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ABSTRACT

Maternal Touch and Infants’ Self-Regulatory Behaviors during Face-to-Face Still-
Face and Modified Still-Face Interactions

Amélie D.L. Jean, Ph.D.
Concordia University, 2013

Touch serves as one of the primary means of external emotion regulation for
infants. Despite the important role for touch in infants’ emotion regulation, research
examining its relationship to infants’ self-regulatory behaviors is scant. Understanding
the relationship between internal and external means of regulation, such as touch, is
necessary given the pivotal roles caregivers play in infant emotion regulation.

The current dissertation assessed how maternal touch and infants’ self-regulatory
behaviors contribute to infants’ emotion regulation in two studies. Study la examined
maternal touch and infants’ self-regulatory behaviors in full-term and very-low-birth-
weight preterm infant-mother dyads during a Still-Face (SF) procedure. Across periods,
the functions of touch used by mothers varied while infants increased their use of self-
regulatory behaviors during the SF period. Full-term infants displayed more self-comfort
regulatory behaviors following the SF period. Furthermore, functions of maternal touch
were associated with infants’ self-regulatory behaviors. Study 1b examined the
association between maternal nurturing touch and infants’ self-regulatory behaviors, and
infants’ smiling and distress level. Mothers of full-term infants were found to increase
their use of nurturing touch when their infants exhibited distress. Furthermore, maternal

touch and infants’ self-regulatory behaviors were associated with infants’ smiling.

il



Study 2 investigated maternal touch and infants’ self-regulatory behaviors during
a modified Still-Face with Touch (SF+T) procedure consisting of one Normal period
followed by three SF+T periods. Maternal touch modulated infants’ responses to the SF
and their reliance on their own regulatory behaviors. Although mothers varied the
functions of touch they used across the periods, infants used similar amounts of self-
regulatory behaviors. Finally, maternal touch and infants’ self-regulatory behaviors were
temporally organized with infants’ affect and attention.

Results from these studies highlight the role of maternal touch as a regulatory
strategy and mothers’ ability to use only one modality of communication, touch, to
regulate their infants’ affect and attention. Results also extend our knowledge of infants’
emotion regulation by documenting the central roles that both mothers and infants play.
Finally, results offer insight on the effect of prematurity on infants’ self-regulatory

abilities and on the quality of maternal touch.
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CHAPTER 1:
GENERAL INTRODUCTION

Touch carries important implication for the developing infant. Its positive
influence begins even before the infant is born; touch is the first sensory stimulation
experienced by the foetus (Fearon, Hains, Muir, & Kisilevsky, 2002; Kisilevsky, Stack,
& Muir, 1991) and serves as the first medium of communication and bonding between
mothers and their unborn infants (Montagu, 1986; Stack & Jean, 2011). Benefits of
maternal touch for infants’ cognitive, neurological, and socio-emotional development are
documented throughout infancy (e.g., Feldman, 2011; Field, 2003, 2011; Heller, & Walk,
2011; Stack & Jean, 2011; Underwood, Barlow, Chung, & Stewart-Brown, 2006). For
example, positive effects of touch for premature infants have been extensively
investigated (e.g., Barnett, 2005; Field, 2010; Feldman, 2011); improvements in infants’
self-regulation (arousal and attention), neuromaturation, weight gain, maternal well-
being, and features of the parent-infant relationship are also well documented (e.g.,
Feldman, 2011; Field, Diego, & Hernandex-Reif, 2007; Vickers, Ohlsson, Lacy &
Horsey, 2004).

During the first year of life, touch serves as one of the primary means of non-
verbal communication (Hertenstein, 2002; Montagu, 1986; Rubin, 1963; Stack & Jean,
2011) and acts as an essential source of external emotion regulation for infants
(Hertenstein & Campos, 2001; Stack & Muir, 1990; Weiss, Wilson, Hertenstein, &
Campos, 2000). Touch is an essential part of mother-infant interchanges occurring
between 33-99% of the total interaction time (Field, 1984; Jean, Stack, Fogel, 2009; Kaye

& Fogel, 1980; Symons & Moran, 1987). The duration of maternal touch as well as its



qualitative components such as types, functions, and intensity have been linked to an
enhanced overall quality of mother-infant interaction (e.g., Feldman, Singer, & Zagoory,
2010, Peldez-Nigueras, Field, Hossain & Pickens, 1996), to infants’ later attachment
(e.g., Ainsworth, Blehar, Waters, & Wall, 1978; Bowlby, 1978), and to the development
and support of infants’ emotion and behavior regulation abilities (e.g., Feldman et al.,
2010, Gable & Isabella, 1992; Jean & Stack, 2009; Stack & Jean, 2011).

Early emotion regulation is achieved through internal coping mechanisms, such as
self-regulatory behaviors, and with the support of external sources of regulation, such as
the caregiver (Adrian, Zeman, & Veits, 2011; Feldman, 2009; Kopp, 1989). In order to
support infants’ nascent regulation abilities, mothers rely on a number of modalities of
regulation such as verbalization, facial expression, and touch. Although maternal touch
plays a role in infants’ regulation during early social exchanges, research examining its
relationship to infants’ self-regulating abilities is scant. To date, research has mainly
focused on clarifying the influence of touch on infants’ emotional expressions while
neglecting to investigate its relationship with infants’ self-regulating abilities.
Understanding the relationship between internal and external sources of regulation, such
as maternal touch, is necessary given the pivotal roles caregivers play in the development
of infant emotion regulation. Consequently, the two studies making up the present
dissertation were designed to simultaneously evaluate the regulatory contributions of
maternal touch and infants’ self-regulating abilities to infants’ affect and attention during
two modified series of mother-infant interactions, a still-face (SF) paradigm (Tronick,
Als, Adamson, Wise & Brazelton, 1978) and a modified SF + touch (SF+T) paradigm

(Stack & Muir, 1990, 1992).



The Importance of Mother-Infant Interactions

The relationship between mothers and their infants is fundamental for the
developing infant as it builds the foundation for future psychological development while
promoting regulation and social understanding (Bridges & Grolnick, 1995; Cohn &
Tronick, 1989; Legerstee, 2009; Tronick, 1989). The acquisition of essential
communicative, cognitive, social, and emotional skills arises from co-regulated
exchanges between mothers and their infants (Cohn & Tronick, 1989; Gianino &
Tronick, 1988). During dyadic interchanges, dynamic system theory (Fogel, 1993; Fogel
& Garvey, 2007) stipulates that caregivers and infants are constantly influencing and
altering each other’s behaviors and emotions as a means to reach a state of mutual
engagement. This continuous process of mutual influence is referred to as dyadic co-
regulation (Fogel & Garvey, 2007). Similarly, the Mutual Regulation Model (Gianino &
Tronick, 1988; Tronick & Beeghly, 2011; Tronick & Weinberg, 1997) posits that during
mother-infant interactions both partners are constantly trying to achieve a state of
reciprocity. Through their affective displays, infants communicate their needs and
desires, and in response mothers adjust their behaviors accordingly. By sensitively
responding to their infants’ bids, mothers are reinforcing infants’ sense of efficacy and
their emerging self-regulating abilities (Gianino & Tronick, 1988). Although the dyad
aims to partake in synchronous and coordinated interaction, dyadic interactions are often
asynchronous and miscoordinated. As a result, the dyad must partake in a process of
reparation (Tronick, 2008, Tronick & Beeghly, 2011). The dyads’s ability to successfully

repair the interaction promotes growth, adaptability, and self-consciousness in the infant



and is an indicator of the quality of the mother-infant relationship (Tronick & Beeghly,
2011).

To date, studies addressing the quality and changes in the dyadic interchanges
between mothers and their infants have primarily focused on distal modalities, such as
facial expressions and gaze (e.g., Feldman, 2003; Lowe et al., 2012; Montirosso,
Borgatti, Trojan, Zanini, & Tronick 2010; Moore et al., 2012). While certainly important,
in order to acquire a comprehensive understanding of mother-infant communication, an
investigation of proximal modalities of communication, such as touch, is necessary. Since
the 1990’s, a small body of literature on the proximal modality of touch is accruing. One
means through which the importance of touch for infants” development has been studied
is through the SF procedure (Stack & Jean, 2011; Stack & Muir, 1990, 1992; Tronick et
al., 1978).

The Still-Face Procedure

The SF procedure is widely used in developmental psychology as a mean to
investigate infants’ self-regulating, affective and communicative abilities (Adamson &
Frick, 2003; Mesman, van [jzendoorn, Bakermans-Kranenburg, 2009), and mothers’
sensitivity (Conradt & Ablow, 2010; Kogan & Carter, 1996), responsiveness (Bendersky
& Lewis, 1998; Lowe et al., 2012), and interactive style (Stroller & Field, 1982, Tronick
et al., 1982). Furthermore, the dyads’ reactions to the SF procedure serve as an overall
indicator of the quality of the mother-infant relationship (Grant, McMahon, Reilly, &
Austin, 2010; Tronick et al., 1982), while infants’ reactions to the SF have emerged as a
predictor of future attachment (Braungart-Rieker, Garwood, Powers & Wang, 2001;

Cohn, Campbell, & Ross; 1991), externalizing and internalizing difficulties at preschool



age (Moore, Cohn, & Campbell, 2001), and overall behavioral problems in childhood
(Moore et al., 2001; Yato et al., 2010).

The conventional SF procedure consists of two normal periods of social
interaction between a caregiver and an infant, separated by a perturbed period of
interaction, the SF period (Tronick et al., 1978). During the SF, mothers are asked to
assume a neutral facial expression, maintain eye contact with their infant, remain still and
silent, and refrain from touching their infant. Given that the caregiver is thought to be
central to infants’ regulation (e.g., Bridges & Grolnick, 1995; Kopp, 1989; Thompson,
1994; Tronick, 1989), including a period of maternal unresponsiveness (SF period) in the
research design permits the examination of infants’ abilities to resort to their own
regulatory skills when their mothers’ regulation is absent (Manian & Bornstein, 2009;
Mayes & Carter, 1990). The SF period can be challenging for infants since they have to
cope with the sudden loss of their mothers’ availability and responsiveness, modulate
their own emerging negative emotions, while at the same time attempt to reengage their
caregiver into mutual regulation (Manian & Bornstein, 2009).

A large body of evidence suggests that infants react to maternal unavailability
experienced during the SF period by displaying a typical SF signature effect; a decrease
in infants’ smiling and gazing at their mothers with a concurrent increase in fretting and
neutral affect (Adamson & Frick, 2003; Ekas, Haltigan, & Messinger, 2012; Mesman et
al., 2009). Physiological markers of infants’ distress, such as decreased vagal tone,
increased heart rate and increased cortisol levels are also reported during the SF period
(Feldman et al., 2010; Haley & Stansbury, 2003; Moore & Calkins, 2004). Since

maternal regulatory support is absent during the SF period, infants are forced to rely on



their own coping mechanisms. Hence, an increase in infants’ self-regulatory behaviors,
such as gaze away and self-touch, has been documented (Ellsworth, Muir, & Hains,
1993; Mayes & Carter, 1990; Mozskowski & Stack, 2007; Shapiro, Fagen, Prigot,
Carroll, & Shalan, 1998; Toda & Fogel, 1993; Weinberg & Tronick, 1996). Following
the SF period and the resumption of normal mother-infant interaction, a carry-over effect
has been observed in the Reunion Normal Period (Carter, Mayes, & Pajer, 1990; Cohn,
2003; Field et al., 1986; Weinberg & Tronick, 1996). Specifically, infants exhibit
negative affect while displaying an increase in smiling and gazing at their mothers, thus
displaying both avoidant and approach behaviors (Cohn, 2003; Weinberg & Tronick,
1996). Reactions to the SF have been replicated with infants from 1 72 to 12 months of
age (see Mesman et al. 2009) and with infants with a wide range of ethnic backgrounds
and risk status (e.g., premature, cocaine exposed, autistic, Down syndrome, infants of
depressed mothers, etc.; see Adamson & Frick, 2003 and Mesman et al. 2009 for
reviews).

Several theoretical explanations have been proposed for the robust SF findings
(Field 1994; Fogel, 1982; Gianino & Tronick, 1988; Stroller & Field, 1982). One
explanation posits that infants’ reactions to the SF are caused by a violation of infants’
expectancies about maternal social behavior. Over time, infants develop expectancies of
their mothers’ social behaviors and assume that mothers will respect the social rules
governing reciprocal social interactions (Adamson & Frick, 2003; Mesman et al. 2009;
Tronick et al., 1978). During the SF, mothers’ gaze signifies a desire to interact while her
unresponsive facial expressions suggest the contrary. Mothers are “communicating Hello

and Goodbye simultaneously” (p. 11, Tronick et al., 1978). This conflictual message



results in a stress reaction in infants and a subsequent withdrawal from the interaction
(Shapiro et al., 1998). This explanation is further reinforced by findings indicating that
infants express more negativity during a SF period with their mothers than with a
stranger, thus underscoring infants’ expectations about mothers’ engagement (Melinder,
Forbes, Tronick, Fikke, & Gredebick, 2010). In addition, Tronick (1980; 1989) proposed
that mothers’ lack of responsiveness disrupts infants’ goal of social engagement. As such,
infants’ inability to engage in reciprocal social interaction generates stress as well as
negative affect. Finally, another complimentary explanation states that since mothers are
not providing contingent responses and any regulatory support to their infants, infants are
left to regulate using their own self-regulatory abilities (Field, 1994; Stack & Muir,
1990). Given that infants’ self-regulating abilities are still developing, they experience
difficulties maintaining an organized affective state.

To further clarify the SF phenomena, modified SF procedures aimed at isolating
the impact of mothers’ vocal and facial cues, attention, or touch have been utilized to
underscore the unique contribution of each maternal communicative modality in the
explanation of the SF effect. Thus far, most studies have focused on examining the
contribution of distal modalities since it was believed that infants’ negative behavior
during the SF was largely due to a lack of contingent vocal or facial responses from
mothers (Tronick, 1989; Walker-Andrew, 1997). For example, D’Entremont and Muir
(1997) explored the contribution of facial cues by asking mothers to present a happy, sad,
or neutral face to their infants during the SF period. Infants displayed the signature SF
effect no matter which facial expression mothers displayed. In addition, direction of adult

gaze, such as gazing above the infants or at another person, did not affect infants’



responses (Delgado, Messinger, & Yale, 2002; Striano, 2004). Similarly, the addition of a
contingent vocal cue did not change infants’ reaction to the SF (Gusella, Muir, Tronick,
1988; Striano & Bertin, 2004). However, research findings suggest that the absence of
maternal touch plays an important role in producing the SF effect. For example, Stack
and Muir (1990; 1992) demonstrated that when touch is present in the SF period, the SF
effect is significantly diminished, thereby positing a regulatory as well as a
communicative role for maternal touch. While important, more studies are warranted to
further our knowledge of the regulatory roles of maternal touch.
The Roles of Maternal Touch during Early Social Interactions

During mother-infant exchanges, touch is pervasive (Hertenstein & Campos,
2001; Kaye & Fogel, 1980; Montagu, 1986; Stack & Jean, 2011) and serves various
functions such as caregiving (Ferber, Feldman, & Makhoul, 2008; Polan & Ward, 1994),
attraction and maintenance of infants’ attention (Gusella et al., 1988; Kaye & Fogel,
1980), physical stimulation (Field, 2010), non-verbal communication (Hertenstein &
Campos, 2001; Koester, Brooks, & Traci, 2000; Stack, 2010), as well as emotion
regulation (Gusella et al., 1988; Montagu, 1986; Moreno, Posada, & Goldyn, 2006).

Touch is believed to be the first modality of communication between mothers and
their neonates (Montagu, 1986). Immediately following the infants’ birth, beneficial
aspects of touch for mother-infant interaction and its roles in infants’ positive and
negative regulation have been reported (Kaitz, Lapidot, Bronner & Eidelman 1992;
Rubin, 1963). For example, early tactile contact between mothers and their neonates was
shown to be related to an increase in maternal affective behaviors (Carlson et al., 1978;

de Chateau, 1976) and its positive influence continued when the infants were 3-months of



age. Specifically, infants who received extra contact at birth displayed an increase in
smiling and a decrease in crying (de Chateau, 1976). Benefits of early maternal physical
contact for infants and for dyadic co-regulation have been reported throughout the first
year of life (Bigelow & Power, 2012; Bystrova et al. 2009; Neu & Robinson, 2010). The
powerful communicative role of touch was emphasized in Kaitz and colleagues’ work
(Kaitz et al., 1992; Kaitz, Meirov, Landman & Eidelman, 1993) where they demonstrated
that mothers could recognize their own infants 5-88 hours after delivery by solely
touching the hand or the cheek of the child. These findings indicate that touch is an
essential component of mother-infant interchange early in development and highlight the
relationship between maternal sensitivity and maternal tactile behaviors.

Past studies have focused on the regulatory roles of maternal touch on infants’
affect and attention (e.g., Jean & Stack, 2009; Peldez-Nogueras et al., 1996; Stack &
Muir, 1990; 1992). For example, infants were found to smile and respond positively to
their caregivers the most when the interaction included touch and physical stimulation
(Dickson, Walker, & Fogel, 1997; Fogel, Hsu, Shapiro, Nelson-Goens, & Secrits, 2000).
Moreover, the reinforcing nature of stroking and soothing tactile behavior on infants’
smiling has been documented (Peldez-Nogueras et al., 1996; Perez & Gewirtz, 2004).
Similarly, Tronick and Brown (cited in Tronick, 1995) reported that the lowest level of
infant crying was observed in a touch-only condition compared to a series of conditions
which included other forms of maternal soothing behaviors. Along the same lines,
Gusella, Muir, and Tronick (1988) demonstrated that 3-month-old infants displayed the
SF effect only when touch was part of the prior Normal period. Finally, Koester, Brooks,

and Traci (2000) found that mothers provided more touch to their 6-month-old infants



following the SF period. Together, these findings underscore the regulatory roles of
maternal touch.

The regulatory benefits of touch were further documented through the use of a SF
+ Touch (SF+T) paradigm. Stack and Muir (1990) demonstrated that by using only
touch, mothers could increase infants’ positive affect, decrease negative affect, and
maintain gaze during the SF period (at least for a brief period of time), therefore reducing
infants’ distress. Furthermore, Stack and Muir’s (1992) subsequent findings indicate that
it was the tactile stimulation as opposed to the visual stimulation of mothers’ hands that
moderated the SF effect. Feldman and colleagues (2010) further documented the
regulatory benefits of touch by examining the effects of maternal touch on 6-month-old
infants’ stress levels during a SF+T period. The presence of maternal touch during the SF
period was found to attenuate infants’ physiological stress responses, specifically their
cortisol levels and cardiac vagal tone. In addition, compared to the standard SF period,
lower levels of gaze aversion, fussing, and crying, and higher levels of laughing and
cooing were observed in the SF+T condition. These findings highlight the regulatory
contributions of maternal touch in infants’ emotion regulation.

Despite these important implications, most studies addressing the contributions of
touch have measured the effect of its presence (Gusella et al., 1988; Stack & Muir, 1990;
1992; Weiss, 2011) and its frequency (Herrera, Reissland, & Shepherd, 2004; Symons &
Moran, 1987). While these methods of analysis are important in establishing a general
role for touch and its incidence, they do not provide us with an indication of the specific
communicative or regulatory properties of maternal touch in mother-infant exchanges

(Stack & Jean, 2011; Weiss & Niemann, 2011). The types of touch used by mothers are

10



considered to be a better index of the communicative properties of touch (Hertenstein,
2002; Stack, 2001, 2004; Weiss, 1979). Accordingly, different types of touch could
communicate different meanings (Tronick, 1995). For example, stroking might indicate
that you are safe, while poking might suggest danger (Tronick, 1995).

Systematic investigations of the quality of maternal touch have documented the
use of different types of touch by mothers such as nurturing, affectionate, holding,
caregiving, poking, stroking, and proprioceptive stimulation (e.g., Jean & Stack, 2009;
Koester et al., 2000; Landau, Shusel, Eshel & Ben Aaron, 2003; Weiss & Niemann,
2011). For example, Moreno, Posada, and Goldyn (2006) observed that mothers used
mostly nurturing and stimulating touch when interacting with their 3 /2-month-old
infants. Evidence further suggests that mothers adapt their tactile behavior according to
the age of their infants and interaction context (Ferber et al., 2008; Polan & Ward, 1994;
Stack & Arnold, 1998). For example, Ferber and colleagues (2008) examined changes in
the use of affectionate, stimulating, and instrumental touch during interactions between
mothers and their 3, 6, 9, and 12 month-old infants. Findings revealed that maternal
affectionate and stimulating touch decreased as infant matured. Similarly, Jean et al.
(2009) documented a decrease in stroking from 1 to 5 months of age an increase in
passive touching from 3 to 5 months of age, and decreased tactile stimulation in lap
versus floor contexts. Together, these studies illustrate mothers’ use of different tactile
behaviors and underscore how maternal touch evolves as infants mature.

Observations of different maternal tactile behaviors have paved the way for
researchers to begin to document the specific communicative properties of touch. Using a

SF+T procedure, Stack, LePage, Hains, and Muir (1996) investigated the types of touch
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used by mothers during different instructional contexts (e.g., increase your infants’
smiling, get your infant relaxed). Findings indicated that in order to maximize their
infant’s smiling, mothers used high levels of tickling and lifting, and low levels of
passive touch. In a subsequent study, mothers used more stroking when asked to get their
infants relaxed (Arnold, 2002). Taken together, these results suggest that specific types of
touch are used in order to elicit a specific reaction from infants, inferring that touch
serves various functions (Stack, 2010; Stack & Jean, 2011).

While these studies were clearly essential in demonstrating that different types of
touch can serve various functions, a direct assessment of the functions of touch, as
opposed to inferences made on the basis of verbal instructions given to mothers, is
imperative to understanding the communicative properties of touch. As underscored by
several researchers, the examination of the communicative properties of touch should not
be made in isolation. Rather, its investigation should take into account the non-verbal and
verbal behaviors that accompany each function of touch and the context in which each
function occurs (Hertenstein, 2002; Jones & LeBaron, 2002; Jones & Yarbrough, 1985;
Muir, 2002; Stack, 2001). In order to address these issues, Jean, Girouard and Stack
(2007) developed the Function of Touch Scale (FTS), a systematic observational measure
used to assess the types of functions of maternal touch while taking into consideration
other modalities of verbal and non-verbal communication such as mothers’ verbalizations
and infants’ affect and attention. Jean and Stack (2009) examined the role of maternal
touch during a SF procedure with 5 %2- month-old full-term infants and established the
baseline functions of maternal touch used during social exchanges. Mothers used various

functions of touch such as nurturing, attention getting, and playful functions of touch. In
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addition, these functions changed across the periods of the SF; that is, more attention-
getting touch was observed at the beginning of the Normal period while more nurturing
touch was observed following the SF period. Similarly, Moszkowski, Stack and Chiarella
(2009) documented the use of different functions of touch but this time in infants.
Infants’ touch served various functions such as regulation and exploration. Furthermore,
infant touch was directly related to infants’ pattern of gaze, thus demonstrating that
infants’ non-verbal communication is organized in meaningful patterns of regulation. In
summary, cumulative evidence suggests that touch serves various functions, and provides
further support to the contention that the specific ways mothers and infants use touch is
related to infants’ emotional expression and attention.

Hertenstein (2002) and Stack (2001; 2004; 2010) argue that examining the
relationship between touch and affect is essential in order to understand the roles of touch
in mother-infant interaction and its specific roles in infants’ emotion regulation. In
addition, two fundamental principles must be taken into consideration while examining
maternal touch: the principles of equifinality and equipotentiality (Barrett & Campos,
1987; Hertenstein, 2002; 2011). Equifinality refers to the notion that the same
communicative message can be achieved through different means (e.g., happiness may be
communicated through a tickle on the leg or a pinching on the nose) while
equipotentiality refers to the notion that the same tactile stimulation may represent a
different meaning for a person (e.g., leg pulling might be considered playful for one
infant and attention-getting for another). Therefore, in order to better understand the
functions of maternal touch it is essential to take into account infant’s behaviors (affect

and attention) around touch.
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To date, maternal touch has been demonstrated to be effective in regulating
infants’ behavior and affect (Field, 1994; Moreno et al., 2006; Moszkowski & Stack,
2007; Pelaez-Nogueras et al., 1996; Stack & Muir, 1990; 1992). What remains unknown
is how different functions of touch are used in order to influence infants’ affect.
Moszkowski, Jean, and Stack (2005) investigated the co-occurrence between
infant/maternal touch and infant smiling during a SF procedure. Increased infant smiling
was observed when active tactile stimulation was provided by themselves or by their
mothers. Consistent with this finding, Jean (2006) demonstrated that mothers used more
nurturing function of touch when their infants were fretting or distressed, whereas they
used more playful function of touch in order to get their infants to smile. Similarly,
Moreno et al. (2006) directly assessed the influence of mothers’ quality of touch on
dyadic co-regulation. The presence of maternal touch only influenced asymmetrical co-
regulation; that is, when mothers increased their affectionate touch, infants became less
active, calmer and less focused on the interaction. The use of affectionate touch allows
the infant to take a break from mutual attuned and synchronous interaction (Moreno et
al., 2006). In contrast, stimulating touch signals infants to focus their attention on their
mothers. Taken together, results from these investigations provide evidence for the role
of specific maternal tactile behaviors in the emotion regulation of healthy, full-term
infants.

The aforementioned research took important first steps in the investigation of the
roles of maternal touch during mother-infant interactions. Yet, further research is needed
to clarify the regulatory roles of maternal touch. Understanding the relationship between

maternal touch and infants’ emotion regulation is important given the paramount roles
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caregivers play in the development of emotion regulation (e.g., Bridges & Grolnick,
1995; Kopp, 1989; Thompson, 1994; Tronick, 1989). Although maternal touch and
infants’ self-regulatory abilities have been studied separately, no study thus far has
brought together both external (maternal touch) and internal (infants’ self-regulatory
behaviors) means of regulation in the same study.
Infants’ Self-Regulating Abilities

Emotion regulation is one of the major milestones in infant social development
(Derryberry & Rothbart, 1988; Kopp, 1989). Although its importance is widely
acknowledged, there is a lack of consensus regarding its precise definition (Calkins,
1994; Cole, Martin, & Dennis, 2004; Rothbart, Sheese, Rueda, & Posner, 2011).
According to Kopp (1989), emotion regulation describes the processes involved in coping
with increased positive and negative emotional arousal. Infants’ abilities to modulate
their behaviors according to the cognitive, social, and emotional demands of a situation
develop within the first three years of life (Derryberry & Rothbart, 1988; Kopp, 1989).
Emotion regulation is critical for future social interactions and emotional functioning
(Cicchetti, Ganiban, & Barnett, 1991; Dodge & Coie, 1987), since failure to acquire
adaptive regulation abilities is linked to greater internalizing and externalizing behavioral
problems (Eisenberg et al., 2000; Zahn-Waxler, Cole, & Barnett, 1991), lower social
competence (Dodge, Pettit, McClaskey & Brown, 1986) and increased vulnerability to
psychopathology (Adrian et al., 2011).

During the first year of life, infants’ emotion regulation is achieved through their
own developing self-regulatory mechanisms (intrinsic mechanisms) as well as regulatory

mechanisms provided by others (extrinsic mechanisms), namely their caregivers (Bridges
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& Grolnick, 1995; Kopp, 1989; Thompson, 1994; Tronick, 1989). Although infants are
born with rudimentary self-regulating behaviors, such as sucking and head turning, they
almost exclusively rely on their mothers to deal with distress (Gianino & Tronick, 1988;
Kopp, 1989). Between 3 and 6 months, infants develop more sophisticated methods of
dealing with positive and negative emotions, such as gazing away, exploring and
reaching for objects, self-touch and the ability to directly communicate their emotional
state to their caregivers (Derryberry & Rothbart, 1988; Sroufe, 1996). However, they still
need their caregivers in order to cope with disruptions in their emotional states (Calkins,
1994; Gianino & Tronick, 1988), especially with higher levels of arousal (Kopp, 1989;
Saarni & Crowley, 1990). In addition, caregivers also contribute to infants’ emotion
regulation by teaching them the appropriate emotional responses based on social and
cultural beliefs (Fox & Calkins, 2003; Thompson, 1994; 1998).

During the process of emotion regulation, mothers influence infants’ developing
regulatory abilities through their sensitivity and responsiveness to infants’ behavioral and
emotional cues (Lowe et al., 2012; Tronick, 1989), through direct feedback regarding the
effectiveness of infants’ regulatory strategies (Thompson, 1994; 1998), and by providing
contingent social responses during periods of joint attention (Dunham & Dunham, 1995;
Morales, Mundy, Crowson, Neal, & Delgado, 2005; Raver, 1996). Mothers provide
regulatory support to their infants through different modalities, such as verbalizations,
attention, touch, and gesture (Jahromi, Putnam, & Stifter, 2004). With time, infants
internalize effective regulatory strategies provided by their caregivers and they begin to
play a more active and independent role in their own regulatory processes (Kopp, 1982;

1989). Thus, early emotion regulation is a dyadic process influenced by infants’
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physiological, cognitive, and emotional development as well as mothers’ abilities to
provide efficient and sensitive responses during times of stress (Braungart-Rieker et al.,
2001; Conradt & Ablow, 