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Abstract
Nonverbal vocal aspects of communication, often related to affective states, are crucial to 
social interactions not only for animals but also for humans during early infancy, as well 
as being one of the pillars of human language development and acquisition. The thread 
that binds together the contributions to this Special Issue is the analysis of nonverbal vocal 
communication during development, both from ontogenetic and phylogenetic perspectives. 
This introduction presents the multiple viewpoints emerging from this Special Issue and 
delineates future research directions for investigating the nonverbal aspects of vocal com-
munication in early development.
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The nonverbal vocal aspects of communication precede language acquisition in humans, 
are crucial in nonhuman animals, and go beyond the semantic aspects conveyed through 
language; they are a critical component of social interactions. Not only do they accentu-
ate or complete the meaning of words, but they can also modify, modulate, or change the 
interpretation of words (Friedman 1982). These nonverbal components of vocalizations are 
vital to conveying emotions and other affective states and are able to reinforce emotional 
bonding, especially in early development. Preverbal infants are continuously exposed to 
their caregivers’ vocal productions, which are finely tuned to their age and states (Stern 
et al. 1982), and to the functions and contexts of communication. In recent decades, infant 
research shed new light on the importance of a coordinated bidirectional proto-conversa-
tion between adults and preverbal infants, for their optimal cognitive, social, and emotional 
development (Jaffe et al. 2001).
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The development of the vocal aspects of infant’s preverbal communication is tightly 
linked to other nonverbal aspects, such as gestures (Ejiri and Masataka 2001) or gaze 
behaviors (Crown et al. 2002), which reflect their common participation and cognitive 
interdependency in the communicative act, which can be produced voluntarily or invol-
untarily. Vocal expression of emotions has been thoroughly investigated in the last dec-
ades, both from a theoretical point of view and through empirical studies (Scherer et al. 
2003), by adopting a composite perspective that includes the encoding aspects of vocal 
signals, their acoustic characteristics, and the decoding phase, in which the partners 
interpret the communicative signals (Scherer 1982; Grandjean et al. 2006).

This composite perspective and other approaches have supported the emergence 
of a growing body of literature on vocal communication of emotion, including com-
parative perspectives. Thanks to new techniques and methods, such as neuroimaging 
(e.g. Grandjean 2020; Kotz et  al. 2013) and machine learning or deep neural network 
approaches, combined with behavioral data (e.g. Vayrynen et  al. 2013), a systematic 
scientific approach to these phenomena has emerged.

This Special Issue was conceived as a complement to the International Workshop on 
Voice and Early Development, held in Geneva in December 2018 and organized by the 
Swiss Center of Affective Sciences at the University of Geneva.

The first two contributions address theoretical and methodological questions on the 
development of vocal nonverbal communication providing a valuable general overview 
of the topic through both ontogenetic and phylogenetic perspectives. Filippi’s (2020) 
contribution reviews the role that vocal emotional intonation plays in the origins of 
language communication. Her hypothesis is that emotional voice intonation facilitates 
the identification and the production of phonemes, linguistic rule processing, and the 
association between vocal utterances and meanings. She adopts a comparative approach, 
supporting her hypothesis with nonhuman animal and infant empirical studies. Through 
this evolutionary perspective, she suggests that the expression of emotions through 
voice (and music), might have paved the way for the emergence of language in the first 
hominids. Although models for a joint prosodic precursor of language and music have 
been proposed previously (Brown 2017)—and are still controversially discussed—the 
author reports a solid overview across animal species assuming that the mechanisms of 
production of emotional vocalizations might be evolutionary conserved across species 
and could play an important key role in language evolution.

Next, the paper by Porkony et al. (2020) introduces a precise review of recent meth-
odological approaches in preverbal behavior analysis, including automatic vocalization-
based differentiation in typical and atypical infant development. Intelligent audio analy-
sis paradigms are discussed by the authors, both in their technical aspects and in their 
clinical challenges for the early detection of atypical preverbal development. Useful 
suggestions for retrospective analysis are included in the review, pointing out the pos-
sibilities, potentialities, and the limitations of retroactive investigations. Although the 
application of audio processing and machine learning methods for preverbal behavior 
analysis is in its nascent stages, researchers studying nonverbal aspects of human com-
munication can find other valuable tools for vocal analysis in this paper, in addition to 
practical suggestions for using data collected ‘in the past’ for retrospective analysis.

In the two last papers by Saliba et  al. (2020) and Filippa et  al. (2020), we shift 
towards the analysis of social interactional processes in specific at-risk conditions. More 
generally, the two papers explore the acoustical combined with behavioral methods 
through which early dyadic interaction can be investigated, with particular attention to 
emotional vocalizations. They deal with a common research setting, investigating at-risk 
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dyads of preterm infants and their parents during hospitalization in the Neonatal Inten-
sive care Unit (NICU).

Saliba et  al. (2020) investigated the effects of Early Vocal Contact between mothers, 
fathers, and their preterm infants in the NICU. The novelty of this paper is the inclusion 
of the fathers in the analysis during early interactional processes within the preterm dyad. 
The neurobiology of fathering, especially in at-risk conditions, is still under investigated 
which calls for research examining the specificity of paternal behaviors, and the routes and 
mechanisms of paternal effects in infant’s development (Braun and Champagne 2014). In 
addition, in this paper the authors updated and expanded the discussion around the origins 
of the reciprocal co-regulation processes in early periods of development, when premature 
newborns are still in early neurodevelopment outside their intra-uterine environment.

In the final research paper, Filippa et al. (2020) apply to the analysis of social interac-
tional processes a research coding system originally developed for recognizing the behavio-
ral repertoire observable in the perinatal period, the System for Coding Perinatal Behavior. 
The novelty of this approach allowed the authors to suggest that preterm newborns from 
32 weeks’ postmenstrual age respond to social and contingent vocal stimuli with a general 
activation of self-touch and eye-opening behaviors. Interestingly, authors also found differ-
ent oral responses to live maternal speech versus songs. The results call for an exploration 
of the existence of early mirroring processes, which is a promising area of research.

Taken together, these theoretical, methodological, and research advances through 
ontogenetic and phylogenetic perspectives in the domain of the vocal nonverbal commu-
nication constitute a valuable body of research, especially for future studies on typical and 
atypical human development in the context of early vocal communication.

Acknowledgements  Open access funding provided by University of Geneva.

Funding  The authors received no financial support for the research, authorship, and/or publication of this 
article.

Compliance with Ethical Standards 

Conflict of interest  The authors, MF and DG declare that they have no conflict of interest.

Ethical Approval  No ethical approval is needed.

Human and Animal Rights  This article does not contain any studies with human participants or animals 
performed by any of the authors.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

http://creativecommons.org/licenses/by/4.0/


394	 Journal of Nonverbal Behavior (2020) 44:391–394

1 3

References

Braun, K., & Champagne, F. A. (2014). Paternal influences on offspring development: Behavioural and epi-
genetic pathways. Journal of Neuroendocrinology, 26(10), 697–706.

Brown, S. (2017). A joint prosodic origin of language and music. Frontiers in Psychology, 8, 1894.
Crown, C. L., Feldstein, S., Jasnow, M. D., Beebe, B., & Jaffe, J. (2002). The cross-modal coordination of 

interpersonal timing: Six-week-olds infants’ gaze with adults’ vocal behavior. Journal of Psycholin-
guistic Research, 31(1), 1–23.

Ejiri, K., & Masataka, N. (2001). Co-occurences of preverbal vocal behavior and motor action in early 
infancy. Developmental Science, 4(1), 40–48.

Filippa, M., Menin, D., Panebianco, R., Monaci, M. G., Dondi, M., & Grandjean, D. (2020). Live maternal 
speech and singing increase self-touch and eye-opening in preterm newborns: A preliminary study. 
Journal of Nonverbal Behavior. https​://doi.org/10.1007/s1091​9-020-00336​-0.

Filippi, P. (2020). Emotional voice intonation: A communication code at the origins of speech processing 
and word-meaning associations? Journal of Nonverbal Behavior. https​://doi.org/10.1007/s1091​9-020-
00337​-z.

Friedman, H. S. (1982). The modification of word meaning by nonverbal cues. In M. Key (Ed.), Nonverbal 
communication today: Current research. New York: Mouton.

Grandjean, D. (2020). Brain networks of emotional prosody processing. Emotion Review. https​://doi.
org/10.1177/17540​73919​89852​2.

Grandjean, D., Bänziger, T., & Scherer, K. R. (2006). Intonation as an interface between language and 
affect. Progress in Brain Research, 156, 235–247.

Jaffe, J., Beebe, B., Feldstein, S., Crown, C. L., & Jasnow, M. D. (2001). Rhythms of dialogue in infancy: 
Coordinated timing in development. Monographs of the Society for Research in Child Development, 
66(2), i–viii.

Kotz, S. A., Kalberlah, C., Bahlmann, J., Friederici, A. D., & Haynes, J. D. (2013). Predicting vocal emotion 
expressions from the human brain. Human Brain Mapping, 34(8), 1971–1981.

Pokorny, F. B., Bartl-Pokorny, K. D., Zhang, D., Marschik, P. B., Schuller, D., & Schuller, B. W. (2020). 
Efficient collection and representation of preverbal data in typical and atypical development. Journal 
of Nonverbal Behavior. https​://doi.org/10.1007/s1091​9-020-00332​-4.

Saliba, S., Gratier, M., Filippa, M., Devouche, E., & Esseily, R. (2020). Fathers’ and mothers’ infant directed 
speech influences preterm infant behavioral state in the NICU. Journal of Nonverbal Behavior. https​://
doi.org/10.1007/s1091​9-020-00335​-1.

Scherer, K. R. (1982). Methods of research on vocal communication: Paradigms and parameters. In K. R. 
Scherer & P. Ekman (Eds.), Handbook of methods in nonverbal behavior research (pp. 136–198). 
Cambridge: Cambridge University.

Scherer, K. R., Johnstone, T., & Klasmeyer, G. (2003). Vocal expression of emotion. In R. J. Davidson, K. 
R. Scherer, & H. H. Goldsmith (Eds.), Handbook of affective sciences (pp. 433–456). Oxford: Oxford 
University.

Stern, D. N., Spieker, S., & MacKain, K. (1982). Intonation contours as signals in maternal speech to prelin-
guistic infants. Developmental Psychology, 18(5), 727.

Vayrynen, E., Kortelainen, J., & Seppanen, T. (2013). Classifier-based learning of nonlinear feature mani-
fold for visualization of emotional speech prosody. IEEE Transactions on Affective Computing, 4(1), 
47–56.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1007/s10919-020-00336-0
https://doi.org/10.1007/s10919-020-00337-z
https://doi.org/10.1007/s10919-020-00337-z
https://doi.org/10.1177/1754073919898522
https://doi.org/10.1177/1754073919898522
https://doi.org/10.1007/s10919-020-00332-4
https://doi.org/10.1007/s10919-020-00335-1
https://doi.org/10.1007/s10919-020-00335-1

	Introduction to the Special Issue on Nonverbal Vocal Communication in Development
	Abstract
	Acknowledgements 
	References




