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Infants are emotional. From peals of laughter to disconsolate crying, infants
are notorious for both the intensity and lability of their emotional displays.
From the 1-year-old’s distress in pursuing a retreating parent to the 2-year-
old’s joyful pursuit of a favorite pet, emotion appears to be a central motivator
of infant action. Infancy is also characterized by rapid emotional develop-
ment. Neonates exhibit high rates of crying, but by 6 months broad-mouthed
smiles are a common feature of social play. Infants develop sadness expres-
sions in the first year, demonstrate empathy by 2 years, and pride by 3.

Despite the clarity of some features of infant emotional life, multiple theo-
ries of emotional development exist and the chapter begins by summarizing
competing and complementary theoretical perspectives. In light of unresolved
theoretical questions, we review what is known about the development of nega-
tive and positive emotions in the first years of life, and report similarities in the
expression of positive and negative emotion. This is followed by a discussion
of the neural underpinnings of emotion perception where we note the relative
lack of research on the neural concomitants of emotion expression. We next
illustrate the complexities of emotional development by reviewing behavioral,
cognitive, and caregiving dimensions involved in the emergence of empathy.
The penultimate section of the chapter provides perspective by investigating
cross-cultural differences in emotional development. Finally, we discuss poli-
cies that may support optimal emotional functioning, and conclude with sug-
gestions for future research.

27.1 Theoretical Orientations

Theories of emotional development differ as to the defining features
of infant emotion and how emotions develop (Camras, Fatani, Fraumeni, &
Shuster, 2018). They offer competing perspectives on how behaviors such as
crying are associated with emotional states such as distress. Most important,

* Work on this chapter was supported, in part, by grants to the second author from the National
Science Foundation (1620294) and the Institute of Education Sciences (R324A180203).

748

9781108426039pt06_p689-838.indd 748 @ 19-Mar-20 16:51:13



27 Infant Emotional Development 749

however, is the degree to which these theories have generated productive
research on infant emotional development.

27.1.1 Cognitive Differentiation

Developmentalists have long posited that emotional development involves the
emergence of more differentiated emotional states from more diffuse states
(Bridges, 1932). More undifferentiated distress expressions manifested in cry-
ing and accompanying facial expressions, for example, are characteristic of the
first months of life while facial expressions of anger, sadness, and fear emerge
over the first year (Sroufe, 1979; Sroufe & Waters, 1976; Tomkins, 1962). This
differentiation perspective is typically aligned with a theoretical emphasis on
the role of cognitive understanding as a defining characteristic of emotion (L.
F. Barrett, 2006; Bridges, 1932; Sroufe, 1996).

A cognitive differentiation perspective holds that infants must be aware of
their own affective reaction for emotion to be present (Lewis, 2018). In the first
2 to 3 months of life, for example, smiles are thought to be a pre-emotional
signal of sensory pleasure — and to index a relaxation in cognitive tension
related to recognition of a visual stimulus. Only when the infant, sometime
after 6 months, is at least implicitly aware of their own emotional response —
seeking and finding the parent’s face during peek-a-boo, for example — is joy
said to be present (Sroufe, 1996). Likewise, toward the end of the second year
of life, the cognitive ability to recognize another’s pain heralds the emergence
of emotions such as empathy (Lewis, 2018). The emphasis on cognitive aware-
ness of feelings as a defining characteristic of emotion contrasts with discrete
emotion perspectives.

27.1.2 Discrete Emotion Theory

Discrete emotion theories regard core affective feelings as the defining fea-
ture of infant emotions (Ackerman, Abe, & Izard, 1998; Bridges, 1932; Izard
& Ackerman, 2000; Sroufe, 1996; Tomkins, 1962). The elation of joy or the
dejection of sadness are thought to be developmentally invariant character-
istics of emotion states. These feeling states are hypothesized to be the prod-
uct of discrete affect programs that also output specific patterns of expressive
action such as facial expressions (Ackerman et al., 1998; Izard & Ackerman,
2000). As neurophysiologically based affect programs give rise to both expres-
sive actions and feelings, the expressive actions are thought to typically index
feeling states during infancy (though exceptions are allowed in early infancy;
(Izard & Abe, 2004). Through its emphasis on facial expressions as markers
of feeling states, discrete emotion theory can be thought of as the implicit
theoretical basis for the vast quantities of research that use facial expressions
as dependent variables to examine individual and group differences in expres-
sivity. Discrete emotion theory, however, has also motivated a body of research
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that challenges its own account of the correspondence between expression and
emotion in infancy.

27.1.3 Functionalist Theory

While discrete theories hold that emotion exists within the individual, function-
alist theory holds that emotions are defined by maintaining and altering rela-
tionships with the social environment (K. C. Barrett, 1993; Campos, Mumme,
Kermoian, & Campos, 1994; Witherington, Campos, & Hertenstein, 2001).
Emotion, then, resides in the infant’s relationships. Sadness, for example, func-
tions to elicit succor and tenderness from caregivers. Oster (2005) proposes an
ontogenetic variant of functionalist theory, which asks what expressive behav-
iors are available to the infant at a given age and how they allow the infant to
function in his or her environment. More broadly, the functionalist perspective
has served to direct attention to vocal, gestural, and whole-body expressions
of emotion in context.

27.1.4 Sociocultural Theory

Sociocultural theory considers the proximal cultural rules and scripts that
guide interactions as the rubric in which emotional development occurs
(Holodynski, 2009; Holodynski & Friedlmeier, 2006). Holodynski and col-
leagues argue that in educated Western families, when infants make initial
signals of an emotional experience such as pleasure and distress, parents
respond with more discrete models of the initial signal such as smiles or
an exaggerated sadness display, and frequently label the infant’s presumed
emotional experience. In this way, preverbal expressions of infant emotions
develop more culturally meaningful forms. Depending on cultural values,
expressions of infant emotions are differentially imitated and imbued with
linguistic meaning.

27.1.5 Dynamic Systems

A dynamic systems approach focuses on emotional process as the transac-
tion of multiple interfacing constituents including expressive actions, physi-
ological arousal, and the social surround (Camras et al., 2018; Messinger,
Fogel, & Dickson, 1997; Thelen & Smith, 1994). Emotion is thought to be the
emergent outcome of the bottom-up inter-relationship of neural, expressive,
social, and physiological constituents. In this chapter, we employ a dynamic
systems approach as a meta-theoretical orientation with which to integrate
insights from other perspectives in part to emphasize their areas of overlap
and agreement. The differentiation perspective, for example, highlights the
development of self-referential cognition as critical to the emergence of emo-
tions such as empathy. This perspective is consonant with a dynamic systems
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emphasis on the bottom-up interplay of nonobvious constituents in emo-
tional development.

27.2 Negative Emotional Development

Below we review the development of negative emotions, noting the
overwhelming evidence for the prevalence of the cry-face expression from before
birth through at least 6 months of postnatal age. In that context, we discuss the
appearance of facial expressions of negative emotion including distress, anger,
sadness, and fear in the first year of life. The evidence suggests that expressions
of these discrete emotions are rare, difficult to recognize, and do not consis-
tently occur in the contexts hypothesized to elicit the emotions in question.
However, we also note that facial expressions of anger and sadness are associ-
ated with different patterns of physiological responsivity and patterns of motor
(in)activity, which suggest different functional roles for these emotions.

27.2.1 Early Cry-Face Expressions

27.2.1.1 Distress Expressions in Fetuses

Recent advances in the use of three- and four-dimensional ultrasonography
have allowed researchers to explore the fetal origins of emotional expression.
Fetuses were observed displaying cry-face pain/distress expressions in which
brow knotting was combined with stretching of the lower lip and/or mouth
opening as early as 20 weeks of gestational age (Dondi et al., 2012). To chart
this prenatal development, Reissland, Francis, and Mason (2013) reliably coded
components of the cry-face configuration including brow lowering, upper-lip
raising, and mouth opening. Between 24 and 36 weeks gestation, there was
an increase in the likelihood of such facial components co-occurring to pro-
duce increasingly complex cry-face configurations. In sum, facial movements
involved in cry faces appear to be part of an early developing muscular synergy
such as those proposed by dynamic systems theorists (Messinger et al., 1997).

27.2.1.2 Postnatal Cry Faces

Undifferentiated distress manifested in cry faces and accompanying cry/fuss
vocal expressions are the most salient and common expressions of negative
emotions in the first months of life. Although postnatal cry faces may occur
(as in the fetuses) without known cause, they frequently reflect a continuum of
negative response from discomfort to pain. Infant pain accompanying immu-
nization, for example, is signaled by a cry-face expression involving deepen-
ing of the nasolabial furrow, raising of the upper lip, tightening of the lower
eyelids, cheek raising, jaw dropping, and horizontal mouth stretching (Kohut,
Riddell, Flora, & Oster, 2012). Different combinations of these core facial
actions, including the presence or absence of eye constriction and the intensity
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of mouth stretching, reflect the intensity of the pain as well as infants’ ability
to regulate their own distress (Kohut et al., 2012).

27.2.2 The Development of Discrete Negative Emotions

Given the predominance of distress, a preeminent question in the first years of
life is when (and if) discrete negative emotional states of anger, fear, and sad-
ness emerge. Four overlapping areas of evidence are relevant here: (1) Do the
expressions of negative emotion specified by differential emotions theory tend
to occur as discrete entities? (2) Do adults perceive the target facial expres-
sions as presentations of the emotion in question (face validity)? (3) Are the
emotion displays reliably elicited by contexts and situations designed to elicit
them (situational specificity)? (4) Do these displays co-occur with behaviors or
physiological patterns consonant with the emotional meaning represented by
the facial expression (withdrawal with sadness, for example)?

27.2.2.1 The Occurrence of Discrete Negative Expressions

The first question is whether the full-face expressions specified by discrete
emotion theory (e.g., anger) occur more frequently than blended expressions.
Matias and Cohn (1993) compared the longitudinal occurrence of full-face
expressions of discrete emotion and blended expressions (e.g., an anger brow
together with a mouth configured in pouting sadness configuration) at 2, 4,
and 6 months. Proportions of full-face and blended expressions did not differ
or change with age, indicating that discrete expressions of negative emotion
are not more common than blends.

The morphology of the discrete emotion anger expression itself overlaps
with the distress/pain cry-face expression. In the discrete emotion description
of the early anger expression, the brow is lowered, the upper lip is lifted, the
corners of the mouth are drawn to the side, and the mouth is opened to pro-
duce a squarish configuration (Izard, Dougherty, & Hembree, 1983; Izard,
Hembree, Dougherty, & Spizzirri, 1983). If the muscle surrounding the eyes
(orbicularis oculi) now contracts, raising the cheeks (pars lateralis) and squint-
ing the eyes (pars palpebralis), the anger configuration becomes a cry-face or
distress-pain expression. It is possible, then, that anger expressions may occur
as infants move in and out of cry-face expressions. More radically, the anger
constellation may be an attenuated version, and perhaps the developmental
outgrowth, of the cry-face (distress) expression (Camras et al., 2018).

27.2.2.2 Adult Perception of Infants’ Discrete Negative Expressions

When young infants do exhibit expressions of discrete emotion, it is reason-
able to expect that adults can accurately identify these facial expressions. When
viewing prototypical exemplars of discrete joy, interest, and surprise (Izard,
1979; 1zard, Dougherty et al., 1983), adults were accurate (83%) in identify-
ing the exemplar emotions (Oster, Hegley, & Nagel, 1992). However, adults
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identified infant facial expressions reflecting discrete negative emotions of dis-
gust, fear, anger, and sadness with very low (6%) accuracy. Camras, Sullivan,
and Michel (1993) also found low levels of adult recognition using dynamic
(video) displays where infant facial expressions of negative emotion were
accompanied by corresponding body movements and vocalizations. Adults
rated each negative emotion higher on distress than on the discrete emotion
being depicted. In sum, adult judgment studies suggest that through 2 years
of age infants display a generalized distress-linked emotion expression rather
than discrete facial expressions of anger, fear, and sadness (Oster et al., 1992).

27.2.2.3 Negative Emotion Expression in Emotion-Eliciting Situations
Research on infants’ facial expressions in response to situations hypothesized
to differentially elicit discrete emotion expressions has failed to find evidence
of specificity for negative emotion expressions of anger, disgust, sadness, and
fear. Bennett, Bendersky, and Lewis (2002) found that, contrary to hypotheses,
surprise and joy expressions were 4-month-olds’ most common response to
both arm restraint and being approached by a masked stranger, and that sad-
ness expressions were the most common reaction to a sour taste. Camras et al.
(2007) reported a similar lack of differentiation of facial expressions. Anger
expressions were the most common reaction to both anger- and fear-eliciting
conditions. Likewise, Bennett, Bendersky, and Lewis (2005) reported increases
in full-face anger expressions in response to arm restraint (9% to 22%) from
4 to 12 months of age, but also observed that anger expressions were elevated
at both ages in response to the fear-eliciting condition. These results suggest
increasing specificity of discrete facial expressions to targeted emotion elici-
tors in the first year of life, although, few infants produced the target expres-
sions overall.

27.2.2.4 Actions and Vocalizations Distinguishing Anger

and Sadness Expression

Although concordance between emotion-eliciting contexts and specific facial
expressions is rare, early anger and sadness may be linked to specific action
patterns. Four-month-olds who are suddenly unable to make a display appear,
display anger expressions and persistent arm pulling. When the display was
removed from same-age infants who never learned to control it, sadness and
decreased arm pulling was observed. Likewise, Weinberg and Tronick (1994)
found moderate evidence for the behavioral specificity of anger and sadness
behavioral configurations in the face-to-face/still-face (FFSF) protocol at
6 months. Sad facial expressions were associated with fussy vocalizations and
spitting up. Angry expressions were associated not only with fussy vocaliza-
tions but also with crying, pick-me-up gestures, and avoidance (turning away
from the partner) movements. There was no evidence of situational specificity
as both anger and sadness behavior constellations increased during the mater-
nal still-face and remained high when mother reinitiated play. These results
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suggest overlapping but distinguishable anger and sadness states as early as
4 months of age.

27.2.2.5 Physiological Specificity of Negative Emotion Expressions

In conjunction with reports of distinguishable motor activity patterns, dif-
ferential associations between physiological and emotional responses to a
blocked goal have been observed. At 4 months, increases in sadness follow-
ing the extinction of a learned arm-pulling response were associated with
higher cortisol levels (Lewis & Ramsay, 2005) as were 6-month-olds’ increases
in sadness in the still-face episode of the FFSF protocol (Lewis & Ramsay,
2005; Lewis, Ramsay, & Sullivan, 2006). These results suggest that, at least in
response to loss of control, infant sadness and anger facial expressions coin-
cide with specific physiologically mediated responses. However, infants who
exhibited higher increases in anger also exhibited higher increases in sadness,
suggesting these were not entirely disparate emotional reactions.

27.2.2.6 Body Movement and Negative Emotion Expressions

Toward 1 year of age, there is evidence that infant body movements reflect dif-
ferent emotional states (Camras et al., 2007). Eleven-month-old infants with-
drew, struggled, and turned toward their caregiver more frequently in response
to arm restraint but tended to increase respiration and stilling in response to
a growling gorilla (Camras et al., 2007). Likewise, adults tended to rate infant
discomfort and anger expressions as being accompanied by flexed, jerky, and
active body movements while sadness displays were described by depressed
body activity (Camras et al., 1993). These results seem consistent with a
motivational model where anger and sadness/fear are differentially related to
approach and withdrawal tendencies. (Buss & Kiel, 2004).

27.2.3 Negative Emotion Conclusions

In summary, cry faces develop in utero as increasing numbers of facial compo-
nents of the expression co-occur in the apparent absence of negative emotion
elicitors. After birth, the cry-face expression is a prepotent response to pain
and is used to index distress. In fact, an attenuated version of the cry face in
which the eyes are constricted but not squeezed shut is the basis of discrete
anger expressions, which suggests variations of distress are infants’ most com-
mon negative emotion expression through 1 year of life. Relatedly, discrete
expressions of negative emotion including anger, fear, and sadness occur in
the first 6 months of life but not more frequently than blends of these expres-
sions. Moreover, they tend to be perceived by adults as expressions of distress
more so than that of the specific target emotion. There is evidence that facial
expressions of anger and disgust (but not fear) become more likely in con-
texts designed to elicit these emotions over the first year of life, but the overall
number of infants who display the expressions is low. When anger and sadness
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expressions do occur after 4 months of age, they appear to reflect different
developing emotional orientations to the environment. Anger is associated
with increased heart rate and instrumental bodily movements while sadness
expressions are associated with bodily stilling and cortisol reactivity, suggest-
ing that distinct functions for these two emotions emerge over the first years
of life.

Oster argues that infant emotions should be understood not in terms of adult
emotion categories but from a functionalist ontogenetic perspective (Camras
et al., 2018; Oster, 2005). From this perspective, one might suggest that through
the first year of life, cry-face expressions and associated crying and fussing are
reliable tools for soliciting caregiving from parents and others (Bell & Mary,
1972). The emergence of anger expressions from distress expressions involves
a decoupling of intense eye squinting from the squared mouth of the anger
configuration in the service of active visual engagement with the object of the
emotion. As infant motor coordination improves, instrumental actions such as
arm batting and body twisting (supported by increased heart rate) are incor-
porated into angry responses. Distress, which is perhaps prototypically about
the self (I am overwhelmed by negative affect), yields anger, which is about the
environment (that situation must change). Meanwhile, beginning in the first
year and becoming more evident in the second year, a more passive withdrawal
associated with sadness becomes an increasingly effective medium for indicat-
ing that a situation is displeasing to the infant.

27.3 Positive Emotional Development

Infants express happiness and joy most clearly through facial expres-
sions and laugher and, with less specificity, through vocalizations, touch, and
physical movement. Adults perceive infant smiles to be direct expressions of
joyful feelings (Abe, Beetham, & Izard, 2002; Darwin, [1872] 1998). Infant
laughter is a rhythmic vocalization that indexes especially intense joy (Sroufe
& Waters, 1976) and is frequently elicited by tickling and other physically
stimulating games (Cohn & Tronick, 1987; Davila-Ross, Jesus, Osborne, &
Barad, 2015; Lewis & Granic, 2000; Owren & Amoss, 2014). Scientific observ-
ers posit that children clap their hands and jump with joy (Darwin, [1872]
1998). However, like nonlaughter vocalizations, these actions appear to accen-
tuate smiles and laughter but may not be independently associated with posi-
tive affect (Hsu, Fogel, & Messinger, 2001; Weinberg & Tronick, 1994; Yale,
Messinger, & Cobo-Lewis, 2003).

Taken as a whole, infant facial expressions of happiness and joy are differ-
entially elicited by situations posited to elicit positive emotion, and are easily
discernible as such to adult observers. Next, we review behavioral expressions
of happiness and joy and their heterogeneity, discuss the emergence of positive
emotional interaction in the first 6 months of life, and describe how smiles are
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embedded in referential communicative gesturing between 8 and 18 months.
We conclude by asking whether different types of infant smiling reflect differ-
ent types of positive affect, and suggest that infant positive affect expression is
inherently social.

27.3.1 Varieties of Positive Emotion Expression

Although levels of infant smiling as a whole rise between 2 and 6 months, infants
exhibit different types of smiling with different developmental trajectories.

27.3.1.1 Strong Smiles

Infant smiles vary continuously. Degree of zygomaticus major contraction (the
muscle controlling lip-corner retraction) determines a smile’s strength. Parent
tickling produces stronger smiling than not tickling (Fogel, Hsu, Shapiro,
Nelson-Goens, & Secrist, 2006), and stronger smiles are perceived as more
positive than weaker smiles. As infant smiles become stronger and weaker, the
strength of co-occurring eye constriction and the extent of co-occurring mouth
opening increase as well (Messinger, Mattson, Mahoor, & Cohon, 2012). All
of these features index the intensity of early joy (see Figure 27.1).

27.3.1.2 Duchenne Smiles and Open-Mouth Smiles

Duchenne smiles are a well-known signal of joy, which may index reciprocated
positive affect in infants. Duchenne smiles involve eye constriction produced by
orbicularis oculi (pars lateralis), the Duchenne marker (Duchenne, [1862] 1990).
Through 6 months, Duchenne smiles are most common when gazing at mother,
and, at 12 months, when infants are approached by their smiling mothers (Fox
& Davidson, 1988). Heart rate, however, does not appear to vary between smiles
with and without the Duchenne marker (Mattson, Ekas et al., 2013). Frequently
elicited by excited social engagement, infant smiles involving mouth opening
(jaw dropping) are most likely to occur while infants look at their mothers’ faces
(Messinger et al., 2012) and are a frequent context for laughter (Davila-Ross
et al., 2015; Nwokah, Hsu, Davies, & Fogel, 1999; Sroufe & Waters, 1976).

27.3.1.3 Combined Open-Mouth Duchenne Smiles

Infant smiles that involve the Duchenne marker also tend to involve mouth
opening (see Figure 27.1) (Messinger, Fogel, & Dickson, 1999), and tend to
occur during particularly positive epochs of interaction such as when infants
gaze at their smiling mothers (Messinger, Fogel, & Dickson, 2001). Moreover,
open-mouth Duchenne smiles exhibit developmental specificity (Mendes &
Seidl-de-Moura, 2014). Through the first 6 months, these smiles became rela-
tively more likely than other smiles when infants were gazing at their smil-
ing mothers (the most positive eliciting context) but showed relative declines
when mothers were not smiling and infants were gazing away from mother
(Messinger et al., 2001). By 1 year, open-mouth Duchenne smiles are most
likely to occur in contexts that elicit intense joy such as tickling (Fogel et al.,
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Figure 27.1. Mean smile strength from 1-5 of different smile types.
Source: Fogel et al. (2006 ).

2006) and physical play with parents (Dickson, Walker, & Fogel, 1997). Overall,
stronger smiles and smiles that involve both mouth opening and the Duchenne
marker (eye constriction) are the most joyful, while smiles without these fea-
tures are more likely to index less intense happiness (Messinger et al., 2012).

27.3.1.4 Laughter

Laughter emerges developmentally between 2 and 5 months (Nwokah, Hsu
Dobrowolska, & Fogel, 1994; Washburn, 1929), and between 6 and 12 months of
age, infants become more likely to laugh during active social games such as peek-
a-boo (Sroufe & Waters, 1976). Between 1 and 2 years, infant and mother laugh
onsets and offsets come to follow one and another more closely in time, indicating
increasing interactive coordination of joyful expressions (Nwokah et al., 1994).
The form of laughter also appears to change developmentally (Sauter, Evans,
Venneker, & Kret, 2018). At 3 months, infants tend to laugh both while inhaling
and exhaling, a pattern shared with chimpanzees; older infants, however, tend to
laugh only while exhaling, a pattern seen in older children and adults.

27.3.2 The Development of Happiness and Joy

27.3.2.1 Prenatal and Neonatal Smiling

Reissland, Francis, Mason, and Lincoln (2011) observed smiling, eye con-
striction (the Duchenne marker), and lip parting at 32.5 weeks gestation, and
found that these smiling configurations become increasingly complex between
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Figure 27.2. In utero smile and cry-face configurations at 32 weeks gestation. Action
units (AUs) are defined by the Facial Action Coding System ( Ekman & Friesen,
1992). (A) Facial AUs associated with a prenatal smile configuration. (B) Facial
AUs associated with cry-face configurations.

Source: Reprinted from Reissland et al. (2011 ).

24 and 34 weeks gestation (see Figure 27.2). An intriguing feature of these
prenatal results was the occurrence of brow lowering that, postnatally, does
not overlap with smiling (Oster, 1978). Smiling is present from birth in both
full-term and preterm neonates (Emde & Koenig, 1969; Emde, McCartney, &
Harmon, 1971) but occurs predominantly in sleeping/drowsy states involving
rapid eye movement (Dondi et al., 2007). In full-term neonates, smiles with
strong zygomaticus major contraction and the Duchenne marker occur in
roughly equal proportion to weaker smiles without eye constriction (Dondi
etal., 2007; Messinger et al., 2002). Although stronger Duchenne smiles in the
neonate suggest positive emotion, these smiles rarely occur outside of sleep
and are not integrated into social interaction.

27.3.2.2 The Transition to Social Smiling Between 1 and 2 Months

Smiles during sleep states decrease in frequency and stronger smiles increase
during alert states toward 1 month of age (Harmon & Emde, 1972; Mizuno,
Takeshita, & Matsuzawa, 2006; Wolff, 1987). In the second month, infants
spend more time in alert states, which facilitates gazing at caregivers’ faces and
interaction (Lavelli & Fogel, 2005). This sets the stage for the emergence of
social smiles. A 3-20-second epoch of brow knitting and gazing at the moth-
er’s face, is typically followed by relaxation of the brows and smiling (Anisfeld,
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1982; Lavelli & Fogel, 2005; Oster, 1978). Thus, a period of effort, perhaps
linked to recognition of the parent’s face, appears to precede the first social
expressions of happiness. Physiological arousal is hypothesized to drive neona-
tal smiles, while a relaxation of cognitive tension occurring when infants rec-
ognize the parental face as meaningful, is hypothesized to drive social smiles
(Sroufe, 1996).

27.3.3 Developments in Interactive Smiling Between 2 and 6 Months

As infant social smiles become more frequent in interaction around 2 months
of age, maternal positive expressions also increase (Lavelli & Fogel, 2002).
Turn-taking in which mothers and infants alternate initiating and terminating
smiles increases (Messinger, Ruvolo, Ekas, & Fogel, 2010) and smiling interac-
tions become faster paced between 2 and 6 months (Malatesta, Culver, Tesman,
& Shepard, 1989). At the same time, individual infant’s smiling levels from 1
week to the next become more similar to each other over successive weeks of
interaction — and the same pattern is evident for mother smiling (Messinger
et al., 2010). That is, infants (and mothers) develop increasingly stable levels of
positive affect expression. Infants also become accustomed to specific levels of
partner responsivity. Two-month-olds smile less to an interactive partner who
is either more or less responsive to the infant’s smiles than the infant’s mother
(Bigelow & Rochat, 2006). Thus, infant expressions of positive affect become
increasingly tied to their partner’s levels of smiling and responsivity.

27.3.3.1 Temporal Patterning of Smiles

Infant expressions of joy develop in tandem with changes in the patterning of
infant attention to the partner’s face. Between 2 and 6 months, infants devote
less time to gazing at their mothers’ faces, but become more likely to smile when
they are doing so (Kaye & Fogel, 1980). The temporal patterning of smiling
and attending to the parent’s face also changes (Yale et al., 2003). Three-month-
olds’ smiles occur within a gaze at the parent’s face. By 6 months, infants con-
tinue to initiate smiles while gazing at the parent’s face but then gaze away from
the parent before they end the smile. In fact, when 5-month-olds play peek-a-
boo, they are more likely to gaze away from the mother’s face for longer periods
of time during stronger, longer-lasting smiles (Stifter & Moyer, 1991). This sug-
gests that as infants increasingly participate in arousing social exchanges with
intensely joyful smiles, they become more likely to regulate their own involve-
ment in interchanges by gazing away from their interactive partners.

27.3.3.2 Infant and Mother Responsivity to Smiling

The FFSF protocol is well suited to examining dynamic changes in infant
positive and negative affect. In the FFSF, an episode of face-to-face play is
followed by the still-face episode (in which the parent maintains a still face and
does not respond to the infant’s bids) and then a reunion episode in which the
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parent resumes playing with the infant (Adamson & Frick, 2003; Mesman, van
Ijzendoorn, & Bakermans-Kranenburg, 2009). As a whole, smiling declines
precipitously over the course of the still face (Ekas, Haltigan, & Messinger,
2013) and rises again when the parent reengages with the infant, although not
quite to initial face-to-face play levels.

27.3.3.3 Contingent Responsiveness

Parents’ expressive responses to infant smiling during face-to-face interactions
allow infants to experience themselves as instigators of positive interactions
with others. Infants aged 2 to 3 months, for example, whose mothers exhibit
higher vocal contingent responsiveness display more smiles when their mother
adopts a still face (as a way to reengage their mothers) than do infants of less
responsive mothers (Bigelow & Power, 2016). Descriptive data suggest that
infant and mother continuously affect one another’s joyful expressions such
that stronger infant smiling is mirrored by stronger mother smiling (Messinger,
Mahoor, Chow, & Cohen, 2009).

Although infants and parents respond to one another in play, this respon-
siveness is asymmetric. Infant smiles reliably elicit mother smiles, typically
within a 2-second window (Malatesta & Haviland, 1982; van Egeren, Barratt,
& Roach, 2001). However, mother smiles are less reliable elicitors of infant
smiles than the reverse (Cohn & Tronick, 1987; Kaye & Fogel, 1980) and
mothers frequently smile when infants are not smiling (Messinger et al., 2010).
Parent smiles in the absence of infant smiles reduce the degree to which the
parent smiles and are contingent on those of the infant (Symons & Moran,
1994). In fact, infant smiles are most likely in response to multimodal parental
displays involving some combination of smiling, laughter, touching the infant,
and high-pitched infant-directed speech (Cohn & Tronick, 1987; Feldman,
2003; Feldman, Greenbaum, & Yirmiya, 1999; Fogel, 1988).

27.3.3.4 Increases in Smiling Intensity During Interaction

When caregivers respond to their infants’ smiles with increasingly intense
smiles, infants are likely to perceive the increase in the parental positive emo-
tion and simultaneously perceive an increase in their own joy. Processes impli-
cated in infants’ positive responses to their parent’s positive expressivity may
include a hypothesized mirror neuron system (Marshall & Meltzoff, 2014) or
automatic facial mimicry (de Klerk, Lamy-Yang, & Southgate, 2018; Isomura
& Nakano, 2016). Interactions in which infants simultaneously experience
their own positive emotions, and the role of their own joyful expression in aug-
menting the expressions of others, suggest that one path to the development of
joy involves interactively experiencing another’s joy (Holodynski, 2009).

27.3.3.5 Why Infants Smile

Inverse optimal reinforcement modeling allows one to infer infant and mother
probable goals during interactions (Ruvolo, Messinger, & Movellan, 2015).
Goals are inferred from the likely consequences of beginning and ending smiles
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on the durations of ensuing dyadic states such as mutual smiling. This model-
ing indicates that mothers act to increase time in mutual smiling. Infants, on
the other hand, act to increase time in states when mother is smiling but the
infant is not smiling. Infants enact this goal, for example, by smiling briefly
until the mother smiles and then ending their own smile. These findings are
challenging because they suggest that infants do not act to increase the time
they are expressing happiness. Instead, infant smiles may be part of a dyadic
process that involves creating and then disengaging from moments of mutual
positive emotion expression (Stifter & Moyer, 1991).

27.3.4 Smiling Between 6 and 18 Months

In the first 6 months of life, smiles and laughter appear to represent nonreflective
expressions of ongoing emotional experience (Kaye & Fogel, 1980). Between 6
and 12 months, infants become increasingly intentional communicators, and
are more likely to coordinate smiling with gestures and gazes that reference
objects and events (Striano & Bertin, 2005). The coordination of positive affect
expressions with referential communication represents the type of cognitive
awareness that differentiation theorists argue heralds the emergence of joy and
other emotions (Adamson & Bakeman, 1985; Messinger & Fogel, 1998).

27.3.4.1 Anticipatory Smiling

Anticipatory smiling is a pattern of referential communication, which emerges
around 8 months of age and increases in frequency through 12 months.
Anticipatory smiling occurs when infants gaze at an object or event, smile,
and then continue to smile as they shift their attention to a social partner who
is also attending to the object or event (Venezia, Messinger, Thorp, & Mundy,
2004). Anticipatory smiles often appear to communicate something like, “That
was funny, wasn’t it?” (Mundy, Thorpe, Hogan, & Doehring, 1996; Seibert,
Hogan, & Mundy, 1982). Anticipatory smiling is associated with the compre-
hension of means—end relationships (Jones & Hong, 2001), suggesting that
anticipatory smiling indexes infants’ emerging understanding that positive
affect can be shared with another (Venezia et al., 2004).

27.3.4.2 Happiness and Pretense

Incongruous (unexpected and unthreatening) events such as placing a ball on
one’s head elicit joyful reactions early in development. Five-month-old infants
are more likely to smile and laugh in response to a confederate engaging in absurd
actions (e.g., poking a clown nose and saying “beep”) than ordinary actions
(Mireault et al., 2018). Between 5 and 7 months, infants are faster to initiate
smiles and laughs when their parents provide positive affective cues following
an absurd event (Mireault et al., 2015), a pattern also observed in 18-month-
olds (Lillard et al., 2007; Nishida & Lillard, 2007). Incongruous events appear
to elicit happiness and joy between 5 and 18 months, although the importance
of smiles displayed by those around the infant requires continued investigation.
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27.3.5 Positive Emotion Conclusions

27.3.5.1 Positive Affect Multiplicity?

Overall, smiling develops from an endogenous neonatal expression to a signal
of intense positive social engagement at 6 months, which becomes embedded
in referential communications by 12 months. The discrete perspective holds
that there is a single happiness/joy emotion in infancy, which is accompa-
nied by specific feeling states. However, the infancy literature suggests that
Duchenne smiles involve reciprocated positive affect, smiles involving mouth
opening are associated with arousing sociality, and strong smiles with both
features mark the climax of mutually positive states. The possibility that dif-
ferent types of smiling (and laughter) index different types of positive emo-
tion is antithetical to a discrete perspective, which holds that there is one form
of positive emotion. An alternate (and parsimonious) possibility holds that
different types of smiling and laughter reflect a continuum of positive emo-
tion. Relatedly, Duchenne smiles are often regarded as unique signals of joy
(Ekman, Davidson, & Friesen, 1990). In early infancy, however, non-Duchenne
and Duchenne smiles appear to reflect a range of positive emotion and fre-
quently follow one another in time (Messinger et al., 1999).

27.3.5.2 Is Early Positive Affect Expression Exclusively Social?

Smiling faces — typically the smiles of playful social partners — are a potent
elicitor of smiling and laughter in the first year of life. In fact, with the decline
of smiling to audio stimuli during the first 2 months of life, it is unclear
whether smiles and laughter can be reliably elicited by nonsocial stimuli. There
is some evidence that infants between 9 and 11 months are more likely to smile
and laugh when engaging in difficult motor actions (e.g., pulling to stand)
than less difficult actions (e.g., pulling to sit) (Mayes & Zigler, 2006; but see
Yarrow, Morgan, Jennings, Harmon, & Gaiter, 1982). However, these actions
were observed in naturalistic settings where social contact was uncontrolled.
Likewise, Watson (1972) found that after 3—5 days of daily exposure to a con-
tingently controlled visual mobile, 8-week-old infants were reported by their
mothers to engage in vigorous smiling and cooing. However, the sociality of
the conditions in which mothers reported smiling could not be determined. It
remains unknown, then, whether early positive affect expression — by far the
most reliable index of happiness and joy — are linked to positive social interac-
tion. If so, this would suggest that infants’ prototypical expression of positive
affect has an inherently social function.

27.4 Positive and Negative Emotion

Having discussed the development of negative and positive emotion
separately, we now discuss the generalized Duchenne intensification hypothesis,
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Figure 27.3. Dynamic expressions of infant emotions showing increasing
intensity of both smiling (top) and cry face (bottom). This 6-month-old
infant’s Duchenne marker (eye constriction) and mouth opening provide a
parsimonious means for indexing the intensity of both positive (top) and
negative (bottom) infant emotions. Notably, the Duchenne marker intensifies
from left to right in both smiles and cry faces, accompanied by stronger
pulling of the lip corners and mouth opening in smiles and horizontal mouth
stretching in cry faces.

Source: Messinger et al. (2012).

which posits similarities between smile and cry-face expressions. A dynamic
systems perspective suggests that specific facial actions may have similar func-
tions across positive and negative expressive configurations. Both smiles and
cry face can involve the Duchenne marker — eye constriction produced by the
muscle orbiting the eyes (orbicularis oculi, pars lateralis). As indexed by neu-
rophysiological activity, eliciting situations, and signal value, the Duchenne
marker appears to index both greater positive valence in smile expressions and
greater negative valence of cry-face expressions (see Figure 27.3).
Electrophysiological evidence suggests greater left than right cerebral acti-
vation during Duchenne smiles than non-Duchenne smiles in 10-month-olds
(Fox & Davidson, 1988), a pattern associated with approach motivation in
adults (L. F. Barrett & Wager, 2006; Murphy, Nimmo-Smith, & Lawrence,
2003). The opposite pattern of electroencephalograph (EEG) asymmetries was
observed during sadness and anger expressions with strong eye constriction
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Figure 27.4. Eye constriction (the Duchenne marker) indexes positive and
negative affective intensity in the face-to-facel still face (FFSF). Smiling
during the face-to-face play with the parent involved a higher proportion
of smiling with eye constriction than smiling during the still face. The still
face involved a higher proportion of cry faces with eye constriction than
face-to-face play.
Source: Mattson, Cohn et al. (2013 ).

(as indexed by crying) (Fox & Davidson, 1988). The results support the gen-
eral Duchenne intensification hypothesis, which was recently tested using the
FFSF protocol (Mattson, Cohn, Mahoor, Gangi, & Messinger, 2013; but see
Mattson, Ekas et al., 2013). Smiles during the positive-emotion-eliciting face-
to-face play episode were more likely to involve eye constriction than smiles
occurring during the negative-emotion-eliciting still face. In a cross-over effect,
the proportion of cry faces involving eye constriction was higher during the
still face than during face-to-face play (see Figure 27.4).

The general Duchenne intensification hypothesis was also tested using
objective measurements (computer vision) of the intensity of facial actions
(Messinger et al., 2012). Just as smiling actions were stronger in Duchenne
smiles, the lateral mouth pulling of the cry face was stronger in the presence
of the Duchenne marker. Even when controlling for the strength of smiling
and mouth-pulling cry-face actions, eye constriction was a unique predictor
of continuous ratings of positive emotional valence during smiles and nega-
tive emotional valence during cry faces. The results suggest that specific facial
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actions such as eye constriction can have a generalized intensifying effect. The
possibility that specific facial actions have general functional roles in multiple
types of facial expressions is an exciting area of future investigation (Susskind
et al., 2008).

27.4.1 The Heritability of Positive and Negative Expressivity

Behavioral genetic analyses have shed light on the sources of early positive
and negative emotional variability. Parent reports of infant smiling and laugh-
ter (temperament-linked indices of happiness and joy) typically reveal roughly
similar levels of genetic and environmental influence (Goldsmith, Buss, &
Lemery, 1997; Goldsmith, Lemery, Buss, & Campos, 1999). By contrast, par-
ent reports of infant negative emotion expression yield higher genetic and
lower environmental effects. However, a recent investigation of observed and
parent-reported affect in a large sample of mono- and dizygotic twins pro-
duced striking results (Planalp, van Hulle, Lemery-Chalfant, & Goldsmith,
2017). Genetic (inherited) variability in negative emotion was not detect-
able, while shared environmental variance was evident in both observed and
reported positive affect at both 6 and 12 months. These findings underscore the
role of familial processes in the socialization of happiness and joy, and raise
questions about the role of genetic variance in observed negative expressivity.

27.5 The Neural Context of Infant Emotional Development

Caregivers’ facial expressions provide infants with information
regarding the caregiver’s emotional state and — in the case of fear expressions,
for example — threats in the surrounding environment. Research on the neu-
ral underpinnings of emotional processing uses both event-related potentials
(ERPs) — time-locked EEG — and near-infrared spectroscopy (NIRS) to exam-
ine the infant’s processing of positive and negative emotional stimuli. In the
ERP domain, infant N290 and P400 ERP components — negative and positive
deviations of the EEG signal at 290 and 400ms — show specificity to upright
human faces (de Haan & Nelson, 1999; de Haan, Pascalis, & Johnson, 2002).
Affective cues modulate activation in the negative central (Nc) component,
which reflects attentional allocation to salient stimuli (Nelson & Monk, 2001).

The responsivity of infant face-sensitive (N290 and P400) and attention-
associated Nc components suggest that a neural network for facial emotion
processing emerges in the first year of life. The amplitude of the N290 and P400
response tends to distinguish between different combinations of happy, fear-
ful, and angry expressions, although the direction of effects associated with the
contrast between expressions is not consistent (Hoehl & Striano, 2008; Jessen &
Grossmann, 2015; Kobiella, Grossman, Reid, & Striano, 2008; Leppénen,
Moulson, Vogel-Farley, & Nelson, 2007; van den Boomen, Munsters, &
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Kemner, 2019; Xie, McCormick, Westerlund, Bowman, & Nelson, 2018). As
with the N290 and P400, investigations of the Nc component have yielded
variable results. In 7-month-old infants, heightened Nc component amplitudes
have been observed in response to fearful faces relative to happy expressions
(Leppéanen et al., 2007; Nelson & de Haan, 1996), angry relative to fearful
faces (Kobiella et al., 2008), angry faces relative to happy and fearful faces
(Xie et al., 2018), and happy relative to angry faces (Grossmann, Striano, &
Friederici, 2005). Differences in results may be due to differences in the psy-
chophysics of stimulus presentation and the intensity of the emotion displayed
(Sprengelmeyer & Jentzsch, 2006). The use of source analysis and increased
attention to developmental changes within the first year of life may ultimately
contribute to greater understanding of the functional meaning of cortical
responses to facial expressions (Xie et al., 2018). Finally, as discussed above,
infants do not reliably produce fear faces in response to relevant experimen-
tal stimuli. Increased attention to individual differences in infant fearfulness
would help integrate research on infants’ perception of emotional stimuli and
their production of emotional behavior.

27.5.1 Neural Bases of Affective Prosody Processing

At the same age at which infants exhibit differential responses to emotional
facial expressions, they also exhibit differential responses to affective prosody.
Words spoken with angry prosody are more attention-capturing — as indexed
by the heightened amplitude of the Nc component in frontal and central scalp
regions — to 7-month-old infants than those spoken with happy or neutral
prosody (Grossmann et al., 2005). Likewise, sad vocalizations elicit significantly
greater neural activation in brain regions that support processing of affective
stimuli, including the insula and orbitofrontal cortex, than happy (i.e., laughing)
and neutral vocalizations (i.e., coughing, sneezing; Blasi et al., 2011). Infants’
amplified response to negative stimuli such as a fearful face or an angry tone of
voice suggests increased allocation of attentional resources to negative affective
information that may be associated with negative consequences for the infant.

27.5.2 Perception of Smiles

Research using NIRS suggest that brain regions involved in encoding reward
value become functional toward 1 year of age (Mingawa-Kawai et al., 2009).
Between 9 and 13 months of age, infants exhibited increased activation in the
anterior orbitofrontal cortex, a region implicated in processing rewarding
social information, in response to video clips of their mother’s smile relative to
mother’s neutral expression. The infants exhibited more attenuated activation
of the orbitofrontal cortex in response to an unfamiliar mother’s smile. These
findings suggest that orbitofrontal activation is especially responsive to posi-
tive emotional expressions from known and, arguably, rewarding individuals.
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27.5.3 Neural Bases and Correlates of Emotional Expressivity

Spontaneous facial expressions involve an extrapyramidal pathway involving
subcortical structures, such as the basal ganglia, and deep cortical structures,
such as the amygdala, which communicate with the facial motor nucleus (Elliot,
1969; Williams, Warwick, Dyson, & Bannister, 1989). Relative to the substantial
body of work examining the neural correlates of emotion processing, however,
the literature examining the neural correlates of emotional expressivity is lim-
ited. Following Fox and Davidson’s seminal research (1988), there have been few
EEG-based studies of the neural correlates of infants production of emotional
expressions and, to our knowledge, no relevant neuroimaging studies. Portable
methods for the acquisition of cortical hemodynamics through NIRS represent
one method for addressing the urgent need to investigate the neural basis of
infant emotional functioning in situ (Perlman, Luna, Hein, & Huppert, 2014).
An understanding of the neural correlates of emotion expression, and the asso-
ciation between neural responsivity to emotional stimuli and the infant’s pro-
duction of emotional behavior, will require a new generation of research activity.

27.6 Empathy Development

Empathy, sharing another’s emotional experience, is not a discrete
emotion such as happiness, sadness, or fear. Instead, the development of
empathy reflects the confluence of behavioral, cognitive, and expressive fac-
tors that characterize the emergence of emotional functioning more broadly.
We review the development of empathy to illustrate emotional development
as an evolving interface of perception, motoric responses, and actions that are
influenced both by inherited and relational factors.

27.6.1 Responses to Other Infants’ Cries

Precursors of empathy appear to be present in neonates (Sagi & Hoffman,
1976; Simner, 1971). Within 3 to 4 days of birth, infants produce more intense
distress reactions when exposed to a newborn cry than when exposed to a
computer-generated synthetic cry, white noise, silence (Sagi & Hoffman, 1976;
Simner, 1971), or their own cry (Dondi, Simion, & Caltran, 1999). This con-
tagious cry phenomenon continues without evident developmental change
between 1 and 9 months of age (Geangu, Benga, Stahl, & Striano, 2010),
although evidence of increased autonomic emotional arousal in the form of
pupil dilation in response to another infant’s cry has not been documented
before 6 months (Geangu, Hauf, Bhardwaj, & Bentz, 2011). With respect to
individual differences, however, it is not clear whether distress or autonomic
arousal in response to another infant’s crying in the first year of life is related
to later responsiveness to adult distress.
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27.6.2 Responsiveness to Adult Distress

The development of empathic concern is typically assessed by recording infants’
responses to a caregiver or stranger who feigns a distressing event such as stub-
bing a toe (Zahn-Waxler, Radke-Yarrow, Wagner, & Chapman, 1992). Infants’
potential empathy-related behaviors include attempts to alleviate distress or
prosocial behavior (e.g., kisses), empathic concern for the distressed victim (e.g.,
“I'm sorry”), attempts to understand the cause of distress or hypothesis testing
(e.g., “What happened?”), and attempts to replicate another’s experience or self-
referential behaviors (e.g., rubbing one own toe). Exploratory work indicates
that empathic concern and hypothesis testing are observable by 8 months of age
(Roth-Hanania, Davidov, & Zahn-Waxler, 2011). More generally, the frequency
of prosocial behaviors, empathic concern, and hypothesis testing increases sig-
nificantly from 13 to 25 months, and the entire repertoire of prosocial behaviors
is observable by 2 years (Zahn-Waxler, Radke-Yarrow et al., 1992).

27.6.3 Genetic Influence on Empathy Development

By 14 months, there is a higher concordance of prosocial behavior, empathic
concern, and hypothesis testing behaviors among monozygotic (MZ) than and
dizygotic (DZ) twins, suggesting these empathy related behaviors are influenced
by genetic factors (Zahn-Waxler, Robinson, & Emde, 1992). Moreover, genetic
concordance for individual differences in empathy emerged at 20 months and
increased through 36 months in a separate study, while shared environmental
effects that were evident at 14 months gradually declined with age (Knafo,
Zahn-Waxler, van Hulle, Robinson, & Rhee, 2008). These findings highlight
increases in hereditary influence on emerging empathy-related behaviors.

27.6.4 Contributions of Early Interactions to Empathy Development

In addition to the genetic influences indicated by twin studies, maternal
responsiveness during mother—infant interactions is associated with individ-
ual differences in empathy development. Infants whose mothers were more
responsive at 9 months — which encompassed the quality of mothers’ responses
to infants’ bids, distress, need for help, or physiological signals — were more
empathic when their mothers feigned distress at 22 months of age (Kochanska,
Forman, & Coy, 1999). Along with maternal responsiveness, infants whose
mothers were rated as exhibiting greater warmth were more empathic at 14 and
20 months than those whose mothers were rated lower on maternal warmth
(Robinson, Zahn-Waxler, & Emde, 1994). These findings point to the impor-
tance of early warmth and responsivity in fostering empathic responding.

27.6.5 Summary and Future Directions

The development of empathy illustrates the importance of longitudinal stud-
ies integrating early potential behavioral substrates — negative affect and pupil
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dilation in response to a conspecific’s cry — with later empathic action. Finally,
understanding the intersecting roles of hereditary and caregiver responsiveness
on empathy development will require increased attention to genetic correlates
of parental behavior, parental warmth, and gene by environment interactions
in the first years of life.

27.7 Cultural Differences in Infant Emotional Development

The majority of research on infant emotional development has
been conducted in Western societies with highly educated samples (Henrich,
Heine, & Norenzayan, 2010). There are, however, multiple pathways to infant
emotional development. Of particular note are cultural emphases on collectiv-
ism versus individualism, and the valuing of emotional experience and expres-
sion (Halberstadt & Lozada, 2011). Here we explore cultural differences and
similarities in parental expectations of infant emotion, parent responses to
emotion, and differences in infant emotion expressions (Kartner, Holodynski, &
Worman, 2013).

27.7.1 Culturally Divergent Parental Emotional Expectations

In broad strokes, Western and more educated mothers value expressions of
positive emotion in their infants, and tend to try to elicit these expressions
during dyadic interactions (Kértner et al., 2013). Mothers from subsistence
cultures, on the other hand, tend to value quiet contentment in their infants,
and focus on soothing them. Keller and Otto (2009), for example, investi-
gated infant emotional development in urban, independent German families,
and rural, interdependent Nso (Cameroonian) families. While Nso moth-
ers report expecting and valuing calm behavior in their children, and fre-
quently use corrective language to suppress negative emotional displays in
their infants, German mothers report valuing expressivity in their infants and
expect their infants to display both positive and negative emotions earlier than
Nso mothers. Likewise, German mothers expect expressions of joy in their
infants starting around 2 months, while Nso mothers expect these expressions
around 7 months of age. A notable exception involved self-referential emo-
tions (shame and guilt), which Nso mothers expect to see about 10 months
earlier than German mothers, reflecting a cultural valuing of group cohesion
(Keller & Otto, 2009). Such differences in parent expectations appear to be
associated with differences in behavioral responses to infant emotional displays.

27.7.2 Cultural Differences in Emotional Displays and Parental
Responses

Wormann, Holodynski, Kartner, and Keller (2012) found that levels of infant
smiling and maternal imitative smiles did not differ between Nso and German
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groups at 6 weeks. By 12 weeks, however, German mothers and their infants
engaged in more social smiles and imitation than Nso mother-infant dyads.
A developmental divergence was also evident in the infant’s behavior responses
to maternal imitation (Wormann, Holodynski, Kartner, & Keller, 2014).
Maternal imitation of infant smiles was associated with increases in the dura-
tion of infant smiles in the German sample at 8 weeks, but was not evident in
the Nso sample until 12 weeks. This careful documentation of developmental
differences in parental (and infant) responsivity suggests how culturally medi-
ated differences in emotional expressions arise.

Differences between the more interdependent (Nso) and more independent
(German) cultures were also evident at a molar behavioral level. Over the first
3 months of life, Nso mothers engaged in more body contact and fewer face-
to-face interactions. By contrast, German mothers increasingly engaged in
face-to-face interactions and exhibited increases in vocal contingent respon-
siveness (Kértner, Heller, & Yovsi, 2010; Keller, Borke, Lamm, Lohaus, &
Dzeaye Yovsi, 2011). Nso mothers report breastfeeding to help their infants
regulate negative emotions, while German mothers report breastfeeding pri-
marily to satisfy hunger (Keller & Otto, 2009). Likewise, Richman, Miller,
and LeVine (1992) found that Gusii mothers in an interdependent Kenyan
culture focused on soothing and calming responses to 4- and 10-month-old
infant emotional displays, while American mothers attempted to engage the
infants in emotionally arousing conversation-style interaction. Moreover, an
early investigation found that !Kung San infants in Botswana initiated more
frequent cries of briefer duration than Dutch or American infants (Barr,
Konner, Bakeman, & Adamson, 1991). However, the differences apparent in
targeted contrasts of more and less developed societies are not always appar-
ent in multinational studies. Specifically, a large (N = 684) observational study
in Argentina, Belgium, Brazil, Cameroon, France, Kenya, Israel, Italy, Japan,
South Korea, and the United States did not reveal differences in the likelihood
a mother would pick up and hold her distressed infant (Bornstein et al., 2008).
This suggests the need for in-depth observational research of infant—parent
emotional interaction across multiple cultural contexts.

27.8 Policy Implications

Cross-cultural comparisons suggest a diversity of normative caregiv-
ing styles and trajectories of infant emotional development. Moreover, beliefs,
practices, and infant emotionality are part of larger cultural and societal sys-
tems. They reflect implicit and explicit beliefs about what is necessary and ideal
in a developing child (are toddler temper tantrums, for example, mortifying or
unavoidable?).

Cultural diversity has policy implications because of the multi-ethnic nature
of most Western societies, and the degree to which American society is host to
diverse parenting cultures associated with differences in ethnicity and income
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(Sperry, Sperry, & Miller, 2018). Overall, however, the importance of direct social
interaction with parents, other caregivers, and peers to infant emotional devel-
opment cannot be overstated. Thus, generous parental leave policies are impera-
tive in allowing both mothers and fathers adequate time to build relationships
with their infants. Moreover, infant care, preschool, and prekindergarten pro-
grams — including Head Start — are important contexts for emotional develop-
ment (Santos, Daniel, Fernandes, & Vaughn, 2015). Adequate funding of such
programs has both immediate and long-term consequences for positive social
development and sound fiscal policy (van Huizen, Dumhs, & Plantenga, 2017).

27.8.1 Specific Policy Issues

The recognition of expressions of pain in the young infant remains an impor-
tant policy issue in neonatal medicine (Cruz, Fernandes, & Oliveira, 2016).
In this vein, it is important to recognize the importance of both the cry face
and cry vocalizations as prima facie indices of distress. Cry faces and crying
are robustly elicited by pain (Izard, Hembree et al., 1983) — and neonatal pain
appears to be associated with long-term pain sensitivity (Valeri et al., 2016).
With respect to positive emotion, it is noteworthy that modern, educated cul-
tures place a larger emphasis on visually mediated positive engagement than
do many more traditional cultures. Thus, we suggest that for parents, the
development and occurrence of positive emotion (e.g., social smiling) should
be seen as an opportunity for relaxed positive engagement rather than a goal
to be achieved (Beebe et al., 2016).

Finally, the increase in electronic media exposure and active digital use by
infants is concerning (Chang, Park, Yoo, Lee, & Shin, 2018). Parents of infants
with reported social-emotional difficulties indicate greater use of mobile tech-
nology to regulate their children’ negative affect (Radesky, Peacock-Chambers,
Zuckerman, & Silverstein, 2016), and greater use of such technologies is asso-
ciated with parental ratings of risk for social-emotional delay (Raman et al.,
2017). Limitations on infant exposure to electronics (with the exception of
video chatting with family) has been recommended by the American Academy
of Pediatrics (McClure, Chentsova-Dutto, Barr, Holochwost, & Parrott,
2015). Nevertheless, not only are infants increasingly engaged with digital
interfaces, but parents increasingly monitor their infants using digital equip-
ment (Messinger et al., 2015). High-quality research exploring the impact of
these factors on infant social and emotional development is necessary to better
understand their long-term consequences.

27.9 Future Directions

This chapter’s review of infant emotional development suggests three
salient directions for future research: (1) integration of multiple indices of
emotional process, (2) increased attention to the temporality of emotional
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processes and emotional regulation, and (3) use of naturally occurring elici-
tors of strong emotion.

First, reports on infant facial expressions would be enhanced by document-
ing their correspondence with related expressive vocal and bodily actions.
Pointedly, research on infant facial expressions rarely employs a thorough
analysis of infant vocalization (and vice versa). There is a clear need for careful
multimodal analysis of facial, bodily, and vocal behavior — ideally integrated
with measures of heart rate and skin conductance — to identify emerging infant
emotional states such as sadness and anger. Such research would be further
strengthened by the integration of neurophysiological measures of cerebral
activity provided by EEG and functional near-infrared spectroscopy (fNIRS)
into studies of emotion production. Inclusion of neural and physiological
measures of emotion would provide the opportunity to address unanswered
questions such as the extent to which positive emotional expressions reflect
a decrease in cognitive tension and physiological arousal, a supposition that
has been posited for decades but for which evidence is limited (Sroufe &
Waters, 1976).

Second, by incorporating potential behavioral attenuators of expres-
sive actions, research on temporal associations would, in turn, elucidate the
development of infant mechanisms for regulating emotion (Ekas, Braungart-
Rieker, & Messinger, 2018). Here, we have suggested that anger expressions are
an attenuated version of the cry face. In a similar vein, observations by both
Camras and Oster suggest that the raised chin and pouting (protruding) lower
lip characteristic of the sadness expression may occur prior to cry-face expres-
sions and help regulate negative affect — but these temporal patterns require
rigorous study. Research on the degree to which these different expressive con-
figurations in fact co-occur and follow one another in time would shed new
light on the behavioral and developmental emergence of anger and sadness
expressions and their components. However, fine-grained coding of facial and
vocal expression is frequently a rate-limiting factor in research on infant emo-
tional production and emotion regulation. Future research in emotion regula-
tion and emotional development more broadly is likely to involve increased
integration of advances in the use of computer vision and signal processing
to reliably measure infant and caregiver emotional expressions, vocaliza-
tions, and body movements (Hammal et al., 2019; Messinger et al., 2009; Rao
et al., 2017).

Third, low levels of concordance between emotion-eliciting contexts and
facial expressions of discrete negative emotion might lead investigators to pur-
sue such investigations at later ages in the hopes of detecting clear evidence
for expressions of discrete emotion states. These expressions would have to
be interpreted as such by adult raters. A difficulty with this strategy, however,
is a lack of clear evidence for the consistency with which even adults display
discrete negative emotions (Aviezer, Trope, & Todorov, 2012; Yik & Russell,
1999). An alternate possibility is that ethical, appropriate constraints on
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research limit understanding of infants’ reactions to especially potent negative
stimuli. In this regard, researchers may consider the use of publicly posted vid-
eos on sites such as YouTube.com as well as initiatives to have citizen scientist
parents record and submit emotional behaviors such as temper tantrums for
analysis (Camras et al., 2018). These resources — as well as recording of events
such as vaccinations — may provide access to potent emotion-eliciting situa-
tions that will expand our understanding of infant emotion (Backer, Quigley,
& Stifter, 2018).
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