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Abstract: Children’s temperament is a central individual characteristic
that has significant implications, directly and indirectly, for their social,
emotional, behavioral, cognitive, and health outcomes, through its
evocative and moderating effects on other social and contextual
influences. Accounting for these contextual influences is critical to
articulating the role of temperament in children’s development. This
Element defines temperament and describes its roots in
neurobiological systems as well as its relevance to children’s
developmental outcomes, with a focus on understanding the influence
of temperament in children’s social and environmental contexts. It
covers key developmental periods, situating the contribution of
temperament to children’s development in complex and changing
processes and contexts from infancy through adolescence. The Element
concludes by underscoring the value of integrating contextual,
relational, and dynamic systems approaches and pointing to future
directions in temperament research and application.
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Temperament and Child Development in Context 1

1 Introduction

Children’s development occurs in the context of reciprocal relationships nested
within complex, interacting contexts and systems that include both proximal
relationships and broader social and structural influences (see Figure 1). An
important part of the bioecological systems model on children’s development is
the contribution of children themselves to their developmental processes and
environments (Bronfenbrenner & Morris, 2007). In this model, person charac-
teristics shape the course of development through their alteration of the direc-
tion, exposure to, and strength of other influences. Children’s temperament is
a central individual characteristic that has significant implications for their
social, emotional, behavioral, cognitive and health outcomes, directly and
indirectly through its evocative and moderating effects on other influences.
Therefore, it is critical to account for these contextual influences in articulating
the role of temperament in children’s development.

The following sections of this Element define temperament and describe its roots
in neurobiological systems as well as its relevance to children’s developmental
outcomes, with a focus on understanding the influence of temperament within
children’s contexts. The Element then covers key developmental periods, situating
temperament’s contribution to children’s development in the complex and changing
processes and contexts from infancy through adolescence. It articulates how
adopting dynamic systems-theoretical approaches can inform future directions in
temperament research and application.

2 Definition and Biological Basis of Temperament

The concept of temperament is thousands of years old. It has had a variety of
definitions, but it generally refers to inherent individual differences in how
individuals respond emotionally to their environment and experiences. In
ancient medicine and philosophical perspectives, such as the Indian
Ayurveda system of medicine and the Greek and Roman physicians and
philosophers, temperament characteristics were thought to be determined
by the balance of body fluids or humors. With advances in the understanding
of neurobiological systems and functioning, perspectives on temperament
have evolved, although temperament continues to be viewed as individual
differences in emotional reactivity and regulation, rooted in neurobiological
systems. Until the 1950s much of the thinking about temperament concerned
adulthood. With Thomas and Chess (1977), attention turned to individual
differences in infants’ reactions to their environments and regulation of their
emotions and behaviors, thus launching research on the role of temperament
in children’s development.
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2 Child Development

Macrosystem:
Societal & cultural values &
norms, social & economic
policies, media

Exosystem:
Neighborhood risk and
resources, local policies

Mesosystem:
Relations between
micro- & exosytems

Microsystem:
Parenting, family, school,
peers, extracurriculars

Individual:
Age, sex, gender,
temperament,
personalty,
well-being

Figure 1 Bioecological systems model of the contribution of children’s
temperament in interaction and transaction with social and contextual
influences and developmental processes.

Since then, research with children has been grounded predominantly in four
temperament approaches (Goldsmith et al., 1987). Thomas and Chess (1977)
identified individual differences across nine dimensions (activity, regularity,
reactivity, adaptability, intensity, mood, distractibility, persistence, and sensory
threshold) and introduced the terms “easy,” “difficult,” and “slow to warm” as
child temperament styles. Their work inspired the “goodness-of-fit” model which
proposes that the match between child temperament and the environment deter-
mines children’s developmental outcomes. Buss and Plomin (1975) focused on
temperament traits with a genetic basis and employed a gene-by-environment
approach, seeking to understand the relative contributions of each, as well as their
interactions, to temperamental and behavioral phenotypes. In another approach,
Goldsmith considered the impact of predispositions toward experiencing and
acting on different types of emotions and the use of observational methods
(Goldsmith & Campos, 1982). Rothbart’s model of temperament focused on
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Temperament and Child Development in Context 3

definitions and operationalizations of the characteristic ways in which individuals
may respond to situational demands and facets of behaviors, physiological
responses, emotions, and attention specific to certain contexts (Rothbart et al.,
2003). It also introduced executive attention as a component of temperament that
serves as a basis for regulation.

2.1 Definition

Temperament is commonly defined as the physiological basis for individual
differences in reactivity and self-regulation, including motivation, affect, activ-
ity, attention, and inhibitory control characteristics. These individual differ-
ences are genetically based, biologically rooted, present early in life, relatively
stable, and shaped by experience (Rothbart, 2011; Rothbart & Bates, 2007).
Reactivity refers to responsiveness to changes in external and internal environ-
ments. It includes physiological and emotional reactions related to negative and
positive affect. Dimensions of negative reactivity include frustration (anger,
irritability) and fear (inhibition, withdrawal), which are thought to indicate
activity in the behavioral activation system (BAS, frustration reactivity) and
behavioral inhibition system (BIS, fear reactivity) as articulated in Gray and
McNaughton’s (1996, 2000) conception of temperament. Individual differences
in frustration reactions generally arise in response to a goal or reward being
blocked or removed, or to a perceived hostile intent. Individual differences in
fear reactions generally reflect responses to novel or uncertain situations that
present a perceived threat of negative consequences. Dimensions of positive
reactivity include approach, pleasure, smiling, and laughter, sometimes com-
bined into a dimension of surgency, and are rooted in the BAS that motivates
reward sensitivity (Gray & McNaughton, 1996). Conversely, low positive affect
is associated with sadness. Self-regulation refers to executive control processes
and behaviors that operate to modulate physiological, affective, or behavioral
reactivity. Self-regulation includes attention focusing and shifting, cognitive
and behavioral inhibitory control, and delay ability in reward contexts, which
compose the construct of effortful control and facilitate the regulation of
attention, emotions, and behavior to flexibly match the demands of a given
situation (Rothbart & Bates, 2007).

Temperament is genetically based, with estimates of genetic contribution in
the 0.20 to 0.60 range (e.g., Saudino & Wang, 2012). It is also moderately stable
across proximal developmental periods of childhood, with stability estimates
typically in the 0.30 to 0.50 range. Estimates of stability are generally robust
across potential moderators (Bornstein et al., 2019), although magnitudes
depend on measurement method (e.g., parent report, laboratory assessment),
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4 Child Development

children’s and mothers’ age, parent education, length of time span between
measurements, and whether estimates are corrected for unreliability (Bornstein
etal., 2017, 2019; Kopala-Sibley et al., 2018; Putnam et al., 2008). Continuity
of similar behaviors over time, referred to as homotypic continuity, is readily
observed, especially later in childhood and adolescence. However, a great deal
of continuity during early childhood is heterotypic, wherein an underlying
characteristic is preserved over time, yet its manifestations vary with develop-
ment. For example, behavioral inhibition presents as distress to novelty early in
infancy, and later turns to hesitation to approach novel objects or situations
(Putnam et al., 2008). Given estimates of moderate genetic contribution, stabil-
ity and continuity, it is not surprising that experience and context play consid-
erable roles in shaping the expression of temperament (Rothbart & Bates,
2007). Thus, temperament represents characteristics present early in life that
shape and are shaped by family and environmental interactions and result in
differential responsiveness to socialization experiences.

2.2 Temperament and Personality

The constructs of temperament and personality are closely related, and the
conceptual basis for this relation has been the topic of much investigation and
some debate. Some authorities view personality dimensions as encompassing
temperament, others consider temperament as representing a developmentally
different set of dimensions, and yet others view temperament as the develop-
mental precursor and core of later emerging personality characteristics (see De
Pauw, 2016 for overview). The five factor model (FFM) of personality which
consists of dimensions of extraversion, agreeableness, conscientiousness, neur-
oticism, and openness to experience (McCrae & John, 1992) has most com-
monly been studied in relation to temperament. For example, temperament
negative reactivity is closely related to neuroticism, defined as the disposition
to experience negative affect, including anger, anxiety, irritability, emotional
instability, and depression (Shiner & Caspi, 2012; Tackett et al., 2008).
Similarly, effortful control is related to conscientiousness, which refers to
a concentrated, reliable, and achievement-oriented attitude in worklike situations
with high levels of involvement and perseverance (Eisenberg et al., 2014).

One conceptual model of the association of temperament with FFM articulates
a progression from early childhood temperament characteristics to developing
FFM characteristics (De Pauw, 2016). Temperament represents a specific set of
core, biologically based individual differences in reactivity and regulation char-
acteristics, whereas personality represents a broader set of constructs that may
encompass temperament and also includes cognitive and social components that
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Temperament and Child Development in Context 5

elaborate or are “layered around” core temperament characteristics (e.g.,
Rothbart, 2011). Starting early in life, individual differences in temperament
shape and are shaped by socialization and contextual experiences that contribute
to an individual’s cognitive and behavioral styles or personality traits. For
example, negative reactivity might contribute to challenging interpersonal inter-
actions, which together shape later emerging cognitive styles to be more nega-
tively biased, contributing to neuroticism. Conversely, early effortful control
likely facilitates engagement in supported learning experiences that enhance
a sense of efficacy and agency, perhaps leading to greater conscientiousness. As
a result, early emerging individual differences might shape the manifestation of
subsequent personality characteristics in transaction with key relationships, inter-
actions, and socialization experiences. In this Element, we elaborate on the
relevant socialization relationships and contexts at different developmental stages
from infancy through adolescence and the roles they play in children’s social,
emotional, and behavioral developmental outcomes.

2.3 Neurobiological Systems Underlying Temperament

Research has identified genetic, neural, and physiological systems that are the
basis for temperament. Neurobiological systems most often studied with respect
to temperament include left/right frontal activation asymmetry, respiratory
sinus arrhythmia, executive function, and hypothalamic—pituitary—adrenocortical
(HPA)-axis activity.

2.3.1 Genetic Basis of Temperament

The genetic basis of temperament traits has been theorized and supported empir-
ically across developmental periods. Behavioral genetics studies suggest that
20-60 percent of variability in temperamental reactive (e.g., activity level,
sociability, positive and negative affect) and regulatory (e.g., inhibitory control,
attentional focusing) traits can be explained by genetic factors (e.g., Saudino &
Wang, 2012). In infancy, frustration, fear, and activity have been explained
largely by additive genetic effects (combined effects of alleles on a single gene
or two or more genes on a phenotype; Goldsmith et al., 1999). Lemery-Chalfant
et al. (2008) reported heritability ranging from 6879 percent for parental reports
of effortful control, and a heritability estimate of 83 percent for observer ratings
of attentional control in middle childhood. In adolescence and adulthood,
strong genetic contributions to harm avoidance, sensation-seeking, and reward
dependence have been reported (e.g., Heiman et al., 2003; Heiman et al., 2004).

Studies have also considered associations between behavioral traits and
“candidate” genes, typically considering variants of single nucleotide
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6 Child Development

polymorphisms (SNP). Although there was considerable excitement about
linking candidate SNPs with temperament variability, the utility of this work
has been called into question because of the complexity of the human genome
and genome-wide association studies (GWAS) becoming more prominent. For
example, the 5-HTTLPR polymorphism in the promoter region of the serotonin
transporter gene SLC6A4 has been described as demonstrating consistent and
strong links with a large array of temperament tendencies as well as depression
(Lichtetal., 2011; see Saudino & Wang, 2012 for review). Yet, a meta-analysis
of data from large population-based and case-control samples (Vs ranging from
62,138 to 443,264 across subsamples), as well as preregistered analyses exam-
ining candidate gene polymorphism main effects and gene-by-environment
interactions, indicated that depression candidate genes were no more associated
with depression phenotypes than noncandidate genes (Border et al., 2019).
More recent research suggests complex genetic interactions with genes critical
to fetal neurodevelopment playing a role in the origins of psychopathology,
wherein not only do multiple genes have synergistic effects as networks, but
a single gene can have multiple effects in terms of psychological symptoms or
disorders. For example, pleiotropic (i.e., associated with more than one dis-
order) loci within genes that show heightened expression in the brain beginning
in utero and playing prominent roles in neurodevelopmental processes have
been implicated in disorders such as major depression (Cross-Disorder Group
of the Psychiatric Genomics Consortium, 2019), and should be considered with
respect to temperament.

2.3.2 Behavioral Activation and Inhibition Systems

Approach (fight), inhibition (flight), and freeze systems rooted in the sympa-
thetic branch of the autonomic nervous system, as well as parasympathetic and
prefrontal cortex (PFC) brain systems, provide much of the biological founda-
tion for temperament, contributing to reactivity and emotion regulation. These
systems coordinate different areas of the brain as well as peripheral activity
(e.g., of the vagus nerve) as a foundation for motivation, emotion, and behavior.
Although some aspects of these systems and the mechanisms behind their
coordination remain elusive, a great deal has been learned by relying on
neuroimaging techniques.

Work examining the inhibition (flight) system is both theoretical and empir-
ical in nature. Withdrawal motivational responses were theorized to be part of
an avoidance system, which has acquired a number of different names, includ-
ing behavioral inhibition system, fight—flight system (sometimes referred to as
fight-flight—freeze system), and threat avoidance system. Regardless of the
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Temperament and Child Development in Context 7

specific terms used, they share a common focus on responses to signals of
punishment and nonreward, that is, the potential for a negative consequence.
This responsiveness to punishment and nonreward includes readiness for action
(arousal level) and heightened attention to cues of threat or danger. Behavioral
inhibition is a tendency of some children to withdraw or react negatively in
response to novelty or uncertainty, including people, places, events, and objects
(Garcia Coll et al., 1984). Behavioral inhibition is typically experienced
together with fear on the emotional level. Thus, the BIS is thought to support
fear and avoidance, orient to cues of punishment and nonreward, and to be
capable of arresting behavior that serves to achieve approach or reward-related
goals (Gray & McNaughton, 1996). Jerome Kagan’s work focused on behav-
ioral inhibition, generally defined as hesitancy to approach new or unfamiliar
objects or situations (Kagan, 1998). Inhibited children can be described as shy,
cautious, fearful, and motorically tense, whereas uninhibited children tend to be
social and outgoing (extraverted) in novel situations, and do not show as much
motor restraint as inhibited children. Kagan and colleagues viewed these tem-
perament types as reflecting individual differences in underlying biological
processes, reporting a number of physiological differences between inhibited
and uninhibited youngsters (e.g., Kagan & Fox, 2006). Specifically, Kagan
proposed that inhibited and uninhibited temperament types were a function of
differences in the reactivity of the limbic system, and the amygdala in particular
(Kagan & Snidman, 2004).

Biological models of sensitivity to reward and approach invoke the BAS in
their explanations and definitions. This system is responsible for positive
emotional experiences including joy, delight, or pleasure in the anticipation of
reward and positive outcomes, as well as anger or frustration when reward
approach and attainment are blocked, potentially resulting in aggression (Gray
& McNaughton, 1996). This appetitive—motivational system motivates
approach behavior, including goal-directed actions and risk-taking. The neuro-
biological foundations for reward approach and threat-sensitive systems are
described in the next subsection.

2.3.3 Left/Right Frontal Asymmetry

Well-established models describing neurobiological foundations of the BAS
and the fight side of the fight—flight system, as well as the BIS and flight (and/or
freeze) aspect, have focused on asymmetrical activation of the frontal cortex
and lateralization of approach/avoidance activity (Fox, 1994) using electro-
encephalogram (EEG) technologies to measure electrical activity. The left and
right frontal cortical regions are asymmetrically related to approach and
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8 Child Development

avoidance motivational and emotional tendencies. Greater trait approach and
reward sensitivity are reflected in relatively stronger left-frontal activation,
whereas a greater tendency toward inhibition and withdrawal is reflected in
dominant right-frontal activation (e.g., Calkins et al., 1996; Gartstein, 2019;
Hane et al., 2008). Behavioral inhibition system activation involves the amyg-
dala, basal ganglia, and hypothalamus, all parts of the limbic system, as well as
the right dorsolateral PFC and the right temporal region, associated with right-
hemisphere dominance discerned via an asymmetric pattern of frontal EEG
activity (Kagan & Snidman, 2004; Sutton & Davidson, 1997). The BAS recruits
the corticolimbic—striatal-thalamic network and relies on dopamine pathways
from the ventral tegmental area to the subcortical and frontal cortical regions,
favoring left-frontal activation. Dopamine pathways involve a variety of critical
functions, such as movement and neuroendocrine control, as well as reward
motivation and executive functions (Coan & Allen, 2004; Depue & Collins,
1999). Although EEG asymmetry measures electrical activity at the cortex, the
pattern of lateralization — right- versus left-frontal dominance — is reflective of
underlying brain activity that involves limbic structures critical to emotional
processes (e.g., amygdala). The BIS and BAS are thought to work in tandem
(Fox, 1994), and this mutual regulation was recently examined across develop-
ment, indicating coordinated action across the two hemispheres and links
between developmental shifts in brain activity and temperament (Gartstein
et al., 2020).

2.3.4 Respiratory Sinus Arrhythmia

Respiratory sinus arrhythmia (RSA) is a widely used cardiac indicator of
parasympathetic activation that has been linked to reactivity and emotion
regulation in childhood (Beauchaine, 2015). Variability in heart rate in response
to respiration is mediated primarily by activity of the vagus nerve. Vagal
influence diminishes during inhalation, resulting in heart rate acceleration,
and increases during exhalation, causing heart rate deceleration. The character-
istic respiratory rhythm of RSA provides a noninvasive measure of cardiac
vagal tone and peripheral regulation (Porges, 1997). Both trait-like or baseline
RSA and changes in RSA in response to challenges are related to temperament.
In infants, higher baseline RSA occurs with lower negativity and the need for
less calming from parents (Huffman et al., 1998). In older children, high RSA is
related to better social skills, more efficient mental processes, and better
behavioral regulation (Doussard-Roosevelt et al., 1997). Changes in cardiac
vagal tone in response to challenges reflect the vagal brake through which rapid
inhibition and disinhibition of vagal tone to the heart (i.e., via the sinoatrial
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Temperament and Child Development in Context 9

node, which is the heart’s pacemaker) can rapidly mobilize or calm an individ-
ual. Infant research has shown the importance of the vagal brake in the regula-
tion of social and attentional behaviors that require an awareness of the
environment and the ability to engage or disengage (Graziano & Derefinko,
2013). Overall, trait-like RSA reflects reactive tendencies, whereas decreases in
RSA during challenging encounters are markers of attention-based regulation
of emotion and behavior (Porges, 1997, 2011).

2.3.5 Executive Control

Effortful control is conceptualized as the executive-based core of self-
regulation, and there is considerable overlap in the conceptualization and
operationalization of effortful control and executive function. Effortful control
plays a role in top-down regulation of cognition, emotion, and behavior, with
executive attention serving as a core mechanism (Tiego et al., 2020). Executive
functioning includes attention regulation, inhibitory control, and cognitive
flexibility, components that overlap with effortful control, but executive func-
tioning also includes higher-order functions such as planning, decision-making,
and problem-solving, that is, complex cognitive strategies that can arise from
the application of basic executive-control processes (Nigg, 2017). Thus, con-
ceptually, effortful control represents the attention regulation and inhibitory
core of executive functions that emerge in early childhood and serve as the basis
for more complex cognitive and behavioral self-regulation capacities that
develop later. Studies that simultaneously examine effortful control and execu-
tive function identify substantial overlap, including evidence of an underlying
common factor (Kilin & Roebers, 2021; Lin et al., 2019; Schmidt et al., 2022;
Tiego et al., 2020) composed of attentional and inhibitory control (Kim-Spoon
etal., 2019) and shared genetic influence explained by executive attention (Rea-
Sandin et al., 2023).

Attention processes present in infancy contribute to executive-control devel-
opment (Marcovitch et al., 2016). This executive attention-based regulatory
capacity emerges in early childhood, with marked increases occurring from two
to six years of age (e.g., Carlson et al., 2005) and continued growth at
a moderate rate throughout childhood (Lengua, 2006; Lensing & Elsner,
2018; Poon, 2018). A critical milestone involves a shift away from reliance
on the alerting attention network, which is primarily externally driven (e.g.,
responding to salient visual and auditory cues, like a sudden loud noise; Posner
et al., 2012; Rothbart et al., 2003), to a more flexible executive-attention
network, including the anterior cingulate cortex (ACC), basal ganglia, and
areas of the PFC under dopamine modulation, with which attention becomes
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10 Child Development

more internally driven and goal-directed. This shift in the dominance of atten-
tion systems is accompanied by physical maturation of brain structures, network
connectivity changes, and a shift in predominant neurotransmitters involved,
supporting advanced self-regulation (Rothbart et al., 2003). The executive
network provides the foundation for control of working memory, monitoring
conflict and conflict resolution, response to error, and selecting preferred
responses between alternative options (e.g., Posner et al., 2012; Rothbart
et al., 2003).

Studies link effortful control with brain activation in several domains. In
a meta-analysis, EEG alpha power, a measure of engagement in self-regulatory
processes, was related to executive functions in infants and young children
(Hofstee et al., 2022). Parent-reported effortful control in four- to five-year-old
children was related to better performance on a cognitive flexibility task and less
activation of the dorsolateral PFC (Quifiones-Camacho et al., 2019). In children
aged six and older, as well as in young adults, N2 and P3 event-related potential
(ERP) components reflect activity in the ACC and PFC and represent executive
attention and inhibitory control. Recognition of conflict or the inhibition of
a prepotent response is reflected in N2 (Buss et al., 2011; Zordan et al., 2008),
and P3 is related to attentional monitoring and evaluation of stimuli (e.g., Rueda
et al., 2004). In middle childhood, the development of effortful control is linked
with the maturation of resting state networks, in particular the default-mode
(DMN) and task-positive networks (TPN). The DMN has been proposed to play
a critical role in preplanned behaviors, executive behavior, and reward process-
ing, and the TPN is important for behavioral control. Development of these
systems appears to be a prerequisite for the development of attentional and
behavioral control (Knyazev et al., 2017).

The implications of activity in these neural systems for children’s social,
emotional, and behavioral adjustment might be accounted for by the interplay
between executive and emotion processes. Both hyper- and hypo-arousal of
reactivity systems are associated with lower attentional and affective control
(Wass, 2021). Greater relative right-frontal cortical activity is associated with
withdrawal motivation and negative affect, but it is also associated with greater
regulatory control (Gable et al., 2018), and greater relative right activation may
be associated with effortful control of emotions rather than negative affectivity
itself (Lacey et al., 2020). Neural activity related to greater executive control is
expected to underlie regulation of emotional reactions, particularly negative
emotions, by facilitating attentional shifting away from threatening stimuli,
inhibitory control of cognitive biases, and minimizing prepotent or impulsive
cognitive and behavioral responses, particularly in response to stressful
experiences and contexts.
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2.3.6 HPA Axis

Activity of the stress-sensitive HPA system has been linked with temperament,
with the primary focus on modulating the effects of exposure to stress (e.g.,
Gunnar et al., 2003). Activation of the HPA axis results in the release of cortisol,
and minimally invasive procedures allow for its measurement, making cortisol
the most frequently studied component of the psychobiology of stress respon-
siveness. The HPA axis displays a diurnal rthythm with the highest levels of
cortisol typically occurring in the morning and decreasing across the day, with
the lowest levels near bedtime (Kirschbaum et al., 1990). Laboratory-induced
stressors have been used widely to examine HPA reactivity through measuring
cortisol prior to and again following an experimental manipulation in research
with infants, children, and adults. Research has also leveraged changes in the
diurnal cortisol rhythm in response to stressors encountered in everyday life to
understand HPA functioning and the role of temperament in stress responses —
for example, at the beginning of the school day (Turner-Cobb et al., 2008).

In preschool-age children, higher surgency and lower effortful control were
associated with elevated cortisol, with aggressive behaviors and peer rejection
mediating this association (Gunnar et al., 2003). Specifically, more surgent
children with lower effortful control tended to exhibit more aggression; this
translated into peer rejection, which was in turn linked with higher cortisol
levels. Low positive emotionality was also associated with higher morning
cortisol for preschool-age children whose mothers reported a history of depres-
sion (Dougherty et al., 2009). Spinrad et al. (2009) measured salivary cortisol
levels in preschoolers before and after a frustrating task. Engaging in the task
resulted in an elevation of cortisol for a portion of the preschool sample
(52 percent) and higher cortisol reactivity scores — the difference between
cortisol levels at pretest and at the end of the laboratory visit (approximately
forty minutes posttest). These patterns were associated with greater mother-
reported effortful control.

Stressful experiences, such as child maltreatment, influence the development
of stress-responsive neurobiological systems, especially if the stressful experi-
ences occur during periods of rapid brain development (Loman & Gunnar,
2010; Shannon et al., 1998). Lower socioeconomic status (SES) is associated
with both elevated and blunted diurnal cortisol patterns in children and adoles-
cents (Dowd et al., 2009), suggesting that either form of altered HPA-axis
functioning may indicate a disrupted or inflexible stress-response system
(Blair et al., 2011; Bruce et al., 2009).

Importantly, consistently high levels of cortisol are thought to have detrimen-
tal effects on the functioning of the HPA system by damaging the regulatory
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12 Child Development

mechanism which appears to lose the sensitivity required for effective control,
no longer increasing and decreasing concentrations dependent on environmen-
tal circumstances. In fact, long-term exposure to adversity seems to result in
hypocortisolism, or consistently low levels of cortisol, attributed to this HPA
dysregulation (Heim et al., 2000; Koss et al., 2016). The relation of HPA
reactivity or cortisol concentrations with top-down control afforded by execu-
tive functions may be bidirectional, as high cortisol concentrations appear to
disrupt the development of executive control, whereas deficient executive
functions have been linked with excessive HPA reactivity (Blair et al., 2011;
Lengua et al., 2020; Wagner et al., 2016). This disruption of executive function
development may be one important mechanism behind the contribution of
environmental adversity to poor self-regulation. Parenting has been shown to
mediate the impact of adversity, especially poverty-related chronic stress, on
HPA-axis functioning. For example, maternal negativity accounts for the effect
of cumulative family risk on lower morning cortisol levels for preschool-age
children (Zalewski et al., 2012). The latter is important because evidence of the
effects of modifiable mediators, such as parenting, provides an avenue for
potential prevention or early intervention, wherein, for example, parents could
be supported to respond to their children with warm, sensitive, and consistent
parenting behaviors.

3 Temperament, Developmental Processes, and Outcomes

Temperament is consistently shown to be a robust predictor of children’s
developmental outcomes, including academic and social-emotional compe-
tence, peer relationships, and behavioral and physical health outcomes.
Rothbart and Bates (2007) proposed several potential processes to account for
these effects, and evidence supports temperament’s direct, additive, indirect,
reciprocal, and interactive effects. Risk and promotive factors in children’s
contexts shape the biological underpinnings and behavioral manifestations of
temperament. In turn, temperament influences the degree to which a child is
exposed to some risk and promotive factors and contributes to the likelihood of
children developing problems. Temperament also moderates relational and
contextual experiences, increasing or decreasing the effects of both risk and
promotive experiences.

3.1 Direct Effects

Temperament characteristics, individually and in combination, have direct and
additive effects on children’s developmental outcomes, often over and above
the contribution of other relational and contextual influences. Temperament

Downloaded from https://www.cambridge.org/core. IP address: 13.58.16.202, on 25 Dec 2024 at 06:28:37, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009521840


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009521840
https://www.cambridge.org/core

Temperament and Child Development in Context 13

predicts children’s academic competence and performance as well as peer
relationships and social competence in school settings (e.g., Sanson et al.,
2011). Negative reactivity has been linked to higher levels of both internalizing
and externalizing problems (Eisenberg et al., 2002; Eisenberg et al., 2009), and
effortful control predicts better social competence and lower internalizing and
externalizing problems in children (e.g., Eggum-Wilkens et al., 2016; Eisenberg
et al., 2004; Kim-Spoon et al., 2019; Spinrad et al., 2007; Van Beveren et al.,
2019). Positive affect, when examined individually, predicts positive outcomes
such as social-emotional competence (Eisenberg et al., 2009), whereas low
positive affect is associated with increased risk of depression, particularly in
combination with high negative emotionality (Dougherty et al., 2010). By
contrast, surgency increases the risk of externalizing at high levels and of
internalizing at low levels (Gartstein et al., 2012). These effects sometimes
manifest as a developmental cascade from one outcome to another. For
example, temperament anger reactivity in early childhood predicts lower social
skills at age seven, which, in turn, predicts teacher-rated academic performance
and problem behaviors (Dollar et al., 2018). Additionally, temperament con-
tributes to health-related outcomes. For example, temperament negative affect
and self-regulation relate to sleep problems in infants (Morales-Munoz et al.,
2020) and in adolescents (Moore et al., 2011). Also, temperament relates to
children’s eating behavior, parental feeding practices, and children’s weight,
with relevance to children’s obesity (e.g., Stifter & Moding, 2019).

3.2 Indirect, Evocative, and Reciprocal Effects

Temperament has an indirect effect on developmental outcomes through evoca-
tive effects that influence how others react to and interact with the child,
including reciprocal associations, which both shape and are shaped by chil-
dren’s relationships and experiences (Lengua & Wachs, 2012). Multiple studies
provide evidence of “child effects” — namely, child temperament being related
to alterations in parenting and parent—child interactions. For example, greater
propensity toward smiling and laughter and increases in these expressions of joy
across the first year of life predicted fewer negative parenting practices
(Bridgett et al., 2013). On the other hand, greater infant negative emotionality
predicted more overall maternal parenting stress, and child anger was prospect-
ively related to hostile parenting from adoptive parents (Shewark et al., 2021).
When children’s higher negative emotionality and lower effortful control elicit
more negative parent behaviors, these parent behaviors, in turn, can increase
children’s vulnerable temperament characteristics (e.g., Eisenberg et al., 1999;
Klein et al., 2018; Lengua, 2006). For example, infant irritability predicted less
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effective stimulation and physical contact, less responsiveness, and more sooth-
ing behaviors compared to mothers of nonirritable infants (van den Boom &
Hoeksma, 1994), whereas greater maternal responsiveness predicted decreases
in irritability (van den Boom, 1989).

There is similar evidence that temperament elicits differential responses from
other adults in children’s lives, such as teachers. For example, child shyness and
effortful control were shown to both directly and indirectly predict teacher—
child conflict and closeness, and in particular, child shyness was indirectly
related to lower teacher—child closeness through less frequent child-initiated
teacher—child interactions (Rudasill & Rimm-Kaufmann, 2009). Indirect effects
are also reflected in children’s selection of experiences and environments (e.g.,
Caspi & Shiner, 2008). For example, negative emotionality and low effortful
control predict selection into deviant peer groups (e.g., Clark et al., 2023;
Creemers et al., 2010).

The association of temperament with children’s social, emotional, and behav-
ioral outcomes might also be indirect through its impact on appraisal and coping
responses to stress (Carson & Bittner, 1994; Lengua et al., 1999; Santiago et al.,
2012; Thompson et al., 2014), which, in turn, mediate the effects of tempera-
ment on adjustment (Thompson et al., 2014). Individual differences in reactivity
and self-regulation contribute to the individual’s initial automatic response to
stress and may constrain or facilitate certain types of regulatory processes,
particularly higher-order appraisal and coping characteristics such as the ability
to sustain and shift attention toward or away from a stressor, baseline levels of
arousal, and the ability to use strategies to deal with negative emotions (Compas
et al., 2001, 2004; Evans & Kim, 2012). Indeed, temperament predicts rank-
order changes in appraisal and coping, with effortful control predicting relative
decreases in threat appraisal and frustration predicting relative decreases in
active coping (Thompson et al., 2014).

3.3 Interaction Effects

Interactive effects involve temperament altering the magnitude or direction of
effects of relational and contextual factors, such as exacerbating or mitigating
the effects of parenting, family, neighborhood, or SES-related risk. For
example, individual differences in sensitivity to threat, affective arousal in the
face of stress, and capacity for regulating cognitive, emotional, and behavioral
responses to stress can either increase or decrease the impact of other risk
factors, thus contributing to the likelihood of vulnerable or resilient outcomes.
A variety of patterns of temperament-by-environment interactive effects have
been hypothesized and observed. Goodness-of-fit refers to the degree of match
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between the child’s characteristics and the parent’s demands, expectations, or
behaviors. That is, a good match between a child’s temperament and his or her
environment (parenting in particular) leads to more positive adjustment,
whereas a poor fit between child characteristics and the demands of their
surroundings leads to problematic or maladaptive outcomes (Thomas &
Chess, 1977). The differential reactivity model proposes that children with
different individual characteristics vary in their reactivity to both environmental
stressors and supports (Wachs, 1992). The diathesis—stress framework, articu-
lated by Heim and Nemeroff (1999) and elsewhere, specifies that poor or
adverse experiences will be most detrimental to those with certain vulnerability
traits that exacerbate the negative effects of exposure to such experiences.
However, the diathesis—stress model does not offer hypotheses about individual
differences in response to positive or supportive experiences. Differential
susceptibility (Boyce & Ellis, 2005) and vantage sensitivity models (Pluess,
2017) represent special cases of differential reactivity. In the differential sus-
ceptibility model, it is theorized that traits associated with gene variants that
increase an individual’s vulnerability when exposed to a low-quality environ-
ment also increase their responsiveness to the positive effects of the correspond-
ing high-quality environment (Boyce & Ellis, 2005). The vantage sensitivity
model specifies that gene variants associated with increased vulnerability to
adversity also increase the likelihood that individuals will benefit from support-
ive environmental influences in general (Pluess, 2017).

The preponderance of studies examine how temperament contributes to
children’s adjustment and psychopathology by mitigating or exacerbating the
effects of stress and adversity, thus contributing to children’s vulnerable or
resilient responses to stress (Lengua & Wachs, 2012). For example, one longi-
tudinal study found that, for children high in negative emotionality at age 1%
years, cumulative risk had an increased negative impact on emotion dysregula-
tion at age 3'% years, and in turn, emotion dysregulation predicted lower social
competence at ages 5 and 6 years across both home and school contexts (Chang
et al., 2012). A cross-sectional study by Corapci (2008) found that the adverse
impact of cumulative risk on social competence in preschoolers was exacerbated
by low inhibition, but children who were high in inhibition had comparable social
competence under both low- and high-risk environments. Another study used
both variable and person-centered analyses to examine the moderating effects of
temperament on the association of cumulative risk with preschool-age children’s
teacher-reported adjustment problems, finding that children higher in frustration,
lower in fear, and lower in delay ability were particularly vulnerable to develop-
ing adjustment problems in high-risk contexts (Moran et al., 2017). In
a longitudinal study with a large Dutch population-based cohort, lower levels
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of surgency mitigated the positive association between early life stress and
externalizing problems, whereas better attention shifting capacities, an aspect
of executive functioning, weakened the association between early life stress and
internalizing problems (de Maat et al., 2022). The findings across these studies
are consistent with a diathesis—stress model wherein a temperament characteristic
exacerbates the effects of a risk factor on children’s adjustment, or protective
effects, in which a temperament characteristic mitigates the effects of stress.
A meta-analysis found that the most consistent support in interaction tests is for
diathesis—stress and goodness-of-fit models (Slagt et al., 2016).

A notable gap in this literature is a lack of consideration of the mechan-
isms that account for the moderation of stress exposure, and this is an
important direction for future research. For example, in one study the
association between cumulative risk and parenting behaviors depended on
children’s level of self-regulation. Cumulative risk was associated with
lower maternal-responsive parenting, controlling for children’s tempera-
ment, and a regulated temperament (low frustration and high regulation)
was associated with higher maternal responsiveness and lower maternal-
control behaviors. Furthermore, the positive association between cumulative
risk and maternal control was stronger for children who demonstrated a less
regulated temperament (Popp et al., 2008).

In addition, individual differences in temperament might result in a differential
impact of stress on appraisal and coping (Chang et al., 2012; Corapci, 2004; Dich
et al., 2017). In one study, temperament moderated the association between
cumulative risk and changes in appraisal and coping over time (Parrish et al.,
2021). Children who are higher in effortful control show an increase in their level
of positive appraisal, whereas children low in effortful control decrease their use
of active coping, as levels of cumulative risk increase (Parrish et al., 2021).
Overall, these findings highlight the importance of considering the mechanisms
of temperament-by-context interactions, including the potential mediating roles
of family relationships, parenting, and children’s appraisal and coping, which are
key influences on children’s developmental outcomes.

Rothbart and Bates also identified temperament-by-temperament interactions
as potential processes for understanding linkages between temperament and
adjustment, and in particular self-regulation modulating reactivity (Nigg, 2006;
Rothbart & Bates, 2007). Rothbart and Bates (2007) described regulatory
systems as capable of moderating more reactive ones, so that for a distress-
prone child, greater effortful control would enable more flexible, and presum-
ably adaptive, emotional responses in comparison to a child high in negative
reactivity and not presenting with high effortful control. Consistent with this
theoretical formulation, Eisenberg et al. (2001) reported an interaction effect
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wherein greater effortful control buffered the effect of higher anger/frustration
on maladjustment. Gartstein and colleagues (2012) similarly reported higher
levels of both internalizing and externalizing behaviors in children with low
effortful control and high negative emotionality, in comparison to distress-
prone children with more advanced regulatory skills. Similar findings show
that higher frustration reactivity is more strongly related concurrently and
prospectively to early adolescent externalizing problems, but not anxiety or
depression, when youth are lower in executive control (Halvorson et al., 2022).
Youssef et al. (2016) found that negative emotional reactivity was associated
with adolescent risk-taking (a composite that included substance use, multiple
sexual partners, bike helmet and seatbelt use, etc.) at low levels of effortful
control.

Temperament-by-temperament interactions have also been examined in rela-
tion to sensitivity to punishment and reward. Rhodes et al. (2013) used lab tasks to
assess sensitivity to punishment and reward (negative and positive emotional
reactivity) and inhibitory control. Results suggested that low reward sensitivity
was prospectively associated with adolescent depression symptoms at high levels
of inhibitory control. In contrast, high reward sensitivity was prospectively
associated with high levels of externalizing problems at low levels of inhibitory
control. In a cross-sectional study, Sportel et al. (2011) found that high levels of
sensitivity to punishment were associated with internalizing symptoms, and this
relationship was strongest at low levels of attentional control. Kim-Spoon et al.
(2016) found that sensitivity to reward was associated with adolescent substance
use, but only at low levels of inhibitory control assessed via a composite of
behavioral task and imaging data. As in Colder et al. (2013), sensitivity to
punishment was unrelated to substance use. Overall, these studies support the
idea that reactivity and regulation operate together in the form of moderation to
predict internalizing and externalizing problems and substance use.

The relevant relationships, experiences, and contexts that interact and trans-
act with temperament may vary at different developmental stages, as do the
processes by which temperament contributes to children’s developmental out-
comes. The remaining sections discuss key relationships, experiences, contexts,
and processes that, together with temperament, shape children’s development.

4 Social, Cultural, and Contextual Influences
on Temperament Development

Although we focus on the contributions of child temperament to their develop-
mental outcomes, it is critical to consider the broader contexts in which children
and families are situated. Contextual factors often have stable or persistent
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18 Child Development

effects on parents, caregivers, family relationships, neighborhood, and school
experiences. In addition, culture, social expectations, and contextual stressors
affect an individual’s reactivity and regulation. These contextual influences
must be accounted for to gain a better understanding of temperament’s contri-
bution to developmental outcomes and to avoid overestimating the effects of
child temperament. For example, in the presence of persistent or pervasive
contextual influences that potentially contribute to higher levels of negative
emotionality or lower effortful control, the context may function as a third
variable or confounding factor that accounts for a substantial portion of the
association between temperament and developmental outcomes. Furthermore,
the adaptive functions of a temperament trait depend on the cultural norms,
values, and attitudes toward that trait in the specific cultural context. For
example, the relation between shyness and social competence was found to
vary between North American and Chinese cultures, between rural and urban
Chinese children, and between cohorts of urban Chinese children in different
phases of social change (Yiu et al., 2020).

4.1 Culture, Immigration Status, and Acculturation

Culture plays a role in variations in the development and manifestation of
temperament characteristics. This transmission of culture is thought to occur
via the developmental niche, a child’s proximal environment including settings
and experiences (Harkness & Super, 1994; Super & Harkness, 1986). Culture
shapes physical and social settings, child-rearing practices and socialization
goals, and parental “cthnotheories,” that is, values and beliefs about socializa-
tion practices that will facilitate the goals of child development. Furthermore,
the contextual-developmental perspective asserts that cultural differences
in values and expectations around emotionality, self-regulation, and social
interactions can shape attitudes toward children’s temperament and result in
differential reinforcement or approval of desired characteristics and rejection of
less-desired characteristics, which in turn shapes temperament development
and expression and its functional significance (Chen, 2018). Culture-level
values such as collectivism and individualism have also been linked with
temperament development (Putnam & Gartstein, 2017). Individualism depicts
a cultural emphasis on self-interest and preservation, with relatively loose
social networks, whereas collectivism refers to an emphasis on group success
and strong social connectedness (Hofstede et al., 2010).

These perspectives are revealed in cultural variation in characteristics such as
shyness and self-regulation. For example, independence and initiative are
viewed as valuable goals of socialization in Western, individualistic societies,
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but are less desirable in Eastern societies that may be more collectivistic. Thus,
higher levels of shyness and fearfulness are associated with positive parental
and family responses in China, South Korea, and Thailand, compared with
families in Canada, the United States, and Australia (e.g., Chen et al., 1998;
Kim et al., 2008; Rubin et al., 2006). Similarly, self-regulation is emphasized
in collectivistic cultures, as they are more likely to encourage engagement in
behaviors that benefit the common good. Therefore, parents in China have
stronger expectations for self-control in their children than their counterparts
in North America (Chen et al., 2003). Consistent with these expectations,
differences in some characteristics have been identified, although reporter
biases might play a role in identified differences (Bornstein & Cote, 2009).
Higher levels of self or effortful control have been found among children from
East Asian societies compared to Western cultures (e.g., Chen et al., 1998;
Krassner et al., 2017). And higher levels of fearfulness and self-control have
been found among children from Latin American cultures, which tend to value
collectivism, compared to the United States, although this relation varied by
Latin American region (Gudifio & Lau, 2010; Polo & Lopez, 2009). One study
utilized data from 83,847 parent reports of temperament surgency, negative
affectivity, and regulatory capacity in infants, toddlers, and children from 341
samples gathered in 59 countries (Putnam et al., 2024). Negative affectivity
was higher in southern Asia and South America, where countries share a more
collectivistic orientation, compared to Northern and Western Europe, coun-
tries in which children who demonstrated higher surgency were more likely to
be characterized by a short-term orientation, emphasizing satisfaction of
immediate desires (Hofstede et al., 2010).

Cultural influences can be observed in research with children and families
who immigrate to the United States. The population of children in immigrant
families (i.e., children with at least one foreign-born parent) is growing rapidly
around the world. In the United States, one in every four children aged 0—18
years grows up in immigrant families (Urban Institute, 2019). Yet, there are vast
differences among immigrant families in terms of their reasons for migration,
length, timing, path, and experiences of migration/immigration, their premigra-
tion and postmigration socioeconomic and sociocultural characteristics, as well
as the attitudes, policies, and resources of immigrants’ receiving countries,
societies, and communities (Bornstein, 2017). According to the integrated risk
and resilience model (Suarez-Orozco et al., 2018), the adaptation of immigrant-
origin children is influenced by the complex interplay and interactions among
individual factors (including child temperament), microsystems (e.g., family,
school, neighborhood), political and societal contexts of reception, and
children’s developmental stage and its associated tasks.
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A developmental process salient for immigrant-origin children is accultur-
ative stress due to immigration experience and adapting to the host/dominant
culture (Romero & Pifia-Watson, 2017). For example, research conducted with
US immigrants has highlighted multiple sources of acculturative stress, includ-
ing intergroup discrimination, language stress and language brokering,
intragroup marginalization, and family cultural conflict. Acculturative stress
is a salient risk factor for mental health problems in children of immigrant
families (Romero & Pifla-Watson, 2017). By contrast, the process of immigra-
tion and cultural adaptation is often associated with unique developmental
experiences such as bilingualism, biculturalism, and multiculturalism, which
can be promotive or protective factors for children of immigrant families
(Suérez-Orozco et al., 2016), and temperament might confer added protection
or risk in relation to the process of cultural adaptation.

Research on children of immigrant families has investigated how processes
of cultural orientation or acculturation might shape the development of tem-
perament or personality (Bornstein, 2017). Cultural orientations reflect the
processes by which individuals are influenced and actively engaged in the
traditions, norms, values, and practices of a culture of destination (Tsai &
Chentsova-Dutton, 2002). Consistent with the hypothesis that a culturally
favored temperament trait would be more encouraged in immigrant families
which are highly engaged in the specific cultures (e.g., effortful control is highly
valued in collective cultures such as Mexican and Chinese cultures), researchers
found that in Mexican-American youth, Mexican cultural values were posi-
tively associated with their effortful control in middle childhood (Atherton
et al., 2019). Moreover, parents’ Asian orientation was found to be positively
associated with Asian-American children’s regulated shyness (reflecting higher
effortful control) but not temperamental shyness (Xu & Krieg, 2014). However,
other researchers have failed to find direct associations between cultural
orientation(s) and effortful control (Gys et al., 2024). In addition, Gys et al.
(2024) found that children in immigrant families with greater parent—child gaps
in Chinese orientation scored lower on parent-rated self-regulation. This finding
suggests the need to consider cultural orientation in immigrant families as
multigenerational and multidimensional processes and demonstrates differen-
tial associations between cultural factors and temperament traits assessed with
different methods or in different contexts (Bornstein, 2017).

Research has also addressed how cultural orientation, acculturative stress, or
other immigration-related processes shape the adaptive functions of tempera-
ment. Mixed evidence has been found. For example, Mexican cultural values
did not moderate prospective relations between effortful control and school
behavioral problems in a longitudinal study of Mexican-origin youth in the
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United States (Atherton et al., 2019). Neither parents’ nor children’s US
American and Chinese cultural orientations moderated prospective relations
of self-regulation to behavioral maladjustment in a longitudinal study of
Chinese-American children in early elementary school (Gys et al., 2024).
However, mothers’ cultural orientations moderated the relation between tem-
perament profiles in infancy and behavioral and physiological regulation in
toddlerhood in a sample of low-income, predominantly first-generation
Mexican-American families (Lin et al., 2021). Specifically, a negative reactive,
low-regulated temperament profile only conferred later risks for dysregulation
among infants whose mothers displayed very low levels of a US American
orientation (i.e., for behavioral dysregulation) or very high levels of Mexican
orientation (i.e., for RSA).

4.2 Economic Hardship and Contextual Risk

Living in a context characterized by low income or poverty can take a toll on
family and caregiving relationships and, in turn, on children’s social, emo-
tional, and behavioral adjustment. Some of this impact appears to be mediated
by adversity on children’s emotional reactivity and regulation. Approximately
14 to 18 percent of children in the United States live in poverty; however, the
rates are as high as double that for Black or African American, Indigenous,
Latin American, and other children of color (Kids Count Data Center, 2022).
Low income is associated with the increased likelihood of a number of risk
factors, including negative life events, residential instability, food insecurity,
and neighborhood problems. According to the family stress model (Conger
et al., 1994), these factors, in turn, can adversely impact children’s family
contexts, increasing the likelihood of family conflict, disorganization,
and parental mental health problems. Furthermore, these risk factors often
co-occur and have cumulative effects on children’s adjustment (Ackerman
etal., 2004; Evans, 2003; Linver et al., 2002; Mistry et al., 2002). In addition,
low income and its associated risk factors can tax parental capacities for
self-regulation and be related to less effective parenting, which also mediates
the effects of income on children’s developmental outcomes (Conger et al.,
2002; McLoyd, 1990).

In particular, low income and its associated adversity shape the underlying
neurobiology and behavioral expression of children’s temperament. In a sample
of mothers living in a low-income context, prenatal stressful life events pre-
dicted higher RSA reactivity and weaker recovery when infants were six
months of age, whereas mothers’ perceptions of stress predicted their reports
of lower self-regulation (Bush et al., 2017). Similarly, prenatal experience of
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economic insecurity predicts infant RSA baseline at 2—4 months of age
(Thompson et al., n.d.), and prenatal cumulative risk is related to higher infant
HPA-axis reactivity (Thompson et al., 2024). The impact of income and adver-
sity on children’s temperament persists into early and middle childhood with
evidence that family income or SES and its related adversity (e.g., Gouge et al.,
2020; Lengua, 2006, Lengua et al., 2015; McCormick et al., 2014), as well as
neighborhood SES (McCormick et al., 2014), predict higher reactivity and
lower effortful control. Income, economic insecurity, and cumulative risk also
relate to ERPs reflecting executive control (e.g., Kishiyama et al., 2009;
Ruberry et al., 2017; Stevens et al., 2009) and dysregulation of the HPA axis
in early and middle childhood (Thompson et al., 2018; Zalewski et al., 2016).
Some of these effects may be accounted for by the associations of low income
with experiences of neighborhood risk (e.g., high crime rates, limited recre-
ational opportunities), family contexts and relationships, parenting, disrupted
sleep, higher body mass index (BMI), and other health indicators.

4.3 Parental Mental Health

Parental mental health problems represent a context that can affect parenting,
parent—child relationships, and other family relationships, as well as potentially
shaping temperament. Most research examining the association of parental
mental health and child outcomes has focused on maternal mental health, and
both maternal depression and anxiety are associated with social, emotional, and
behavioral problems in children (e.g., Barker et al., 2011; Behrendt et al., 2020;
Goodman etal.,2011). One mechanism of these effects might be through effects
on temperament. For example, a meta-analysis revealed that both maternal and
paternal depression and anxiety are associated with greater infant negative
affectivity (Spry et al., 2020), and other research indicates that they are associ-
ated with lower effortful control and positive affect, and higher surgency (e.g.,
Behrendt et al., 2020; Thompson et al., 2021), including in adolescence
(Abitante et al., 2022). In addition, parenting and family context moderate
associations of maternal depression and anxiety with temperament. For
example, in a sample of infants, maternal depression predicted increases in
infant temperament difficulty at low, but not at high, levels of positive family
functioning (e.g., Parade et al., 2018). As noted, parental depression is more
likely when families experience economic hardship and contextual risk, high-
lighting a central tenet of the bioecological systems model that complex,
bidirectional, and interacting relations exist among children’s broader social
and family contexts, relationships, and temperament, and may differ at different
developmental periods.
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4.4 Prenatal Environment

The effects of contextual risk on children’s development begin in the prenatal
period. The prenatal environment shapes temperament development through
epigenetic mechanisms, with pathways that involve maternal physiology and
offspring brain development (Gartstein & Skinner, 2018). Stress and maternal
distress experienced in gestation alter offsprings’ organs, tissues, and systems,
resulting in lifelong observable changes to physiology, cognition, and behavior
(e.g., Van den Bergh et al., 2020) and are associated with greater infant negative
emotionality and lower effortful control (e.g., Davis et al., 2007; Nolvi et al.,
2016). Exposure to alcohol (e.g., Alvik et al., 2011; Haley et al., 2006; Schoeps
et al., 2018), cigarettes (e.g., Froggatt et al., 2020), toxins such as lead, dichlor-
odiphenyltrichloroethane (DDT), polychlorinated biphenyls (PCBs), and
bisphenol A (BPA) (e.g., Antonelli et al., 2016), and nutritional deficits (e.g.,
de Rooij et al., 2011), particularly iron deficiency (e.g., Hernandez-Martienz
etal.,2011; Wachs et al., 2008), have also been shown to relate to more difficult
temperament and greater negative reactivity. However, because prenatal effects
on children’s development often co-occur with postnatal risk factors such as
maternal mental health, substance use, or economic hardship, it is important to
account for persistent and pervasive contextual risk factors when investigating
the potentially unique influences of the prenatal environment (e.g., Thompson
et al., 2024).

5 Developmental Periods, Contexts, and Outcomes

Temperament represents core motivational and emotional reactivity and regu-
lation systems, which are present from birth, and thus plays a role in altering
relationships and experiences from birth. Infants and toddler temperament is
influenced by experiences of caregiving, family relationships, and contexts,
while simultaneously evoking variations in those experiences. In this period,
caregiving experiences serve to regulate early childhood emotional reactivity,
shaping later emerging self-regulation capacities. In the preschool and early
school years, the child’s environments and relationships widen to include
relationships with extended family, caregivers and teachers outside the family,
as well as early peer interactions. During this time, there is a marked increase in
self-regulation capacities, largely driven by the development of the prefrontal
cortex underlying executive function abilities. With these increased capacities
for focused attention, inhibitory control, flexibility, and delay of gratification,
children are introduced to more structured and formal educational contexts
during middle childhood. These contexts also expand the importance and
impact of social relationships with teachers, coaches, and peers, while parent
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and family relationships and parenting continue to have pronounced effects on
children’s developmental outcomes. The balance of influence from parents and
families to peers, school, and community settings begins to shift in preadoles-
cence and into adolescence, with the child’s experiences increasingly involving
peer, school, extracurricular, and neighborhood contexts. Through these evolv-
ing relationships and experiences outside of the home, temperament is shaped
while simultaneously altering the nature and influence of those experiences on
children’s social, emotional, and behavioral adjustment, as well as the develop-
ment of personality.

5.1 Infancy and Early Childhood
5.1.1 Fear Reactivity and Emerging Effortful Control

Many important developmental milestones are achieved in the first two years of
life. With regard to aspects of temperament reactivity and regulation, fear
development at the end of the first year and the emergence of attention-based
regulation in the second year are likely two of the most critical. Both develop-
mental processes are context dependent, with family and parenting factors
playing a role in shaping their unfolding.

There are normative increases in fear in infancy, particularly during the latter
half of the first year of life, as inhibition of approach toward novel or intense
stimuli emerges (Carranza et al., 2000; Rothbart, 1986, 1988). Growth model-
ing studies indicate nonlinear increases in fearfulness across infancy
(Braungart-Rieker et al., 2010; Gartstein et al., 2018). These intensive longitu-
dinal evaluations of behavioral fear provide evidence of a rapid increase
between eight and ten months of age, which is consistent with earlier studies
(Rothbart, 1988). Individual variation in growth in fear related to temperament
differences have implications for later outcomes. For example, steeper increases
in fearfulness are associated with greater toddler anxiety (Gartstein et al., 2010).
In addition, inhibited temperament in the second year of life predicts increased
social anxiety in adolescence (Schwartz et al., 1999), and “high reactive” infants
demonstrated a greater functional magnetic resonance imaging (fMRI) signal
response in the amygdala to a presentation of novel faces (associated with
anxiety) two decades later (Schwartz et al., 2003).

The regulatory domain of temperament is typically conceptualized as effort-
ful control (Bridgett et al., 2015; Gartstein et al., 2016). Origins of effortful
control coincide with maturation of the frontal lobes and advances in executive
functions. According to Rothbart (2011), effortful control is based on the
development of the executive-attention system and provides children with self-
regulation and flexibility to approach objects or situations that elicit fear, or to

Downloaded from https://www.cambridge.org/core. IP address: 13.58.16.202, on 25 Dec 2024 at 06:28:37, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009521840


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009521840
https://www.cambridge.org/core

Temperament and Child Development in Context 25

avoid others that appear rewarding, as needed. Characteristics reflective of
effortful control (e.g., flexible, voluntary control of attention, inhibitory control)
are associated with development of the executive-attention system (Spinrad
et al., 2007). Whereas the orienting attention network dominant during early
infancy is modulated by the cholinergic system, the executive-attention network
begins to exert its influence at the end of the first year of life and is primarily
moderated by dopaminergic input from the ventral tegmental area (Posner et al.,
2012). A number of conceptual distinctions have been made in regard to
emotion regulation, and effortful control is understood to broadly support
such efforts, be they focused on modulating emotion itself or on its outward
expression starting at the end of the first year of life (Eisenberg et al., 2004;
Rothbart, 2011).

Earlier regulatory capacity dependent on orienting attention sets the stage for
development of effortful control (Gartstein et al., 2013; Putnam et al., 2008).
Specifically, infants who persist in attending to stimuli, as well as soothe more
easily in response to parental efforts, enjoy physical contact with caregivers and
more low-intensity activities or stimuli, and show more advanced flexible and
voluntarily controlled attentional skills associated with executive functions.
Approach and avoidance tendencies have also been implicated in the develop-
ment of effortful control and the establishment of closely linked executive
functions. According to Kochanska and Knaak (2003), fearfulness may facili-
tate the development of effortful control. However, a negative relation between
executive functions and shyness has been demonstrated (Blankson et al., 2011),
suggesting a complex pattern of effects mixed in direction, with positive and
negative associations between fear/shyness and executive functions contribut-
ing to effortful control. Approach-related findings also lack consistency, insofar
as infant surgency is linked with higher effortful control; however, surgency at
eighteen months predicts later effortful control in the negative direction
(Gartstein et al., 2009; Putnam et al., 2008). This pattern of results could be
a function of not adequately capturing dynamic developmental processes or the
components of surgency operating differently. The variability may also be
a function of moderation effects conferred by parenting, which alter the nature
of approach and avoidance links with effortful control.

5.1.2 Parent-Infant Interactions and Relationship

Parent—infant interactions represent a critical aspect of the infant’s social milieu
that contributes to the development of effortful control and self-regulation. The
brain undergoes dramatic changes during the first years of life, including an
overproduction of synapses followed by pruning. The synapses that remain are
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thought to be experience-dependent (Kolb, 2018), and parents play a central
role in structuring infants’ experiences, including social interactions. Bernier
et al. (2016) found that maternal positive affect was associated with EEG
markers relevant to cognitive and emotional functioning, namely, higher base-
line frontal theta (4—6 Hz) and alpha (6-9 Hz) at ten and twenty-four months of
age. Importantly, maternal positive affect was observed at five months of age, at
which time links between brain development and maternal behavior had not
emerged. This “sleeper” effect likely reflects the accumulation of parent—infant
interaction influences on the child’s brain over time and underscores the need to
investigate relations between parent—infant exchanges and children’s brain
development longitudinally. As noted, parent—child interactional factors, crit-
ical because of their ubiquitous nature, can be expected to moderate links
between approach/avoidance and emerging regulation in infancy and across
early childhood, modulating their contributions to the development of top-down
control enabled by executive function. The dynamics driven by these factors are
experienced on a daily basis over “multiple trials” shaping developmental
changes that serve to establish self-regulation and related processes.
Parent—child interactions represent critical contributors to the development of
approach and avoidance systems and their affective components (Buss & Kiel,
2013; Fox et al., 2001), with most studies examining parental sensitivity or
responsiveness. For example, infants with more sensitive mothers show slower
increases in fear between four and sixteen months of age (Braungart-Rieker
et al., 2010). High infant reactivity to novelty predicts toddler anxiety when
mothers are less sensitive at six months of age (Crockenberg & Leerkes, 2006).
Maternal sensitivity also appears to serve a protective function relative to fear
and right-frontal activation early in infancy (e.g., Hardin et al., 2021). Gloggler
and Pauli-Pott (2008) found that children of more sensitive mothers engaged in
greater active regulation in a fear-eliciting situation, which could explain this
protective effect. With respect to other elements of mother—infant interactions,
reciprocity has been linked with slower increases in fearfulness across the
first year of life, and the tempo of interactions with lower levels of fear at four
months (Gartstein et al., 2018). In examining approach systems, reciprocity and
positive emotional tone of mother—infant interactions predict positive affectiv-
ity in four-month-old infants, whereas tempo of interactions is associated with
steeper growth of positive affectivity across infancy (Gartstein et al., 2018).
Protective effects of sensitive, responsive parent—child interactions have
been noted with respect to fear and avoidance. However, these effects do not
appear to be uniform. Sensitivity to distress and nondistress both appear to be
protective earlier in infancy (Leerkes et al., 2009, 2012). However, maternal
sensitivity to distress tends to promote later fearful behavior, as older infants

Downloaded from https://www.cambridge.org/core. IP address: 13.58.16.202, on 25 Dec 2024 at 06:28:37, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009521840


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009521840
https://www.cambridge.org/core

Temperament and Child Development in Context 27

exhibiting behavioral inhibition are more likely to remain inhibited when
mothers are consistently sensitive to their negative affect (Arcus, 2001; Buss
& Kiel, 2013). Similarly, Park et al. (1997) reported that sensitive, nonintrusive
parenting contributed to increased fearfulness for infants high in negative
emotionality, and oversolicitious maternal behavior to increased inhibition for
already-fearful children (Rubin et al., 2006). Highly responsive mothers, who
are not intrusive or overprotective, may nonetheless inadvertently decrease
opportunities for internal modulation of affect by externally regulating infant
distress; this is more critical later in infancy as flexible attention-based self-
regulation begins to emerge (Posner et al., 2012). The most convincing evidence
that excessive sensitivity facilitates rather than dampens behavioral inhibition,
increasing the risk of anxiety, comes from work with toddlers that examined
maternal reactions to fear displays (Buss & Kiel, 2011; Kiel & Buss, 2012).
Moderate levels of maternal sensitivity may be optimal, as both very high and
low levels are likely to increase anxiety-related risk for children already dem-
onstrating considerable fearfulness (e.g., Buss & Kiel, 2013).

Although maternal contributions to temperament development have been
studied most extensively in infancy, other family members, of course, play
a role as well. Fathers and extended family, as well as broader community
structures including day-care facilities, provide important support for early
social-emotional development. Mothers and fathers have been described as
providing similar temperament ratings across the first year of life (Sechi et al.,
2020), and there is also evidence that symptoms of anxiety and depression for
mothers and fathers have similar associations with greater infant negative
emotionality (e.g., Sechi et al., 2020). However, some mother—father differ-
ences are notable. For example, Ventura and Stevenson (1986) reported that the
temperament ratings of one parent accounted for less than 50 percent of
variance in the other parent’s scores. In that study, mothers described their
infants as more soothable and less fearful than fathers described them. Sechi
etal. (2020) also identified differences in maternal and paternal ratings of infant
temperament, with mothers reporting more motor activity compared to fathers
at three months of age, whereas at twelve months mothers perceived their
infants as higher in positive affectivity compared to fathers. Fathers may be
more influenced by their child’s gender than mothers when providing tempera-
ment ratings (Bayly & Gartstein, 2013; Parade & Leerkes, 2008) and may also
respond differentially to child temperament attributes in terms of their parenting
(Padilla & Ryan, 2019). Whereas mothers appeared less sensitive, more intru-
sive, and more detached with children who scored low in sociability, fathers
unexpectedly engaged in more educational activities with children higher in
negative emotionality.
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The quality of paternal interactions with young children depends on broader
paternal involvement as well as child temperament (Cerniglia et al., 2014).
Specifically, a better quality of father—infant interactions was associated with
greater involvement overall, but only in the context of higher child social
orientation. Mehall et al. (2009) reported that marital satisfaction mediated
the association between infant regulation and parental involvement, contem-
poraneously for mothers and longitudinally for fathers. It was noted that fathers
begin to engage with their children later in infancy, and contextual factors such
as marital quality become more important over time, impacting the level of their
involvement.

Another important domain of the parent—child relationship has to do with the
development of secure attachment — linked with more sensitive and responsive
parent—child interactions (Ainsworth, 1979) and shown to predict a number of
important child outcomes, such as social competence (Goldsmith & Harman,
1994). There is a modest association between negative temperament (negative
emotional reactivity) and infants’ attachment security with mothers, with an
insecure attachment characterized by resistance being more strongly related to
temperament than secure or avoidant attachment (Groh et al., 2017). No signifi-
cant association was found between negative temperament and father—child
attachment (Groh et al., 2017). Multiple intervention approaches for enhancing
sensitivity and responsiveness in parent—child interactions are available. Some
of these approaches target infants high in negative emotionality in particular, as
these children have been shown to be at an increased risk of insecure attachment
(Calkins & Fox, 1992). An early example of such an approach was implemented
by van den Boom (1995), who delivered a brief intervention to mothers with
infants high in irritability to enhance mothers’ sensitivity and responsiveness to
their cues. This intervention not only increased the security of attachment for
participating infants, it resulted in lasting benefits, with improved child cooper-
ation and peer interactions in later years (van den Boom, 1995). In another
study, an intervention aimed at enhancing infant secure attachment had moder-
ated effects such that the intervention had the intended effect for highly irritable
infants only, indicating a particular benefit of sensitive, responsive parenting to
irritable infants’ attachment security (Cassidy et al., 2011).

5.1.3 Family Relationships

Infant temperament has also been examined in a broader family context, although
this work has been somewhat limited to date. In one study, three-and-a-half-
month-old infants’ temperamental characteristics (fussiness and unadaptability)
were assessed along with marital satisfaction and co-parenting behaviors
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(Schoppe-Sullivan et al., 2007). Associations between infant temperament
and co-parenting behaviors varied as a function of marital quality, so that for
families with high marital quality more optimal co-parenting was observed in
the context of a challenging temperament profile, whereas at low levels of
marital quality co-parenting behavior when caring for a challenging infant
was less effective.

Wong et al. (2009) examined parental beliefs about the importance of the
paternal caregiving role, infant temperament, and marital quality as predictors
of attachment security with both parents, after accounting for their sensitivity.
For mothers, describing the paternal caregiving role as important was associated
with less secure attachment, but only at high levels of infant fussiness. For
fathers, the pattern of results was different: Their view of the paternal caregiv-
ing role as important was associated with a greater likelihood of having securely
attached infants when levels of infant fussiness or marital quality were also
rated as high. Child effects in this context are also notable; for example, mothers
and fathers of infants with greater regulatory capacity express higher levels of
marital satisfaction (Mehall et al., 2009). There is also evidence that fathers are
more engaged in parenting when their daughters are higher in sociability
(McBride & Mills, 1993) and their sons are described as “easy” in terms of
their temperament (Manlove & Vernon-Feagans, 2002). A more nuanced under-
standing of the role of temperament in early childhood development is obtained
when multiple family relationships are considered simultaneously.

5.1.4 Childcare

Temperament-related effects have also been studied in the context of early
childcare experiences. Watamura et al. (2003) showed that, while children
cared for in their homes typically demonstrated decreases in cortisol levels
from morning to afternoon, in a day-care setting cortisol levels increased for
many infants and toddlers. Importantly, those described as higher in social fear
compared to less fearful children exhibited elevated afternoon cortisol and
larger cortisol increases across the day in a childcare setting. Other studies
have taken advantage of the childcare context to examine whether children with
different temperament profiles would be differentially susceptible to the quality
of caregiving effects. Pluess and Belsky (2009) reported that, compared to
toddlers lower in negative emotionality, toddlers higher in negative emotional-
ity exhibit more behavior problems and less social competence in low-quality
childcare but fewer behavior problems and greater social competence in high-
quality childcare settings. This pattern of results is consistent with the “for
better and for worse” differential susceptibility hypothesis, wherein children
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with more challenging profiles perform poorly under conditions of adversity,
yet demonstrate superior outcomes when exposed to enriched environments.
However, such support has not been uniformly found across relevant studies.
For example, contrary to expectations, children low in self-regulation (i.e.,
demonstrating dysregulated behavior) were no more vulnerable to relatively
low-quality day care or more susceptible to day-care effects more generally,
compared to their better-regulated counterparts (Broekhuizen et al., 2015).
Higher levels of shyness, frustration, and soothability predict greater social
competence and better social-emotional adjustment for infants and toddlers
attending Dutch day care. Although supportive interactions between caregivers
and children predicted child well-being and competence, no interaction effects
indicative of differential susceptibility to day-care quality were observed
(Fukkink, 2022).

5.1.5 Physical Health

Temperament also contributes to important aspects of physical health, among
them sleeping, feeding/eating, and risk of childhood obesity. Prior studies
linking temperament to sleeping and eating/feeding in childhood have
unearthed associations between temperament-related challenges and eating
and sleeping problems. For example, fussy—difficult temperament is associated
with sleeping problems (more frequent night wakings and difficulties settling
down to sleep) at one year of age and persistent sleeping problems at two years
of age (Morrell & Steele, 2003). Kelmanson (2004) reported that more distress-
prone infants were more likely to have problems sleeping throughout the night
and needed parental interaction more frequently before falling back asleep.

Infants described as more challenging in terms of their temperament are also
more likely to have difficulties with feeding. For infants in Barbados, difficult
temperament was associated with feeding difficulties and greater parental
involvement during feeding (Galler et al., 2004). Infants with feeding disorders
were more frequently rated as having a difficult temperament, with their
caregivers describing these infants as fussy and difficult to soothe (Feldman
et al., 2004). More difficult temperament and higher levels of negative emo-
tionality (frustration in particular) are associated with higher weight in cross-
sectional studies and more significant weight gain in longitudinal investigations
(Carey, 1985; Darlington & Wright, 2006; Hittner et al., 2016; Niegel et al.,
2007). Surgency is also related to greater weight gain and higher BMI (Burton
etal., 2011).

These findings have been interpreted to mean that infants and toddlers who
present caregivers with temperament challenges may be at risk of sleeping and
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eating problems, as well as childhood obesity. With respect to sleep, these
children may be particularly resistant to bedtime routines, struggling with
returning to sleep when awakened at night. For feeding, displays of distress at
mealtimes may lead to less effective parental efforts, or may involve more
frequent feeding and reliance on calorically dense foods in order to soothe/
lower the level of arousal, which can translate into risk of obesity. However, this
literature is not entirely consistent; for example, Worobey and colleagues
(2014) demonstrated that feeding frequency in infancy is not a function of
difficult temperament displays.

Temperament and infant physical health may have reciprocal effects, as
evidence suggests that health indicators have implications for temperament
development. For example, one study showed that better sleeping behaviors
in a sample of primarily Black and White infants and toddlers living in low-
income homes were related to better effortful control (Bates et al., 2021).
Another study showed that higher BMI was prospectively associated with
lower effortful control in early childhood, mediating the effects of low income
on effortful control (Tandon et al., 2015).

Taken together, the evidence consistently points to the parent—child relation-
ship, parenting, and caregiving settings as both shaping and being shaped by
infant temperament. These early relationships lay the foundation for emotional
reactivity and self-regulation, as well as for social, emotional, and behavioral
adjustment and physical health as children transition into middle childhood.

5.2 Middle Childhood and Preadolescence

Middle childhood and preadolescence are generally defined as between the ages
of six and twelve years. They represent a key period in the development of
cognitive, social, emotional, and behavioral capacities that establish the foun-
dations of mental and physical health and academic accomplishments into
adolescence and adulthood (e.g., Landry & Smith, 2010; Marceau et al.,
2019). Demands and expectations on children increase during this time, coin-
ciding with their growing capacities for self-regulation, coping, problem-
solving, social responsibility, and academic competencies that, in turn, contrib-
ute to their social, emotional, and behavioral adjustment. Temperament contrib-
utes to these developmental outcomes directly and in interaction and transaction
with the child’s family and social and environmental contexts.

During this time, children increasingly interact with individuals and systems
outside the family (i.e., school, peers, media), and parents are faced with the
complex task of providing adequate guidance and support while also facilitating
increased individuation. As children enter grade school, they are expected to
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regulate their behaviors and emotions in the classroom and work indepen-
dently on their school work. Children are also navigating peer relationships
both inside and outside of school, in person and on social media. These
relationships become more complicated as children’s opportunities to connect
grow increasingly independent (e.g., Gifford-Smith & Brownell, 2003).
Furthermore, relationships and interactions occur in the context of neighbor-
hood communities and broader economic, sociopolitical, and cultural contexts
that can have profound effects on the risk and protective factors in children’s
development.

In this developmental period, transactional and interactional processes
between children’s temperament and parenting, and their associated emotion
regulation or behavior problems, are often carried forward from infancy and
early childhood into middle childhood and preadolescence (e.g., Kim &
Kochanska, 2020; Leve et al., 2019), increasing the likelihood of internaliz-
ing and externalizing problems in middle childhood. In addition, children’s
interactions with parents, families, teachers, and peers impact and are
impacted by temperament, also contributing to internalizing, externalizing,
social-emotional, and academic competence.

5.2.1 Parenting

Parenting and the parent—child relationship are key influences on children’s
development in middle childhood and preadolescence. There is consistent
evidence of reciprocal relations between parenting and children’s tempera-
ment, with temperament both shaping and being shaped by parent behaviors,
supporting a transactional process (Kiff et al., 2011). With regard to children’s
negative emotionality, harsh, unsupportive parenting predicts higher negative
emotionality (e.g., Scaramella et al., 2008), whereas warm and sensitive
parenting is associated with decreases in negative emotionality (e.g., Bates
& Pettit, 2007; Bates et al., 2014). At the same time, negative emotionality
affects parenting. High reactivity in preschool children predicts more coercive
parenting (Golciik & Berument, 2021), and preschool “hard to manage”
temperament predicts more power-assertive parenting in middle childhood,
particularly when families are low in resources (parents who are younger,
lower education, low income; Kim & Kochanska, 2020). In addition, incon-
sistent discipline is related to increases in negative emotionality in children,
while child irritability predicts increases in inconsistent discipline by parents
(Lengua & Kovacs, 2005). Infants classified as low reactive had mothers who
were more likely to employ reasoning as a response to verbal conflict when
children reached middle childhood (Hardway et al., 2013). There may be some
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differentiation of the relations of fear and frustration as components of
negative emotionality with parenting. Fearfulness may draw for more warm
and supportive parenting (Lengua, 2006), and make children easier to discip-
line, predicting more compliance in toddlers (Kochanska et al., 2001; van der
Mark et al., 2002). In contrast, frustration appears to consistently elicit more
negative parenting (Kiff et al., 2011).

Clear or consistent limit-setting (Taylor et al., 2013), scaffolding (Lengua
et al., 2014), and warmth (Klein et al., 2018) support the development of
effortful control. In turn, effortful control predicts parenting. Lower inhibitory
control predicts increased maternal hostility (Leve et al., 2019), and higher
effortful control predicts lower maternal negativity (Klein et al., 2018) and more
positive parenting (Soydan & Akalin, 2022), indicating that more regulated
children elicit more positive parent behaviors, leading to better developmental
outcomes.

Additionally, child temperament and parenting interact to predict child out-
comes, with the influence of parenting increased or decreased in magnitude, or
even altered in direction, by child temperament characteristics. Child frustration
tends to be related to higher levels of problem outcomes over and above
parenting effects and exacerbates the effects of negative parenting, whereas
effortful control generally mitigates the effects of negative parenting (e.g., Kiff
et al., 2011). For example, children with low effortful control show greater
externalizing symptoms in response to more punishing parenting than children
with higher effortful control (Ezpeleta et al., 2019). The goodness-of-fit model
provides a nuanced understanding of how temperament interacts with the
environment and experiences, articulating that children benefit from environ-
ments that match their temperament (Chess & Thomas, 1991). For example,
gentle discipline predicts compliance and internalization of rules for fearful but
not for low-fear children (Kochanska 1995, 1997), whereas fearful tempera-
ment exacerbates the negative effects of power-assertive or harsh parenting;
low-fear children, however, do not seem to be adversely affected by these
parenting behaviors (e.g., Kochanska et al., 2007). Also, more inhibited chil-
dren at age three who receive more structured parenting at age five show lower
internalizing symptoms (Liu et al., 2019), whereas more overprotective behav-
iors toward fearful children predict an increase in internalizing problems (Buss
etal., 2021). Additionally, children who are high in surgency or impulsivity may
benefit more from parental guidance in the development of effortful control, and
struggle more when they are less supported or receive less structure
(Shimomaeda et al., 2023; Suor et al., 2019). Temperament alters children’s
responses to parent behaviors, with effective parenting varying based on child
temperament.
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5.2.2 Family Relationships

Family relationships, including family conflict and cohesion, as well as sibling
relationships, represent key socialization experiences in middle childhood and
preadolescence. Low family cohesion, that is a family’s emotional bonds and
sense of closeness (Goodrum et al., 2020; Haddad et al., 1991), and high family
conflict disrupt family stability, straining the parent—child relationships as well
as sibling—sibling relationships. Child temperament influences how a child
contributes and responds to the family environment. Children with more vul-
nerable or difficult temperament characteristics, such as higher negative emo-
tionality or impulsivity, might struggle to cope effectively in a context of high
conflict. Preschool children with more difficult temperaments exhibit greater
internalizing and externalizing problems in high-conflict families compared to
children with easy temperaments, who had fewer problems regardless of level
of family conflict (Tschann et al., 1996). Similarly, interparental conflict is
related to children’s problem behaviors for children high in irritability, but not
for those low in irritability (Hentges et al., 2015). Negative emotionality also
moderates the relation between family cohesion and child well-being, with
children higher in negative reactivity showing lower well-being in a context
of low family cohesion than children lower in negative reactivity (Myerberg
et al., 2019). Family context also shapes children’s temperament. For example,
lower family cohesion and greater conflict predict higher levels of child fearful-
ness (Lucia & Breslau, 2006). Finally, children contribute to these family
dynamics. For example, higher effortful control is associated with increased
positive involvement and communication between parents and children, regard-
less of parents’ level of marital satisfaction (Ato et al., 2015).

5.2.3 Siblings

Sibling relationships, which are affected by family cohesion and conflict (Brody
et al., 1994; Zemp et al., 2021) and by marital hostility (Dunn et al., 1999), also
relate to children’s temperament (Brody et al., 1994; Stocker et al., 1989), which in
turn interacts with birth order and differential parental treatment (e.g., Qian et al.,
2022; Stocker et al., 1989). In older siblings, shyness is associated with more
positive sibling relationships (i.e., less control and competitiveness), whereas
degree of emotional upset is associated with more negative relationships (Stocker
et al., 1989). In younger siblings, the degree of emotional upset is associated with
a negative sibling relationship, whereas sociability is associated with less cooper-
ation but a more positive relationship overall (Stocker et al., 1989). For both older
and younger siblings, differential parental treatment directed at one sibling is
related to poorer sibling relationships (e.g., Stocker et al., 1989). Furthermore,
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child gender may moderate associations between temperament and sibling rela-
tionships. In a sample of same-sex siblings, emotional intensity and low persistence
were both associated with increased agonistic behavior between sisters, and each
sibling’s temperament contributed equally to this dynamic. For brothers, only the
younger brother’s high activity and low persistence predicted more agonistic
behavior (Brody et al., 1994).

5.2.4 Neighborhood

There has been relatively little research on how neighborhood context shapes
temperament in middle childhood or preadolescence. One exception is Hart
et al. (2008), who used two waves of data from the child sample of the National
Longitudinal Survey of Youth (National Longitudinal Surveys, n.d.), the first
when children were three to four years of age, and again two years later.
Neighborhood economic disadvantage was associated with children’s undesir-
able personality/temperament change (decreases in resiliency and overcontrol
and increases in undercontrol) after controlling for family-level characteristics.
These investigators further tested whether maternal depression, Head Start
participation, cognitive and emotional support in the home, or maternal trust
in the neighborhood mediated the relation between neighborhood economic
deprivation and temperament change, but no evidence of mediation was found
(Hart et al., 2008). Using data from the Longitudinal Study of Australian
Children (Australian Institute of Family Studies, 2015) that followed children
from four to fifteen years of age, Stickhouser and Sutin (2020) examined the
joint associations of family and neighborhood socioeconomic disadvantage
with three temperament traits (sociability, reactivity, and persistence). After
controlling for family SES, greater neighborhood disadvantage at baseline was
associated with children’s lower sociability and higher reactivity, and these
relations were stable over time.

Temperament can moderate the impact of neighborhood context on other
domains of child development. For example, using an urban community sample
of eight-to-twelve-year-old children, Bush and colleagues (2010) found that
neighborhood problems (measured by parent and observer ratings) were more
strongly related to lower social competence for more fearful than for less fearful
children and for less irritable than for more irritable children. Moreover,
neighborhood social organization was more strongly associated with higher
social competence for low-fear children than higher-fear children. In a sample
of youth aged ten to twelve years, selected on the basis of the presence or
absence of a paternal history of substance use disorder or other psychiatric
disorders, Rabinowitz et al. (2016) found that youth temperamental withdrawal
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interacted with neighborhood processes in predicting their risks for internaliz-
ing symptoms. Specifically, youth with high withdrawal manifested higher
anxiety/depressive symptoms than youth with low withdrawal in the context
of low neighborhood crime but not in the context of high neighborhood crime.
Youth with high withdrawal also manifested greater internalizing symptoms in
the context of low neighborhood social cohesion but not in the context of high
neighborhood social cohesion.

Although the patterns of temperament-by-neighborhood interactions
reported in the literature have been mixed, these findings have provided evi-
dence that temperament plays a significant role in shaping children’s socializa-
tion experience in neighborhood and community contexts. Further supporting
this perspective, Zhao et al. (2022) identified two longitudinal trajectories of
child exposure to community violence (CECV) reflecting high exposure and
low exposure to CECV, using an at-risk sample of primarily low-income
families with high rates of prenatal substance exposure. Child temperament
and maternal harshness interacted in predicting children’s CECV trajectories:
Children with high activity levels and experiencing high maternal harshness in
early childhood had the highest likelihood of being in the high exposure-
increasing trajectory (Zhao et al., 2022). This study illustrates the value of
examining multiple system levels simultaneously, demonstrating the relevance
of interactions and transactions across temperament, parenting, or family sys-
tem variables, and broader contexts.

5.2.5 Peers

Because temperament emotional reactivity and regulation play central roles
in the quality of children’s relationships in general, it is not surprising that
they impact children’s peer relationships both directly, as children engage
with peers differently and evoke different responses from them, and indir-
ectly through children’s social skills (Sanson et al., 2011). Social or peer
competence is the ability to initiate and maintain effective interactions and
relationships with peers, which promotes a sense of belonging (e.g., Rubin
etal., 2009) and has implications for children’s social, emotional, behavioral,
and academic adjustment over time, including predicting peer problems,
personality, and psychopathology into adolescence (e.g., Baardstu et al.,
2020; Rapee, 2014).

Children’s higher effortful control predicts better social competence (Lengua
et al., 2014; Zhou et al., 2010) and lower externalizing and aggression (Zhou
et al., 2010). In particular, inhibitory control and attention focusing are related
to lower peer conflict, and attention focusing is related to higher sociability,
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better communication and assertiveness in peer interactions (Acar et al., 2015),
and higher social confidence (Beceren & Ozdemir, 2019) in preschool-age
children. Children higher in effortful control are more likely to modulate an
emotional reaction, delay an impulsive response, attend to relevant cues in the
situation, and, as a result, engage in more effective efforts at initiating and
maintaining interactions.

Conversely, children who are higher in negative emotionality (Brumariu &
Kerns, 2013), and anger or frustration in particular (Zhou et al., 2010), tend to
exhibit lower social or peer competence and higher externalizing problems,
which interfere with positive peer relationships. These children react more
strongly and negatively during peer interactions, particularly during disagree-
ments or conflicts, provoking negative reactions from peers and rupturing
relationships. Furthermore, a bidirectional process contributes to the develop-
ment of peer problems such that being higher in negative emotionality lowers
peer status, which in turn increases negative emotionality (Bengtsson et al.,
2022). One mechanism that accounts for this reciprocal association is an
increased tendency to perceive and expect rejection from peers (Araiza
etal., 2020). Children higher in negative emotionality and lower in regulation
are more likely to be rejected by peers (Ato et al., 2020). In addition, children
higher in anxiety—withdrawal and anger—aggression are also more likely to
experience peer victimization, particularly if they are immigrants (Pistella
et al., 2020). Child inhibition or fearfulness also impacts peer relationships.
For example, highly inhibited or risk-averse preschool-age children aged three
to five are less socially integrated and less dominant than children who are
average or highly exuberant or risk seeking, but they are not more likely to be
rejected by peers (Tarullo et al. 2011). In contrast, highly exuberant children
are more dominant, more often exhibit anger, and have more conflictual
relationships (Tarullo et al., 2011).

Surgency, which is related to exuberance, also contributes to peer relation-
ships. Surgency combines positive affect and impulsivity with low shyness and
withdrawal, all behaviors that play a role in peer interactions. Whereas low-
surgent children are likely to be shy and socially withdrawn (e.g., Rubin et al.,
2009), high-surgent children are likely to be socially engaged and outgoing
(Rubin etal., 1995) but are also likely to develop externalizing problems (Stifter
et al., 2008) and be rejected by peers (e.g., Gunnar et al., 2003). Examining
children’s surgency as they were entering grade school at 67 years of age, one
study found that children high in surgency developed more negative peer-
related behaviors, including initiating and maintaining negative interactions,
whereas children low in surgency demonstrated more wariness with peers
(Dollar & Stifter, 2012).
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It appears that these associations depend on other moderating factors, such
as children’s self-regulation or emotion-regulation capacities as well as the
presence of supportive adults. Negative emotionality and effortful control
interact in predicting social competence and peer relationship quality, with
effortful control modulating the effects of emotionality (Eisenberg et al.,
2002). Similar patterns of association have been found in relation to aspects
of social and peer competence. For example, moderate to high levels of self-
regulation predict successful social functioning, particularly for children
who are also high in negative emotionality (Eisenberg et al., 2002).
Attention focusing moderates the association between shyness and peer
communication skills such that high shyness is related to poor communica-
tion only for children low in attention focusing. Low shyness is related to
high peer conflict, but again only for children low in attention focusing (Acar
etal., 2015).

Children’s peer relationships most often occur in school or in other social
contexts, and their relationships with parents, teachers, and other adults, such as
coaches, appear to moderate associations of emotionality and self-regulation
with peer relationships. For example, when children high in surgency also
demonstrate support-seeking during a challenging task, they were rated as
lower in aggression compared to those not seeing support (Dollar & Stifter,
2012). In addition, parenting moderates the relation of fear or inhibition in early
childhood to later peer withdrawal, with sensitive or less overcontrolling par-
enting mitigating the association (Sanson et al., 2011). Similarly, the interaction
between parenting and difficult temperament predicts social competence, such
that when parental emotional and autonomy support are low, children with
difficult temperament are rated by teachers as having lower social competence,
but not when parenting quality is high (Straight et al., 2008).

The quality of the relationship between teachers and children moderates and
mediates the relations of temperament with peer interactions (Rudasill et al.,
2013). One study found that children’s difficult temperament was related to less
close relationships and more conflict with teachers. Teacher—child closeness
was positively related to children’s prosocial behaviors, and teacher—child
conflict was related to high levels of aggression, victimization, and fewer
prosocial interactions, with teacher—child conflict mediating the association
between difficult temperament and peer behaviors (Rudasill et al., 2013).
Another study found that teacher sensitivity and responsiveness in first grade,
with children aged 6—7, moderated the association of infant temperament with
children’s first-grade peer relationships. Having a sensitive teacher buffered the
disruptive effects of low approach, adaptability, and high negative affect on peer
interactions (Frohn et al., 2021).
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5.2.6 School and Academics

Peer relationships and teacher—child relationships are key pathways through
which temperament shapes children’s academic achievement and school adap-
tation. In addition, researchers have examined children’s classroom engage-
ment, liking school, and learning-related behaviors (e.g., study skills) as
mediators in relations between temperament and academic achievement. For
example, using a school-based sample of 2nd to 6th graders aged 6—12 years in
Spain, Sanchez-Pérrez et al. (2018) found that children with high effortful
control had better study skills, which in turn were associated with higher
academic achievement and positive social adaptations at school. Furthermore,
Valiente et al. (2012) found that kindergartners in the United States who were
high on temperamental shyness, anger, or impulsivity and low on effortful
control displayed lower school liking and classroom participation, but effortful
control buffered children from the deleterious effects of impulsivity and anger
on school-related outcomes. In addition, researchers have found bidirectional
relations between temperament and academic achievement. For example,
effortful control shows bidirectional and positive relations with children’s
math achievement in school-aged children 5-9 years old from Chinese-
American immigrant families (Mauer et al., 2021). Together, these studies
highlight the complex pathways through which temperament shapes children’s
learning experience and adaptations in the school context.

5.3 Adolescence

Adolescence is a period of transition from childhood to adulthood that is often
considered to span the ages 12—18. This period is characterized by marked
changes across multiple domains, including physical, cognitive, emotional, and
social development. These changes have substantial implications for the devel-
opment of temperament, temperament transactions with the environment, and
the influence of temperament on adjustment and psychopathology. Here, we
consider the developmental context of adolescence, and summarize some of the
main themes in adolescent temperament research, including the development of
temperament, relationships between temperament and adjustment, and context-
ual factors.

Physical development during adolescence is dramatic and culminates in the
attainment of sexual maturation and adult stature. These changes impact how
adolescents view themselves (e.g., self-esteem, self-concept) and how they are
treated and responded to by others (Graber et al., 2010). Brain maturation
during this period supports cognitive development, including increased effi-
ciency in information processing, better integration of memory and experience,
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and improved abstract thinking and cognitive control (Giedd, 2012, 2015;
Keating, 2012). Maturation of limbic structures is believed to increase reactivity
to reward and stress, and influence processing of emotional experiences and
social information (Romeo, 2012). A notable feature of adolescent brain matur-
ation is that development of neural structures that support improvements in
cognitive control is protracted relative to changes in limbic structures, which
occur more rapidly. This asynchrony is believed to result in positive emotional
reactivity and reward motivation that exceed the capacity for effective self-
regulation and cognitive control, impacting risk-taking and problem behavior
(Almy et al., 2018; Luciana & Collins, 2012; Steinberg et al., 2008).
Coinciding with physical, cognitive, and emotional changes, social relation-
ships are transformed during adolescence. Neural development in the limbic
system coupled with hormonal changes during puberty (e.g., increases in
oxytocin) are implicated in heightened attentiveness to social stimuli and the
increased salience of peer relations (Steinberg, 2008), supporting a shift toward
spending more time with peers and increased interest in romantic relationships.
These changes also impact parent—child relationships. Autonomy and inde-
pendence are key developmental tasks of adolescents and require parent—child
relationships to reorganize and become more egalitarian (Allen & Loeb, 2015;
Branjie, 2018). Although it is important for parents to provide continued
warmth, support, monitoring, and discipline, there is a general trend for parental
demands or control to decline during adolescence (Keijsers & Poulin, 2013).

5.3.1 Change in Temperament

Brain development that occurs during adolescence implies that both reactivity
and regulatory components of temperament change during this period (Caspi
et al., 2005). Facets of positive emotional reactivity increase during adoles-
cence, with evidence of increases in behavioral approach, reward sensitivity,
and high intensity pleasure (e.g., Colder et al., 2013; Pagliaccio et al., 2016;
Zoharetal., 2019). Conversely, negative emotional reactivity appears to decline
during adolescence, although the literature is limited. Colder et al (2013) found
that sensitivity to punishment, assessed using a laboratory task, declined from
early to middle adolescence. This is consistent with evidence that parent-
reported fear, frustration, and shyness declined in early to middle adolescence
(Laceulle et al., 2012) and that self-reported sensitivity to punishment declined
during middle adolescence (Balle et al., 2022).

Effortful control is expected to improve during adolescence as neural structures
supporting cognitive control mature; however, this may depend on the specific
dimensions assessed and on the measurement method. Ferguson et al. (2021)
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found that task-assessed planning ability, working memory, and inhibitory control
improved during adolescence, but measures of cognitive flexibility did not
change. Fosco et al. (2019) used a laboratory task and parent-report questionnaire
to assess inhibitory control and, consistent with Fergusson et al. (2021), found
that task-assessed inhibitory control improved from early to middle adolescence.
However, no change was evident for parent-reported inhibitory control.
Impulsivity is often construed as an aspect of effortful control. However, it is
a heterogenous construct that also often includes reward reactivity and approach
motivation (Dawe et al., 2004). Impulsivity seems to increase during early
adolescence, with a peak around age fifteen, and then it declines (Quin &
Harden, 2013; Shulman et al., 2015). These patterns might suggest that cognitive
control is initially overwhelmed by rapid development in reward reactivity and
approach motivation, and that with maturity of relevant neural structures adoles-
cents are better able to modulate positive emotional reactivity.

5.3.2 Psychopathology and Substance Use

Vulnerability models suggest that temperament can increase risk for poor
adjustment and psychopathology (De Bolle et al., 2012). Poor effortful control
and high negative emotional reactivity are cross-sectionally and prospectively
associated with adolescent internalizing symptoms (Colder & O’Connor, 2004;
de la Torre-Luque et al., 2020; Hoffmann et al., 2019; Snyder et al., 2015).
Lawson et al. (2022) found that high levels of effortful control decreased the
probability of adolescents experiencing the onset of suicidal ideation, plans, and
attempts (a cluster of symptoms associated with depression), whereas high
levels of negative emotional reactivity increased the probability of experiencing
the onset of these symptoms. Poor effortful control and high positive emotional
reactivity are associated with externalizing symptoms, including substance use
(Colder & O’Connor, 2004; Colder et al., 2013; Fosco et al., 2019; Hoffmann
et al., 2019; Snyder et al., 2015).

In a seven-year longitudinal study that spanned the ages 12-19 years,
Dolcini-Catania et al. (2020) tested a mediational model whereby temperament
at age twelve predicted mental health symptoms in early adolescence, which in
turn predicted major depressive symptoms in late adolescence. Low surgency,
high negative emotional reactivity, and low effortful control predicted internal-
izing, which in turn predicted symptoms of major depression. There was also
support for an externalizing pathway that involved low effortful control that
predicted externalizing problems, which in turn predicted symptoms of major
depression. This study is notable because it suggests a cascading effect of
temperament that increases vulnerability for psychopathology many years
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later and demonstrates that temperament impacts adjustment through multiple
complex pathways consistent with the idea of equifinality (multiple pathways
can lead to the same outcome).

Temperament is also related to health outcomes in adolescence. For example,
Nelson et al. (2018) examined the association of adolescent temperament with
C-reactive protein (CRP), which is believed to index inflammation and immune
system functioning. This is of interest because high levels of CRP are linked to
poor physical and mental health. Findings suggested that effortful control was
associated with low levels of CRP, whereas negative emotional reactivity was
associated with high levels of CRP. Brody et al. (2023) similarly found that high
levels of negative emotional reactivity and poor attentional control in adoles-
cence were associated with worsening inflammation in young adulthood. These
studies suggest a potential biological pathway whereby immune functioning as
measured by indicators of inflammation may mediate links between tempera-
ment and mental and physical health outcomes.

An intriguing model that might account for linkages between temperament
and adjustment is the scar model, initially proposed by Lewinsohn and col-
leagues (1981). The model posits that experiencing intense psychopathology
symptoms leaves a lasting impact on temperament, which could manifest as
temporary (i.e., scab effect) (Li & Zinbarg, 2007) or long-lasting (i.e., scar
effect) changes in temperament. Along with the vulnerability model, this
suggests potential reciprocal associations between temperament and adjust-
ment. In one of the few tests of this idea with a longitudinal adolescent sample,
Ramer et al. (2024) found that sensitivity to reward was reciprocally associated
with oppositional defiant symptoms in early and middle adolescence, such that
high sensitivity to reward predicted subsequent oppositional defiant symptoms
(vulnerability) and high levels of oppositional defiant symptoms predicted
subsequent sensitivity to reward (scar).

Temperament influences learning, including the degree to which positive and
negative reinforcement and punishment shape behavior (Shiner & Caspi, 2012),
and temperament differences elicit different reactions from the environment
(Bates et al., 2014). Hence, linkages between temperament and adjustment
likely depend on features of the environment. In their review, Rioux et al.
(2016) concluded that there was consistent evidence that high levels of sub-
stance use and externalizing behaviors in adolescence were most evident when
more adverse family environments were combined with an “adventuresome
temperament” (a combination of activity level and reward motivation, and low
levels of effortful control, negative affect, fearfulness, and shyness). Poor
regulation and strong emotional reactivity seem to leave children vulnerable
to the effects of adverse family environments. Using a large longitudinal
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sample, Kapetanovic et al. (2023) found evidence for moderated mediational
pathways predicting adolescent substance use. Positive parenting and harsh
discipline were associated with adolescent substance use indirectly through
sensation-seeking, and these indirect effects were moderated by adolescent
temperament. The authors concluded that the study provided evidence for
differential susceptibility, such that a temperament characteristic could be
a liability in one parenting and family context, but protective in another. For
example, poor activation control was a liability for adolescents in the context of
low positive parental practices, but these adolescents were more resilient to
harsh discipline.

5.3.3 Peer and Romantic Relationships

As noted, peer relationships become increasingly important in adolescence, and
successful adaptation in this domain has both short- and long-term implications
for a variety of psychosocial outcomes. There is evidence that temperament
plays an important role in social adaptation in adolescents. Adolescent effortful
control is associated with social competence, and this association is partly
mediated by empathy and perspective-taking (Zorza et al., 2013; Murphy
et al., 1999, 2004). A small number of studies have considered the role of
temperament in youth that affiliate with deviant peers who support and encour-
age problem behavior. Findings suggest that poor effortful control, high inten-
sity pleasure (an aspect of positive emotional reactivity related to novelty/
sensation-seeking), and negative emotional reactivity influence selection into
deviant peer groups and friendships, which in turn predict engagement in
substance use and antisocial behavior (e.g., Clark et al., 2023; Creemers et al.,
2010). Temperament is also likely to influence selection into prosocial peer
groups and friendships, but this has been less studied and remains an important
direction for future research.

Temperament might also moderate the influence of peers on adjustment
outcomes. For example, affiliating with peers engaging in deviant behavior is
strongly associated with antisocial behavior such as delinquency and aggres-
sion, and this relationship is particularly strong for youth characterized by
poor effortful control (Mrug et al., 2012). Scalco et al. (2021) found that high
surgency and low effortful control in conjunction with peer alcohol use were
associated with heavy drinking in middle adolescence, which in turn was
associated with alcohol-use disorder symptoms in late adolescence. Scalco
and Colder (2017) found that perceived peer norms about alcohol and drug
use were most strongly associated with increases in cannabis use among
youth who were high in surgency. One study considered internalizing
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symptoms and found that peer rejection was associated with increases in
adolescent depression, and this association was strongest at high levels of
negative emotional reactivity (Brengden et al., 2005). Overall, these studies
suggest that temperament leaves some youth particularly vulnerable to
negative peer contexts.

Romantic relationships represent a domain of peer relationships that first
emerge in adolescence. A small number of studies have found that temperament
influences the nature and quality of adolescent romantic relationships. For
example, poor effortful control in early adolescence is associated with bullying
perpetration, which in turn predicted having many dating partners and dating
aggression in late adolescence (Farrell & Vaillencourt, 2019). Low effortful
control and high negative emotional reactivity at age seventeen was associated
with problematic romantic relationships in young adulthood (Semak et al.,
2020). Given that early romantic relationships help set the stage for adult
romantic relationships, additional studies that consider adolescent temperament
would be an important direction for research, including studies that consider the
potential mechanisms of these associations.

5.3.4 Neighborhood

Neighborhoods influence child adjustment, and as youth enter adolescence they
may be more susceptible to neighborhood contexts, as they are likely to venture
out without adult supervision. Several studies have considered temperament
within the neighborhood context. A large literature suggests that neighborhood
disadvantage (neighborhoods characterized by poverty, low social cohesion,
and danger) is associated with adolescent externalizing behavior and internal-
izing behavior. Trentacosta et al. (2009) considered the moderating effect of
sensation-seeking in a sample of boys and found that neighborhood danger was
associated with adolescent externalizing symptoms at high levels of sensation-
seeking (referred to as “daring” by the authors). Andreas and Watson (2016)
similarly found that neighborhood disadvantage was associated with increased
drug use for adolescents high in sensation-seeking (also see Neumann et al.,
2010). In one of the few studies of neighborhood to consider temperament and
internalizing symptoms, Rabinowitz et al. (2016) found that behavioral with-
drawal (an individual difference that overlaps with behavioral inhibition and
negative emotional reactivity) was associated with internalizing symptoms for
youth living in neighborhoods characterized by low social cohesion. Overall,
these studies support the idea of a diathesis—stress model wherein temperament
leaves some youth particularly vulnerable to risky contexts, but the number of
studies is relatively few.
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6 Contextual, Relational, and Dynamic Systems Theories

Frameworks that embody contextualism, such as bioecological systems theory
(Bronfenbrenner & Morris, 2007), emphasize the dynamic influence of context
on developmental outcomes. Contextualist theories posit that humans and
human development can only be understood by examining the contexts and
dynamic interactions within and between contexts in which we live and grow
(Lerner et al., 2015). Increasingly, temperament research has adopted
a contextualist framework, emphasizing that temperament develops in inter-
actions of the child with the relationships, environment, and situations in which
they find themselves. Moreover, temperament influences behaviors and out-
comes via transactions between children’s temperament and their broader
developmental contexts (e.g., parental responses to their emotions and behav-
iors, family and classroom emotional climate, etc.). Importantly, contextual
approaches have been helpful in identifying and unpacking individual differ-
ences and patterns of change in the development, expression, and outcomes
associated with distinct facets of temperament.

Embedded within a bioecological systems model is the family system, which
represents the earliest and most proximal level of influence on children’s
development. According to family systems theory (FST) (Bowen, 1966), the
family itself is a complex social system (Kerr & Bowen, 1988), involving
interactions among subsystems of relationships. As reviewed in this Element,
temperament impacts these relationships, influencing how individuals navigate
challenges and conflict, how they provide warmth and support, and family
members’ social, emotional, and behavioral responses. Family systems theory
includes a focus on processes — development is itself a process that is multiply
determined by distinct processes, connections, and interactions — and dynamic,
evolving relationships within and across family subsystems. Concepts from
FST can provide a framework for better understanding the role of temperament
in other developmental contexts. Dynamic, relational systems theories can be
applied to identify specific relationships that may influence temperament within
and across the contexts children navigate, and can also provide detailed theor-
etical explanations for why and how certain emotional or relational dynamics in
those relationships may interact to uniquely influence temperament phenotyp-
ically (e.g., how temperament or emotionality is manifesting), functionally
(e.g., how different temperament manifestations may operate in different family
environments), and developmentally (e.g., how the trajectory of temperament
may change over time).

Similar to other developmental topics, temperament is primarily studied
in Western, predominantly White European, heterosexual, and cisgender
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parent-led families. To date, less work has examined temperament in more
diverse family settings, where relationships may be embedded in more
dynamic, intersectional, or culturally rooted conceptions of child and family
emotional functioning (e.g., societal “scripts” about emotionality and the
appropriateness of discrete emotional expressions for both children and
adults). Thus, there is an opportunity to examine the nature and developmental
effects of culturally specific determinants of children’s emotionality and self-
regulation. Family systems theory has been used to understand more deeply
cultural diversity and sociocultural determinants of family functioning, particu-
larly around parental racial and ethnic socialization (e.g., James et al., 2018;
Jones et al., 2021), but also gender socialization (e.g., Skinner & McHale,
2022), and their effects on child development. Additionally, FST devotes
attention to how individuals (parents and children) are nested within complex,
interconnected, interdependent, multidimensional family structures, which can
guide scholars to more intentionally identify system-level variables that might
influence child temperament and developmental outcomes, such as roles and
expectations in co-parenting relationships, sibling relationships, child inter-
actions with other relatives, and children’s sense of emotional security and
individuation within the family. Thus, because culture, identity, and nuanced
contextual factors dynamically influence family structures and relationships,
relational and dynamic systems theories may provide an avenue for tempera-
ment research to more strategically apply a multicultural and inclusive lens to
studying temperament’s development within and across diverse families.

7 Clinical and Translational Implications for Child Temperament

There are a number of ways that current temperament research has and can be
incorporated into prevention and clinical intervention aimed at supporting
children’s healthy development. These include the development or implemen-
tation of early interventions that could alter children’s temperamental trajector-
ies and developmental outcomes, interventions centered on family dynamics
and family-level factors, and interventions that target parents and more specific
parent—child interactions.

Current temperament-based interventions are implemented in infancy and
early childhood (e.g., Collings et al., 2017; McClowry & Collins, 2012)
and often focus on caregiving (Iverson & Gartstein, 2018) or aim to identify
and address which elements of temperament may operate as risk or protective
factors against childhood behavior or psychological problems (Schwebel &
Plumert, 1999). Incorporating a family systems perspective may offer practical
support for these efforts and assist in identifying (and subsequently targeting)
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specific family-level disruptions, such as particular family processes that might
alter the development of children’s temperament toward a risky trajectory.
Addressing dysfunctional and maladaptive family processes early on and sub-
stituting them with more adaptive relational strategies may positively influence
the development of temperament and prevent the manifestation of early emo-
tional, behavioral, or social problems.

Relatedly, providing parents, caregivers, and educators with an under-
standing of temperament can validate their experiences of children when
they present challenging temperament-related behaviors, while also enhan-
cing their perspective, attitudes, and empathy toward children’s individual
differences. Behavioral parenting interventions can be improved by taking
children’s individual differences in threat and reward sensitivity, impulsivity,
effortful control, and emotion regulation into account, providing parents and
caregivers with specific strategies and practices to be more effective with
children’s temperament characteristics in mind. McClowry’s (McClowry &
Collins, 2012) school-based intervention supports children’s understanding
of temperament and provides emotion and self-regulation skills. This pro-
gram can also provide educators with information about temperament and
how it impacts learning and classroom behaviors, as well as tools for more
effectively supporting children’s academic, social, emotional, and behavioral
competencies.

Similarly, individual treatments with older children and adolescents
can incorporate information about temperament to support better understand-
ing of the contribution of temperament to their emotional and behavioral
problems. Treatment can be tailored to provide tools and skills specific to
managing children’s emotionality and impulsivity and building their self-
regulation, similar to the way that dialectical behavior therapy provides
tools and support in these areas (Linehan, 2014). Incorporating temperament
in clinical settings may also aid clinical case conceptualizations of adverse
emotional and behavioral outcomes presented by parents and children. Thus,
reductions in behavioral challenges associated with temperament may yield
higher-order benefits downstream for youth and parental functioning, inter-
parental or co-parenting functioning, and broader family-level functioning
that could promote resilience and well-being for all family members (Allmann
et al., 2016). Dynamic relational and systems approaches can be used to
identify, understand, and build or support resilience or promotive processes
within families featuring diverse compositions, structures, and backgrounds,
tapping into culturally rooted or culturally informed communication styles
and relational dimensions that support resilience and family well-being
(Panter-Brick, 2015; Spencer et al., 2019).
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8 Future Directions in Research and Practice

Our understanding of temperament — its neurobiological roots, how it develops
and changes over time, and how it influences developmental outcomes — has
grown and evolved over several decades, and there continues to be opportun-
ities to challenge and advance research on temperament by integrating develop-
mental, transactional, and contextual approaches more comprehensively.
Importantly, future research could address the question of how temperament
operates or functions within and across distinct, diverse developmental contexts
by incorporating systems and relational theories to study temperament in more
nuanced, integrative, and multifaceted ways.

Critical to addressing such questions is a deeper understanding of construct
measurement and validity. Prior seminal reviews have discussed the relative
strengths and weaknesses of using questionnaire and observational measures
(e.g., Rothbart & Bates, 2007). For example, questionnaire measures offer
reporters’ perspectives over time and across situations, whereas observational
measures can provide more precise assessments of individual differences in the
characteristic being assessed, and physiological measures are relatively free of
reporter or observer biases. However, observational and physiological assess-
ments offer only brief samples, often in a setting that is not ecologically valid.
Despite increased understanding of neurobiological underpinnings of tempera-
ment and delineation of expected emotional and behavioral responses to spe-
cific stimuli, our understanding of correspondence or lack of correspondence
among different measurement methods has not advanced. Research is needed
that facilitates understanding of how, when, and for whom physiological acti-
vation translates into observable behaviors in particular situations, and how
those translate into parents’, teachers’, children’s, and researchers’ observations
of those behaviors.

Along similar lines, a more nuanced understanding of how temperament is
related to developmental outcomes might be achieved when multiple tem-
perament dimensions or characteristics are examined simultaneously, particu-
larly in examining reactivity-by-regulation interactions or capturing the
simultaneous contributions of multiple characteristics in person-oriented or
profile approaches (e.g., Moran et al., 2017). To date, studies have examined
interactions between one emotional reactivity variable and one regulation
variable. It is likely that these interactions are complex, with multiple emo-
tionality and self-regulation variables simultaneously at play. Studies with
sufficient power to examine complex interactions or person-centered analytic
approaches that allow the consideration of several characteristics at once are
needed.
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There is now a substantive literature demonstrating impressive growth and
growth-related implications of temperament with respect to outcomes (e.g.,
symptoms, disorders), especially in early childhood. What is lacking is an
integration of different domains of developmental growth. That is, temperament
does not develop “in a vacuum,” and there are important connections with other
areas of development — physical maturation and cognitive advances in particu-
lar. For example, rapid increases in fearfulness at the end of the first year of life
have been attributed in part to advances in locomotor abilities and the fact that
infants who are able to crawl or scoot encounter more dangerous objects and
situations, making increases in fear and avoidance adaptive. One study sug-
gested that the experience of crawling could generate and refine functions
required for the onset of “wariness of heights,” and other forms of fearfulness
may also be implicated. This work with the visual cliff has also pointed to
individual differences, with some infants approaching rather than avoiding what
appears to be a drop, despite all infants experiencing physiological arousal
(Ueno et al., 2012). Gains in fear expression could also be a product of
improvements in memory, enabling infants to readily detect novelty in their
surroundings. Empirical studies examining these connections across physical,
cognitive, and emotional maturation are needed.

There is a similar need to examine temperament in relation to puberty-related
physiological, cognitive, emotional, and social changes in adolescence. Similar
to infancy, adolescence is a developmental period marked by rapid and substan-
tial growth. However, with notable exceptions (e.g., Lawson et al., 2022),
temperament development has not been studied extensively in a manner that
enables us to consider trajectories and underlying processes, modeling ante-
cedents and consequences of the changes. A variety of models linking tempera-
ment and psychopathology have been proposed and require a closer
examination across different developmental periods. That is, a vulnerability
model may best describe a connection of fearfulness or behavioral inhibition
with anxiety in early childhood, but in adolescence related effects are likely
different, with the social and contextual implications of social anxiety, for
example, potentially shaping temperament. Overall, more research is needed
spanning developmental periods to better understand the potential of changing
roles of temperament over time.

Integrating temperament research with research on other developmental
processes will also facilitate a better understanding of the processes at play in
the effects of temperament on children’s developmental outcomes. A fair
amount of research examines the interplay between temperament and parenting
in relation to children’s social, emotional, and behavioral adjustment (Kiff et al.,
2011), but there is less research examining other family, peer, and teacher
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relationships, and factors in community and neighborhood contexts that might
mediate or moderate temperament-adjustment associations and that might
interact with parenting influences. In addition, little research has examined
intrapersonal cognitive-behavioral mechanisms of the effects of temperament
on adjustment; and increased attention to variables such as attributional biases,
appraisal, coping, and other emotion-regulation strategies is needed.

Furthermore, it is critical that research examining temperament, parenting,
and family relationships does so in samples representing diverse family struc-
tures and social, cultural, and socioeconomic experiences, especially in non-
Western countries, to more accurately estimate the magnitude of temperament
effects, better characterize how temperament might operate differently in these
varied contexts, and examine potential moderators serving as protective factors
in different contexts. To that end, temperament research can also employ
relational and dynamic systems theory. Clear evidence points to the complex
effects of temperament on family relationships, as family subsystems influence
and interact with each other. Nonetheless, a better understanding of the con-
texts, magnitudes, and extent of these effects is needed. Future research should
examine multiple family subsystems simultaneously, account for the effects of
contextual factors, and examine temperament, personality, and family relation-
ships across cultures. In addition, it will be valuable to understand how socio-
cultural changes (e.g., the COVID-19 pandemic, wars and political conflicts,
shifts in one-child-per-family policy in China, or social/digital media use) shape
temperament development or might have varied effects on children’s develop-
mental outcomes based on temperament.

Finally, considerations of incorporating temperament in prevention and clin-
ical interventions are intriguing, but it is critical to evaluate whether doing so
enhances intervention effectiveness. In addition, temperament-based interven-
tions require further evaluation, explicitly examining potential moderators (e.g.,
parental level of education, experiences of stress or adversity) as well as
mediators (e.g., changes in parent—child or teacher—child interactions, increases
in effective emotion-regulation strategies) of their effects. This, additionally,
would enhance our understanding of the etiological role temperament plays in
children’s developmental outcomes.

9 Conclusions

Child temperament is a complex construct influenced by myriad factors, includ-
ing genetics, biology, family relationships and dynamics, as well as broader
social and cultural factors. Current research offers a number of important
conclusions, also demonstrating that a fuller understanding of children’s
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temperament and its contribution to their developmental outcomes requires us
to capture the complex interplay of temperament with social and contextual
influences, considering integrated developmental, transactional, and relational
models. Simultaneously, delineating the contribution of contextual factors to
children’s development requires consideration of how children’s temperament
differentiates the impact of social and contextual factors on their development.

Since Rothbart and Bates’ (1998) comprehensive review of the role of
temperament in children’s development, temperament research has advanced
in several ways. The research reviewed here elaborates the field’s enhanced
understanding of neurobiological systems underlying temperament behaviors,
which has advanced our ability to link biological markers with behavioral
manifestations of temperament. Research has also expanded evidence of the
role of temperament in contributing to developmental outcomes other than
psychopathology, including social-emotional and academic competencies and
health behaviors. The field has increasingly elaborated how temperament oper-
ates in relation to other variables, with greater attention to examining the effects
of temperament within the contexts of parenting and family, school, peer, and
neighborhood relationships, and considering broader sociocultural and eco-
nomic factors.

While there is substantial evidence of bidirectional effects of temperament and
parenting throughout childhood, the field has also provided an expanded under-
standing of experiences that shape temperament and its increased role in transac-
tions and interactions with parents, other family members, teachers, and peers in
middle childhood and preadolescence. By adolescence, as youth gain greater
independence in selecting and engaging in different relationships and contexts,
these effects appear to become more direct, independent, and evocative.

Finally, the research reviewed here highlights how temperament characteris-
tics can shape development by altering the direction, exposure to, and strength
of other influences, directly and indirectly through evocative and moderating
effects. By incorporating contextual, relational, and dynamic systems theories,
researchers and clinicians can gain a deeper understanding of how family
relationships, emotional climate, and role expectations shape and are shaped
by a child’s temperament, and how these might differ in varying cultural and
social contexts. Ultimately, an integrated approach that incorporates individual,
familial, and contextual factors — and examines the interrelations within and
among these different factors, in both form and function — will provide a more
comprehensive understanding of child temperament and its implications for
child development and well-being.
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