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Abstract
The bond between an infant and their primary caregiver plays a pivotal role in the infant’s social,
emotional, and cognitive development. Central to this bonding process is affective
communication, a dynamic and multifaceted aspect of the caregiver-infant relationship. This
review delves into the emotional dimensions of two primary modes of affective communication
during infants’ first year of life: infant-directed (ID) speech and infant-directed song. We directly
compare literature using a side by side approach, focusing on how caregivers convey emotion,
and how infants respond to such emotion, in ID speech and song. While existing research has
recognized the affective nature of both phenomena, questions persist regarding the role ID
speech and song play in real world interactions during the formation of the parent-infant
relationship. To answer this, we dive deep into the social-emotional nuances of both channels,
discuss the potential significance towards caregiver-infant bonding, and propose new paths to

studying the parent-infant relationship through infant-directed vocalizations.
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Introduction

An integral part of human nature is the ability to create and maintain meaningful
connections to one another. Developing the skills to do so begins in our very first relationship;
the one between an infant and their primary caregiver (Bowlby, 1969/1982; Tronick, 1989). A
strong caregiver-infant bond is vital for infants to form the framework for their future relationships
(Bowlby, 1969/1982; Ainsworth et al., 1978; Tronick, 1989). Consequently, the quality of the
bond is critical to an infant’s social and emotional development (Gunnar et al., 1996; Waters et
al., 2003; Groh et al., 2017).

Infants require caregiving that is attuned to their emotional cues and diverse needs,
ensuring a sense of security to explore and learn within their environment (Ainsworth et al.,
1978). However, the caregiving journey is no easy feat, and striving to promote positive
developmental outcomes can be challenging for any primary caregiver (hereafter used
interchangeably with “parent"). Cultivating stronger parent-infant relationships and facilitating
healthy social development begins with understanding the multitude of ways primary caregivers
interact and communicate emotion with their infants, such as infant-directed speech and song.

This review will first detail the process of bonding, attachment, and affective
communication between parent and infant (Section 1), followed by an overview of
infant-directed speech and song (Section 2). Subsequent sections will synthesize existing
literature exploring the affective properties of infant-directed speech and song (Section 3), as
well as infants’ responses to either form (Section 4). To compare and contrast the two as
mediums for emotional communication, a side by side approach will be used to (a) detail the
expression of emotion in caregivers’ ID speech versus song and (b) analyze infant responses to
affect in ID speech versus song. Summarizing this knowledge may provide new insight into how
ID speech or song work in the parent-infant relationship. It may also equip caregivers with

strategies for fostering the bond with their infant, which could be particularly valuable for clinical
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populations (Carvalho et al., 2019; Lam-Cassettari & Kohlhoff 2020). Overall, we aim to explore

the role of emotion in ID speech and song toward early social bonding.

1. Understanding Bonding and Attachment

Exploration of the parent-infant relationship traces back to the seminal work of Bowlby
and Ainsworth (Bowlby, 1969/1982; Ainsworth et al., 1978; Bowlby & Ainsworth, 2013).
Attachment theory paved the way for the researchers who followed to study early bonding and
attachment development as a highly reciprocal process, characterized by the exchange of
signals and responses between both parent and infant (Kobak et al., 2016). Research over the
next several decades expanded on Bowlby and Ainsworth’s work to solidify the importance of
caregiving that is both sensitive and reliable to infants’ cues. Sensitive caregiving allows infants’
to identify their primary caregiver as a safe base to rely on while they learn the basics of life; it is
the catalyst for secure infant attachment, and sets the stage for healthy social development
(Ainsworth et al., 1978; De Wolff & van ljzendoorn, 1997; Raby et al., 2015). Multiple
longitudinal studies have followed subjects from infancy to adulthood, providing substantial
evidence that secure infant attachment forecasts stronger mental health, social-emotional
awareness, and resilience to adversity (Waters, 2000; Schore, 2001; Ranson & Urichuk, 2008;
Hamilton, 2000).

While bonding and attachment are interconnected, they are traditionally distinct concepts
(Benoit, 2004; Kennell & Klaus, 1984; Ainsworth, 1989; Ettenberger et al., 2021). In this review,
bonding is discussed as the critical process by which parents and infants establish a deep
emotional connection over the infant’s first year of life, leading to a lasting attachment from
infant to parent that may predict the child's social, emotional, and cognitive outcomes (Bowlby,
1969; Feldman, 2007; 2012). At the core of the bonding process exists a cycle of natural
reciprocity within parent-infant interactions, where shared affective communication is a critical

cog in the formation of their relationship (Feldman, 2012; Papousek, 2007; Beebe, 2010).
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Studying affective communication in naturalistic parent-infant interactions may reveal important

implications about how our first relationships develop and evolve.

1.1 Affective Parent-Infant Communication

Vocal communication, a primary means for parents to convey affective information to
their infant, begins in the third trimester of pregnancy, as fetal hearing starts to develop and
familiarize to the ambient auditory environment (Graven & Browne, 2008; Sullivan et al., 2011;
Hepper & Shahiduallah, 1994; Decasper et al., 1994; Kisilevsky et al., 2009). At and following
birth, neonates prefer and respond most consistently to the maternal voice, the predominant
intrauterine sound (Decasper & Fifer, 1980; Lee et al., 2013). The range of communication
modalities between parents and infants expands over time, and caregivers intuitively adapt their
facial expressions, tone of voice, and other behaviors to augment their communicative intent in
an appropriate manner for preverbal infants (Stern, 1974; Fernald, 1989; Chong et al., 2003;
Carozza & Leong, 2021). In turn, the infant learns that their cues and signals can influence the
response of their caregiver, activating the onset of affective or emotional communication,
between one another (Tronick et al., 1989; Lavelli & Fogel, 2013). Parents and infants grow
accustomed to each other’s expressive behaviors and emotional states through affective
communication (Tronick et al., 1989). Successfully reading and responding to each other’s cues
allows the pair to co-produce moments of mutual attunement in their daily interactions and
behavior, through which they can establish a unique emotional connection, or bond (Jonsson,
2001; Kobak et al., 2016) (Figure 1). While channels of communication in infancy are complex
and extensive (see Papou$ek, 2007 for a comprehensive overview), this review will hone in on
literature exploring the vocal and auditory exchange of emotional information in caregiver-infant

interactions.
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Figure 1. Early bonding as a continuous process facilitated by affective communication.
Caregiver and infant bidirectionally read and respond to each other's emotional cues, leading to
moments of attunement for both parties. Collective moments of interpersonal attunement are
known to support the early caregiver-infant relationship.

2. Infant-Directed Speech and Song

Two universal ways we communicate verbally with infants are through infant-directed
(ID) speech and song (Hilton et al., 2022; Yan et al., 2021). These multimodal forms of
communication share a distinctive set of acoustic and prosodic features unique from the
adult-directed (AD) dialogue. Major differences from AD vocalizations include increased pitch
variability, slower tempo, and rhythmic regularity (Fernald et al., 1989; Bergeson & Trehub,
2002; Soderstrom, 2007; Spinelli et al., 2017). The distinctive acoustic properties of ID speech
and song are found globally, and even in their nonnative language, humans are able to
intuitively perceive whether vocalizations are intended for an infant or an adult (Hilton et al.,
2022). Perhaps most importantly, infants across cultures show a clear preference for both
infant-directed speech and song over adult-directed versions (Fernald & Kuhl, 1987; Frank MC

et al., 2020).
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Decades of research have established the fundamental role ID speech plays to enhance
phonological, semantic, syntactic, and pragmatic learning in early language acquisition (for
reviews, see Soderstrom, 2007, Cristia, 2013, or Golinkoff et al., 2015). Contrasted to AD
speech, ID speech is characterized also by its acoustically exaggerated vowels, a trait widely
regarded to aid speech perception and processing (Kuhl et al., 1997; but also see McMurray et
al., 2013) in addition to the altered prosodic cues. Today, consistent exposure to ID speech has
emerged as a critical ingredient for language development (Ferjan Ramirez et al., 2023).
However, light has been recently shed on other potential functions of ID communication.
Kalashnikova et al (2017) proposed that caregivers do not intuitively emphasize their vowels in
ID speech solely to capture infants’ attention for language acquisition, but also to regulate
arousal and express emotion, emphasizing that the functions of ID speech extend well beyond
language learning. Yet, research on the role of infant-directedness in the developing
caregiver-infant relationship—particularly in relation to ID speech—is limited.

Conversely, ID singing has been explored empirically as a mechanism for social
bonding, and subsequently identified as a communicative medium that can strengthen the
parent-infant relationship (Milligan et al., 2003; Persico et al., 2017; Nguyen et al., 2023). The
melodic nature and affective qualities of ID speech may foster emotional connections between
caregivers and infants akin to the effects of ID singing (Papou$ek et al., 1991; Fernald, 1989;
Trainor et al., 2000). However, the bulk of ID speech and song literature focuses only on (1)
identifying specific acoustic characteristics in infant-directed versus adult-directed stimuli and/or
(2) infants behavioral or physiological response in the same ID versus AD domain. Relatively
little work has been done to compare the efficacy of ID speech versus ID song, side by side, as
interpersonal tools. Given the homogeneity of both forms, caregiver-infant interactions involving
ID speech and/or song may serve as ideal windows for observing and learning about early
emotional communication and bonding. In the following sections, literature implementing ID

speech and song will be examined with a focus on the social-emotional component in each
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channel rather than language development. We aim to identify knowledge gaps and propose

future research directions about the parent-infant bond and early emotional communication.

2.1 Measuring Affect In Infant-Directed Speech & Song Paradigms

When investigating the affective qualities and responses to human vocalizations, Francis
and Oliver (2018) discuss two main dimensions: valence, which refers to the expression of a
positive versus negative emotion, and arousal, which pertains to the intensity of emotion
expressed physiologically or behaviorally. To determine valence in caregivers’ infant-directed
speech and singing, researchers have primarily relied on acoustic features, such as contours in
pitch or more broadly, prosody. Prosody can be measured objectively through speech analysis,
but vocal affect typically requires subjective evaluation (Schwarz et al., 2023). Generally,
positive emotions are expressed with a higher pitch and amplitude, while negative emotions,
such as sadness, are expressed through a more monotone pitch and carry lower energy (Banse
& Scherer, 1996). Measures of affect in ID stimuli are not limited to acoustics. A number of
groups have also explored behaviors that accompany ID speech and song, and contribute to
their emotional nature (Chong et al., 2003; Shepard et al., 2012; Carozza & Leong., 2021;
Brand et al., 2002; Longhi, 2009).

The level of arousal elicited by infant-directed speech or singing is studied through
infants’ behavioral and physiological responses. Typical measures for infant arousal include
heart rate, neural activity, skin conductivity, behavior coding, and cortisol levels (Santesso et al.,
2007; Cirelli et al., 2020; Nakata & Trehub, 2004; Shenfield et al., 2003). One or more of these
physiological metrics can be used in combination with coded behavioral observation(s), such as
gaze, facial expression, or body movements. Examining the emotional expression in a parent's
speech or song (the output) alongside the infant's responses to these stimuli (the input) can
provide a glimpse into how ID speech and song facilitate affective communication in

parent-infant interactions.



SOCIAL-EMOTIONAL ROLE OF INFANT-DIRECTEDNESS 9

3. Expression of Emotion in Infant-Directed Speech & Song

ID Speech ID Song

Contains more salient acoustic emotional More emotionally engaging when an infant is
cues (e.g. higher pitch, prosodic contours), | physically present, and conveys positive affect
and specifically those expressing positive | in either an upbeat or soothing style

affect, than AD speech (Trainor et al., (Trehub et al., 1997, Rock et al., 1999).

2000; Schwarz et al., 2023).

Co-occurs with other emotional cues, Other dimensions of emotion, such as
including distinct facial expressions, beat-synchronous body bouncing and
affectionate touch, and infant-directed affectionate touch, appear in ID song but not

motions unique from those in AD speech AD song (Longhi, 2009).
(Chong et al., 2003; Abu-Zhaya et al.,

2017).

Tempo is dynamic, with more distinct Tempo is more rhythmic and predictable than
prosodic cues, than AD speech (Fernald, AD song, as well as modulated by whether the
1989; Schwarz et al., 2023). intention is to engage or soothe infant (Nakata

& Trehub, 2011; Cirelli et al., 2020).

Table 1. Qualitative comparison of emotional expression in ID Speech vs. ID Song in the
literature. Note that nearly all existing studies compared ID and AD vocalizations in a single
domain (speech or song) and the literature lacks studies that compare speech to singing
directly, particularly in regard to affective content.

3.1 Acoustic Evidence of Emotion in ID Speech

Emotion, particularly positive affect, is evident in the acoustics of infant-directed speech
(Benders, 2013). Parents and caregivers increase prosodic cues and modifications (i.e.
changing their pitch, volume, or syllabic stress) in speech directed to infants compared to
speech directed to adults, creating fluctuations in auditory output that help infants link meanings
to sounds (Papousek et al., 1991; Fernald, 1989). A study by Trainor and colleagues (2000) was
one of the first to hone in on the acoustics of specific emotions (love, comfort, surprise, and
fear) by using recordings of mothers’ ID speech and AD speech when given hypothetical
emotional scenarios. Most prominently, they found that ID speech is more emotionally salient
than AD speech, but the prosodic contours are surprisingly similar across categories of affect in

ID vs AD versions, suggesting that both the cause—and effect—of ID speech is driven by the
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expression of emotion. Using a more naturalistic design, Schwarz et al. (2023) looked at affect
in mothers and fathers speech to 3- to 12-month-old infants during a free play session versus
their speech while talking with an adult. Affect valence, as determined by intersubjective ratings,
differed in parents’ ID speech to 12-month-olds compared to their AD speech; on average, ID
speech received higher scores of positive affect than AD speech (Schwarz et al., 2023). Thus,
these findings align with Trainor et al.’s despite the stark difference in study design (i.e., using
scripted ID speech intended to evoke a specific emotion versus ID speech produced naturally
during parent-infant interactions). Across the board, ID speech is more abundant in vocal affect
than AD speech, likely to help preverbal infants’ understand and connect with their parents
before language onset (Trainor et al., 2000; Benders, 2013; Schwarz et al., 2023). In this
regard, several teams have tested whether ID speech or AD speech is more effective in
depicting emotional intent. Adult listeners are able to identify speaker intent, relying only tone of
voice (i.e. prohibition, approval, and comfort), with much greater accuracy in ID speech than in
AD speech, demonstrating that the acoustic qualities in ID speech can effectively convey
emotional information, even without linguistic knowledge (Fernald, 1989; Bryant & Barrett;

2007).

3.2 Other Dimensions of Emotion in ID Speech

Beyond acoustics, the emotional components of ID speech are presented in a
multimodal format that include unique alterations to countenance, tactile cues, and body
movements. A well recognized phenomenon is the link between expanded intonation contours
of ID speech (i.e., elevated pitch) and facial expressions of positive affect in mother-infant
interactions (Benders, 2013). Smiling, raised eyebrows, and wide eyes are exhibited
synonymously with ID speech and believed to strengthen caregivers’ affective intent (Chong et
al., 2003; Shepard et al., 2012). Parents also fuse their linguistic and facial cues with tactile

ones. Affectionate touch--soft stroking, holding, or pressure--often accompany ID speech,
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providing tactile stimulation to support infants’ emotion regulation and promote social connection
(Abu-Zhaya et al., 2017; Carozza & Leong, 2021; Croy et al., 2022). Finally, the layered
experience of ID speech is rounded out by the use of infant-specific gestures that parents use
while speaking to their infants; Brand et al. (2002) coined it “motionese”. There is indeed a
select set of gestures, coupled with ID speech but not AD speech, that appear to enhance the
meanings behind actions and magnify emotional expressions intended for preverbal infants
(Brand et al., 2007; Koterba, 2009). Collectively, the acoustic and behavioral properties of ID
speech make it an ideal medium for affective communication during early bonding between

parent and infant.

3.3 Acoustic Evidence of Emotion in ID Song

When singing to infants, caregivers use a more emotionally engaging and “loving” tone
of voice than they do in the same song performed without an infant present (Trainor, 1996;
Trehub, Unyk, et al., 1997). Observed in playsongs and lullabies, ID singing is distinguished by
a slower, hierarchical tempo, reduced pitch variability, and more pronounced pauses as
opposed to adult-directed singing (Trainor et al., 1997; Longhi, 2009; Hilton et al., 2022).
Acoustics of an infant-directed song can vary depending on whether the caregiver wants to
soothe or stimulate the infant, as well as infant response (Rock et al., 1999; Carvalho et al.,
2019; Longhi et al., 2009). The style of song can help caregivers diffuse an emotionally charged
situation, such as calming a fussy infant, but can also maintain infants' attention and arousal
during moments of parent-infant play and bonding (Trainor et al., 1997; Corbeil et al., 2013;
Cirelli et al., 2020). Furthermore, the temporal structure of ID songs is different from its AD
counterpart, and thought to be calibrated to infants’ sensory abilities (Nakata & Trehub, 2011). In
infant-directed versus adult-directed renditions of Twinkle, Twinkle, Little Star sung by mothers
and non-mothers, infant-directed performances had less expressive variation in timing and a

greater dynamic range (Nakata & Trehub, 2011). Mothers also emphasize the hierarchical
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structure as they sing to their infants, exaggerating the upbeats to cue to the infant that the
downbeat is coming next (Longhi, 2009). This regularity may help an older infant learn to
anticipate and match the beat of the song (i.e. clapping along at the right moments) which
creates opportunity to coordinate and connect with their caregiver (Cirelli, 2018; Markova et al.,

2020).

3.4 Other Dimensions of Emotion in ID Song

Infant-directed singing, much like infant-directed speech, is a multidimensional
experience for caregivers and infants. Body bouncing, head nodding, and affectionate touch (i.e.
caressing) are just a few examples of the physical behaviors parents exhibit while singing to
their infants (Longhi, 2009). Moreover, caregivers match their movements to the beat of the
song, creating an interactive experience through which the dyad can coordinate to exchange
emotional information (Longhi, 2009). Maternal smiling and rhythmic movements are
characteristic of upbeat ID songs (i.e. playsongs), which may contribute to associations found
between synchronized motion and prosociality in infants (Cirelli et al., 2014; Cirelli et al., 2020).
This corroborates with findings of increased maternal smiling and general emotiveness during
infant-directed singing, but only when their infant is in view (Milligan et al., 2003; Trehub et al.,
2016). When paired with modified acoustics, the nonverbal emotional expression in ID singing
serves to enhance parental intentions and positive affect, thereby promoting stronger affective

communication and social connection.

4. Infants’ Responses to ID Speech & Song

ID Speech ID Song

Infants exhibit a preference for ID speech that | Infants’ display more positive behaviors to ID
expresses positive affect; they prefer song than AD song (Masataka, 1999; Trainor,
happy-sounding speech in general (Singh et | 1996; de I'Etoile, 2006).

al, 2002; Corbeil et al., 2013).
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Infants are sensitive to positive and negative
affect in ID speech stimuli (Fernald, 1993).

ID singing is most effective at soothing a
distressed infant, compared to ID/AD speech
and AD singing (Corbeil et al., 2016).

Infants respond to emotion at the neural level;
fear evokes the strongest response in the
frontal cortex (Santesso et al., 2007; Nozomi

ID singing helps infants direct their gaze to
their caregiver and learn to engage in social
visual behavior (Lense et al., 2022).

et al., 2012).

Infants’ arousal levels are modulated by the
emotional style of ID song (Cirelli et al.,
2020).

Prosody in ID speech impacts infant heart
rate and may directly influence infants’
autonomic state (Kolacz et al., 2022).

Table 2. Qualitative comparison of infants’ behavioral and physiological responses to ID Speech
and ID Song based on existing literature.

4.1 Infants’ Behavioral Responses to ID Speech

Evidently, infant-directed speech is infused with emotional information that helps infants’
discriminate affective intent from the speaker (Fernald, 1993). Studies looking at affect as a
primary construct of ID speech are few and far between; however, it's generally acknowledged
that infants are sensitive to and prefer speech that is more emotional. Specifically,
happy-sounding speech (Singh et al., 2002; Corbeil et al., 2013). From the start, newborns open
their eyes more frequently to the language of their caregiver when the speech is expressed in a
happy voice versus a sad or neutral tone (Mastropieri & Turkewitz, 1999). Even when hearing ID
speech in an unfamiliar language, Fernald (1993) found that 5-month-olds smile more frequently
to positive vocal affect (i.e. approval) and frown/tense their brow to negative vocal affect (i.e.
prohibition). Notably, these infants did not show these differential responses to the stimuli when
it was adult-directed. The behavior appears to persist throughout development; Kao et al. (2022)
demonstrated three- to twelve-month-old infants generally direct more attention to happy ID
speech over neutral or angry speech. This aligns with preceding works: infants prefer speech
that is expressed with positive emotion, which supports why ID speech is “exceptionally

emotional” compared to AD speech (Trainor et al., 2000).
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4.2 Infants’ Physiological Responses to ID Speech

Infants also respond to emotion in ID speech at a psychophysiological level. Santesso et
al. (2007) showed that EEG power in the frontal region of 9-month-olds is linearly correlated to
the intensity of emotions in infant-directed speech stimuli. ID speech stimuli expressing fear
elicited the highest frontal power compared to surprise and comfort (Santesso et al., 2007).

This effect is reflected in areas of auditory processing; 4 to 13-month-old infants display greater
increases in cerebral blood flow to recordings of positive ID speech across the temporal cortex
compared to the AD versions (Nozomi et al., 2012). Greater activation to ID speech was also
observed in the frontal area of the 7- to 9-month-olds, but only when the speech stimuli was
generated by the infants’ own mother (Nozomi et al., 2012). Thus, not only are infants sensitive
to emotional content of ID speech, but are most attentive when it's the speech produced by their
primary caregiver (Grossman et al., 2005; Santesso et al., 2007; Nozomi et al., 2012). In the
same study by Santesso et al., it was also discovered that infants display a significant
deceleration of heart rate in response to affective ID speech compared to a neutral baseline;
these results support the influence of emotions on autonomic activity, even in preverbal infants
(Ekman et al., 1983). Indeed, ID speech helps infants’ regulate their emotions through
biobehavioral effects. Kolacz et al. (2022) found that prosodic features in maternal ID speech
are linked to infants' ability to calm themselves after a stressful event. Increased vocal prosody
decreased infants’ heart rates, suggesting that prosodic patterns in a mother’s speech to her

infant may directly modulate the infant’'s autonomic state (Kolacz et al., 2022).

4.3 Infants’ Behavioral Responses to ID Song

Consistent with infants’ preference for affective vocalizations, a substantial body of
evidence indicates that infants prefer ID singing over AD singing. Both neonates and 4- to
7-month-old infants listen more closely to singing when it’s infant-directed than when it's

adult-directed (Masataka, 1999; Trainor, 1996). Infants’ between 6 and 9 months exhibit
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heightened focus on their caregivers during live infant-directed singing, in which their gaze is
directed toward the mother’s face throughout the duration of her song (de I'Etoile, 2006). This
attentiveness is considered representative of the infant’s level of interest and willingness to
interact with their mother. The same group of infants also displayed a series of positive physical
behaviors in response to the ID singing, including touching, clapping, and reaching (de I'Etoile,
2006). More recently, Lense et al. (2022) showed that ID singing can entrain the visual behavior
in infants’ as young as 2 months; infants’ gaze to their caregivers’ eyes is not equal across the
entirety of songs, but synced with the beats. From Lense’s findings, it is evident that ID singing
not only acts as a transfer of affective information within the dyad, but also teaches infants’
important social engagement skills. Adding to the benefits, ID singing is highly effective in
delaying infant distress. Corbeil et al. (2016) tested 7- to 10-month-old infants' ability to remain
content under both ID vs AD and speech vs singing conditions; infants were able to maintain
composure (i.e. not starting to fuss) for the longest period of time when presented with a
recording of ID singing. Cumulatively, the findings suggest that infant-directed singing effectively
captures and holds infants’ attention, creating moments of opportunity for caregiver-infant

bonding.

4.4 Infants’ Physiological Responses to ID Song

Even in their earliest stages, infants exhibit physiological responses to emotion in
infant-directed singing (Nagy et al., 2022). In 5 to 7 month old infants, variance in cortisol levels
was significantly reduced from the baseline period when mothers’ began to sing (Shenfield et
al., 2003). Older infants’ (8 to 11 months) arousal levels are influenced by the style of song sung
by their mother, according to Cirelli et al. (2020). In alternating trials, Cirelli’s infants’ heard two
renditions—soothing or playful—of Twinkle, Twinkle Little Star. Using salivary cortisol to
measure arousal, Cirelli’s group found that infant’s arousal levels decreased with the soothing

version, but maintained relatively stable levels during the playful rendition (but were more
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attentive to their mothers). These results are somewhat contradicted by earlier studies, in which
infants’ displayed a greater decrease in arousal listening to playsongs than when they listened
to lullabies (Ghazban et al., 2013; Trehub et al., 2015). However, it's important to note that the
paradigms between the earlier studies and Cirelli et al.’s differ; the latter two tested infants’
arousal levels after inducing stress through the Still-Face paradigm, while Cirelli’'s procedure
allowed caregivers and infant’s to maintain face-to-face contact from start to finish (for
background on the Still-Face paradigm, see Tronick et al., 1978 or Mesman et al., 2009).
Importantly, these works collectively demonstrate that infants’ are indeed sensitive to the

expression of affect in infant-directed songs.

5. Infant-Directed Speech and Song in Live Interactions

In the caregiver-infant relationship, infant-directed speech and song act as vessels to
convey emotional information to the prelingual infant, enhancing affective communication
between both parties. By utilizing these channels, caregivers are able to express their own
emotional state, stabilize infants' emotional cues, and connect with their infant (Persico et al.,
2017; Fancourt & Perkins, 2018; Filippa et al., 2019). For the infant, ID speech and song may
play slightly different roles towards a healthy attachment to their primary caregiver. While both
modes can direct infants’ focus, regulate arousal levels, and facilitate comprehension of key
social cues, a handful of studies show that ID singing is significantly more effective at
maintaining infants’ attention than ID speech (Nakata & Trehub, 2004; Corbeil et al., 2016;
Tsang et al., 2017). One explanation for these findings is that acoustically, ID speech may have
less predictable pitch variability than ID singing, especially compared to lullabies (Falk, 2011;
Audibert & Falk, 2018). Thus, while the temporal dynamics of ID speech may help infants link
affect to spoken words, the captivating effects of ID singing may be more effective in soothing
infants’ and eliciting emotional connection. However, it’s critical to note that the degree of affect

in both ID speech and singing is modulated by infant state and response (Smith & Trainor, 2008;



SOCIAL-EMOTIONAL ROLE OF INFANT-DIRECTEDNESS 17

Filippa et al., 2019). For instance, a mother’s voice is perceived as more “emotional” and
positive when the infant smiles or opens their eyes (Filippa et al., 2019). While ID speech and
song have overlapping and distinctive functions, both reflect the bidirectionality of parent-infant
relationship, and work to promote early emotional communication and connection (Figure 1).
With mutuality in mind, ID speech and song may enhance interpersonal synchrony
between caregiver and infant (Savage et al., 2021). Biobehavioral synchrony in the
caregiver-infant dyad is known to promote affiliative bonding and even predict infants’
socioemotional outcomes (Feldman, 2007; Feldman, 2012; Savage et al., 2021). Child-parent
synchrony has been observed in a variety of social contexts (Reindl et al., 2022; Kidby et al.,
2023). One function worth exploring further is whether the quantity or qualities of ID speech and
song influences moments of physiological, neural and/or behavioral synchrony between parent
and infant. It's been shown that vocal communication is linked with coupled arousal levels in
caregiver-infant dyads, and the arousal state of infants’ directly impacts the amount of
vocalizations produced by their caregiver in naturalistic settings (Wass et al., 2022). This
underlines the prominence of reciprocal, affective communication in parent-infant interactions.
Additional investigation is needed to determine whether the type of vocalization (i.e. ID speech
or song) contributes to these coupling effects, and if so, what the social implications may be for
the parent-infant relationship (Kokkinaki., 2017; Kokkinaki & Vasdekis, 2020; Markova et al.,
2020). Moving forward, studying caregiver-infant interactions involving ID speech and song may

benefit from synchronicity as a more accurate measure for bonding.

6. Future Directions

Examining early affective communication between caregivers and infants yields valuable
insight into the bonding process. Current findings support ID speech and song as robust modes
of affective communication, laying the groundwork for more naturalistic investigations into the

parent-infant relationship. However, capturing all dimensions of affect expression in ID stimuli
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while simultaneously measuring input (infant signals) and output (parental ID speech or song),
may present complex data. Fortunately, recent progress in interpersonal data analysis has
enhanced our capacity to address these inquiries more effectively (Wass et al., 2022; Turk et al.,
2022; Kidby et al., 2023; Endevelt-Shapira & Feldman, 2023).

To test if ID speech and song serve as interpersonal mechanisms between an infant and
their caregiver, we propose two aspects to guide future experiment design. First, is emulating
the bidirectionality of affective communication between parent and infant. The response from
one partner affects the response of the other, necessitating measures from both parties in a live,
face-to-face interaction rather than recordings (Saint-Georges, 2013; Wass et al., 2022;
Endevelt-Shapira & Feldman, 2023). Second, both ID speech and song are multimodal and
involve much more than modified vocals; nonverbal behaviors such as affectionate touch,
pointing, and gaze all contribute to the experience of ID speech, and presumably ID song. Thus,
when evaluating the quality of a caregiver-infant relationship using ID speech vs. song stimuli,
we propose inclusion of three key measures: (1) the caregiver's behavior, specifically their
sensitivity or responsiveness to the infant's cues, (2) the infant's response, including at least one
measure of arousal, and (3) interpersonal synchronization (behaviorally and/or physiologically)
between the caregiver and the infant. While infant-directed (ID) singing has shown positive
effects on parent-infant bonding, the impact of ID speech on the relationship necessitates
deeper investigation, particularly in comparison to ID singing. Adopting an ecological approach
to study parent-infant communication opens up opportunities to study theoretically important
questions.

With music therapy being a growing line in clinical practice, the efficacy of ID speech
versus song as interpersonal communication tools is a line worth exploring. One population of
particular relevance may be caregivers facing maternal or postpartum depression, as symptoms
can include reduced verbal engagement, flatter tone, and decreased responsiveness in

vocalizations directed to infants (Lam-Cassettari & Kohlhoof, 2020; Morgan et al., 2021;
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Brookman et al., 2023). Longitudinal work shows that maternal depression affects early bonding
and can slow infants’ social-emotional development (Tichelman et al., 2019; Priel et al., 2020).
The emotive qualities of ID song have been shown to mediate these effects, but less is known
about the impact of ID speech (de I'Etoile & Leider, 2011; de I'Etoile, 2012; Yang et al., 2019).
Much work is still needed to understand just how these channels of ID communication differ in
terms of enhancing the relationship and whether or not they are malleable via intervention,
especially in clinical populations.

Emotional communication and reciprocity play a vital role in building the bond between
caregivers and infants. The existing literature illustrates that infant-directed speech and song,
two main forms of affective communication in early infancy, mirror the bidirectional nature of the
parent-infant relationship and generate opportunities to connect during each interaction. Yet, a
growing body of work highlights the need to empirically break down the multitude of emotive
dimensions in both ID speech and song to identify how these modes of affective communication
compare and contrast to each other, specifically in the early stages of the parent-infant
relationship. Further investigating the social-emotional functions of ID vocalizations may lead to
novel strategies in clinical and early care settings. These questions remain open for early
development researchers to explore. Ultimately, the tools to build the parent-infant bond may

rest in infant-directed communication.
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