes, SD = 7) from six children and adolescents with NV-ASD (age: M
=11;4, SD = 3,8, verbal mental age assessed through the Peabody Picture Vocabulary Test-111
[5]: M= 1;8, SD = 1;4). The naturalistic interactions in these videos were structured using the
Autism Diagnostic Observation Schedule (ADOS: [6]) or the Adapted ADOS [7] and
conducted at therapy centres. All vocalisations were segmented by exhalatory phases [8] and
coded using an adapted preverbal vocalisation framework [9], excluding non-intentional
sounds and singing. Vocalisations with overlapping speech or ambient noise that affected the
pitch tracking were excluded and pitch height and pitch span, operationalised as FO median and
FO span in semitones and normalised by speaker, were extracted in Praat [ 10]. Communicative
context (Joint Attention, Request, Social Interaction, Stimming/Self-regulation, Non-directed,
Unclear) was annotated from muted videos (adapted from [11;12]). Multinomial logistic
regression was used to predict communicative context from median and span FO.

Median FO significantly improved model fit relative to an intercept-only model (likelihood
ratio test: y*(4) = 35.39, p < 0.001), indicating that median FO systematically relates to
communicative context. Higher median FO increased the log odds of Requests and Self-
regulatory vocalisations relative to Non-directed vocalisations —although the standard errors
for Requests indicate high uncertainty—, whereas Joint Attention and Social Interaction were
more likely at lower median FO (see Table 1). Despite this significant association, the model’s
overall classification accuracy was low (28.7%), with reliable identification only for
Stimming/self-regulatory vocalisations (see Fig. 1). Adding FO span did not further improve
model fit (likelihood ratio test: y2(4) = 7.91, p = 0.095).

These findings suggest that, in individuals with NV-ASD, median FO may primarily reflect
arousal-related dimensions of vocal behaviour rather than serving as a robust marker of specific
communicative intents. While certain prosodic cues can be used for communicative purposes,
prosody alone appears insufficient to distinguish communicative functions. Future work
should explore the role of other prosodic, multimodal and contextual cues, to assess which
(combination of) cues can more reliably support the interpretation of communicative intent
within this population.



Table. 1. MLR log-odds coefficients and standard errors (/V= 698, reference category
= Non-Directed)

Context Intercept (+SE) medianF0 (+SE)
Joint Attention (JA) -0.602 +0.134  -0.334+0.131
Request (RQ) 0.100 +0.108 0.203 £0.107
Social Interaction (SI) -1.205 £0.165 -0.243 £0.162
Self-regulation (ST) 0.142 +£0.107 0.312+0.106
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Figure. 1. Confusion matrix with classification accuracies (overall accuracy = 28.65%, chance
level =20%)
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