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1 General Introduction
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The first signs of aggressive behavior can be observed early in infancy, as soon as infants
develop the motor ability to use force against others (Hay et al., 2010). Such early signs
of aggression manifest as physical aggression, such as hitting and biting, which are
part of the typical development of young children (Alink et al., 2006; Hay et al., 2010;
Tremblay et al., 1999; Tremblay et al., 2004). Although virtually all young children show
physical aggression at least occasionally, persistently high levels of physical aggression
in toddlerhood have been shown to be an important risk factor for aggressive behavior
later in childhood and adolescence (Cote, Vaillancourt, LeBlanc, Nagin, & Tremblay,
2006). Intervening to reduce or prevent chronic aggressive behavior at school age is
difficult and expensive, and intensive individualized training programs are required to
reach significant effects (Hoogsteder et al., 2014; Smeets et al., 2015). It is important
to study risk factors of aggression early on, as these may form important components
of developmental prevention programs (Cote et al., 2006; Farrington, Gaffney, Losel,
& Ttofi, 2017; Tremblay, 2010; Tremblay et al., 2004). Impaired empathy has been
considered an important risk factor for aggressive behavior, and negative associations
between empathy and aggression have consistently been found in school-aged children
and adolescents. However, there is a lack of research on the association between
empathy and aggression in the preschool period, when children typically learn to inhibit
aggressive behavior (Alink et al., 2006; Bons et al., 2013; Jolliffe & Farrington, 2004;
Miller & Eisenberg, 1988; Vachon, Lynam, & Johnson, 2013; van Langen, Wissink, van
Vugt, Van der Stouwe, & Stams, 2014). Therefore the aim of the studies described in
this dissertation is to study early manifestations of empathy as a predictor of aggression
during the first years of life.

Empathy originates from the Greek word empatheia, which translates to
in (em) and feeling (pathos); empathy generally refers to the ability to share and
understand the feelings of another person (Cuff, Brown, Taylor, & Howat, 2014; Decety
& Moriguchi, 2007). Although empathy has been studied for hundreds of years, the
definition of empathy is still under debate (Cuff et al., 2014). For example, there is
discussion on how to discriminate empathy from related concepts such as sympathy
and compassion, whether empathy is a cognitive or an affective concept, and whether
the feelings of the observer should be congruent with those of the observed person.
Along with several other emotions, including guilt and shame, empathy has been viewed
as playing a fundamental role in morality (Eisenberg, 2000). In particular, empathy has
been suggested to motivate prosocial and altruistic behavior, and to inhibit aggression
(Blair, 1995; de Waal, 2008; Eisenberg, 2000).

Self-report is the most common method to study empathy, for example by asking
how children feel in response to emotional stories, pictures or movies to measure
situationally-induced empathy or by using questionnaires to measure dispositional
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empathy (Eisenberg, 2000; Zhou, Valiente, & Eisenberg, 2003). In addition to self-
reports, other-reports have been used to examine dispositional empathy in children.
Parents, teachers or peers report on empathy to obtain information that is less biased
by social desirability, to obtain information from multiple perspectives, or to examine
empathy in children that are too young to provide self-reports. Situationally-induced
empathy has also been examined by observation of behavioral responses to empathy-
evoking situations, such as facial, vocal or gestural reactions (Eisenberg & Fabes,
1990; Zhou et al., 2003). Furthermore, physiological responses to empathy-evoking
situations have been used to examine empathy. Physiological measures, such as heart
rate responses, are more objective than observational measures and relatively free
from conscious control and social desirability bias. However, interpreting physiological
measures is difficult, as physiology is also influenced by multiple non-emotional factors,
such as attention and physical activity (Eisenberg & Fabes, 1990; Zhou et al., 2003).

EARLY MANIFESTATIONS OF EMPATHY

The first signs of empathy in humans can already be observed a few hours after
birth. For example, motor mimicry has been shown in newborns, which refers to the
automatic mimicry of emotional expressions of others and has been considered a motor
aspect of empathy (Blair, 2005; Bons et al., 2013; Meltzoff & Moore, 1977). In addition,
infants become more distressed in response to crying of other infants, compared to
recordings of their own cries, to silence, and to noise, which is referred to as contagious
crying or emotional contagion (Dondi, Simion, & Caltran, 1999; Sagi & Hoffman, 1976;
Simner, 1971). In infancy, empathy-eliciting situations are often emotionally challenging
and result in high levels of psychophysiological arousal (Eisenberg, 2010; Geangu, Benga,
Stahl, & Striano, 2010; Hoffman, 2000). Such high levels of arousal manifest as personal
distress (e.g. crying) and seeking comfort (e.g. sucking on their thumb or seeking comfort
from their parents) because vicarious emotional responses cannot be regulated yet and
become aversive. In other words, empathy evokes self-oriented behavior in order to
relieve the infants’ own distress (Liew et al., 2011; McDonald & Messinger, 2011). This
empathic distress is considered to be a basic expression of empathy, because of its
strong relation with automatic and relatively primitive processes such as emotional
contagion and emotional resonance (de Waal, 2008).

In addition to empathic distress, early forms of other-orientation can also
be observed in infants. For example, when a peer shows distress, infants have been
shown to pay more attention to the distress of the other, by looking at their peer or the
mother of their peer, than to their own distress, as indicated by looking at their own
mother (Hay, Nash, & Pedersen, 1981; Liddle, Bradley, & McGrath, 2015). During the
second and third year of life, infants start to show empathic concern. They increasingly
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focus on the other’s distress instead of focusing solely on one’s own distress, because
they are improving in regulation of empathic distress, in understanding that vicarious
feelings are caused by feelings of the other and not by the child’s own feelings, and
in cognitively taking the perspective of the other in order to understand the feelings
and needs of the other. Such empathic concern includes concern for the wellbeing of
others (sympathy) and trying to understand the cause of the feelings of the other, which
motivates prosocial attempts to reduce the other person’s distress (Eisenberg, Eggum,
& Di Giunta, 2010; McDonald & Messinger, 2011). At the age of three, over 50% of
children perform some act of prosocial behavior in response to their mother’s distress
(Knafo, Zahn-Waxler, Van Hulle, Robinson, & Rhee, 2008; McDonald & Messinger, 2011).

Empathic distress and empathic concern can be considered separate aspects
of empathy, as distinct neural systems have been shown to underlie empathic distress
and empathic concern (Decety & Michalska, 2010; Han et al., 2017; Singer & Klimecki,
2014). In addition, they are qualitatively different because empathic distress is focused
on relieving one’s own distress, whereas empathic concern is focused on relieving
the other’s distress. Although empathic distress may not lead to altruistic helping as
empathic concern does, it is considered an important aspect of empathy because it
reflects the extent to which an individual is affected by the suffering of another person
(Batson, Fultz, & Schoenrade, 1987; Eisenberg et al., 2010; Singer & Klimecki, 2014).
During the first and second year of life, children typically respond to empathy-evoking
events with empathic distress, which has been suggested to be a precursor of empathic
concern (de Waal, 2008; Hoffman, 2000; McDonald & Messinger, 2011; Zahn-Waxler
& Radke-Yarrow, 1990). In addition to this hierarchical relation, empathic distress and
empathic concern are positively associated and can occur simultaneously throughout
development (Gill & Calkins, 2003; Israelashvili & Karniol, 2018; Liew et al., 2011; Lin &
Grisham, 2017; Nichols, Svetlova, & Brownell, 2015; Young, Fox, & Zahn-Waxler, 1999). In
contrast to the important role of empathic distress for empathy development in infancy
and toddlerhood, high levels of empathic distress are known to be less adaptive at a
later age. In adulthood, excessive levels of sharing feelings of others is a risk factor for
negative feelings, stress, and burn-out, for example in healthcare professionals such
as nurses and therapists (Singer & Klimecki, 2014). In contrast, the ability to control
empathic distress and to show empathic concern is related to better health outcomes.

Both empathic distress and empathic concern result from sharing feelings of
others, also referred to as affective empathy, whereas the definition of empathy also
comprises the understanding of the feelings of others, which is referred to as cognitive
empathy (Cuff et al., 2014; Decety & Moriguchi, 2007). Affective empathy and cognitive
empathy have been suggested to be separate, but complementary aspects of empathy
that rely on different neural networks (Decety, 2010; Decety, Meidenbauer, & Cowell,
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2017; Singer, 2006; Smith, 2006). Cognitive empathy adds to affective empathy by
providing the ability to fully understand the situation of another person while taking
into account factors such as the context of the situation, and the goals and beliefs of
the other (Decety, 2010; Singer, 2006). Early signs of understanding the feelings of
others have been observed in toddlers who helped persons that were hurt, even when
this person did not show any emotions that could induce affective empathy (Vaish,
Carpenter, & Tomasello, 2009). This indicates that these children used some form
of perspective taking to understand the possible emotion of the other in absence of
overt emotion cues. Cognitive empathy is closely related to Theory of Mind, emotion
recognition, executive functioning, and perspective taking, which rapidly develop
from the age of four years (Blair, 2005; Bons et al., 2013; Decety, 2010; Rodger, Vizioli,
Ouyang, & Caldara, 2015; Tonks, Williams, Frampton, Yates, & Slater, 2007). In line
with this development, cognitive empathy has been shown to increase from age four
and to become fully developed during adolescence (Pons, Harris, & de Rosnay, 2004;
van der Graaff et al., 2014). Furthermore, neuro-imaging studies also indicated that
brain structures associated with affective empathy mature earlier than brain structures
associated with cognitive empathy (Decety, 2010; Singer, 2006).

Empathy is an important aspect of social development. Research has shown
that higher levels of empathy were associated with higher levels of social competence
(Sallquist, Eisenberg, Spinrad, Eggum, & Gaertner, 2009; Zhou et al., 2002), less
prejudice and racism (Pettigrew & Tropp, 2008; Stephan & Finlay, 1999), better conflict
resolution in friendship relations (de Wied, Branje, & Meeus, 2007), and more prosocial
and altruistic behavior (de Waal, 2008; Eisenberg et al., 2010). Also, differences in
empathy development can be expected to be associated with individual differences in
other domains, such as temperament and other aspects of social cognition (e.g., social
attention) (Bons et al., 2013; Liew et al., 2011; Young et al., 1999).

Regarding temperament, neurodevelopmental theories indicate that children
who are more emotionally reactive themselves, might also be more sensitive to the
distress of others and therefore become more empathic (Decety, 2010; Preston & de
Waal, 2002; Spinrad & Stifter, 2006). Temperament refers to stable personality traits
that are a function of biological predispositions and are expressed behaviorally, and
emotional reactivity is a core aspect of temperament. In childhood, most studies
indicate that emotional responses to challenge are positively associated with empathy
(Eisenberg, 2000, 2010). However, across different studies in infants and toddlers, both
positive and negative associations between negative emotional responses to challenge
and empathy have been found (Eisenberg, 2000, 2010; Hastings & Miller, 2014). Possibly,
these mixed results are due to the fact that the autonomic nervous system, which plays
an important role in the psychophysiology of emotional responses, matures rapidly
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during this developmental period. In infancy, diverse physiological responses occur in
response to emotions, which become more stable around age 5 years (Alkon, Boyce,
Davis, & Eskenazi, 2011; Quigley & Moore, 2018). Therefore, emotional responses
to challenge might be an important precursor of empathy, however, the association
between emotional responses to challenge and empathic behavior is not clear in infancy
and toddlerhood.

In addition to emotional reactivity, social attention might play an important role
in empathy development, as children who naturally attend to social cues (i.e. emotional
faces), might also be better able to share and understand feelings of others (Bons
et al., 2013; Yan, Pei, & Su, 2017). Social attention is necessary in order to recognize
emotions of others and therefore, has been considered a prerequisite of empathy (Bons
et al., 2013). Despite the importance of social attention for sharing and understanding
emotions of others, research on the role of social attention in relation to empathy in
early childhood is scarce (Bons et al., 2013; Wegrzyn, Vogt, Kireclioglu, Schneider, &
Kissler, 2017). One study indicated a positive association between social attention and
empathy, as five-year-old children who were high in empathy fixated more quickly on
the eyes and mouth of presented faces, they did so for longer duration and also more
frequently in response to painful expressions (Yan et al., 2017).

Further research on empathy and its associated domains of development
in early childhood can help to provide better insight on how to foster empathy
development, recognize empathy impairments, and develop interventions focusing on
the enhancement of empathy to stimulate social development (Feshbach & Feshbach,
2011). In particular, it may also provide insights into the effects of impaired empathy
on antisocial development.

EMPATHY AND AGGRESSION

Development of aggression starts, like the development of empathy, during
infancy. As early as six months of age, as soon as infants develop the motor ability
to use force against others, the first signs of aggressive behavior can be observed
(Hay et al., 2010). Early signs of aggression manifest as physical aggression, such as
hitting and biting, and peak during the second and third year of life, when virtually
all children show physical aggression at least occasionally (Alink et al., 2006; Hay et
al., 2010; Tremblay et al., 1999; Tremblay et al., 2004). During the fourth year of life,
physical aggression declines again, due to brain development that enables children to
inhibit physical aggression. At this age other forms of aggression start to develop, such
as verbal aggression or indirect forms of aggression. High levels of physical aggression
in toddlerhood have been shown to be an important risk factor for later antisocial
development, as approximately one out of six children show high and stable levels
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of aggression from toddlerhood to pre-adolescence (Cote et al., 2006). Furthermore,
early physical aggression has been shown to be a better predictor of physical and non-
physical offending in adolescence than hyperactivity and oppositional behavior (Broidy
et al., 2003). The longitudinal associations seemed to be stronger for boys than for girls,
which is in line with other studies indicating that boys are more aggressive than girls
from toddlerhood onwards (Alink et al., 2006; Archer, 2004; Card, Stucky, Sawalani,
& Little, 2008; Hay et al., 2011). In order to reduce and prevent aggression as early as
possible, it is important to study risk factors of aggression early on (Cote et al., 2006;
Tremblay, 2010; Tremblay et al., 2004).

Impaired empathy is considered an important risk factor of aggressive behavior,
since the observation of distress in others prompts the withdrawal of aggression by
increasing autonomic arousal (Blair, 1995, 2006). This arousal is experienced as aversive
and may be considered a physiological marker of affective empathy. Thus, when an
individual experiences and learns to understand the causal link between aggression and
aversive arousal during early development, this person becomes motivated to refrain
from actions that harm others. Therefore, aggression has been associated with a lack
of affective empathy and not with impaired cognitive empathy (Smith, 2006). Empirical
studies support this theory, indicating that affective empathy rather than cognitive
empathy is negatively associated with aggression (Blair, 2005; Bons et al., 2013; van
Zonneveld, Platje, de Sonneville, van Goozen, & Swaab, 2017; Winter, Spengler,
Bermpohl, Singer, & Kanske, 2017). More specifically, reduced physiological arousal
responses to emotional stimuli (i.e. affective empathy) have been found in school-aged
children with high levels of aggression, such as children at risk of criminal behavior
(van Zonneveld et al., 2017) and boys with disruptive behavior disorders (Anastassiou-
Hadjicharalambous & Warden, 2008; Bons et al., 2013; de Wied, Boxtel, Posthumus,
Goudena, & Matthys, 2009; Herpertz et al., 2005; Marsh, Beauchaine, & Williams, 2008).

Toddlerhood is an important developmental stage to study the association
between empathy and aggression. Since approximately one in six children show high
and stable levels of aggression from toddlerhood to pre-adolescence, interventions
targeting empathy at very young ages may help reduce the chances of developing such
high and consistent levels of aggression (Cote et al., 2006; Tremblay, 2010; Tremblay
et al., 2004). Although both aggressive and empathic behavior can be observed in
toddlers, research on the association between empathy and aggression has mainly
focused on childhood, adolescence, and adulthood (Hay et al., 2010; Lovett & Sheffield,
2007; McDonald & Messinger, 2011). From school age to adulthood, low to moderate
negative associations of empathy and aggression have consistently been found in
both community samples and criminal offenders (Jolliffe & Farrington, 2004; Miller &
Eisenberg, 1988; Vachon et al., 2013; van Langen et al., 2014). However, there is a lack
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of research into the association between empathy and aggression in the preschool
period and the results of previous studies are mixed.

In children under the age of 6 years, negative associations between empathy
and aggression have been found in studies using observational measures of aggression
in peer-play group interactions and assessment of empathy using videotaped vignettes,
parent reports and teacher reports (Strayer & Roberts, 2004), parental reports of
aggression and observations of empathy during dyadic play (Hughes, White, Sharpen,
& Dunn, 2000), or teacher reports of both empathic and hostile behavior (Belacchi &
Farina, 2012). In contrast, positive associations between empathy and aggression were
found in boys aged 4-5 years (Feshbach & Feshbach, 1969), with aggression obtained
by teacher reports and empathy by verbal affective responses to slides showing
affective situations. Another study, using maternal reports to measure aggressive
behavior and behavioral responses of 2-year-olds to a recording of a crying infant and
an experimenter pretending to hurt herself to measure empathy, also demonstrated
positive associations between empathy and aggression (Gill & Calkins, 2003). Other
studies in children under the age of 6 years did not demonstrate significant results
in either direction, using similar measurement methods or paradigms as the studies
described above (MacQuiddy, Maise, & Hamilton, 1987; Zahn-Waxler, Cole, Welsh, &
Fox, 1995). One study, using both behavioral and physiological markers of empathy,
did not demonstrate concurrent associations between empathy and aggression,
but only longitudinal associations from age 4-5 to 6-7 years (Hastings et al., 2000).
In contrast, another longitudinal study from age 14-36 months to 4-17 years did not
reveal significant results (Rhee et al., 2013). In order to explain these mixed results, the
authors suggested that positive associations between empathy and aggression can be
explained by the influence of inhibition (Gill & Calkins, 2003). Various studies indicate
that poor inhibition is associated with high levels of aggressive behavior during the
preschool period (Hughes et al., 2000; Raaijmakers et al., 2008; Waller, Hyde, Baskin-
Sommers, & Olson, 2017). Furthermore, inhibition has also been shown to be negatively
related to empathy at this age (Liew et al., 2011; Young et al., 1999). Possibly, a lack of
inhibition leads to impulsive behavior (e.g. approaching the other) in both empathy-
and aggression-evoking events in toddlerhood (Gill & Calkins, 2003). Thus, a positive
association between empathy and aggression may be expected under conditions of
impaired (or not yet sufficiently developed) inhibition, whereas good inhibition may
result in a negative association between empathy and aggression.

In addition, sex differences could play an important role in the association
between empathy and aggression. Females have been shown to be more empathic
from birth until adulthood and sex differences in empathy have been suggested to have
a neurobiological origin (Christov-Moore et al., 2014; Schulte-Ruther, Markowitsch,
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Shah, Fink, & Piefke, 2008). Furthermore, boys have been shown to be more aggressive
than girls in toddlerhood (Alink et al., 2006; Baillargeon et al., 2007) and boys are
more likely to follow high and stable trajectories of aggression from toddlerhood to
adolescence (Cote et al., 2006; Tremblay, Hartup, & Archer, 2005; Tremblay et al., 2004).
Therefore, it is important to take sex differences into account when examining empathy
and aggression.

Besides the mixed results regarding the association between affective
empathy and aggression at preschool age, the association between cognitive empathy
and aggression during this developmental stage is also unclear. Two studies including
preschool aged children examined affective and cognitive empathy in relation to
constructs closely related to aggression. One study on 3-6 year-old children indicated
that both affective and cognitive empathy, according to teacher reports, were negatively
associated with hostile roles in bullying (i.e. being a bully, assistant, or reinforcer)
(Belacchi & Farina, 2012). In addition, parents of 3-13 year-old children reported that
impaired affective empathy was associated with psychopathic traits (which include
aggression), but only in boys, and that impaired cognitive empathy was associated with
psychopathic traits in both sexes, although this association disappeared for boys during
early adolescence (Dadds et al., 2009). These results are surprising given the fact that
from a theoretical point of view, only affective empathy is expected to be associated
with aggression (Blair, 2005; Smith, 2006). Furthermore, congruent with theory, studies
in older children, adolescents and adults did not find associations between cognitive
empathy and aggression (Bons et al., 2013; van Zonneveld et al., 2017; Winter et al.,
2017).

AIMS AND OUTLINE OF THIS DISSERTATION

There is a lack of research on precursors of empathy, and on the association
between empathy and aggression in early childhood. The results of previous studies
are mixed and it is likely that these contradictory results can be explained by taking into
account other factors that are related to empathy and aggression. Therefore, our main
aim was to study early manifestations of empathy as a predictor of aggression during
the first years of life, while taking into account the role of precursors of empathy and
possible moderators of the association between empathy and aggression. In particular,
we aimed to investigate (1) emotional responses in infancy as a precursor of empathy
in toddlerhood, (2) sex differences in the association between empathy and aggression
in toddlerhood, (3) the association between inhibition, empathy, and aggression in
toddlerhood, and (4) the association between indicators of social attention, affective
empathy, cognitive empathy and aggression in the preschool period.
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In the first study (chapter 2), we aimed to predict empathic behavior at age
20 months from emotional responses at 6 months of age. We expected that children
who were more emotionally reactive to mildly arousing emotional challenges would be
more sensitive to the distress of others and become more empathic later on. We used
two mild emotional challenges to examine behavioral and physiological reactivity at
age 6 months. During the still face paradigm, the mother was affectively unavailable
for a short time and during the car seat task, the mother was physically unavailable
for a short time. Both behavioral and physiological responses to the challenges were
used to examine emotional responses. At age 20 months, behavioral responses of the
children were videotaped when the experimenter pretended to hurt her toe to a piece
of furniture. Both empathic distress and empathic concern were coded afterwards in
order to assess whether these empathic responses could be predicted from behavioral
and physiological responses to mild emotional challenges in infancy.

In the second study (chapter 3) it was examined whether empathy is
associated with aggression at age 20 months and whether empathy is a predictor of
the development of aggression from 20 to 30 months of age. Empathic distress and
empathic concern in response to distress simulation by the experimenter at age 20
months were examined in relation to maternal reports of physical aggression at age
20 and 30 months. Furthermore, sex differences were taken into account as previous
studies have suggested that girls are more empathic and less aggressive than boys
from toddlerhood onwards, and that the association between empathy and aggression
might differ for boys and girls (Archer, 2004; Christov-Moore et al., 2014; Feshbach &
Feshbach, 1969).

In order to explain the contradictory results regarding the association between
empathy and aggression in previous literature, the aim of the third study (chapter 4)
was to test the hypothesis that inhibition moderates the association between empathy
and aggression (Gill & Calkins, 2003; Lovett & Sheffield, 2007). Impaired inhibition in
aggressive children may cause impulsive responses to both empathy and aggression-
evoking situations. Therefore, empathy might be negatively associated with aggression
in children with relatively good inhibition, but positively associated with aggression
in children with relatively poor inhibition. Empathy and aggression were examined at
age 30 months. Similar to the procedure at age 20 months in Chapters 2 and 3, both
empathic distress and empathic concern were coded, and physiological responses to
the distress simulation were measured. Inhibition was examined with a delay task, in
which the child had to wait to receive a gift from the experimenter. Behavior of the child
during the task was videotaped and coded afterwards. Maternal reports of physical
aggression at age 30 months were used.
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The fourth study (chapter 5) aimed to examine affective empathy and cognitive
empathy in relation to aggression at age 45 months. Furthermore, social attention
was taken into account because social attention is needed to recognize emotions of
others and is therefore a possible prerequisite of empathy (Bons et al., 2013). Affective
empathy, cognitive empathy and social attention were assessed with a single paradigm
during which the children watched three video clips of peers showing emotions (fear,
sadness and happiness). Affective empathy was measured by comparing physiological
responses from non-social baseline clips to the emotional clips, cognitive empathy was
measured by asking questions about the emotions in the clips, and eye tracking was
used to measure social attention by calculating the time the children watched the face
of the emotional children. Similar to the procedures at age 20 and 30 months, maternal
reports were used as an indicator of aggressive behavior of the child. At this age, a broad
measure of aggression was used, which took into account multiple types of aggression
and not exclusively physical aggression, because during the fourth year of life levels
of physical aggression are declining, whereas other forms of aggression (e.g. verbal
aggression) are increasing (Alink et al., 2006; Hay et al., 2010; Tremblay et al., 1999).

In chapter 6, the results and conclusions of the studies above are summarized
and discussed. Implications for prevention of aggression as well as directions for future
research are suggested.

17



Chapter 1

REFERENCES

A

Alink, L. R., Mesman, J., Van Zeijl, J., Stolk, M. N., Juffer, F., Koot, H. M., ... Van lJzendoorn,
M. H. (2006). The early childhood aggression curve: Development of physical
aggression in 10-to 50-month-old children. Child development, 77(4), 954-966.

Anastassiou-Hadjicharalambous, X., & Warden, D. (2008). Physiologically-indexed
and self-perceived affective empathy in Conduct-Disordered children high and
low on Callous-Unemotional traits. Child Psychiatry Hum Dev, 39(4), 503-517.
do0i:10.1007/s10578-008-0104-y

Archer, J. (2004). Sex differences in aggression in real-world settings: A meta-analytic
review. Review of General Psychology, 8(4), 291.

B

Baillargeon, R. H., Zoccolillo, M., Keenan, K., C6té, S., Pérusse, D., Wu, H.-X., . .. Tremblay,
R. E. (2007). Gender differences in physical aggression: A prospective population-
based survey of children before and after 2 years of age. Developmental
psychology, 43(1), 13.

Batson, C. D., Fultz, J., & Schoenrade, P. A. (1987). Distress and empathy: Two qualitatively
distinct vicarious emotions with different motivational consequences. Journal
of personality, 55(1), 19-39.

Belacchi, C., & Farina, E. (2012). Feeling and thinking of others: affective and cognitive
empathy and emotion comprehension in prosocial/hostile preschoolers. Aggress
Behav, 38(2), 150-165. doi:10.1002/ab.21415

Blair, R. J. (1995). A cognitive developmental approach to morality: Investigating the
psychopath. Cognition, 57(1), 1-29.

Blair, R. J. (2005). Responding to the emotions of others: dissociating forms of empathy
through the study of typical and psychiatric populations. Conscious Cogn, 14(4),
698-718. d0i:10.1016/j.concog.2005.06.004

Blair, R. J. (2006). The emergence of psychopathy: implications for the neuropsychological
approach to developmental disorders. Cognition, 101(2), 414-442. doi:10.1016/].
cognition.2006.04.005

Bons, D., van den Broek, E., Scheepers, F., Herpers, P., Rommelse, N., & Buitelaar, J. K.
(2013). Motor, emotional, and cognitive empathy in children and adolescents
with autism spectrum disorder and conduct disorder. J Abnorm Child Psychol,
41(3), 425-443. doi:10.1007/s10802-012-9689-5

Broidy, L. M., Nagin, D. S., Tremblay, R. E., Bates, J. E., Brame, B., Dodge, K. A, . ..
Laird, R. (2003). Developmental trajectories of childhood disruptive behaviors
and adolescent delinquency: a six-site, cross-national study. Developmental
psychology, 39(2), 222.

18



General introduction

C

Card, N. A, Stucky, B. D., Sawalani, G. M., & Little, T. D. (2008). Direct and indirect
aggression during childhood and adolescence: a meta-analytic review of gender
differences, intercorrelations, and relations to maladjustment. Child Dev, 79(5),
1185-1229. doi:10.1111/j.1467-8624.2008.01184.x

Christov-Moore, L., Simpson, E. A., Coude, G., Grigaityte, K., lacoboni, M., & Ferrari, P.
F. (2014). Empathy: gender effects in brain and behavior. Neurosci Biobehav Rev,
46 Pt 4, 604-627. doi:10.1016/j.neubiorev.2014.09.001

Cote, S. M., Vaillancourt, T., LeBlanc, J. C., Nagin, D. S., & Tremblay, R. E. (2006). The
development of physical aggression from toddlerhood to pre-adolescence: a
nation wide longitudinal study of Canadian children. J Abnorm Child Psychol,
34(1), 71-85. doi:10.1007/s10802-005-9001-z

Cuff, B. M. P,, Brown, S. J., Taylor, L., & Howat, D. J. (2014). Empathy: A Review of the
Concept. Emotion Review, 8(2), 144-153. doi:10.1177/1754073914558466

D

Dadds, M. R., Hawes, D. J., Frost, A. D. J., Vassallo, S., Bunn, P., Hunter, K., & Merz,
S. (2009). Learning to ‘talk the talk’: the relationship of psychopathic traits to
deficits in empathy across childhood. Journal of Child Psychology and Psychiatry,
50(5), 599-606. d0i:10.1111/j.1469-7610.2008.02058.x

de Waal, F. B. (2008). Putting the altruism back into altruism: the evolution of empathy.
Annu Rev Psychol, 59, 279-300. doi:10.1146/annurev.psych.59.103006.093625

de Wied, M., Boxtel, A. V., Posthumus, J. A., Goudena, P. P.,, & Matthys, W. (2009).
Facial EMG and heart rate responses to emotion-inducing film clips in boys with
disruptive behavior disorders. Psychophysiology, 46(5), 996-1004. doi:10.1111/
j.1469-8986.2009.00851.x

de Wied, M., Branje, S. J., & Meeus, W. H. (2007). Empathy and conflict resolution
in friendship relations among adolescents. Aggress Behav, 33(1), 48-55.
doi:10.1002/ab.20166

Decety, J. (2010). The neurodevelopment of empathy in humans. Dev Neurosci, 32(4),
257-267. doi:10.1159/000317771

Decety, J., Meidenbauer, K. L., & Cowell, J. M. (2017). The development of cognitive
empathy and concern in preschool children: A behavioral neuroscience
investigation. Dev Sci. doi:10.1111/desc.12570

Decety, J., & Michalska, K. J. (2010). Neurodevelopmental changes in the circuits
underlying empathy and sympathy from childhood to adulthood. Dev Sci, 13(6),
886-899. d0i:10.1111/j.1467-7687.2009.00940.x

Decety, J., & Moriguchi, Y. (2007). The empathic brain and its dysfunction in psychiatric
populations: implications for intervention across different clinical conditions.
Biopsychosoc Med, 1, 22. doi:10.1186/1751-0759-1-22

Dondi, M., Simion, F., & Caltran, G. (1999). Can newborns discriminate between their
own cry and the cry of another newborn infant? Developmental psychology,
35(2), 418.

19



Chapter 1

E

Eisenberg, N. (2000). Emotion, regulation, and moral development. Annual review of
psychology, 51(1), 665-697.

Eisenberg, N. (2010). Empathy-related responding: Links with self-regulation, moral
judgment, and moral behavior. In M. Mikulincer & P. R. Shaver (Eds.), Prosocial
motives, emotions, and behavior: The better angels of our nature (pp. 129-148).
Washington, DC, US: American Psychological Association.

Eisenberg, N., Eggum, N. D., & Di Giunta, L. (2010). Empathy-related Responding:
Associations with Prosocial Behavior, Aggression, and Intergroup Relations. Soc
Issues Policy Rev, 4(1), 143-180. d0i:10.1111/j.1751-2409.2010.01020.x

Eisenberg, N., & Fabes, R. A. (1990). Empathy: Conceptualization, measurement, and
relation to prosocial behavior. Motivation and Emotion, 14(2), 131-149.

F

Farrington, D. P., Gaffney, H., Losel, F., & Ttofi, M. M. (2017). Systematic reviews of the
effectiveness of developmental prevention programs in reducing delinquency,
aggression, and bullying. Aggression and Violent Behavior, 33, 91-106.
doi:10.1016/j.avb.2016.11.003

Feshbach, N. D., & Feshbach, S. (1969). The relationship between empathy and
aggression in two age groups. Developmental psychology, 1(2), 102.

Feshbach, N. D., & Feshbach, S. (2011). 7 Empathy and Education. The social neuroscience
of empathy, 85.

G

Geangu, E., Benga, O, Stahl, D., & Striano, T. (2010). Contagious crying beyond the first
days of life. Infant Behavior and Development, 33(3), 279-288.

Gill, K. L., & Calkins, S. D. (2003). Do aggressive/destructive toddlers lack concern for
others? Behavioral and physiological indicators of empathic responding in 2-year-
old children. Development and Psychopathology, 15(01), 55-71.

H

Han, X., He, K., Wu, B., Shi, Z,, Liu, Y., Luo, S., . . . Han, S. (2017). Empathy for pain
motivates actions without altruistic effects: evidence of motor dynamics and
brain activity. Soc Cogn Affect Neurosci, 12(6), 893-901. doi:10.1093/scan/nsx016

Hastings, P. D., & Miller, J. G. (2014). Autonomic regulation, polyvagal theory, and
children’s prosocial development. In L. M. Padilla-Walker & G. Carlo (Eds.),
Prosocial development: A multidimensional approach. New York, NY: Oxford
University Press.

Hastings, P. D., Zahn-Waxler, C., Robinson, J., Usher, B., & Bridges, D. (2000). The
development of concern for others in children with behavior problems.
Developmental psychology, 36(5), 531.

20



General introduction

Hay, D. F., Nash, A., Caplan, M., Swartzentruber, J., Ishikawa, F., & Vespo, J. E. (2011). The
emergence of gender differences in physical aggression in the context of conflict
between young peers. Br J Dev Psychol, 29(Pt 2), 158-175. d0i:10.1111/j.2044-
835X.2011.02028.x

Hay, D. F., Nash, A., & Pedersen, J. (1981). Responses of six-month-olds to the distress
of their peers. Child development, 1071-1075.

Hay, D. F., Perra, O., Hudson, K., Waters, C. S., Mundy, L., Phillips, R., ... Team, C. (2010).
Identifying early signs of aggression: psychometric properties of the Cardiff infant
contentiousness scale. Aggress Behav, 36(6), 351-357. doi:10.1002/ab.20363

Herpertz, S. C., Mueller, B., Qunaibi, M., Lichterfeld, C., Konrad, K., & Herpertz-
Dahlmann, B. (2005). Response to emotional stimuli in boys with conduct
disorder. American Journal of Psychiatry, 162(6), 1100-1107.

Hoffman, M. (2000). Empathy and Moral Development: Implications for Caring and
Justice Cambridge, UK: Cambridge University Press.

Hoogsteder, L. M., Stams, G. J. J. M., Figge, M. A., Changoe, K., van Horn, J. E., Hendriks,
J., & Wissink, I. B. (2014). A meta-analysis of the effectiveness of individually
oriented Cognitive Behavioral Treatment (CBT) for severe aggressive behavior
in adolescents. The Journal of Forensic Psychiatry & Psychology, 26(1), 22-37. do
i:10.1080/14789949.2014.971851

Hughes, C., White, A., Sharpen, J., & Dunn, J. (2000). Antisocial, angry, and
unsympathetic:“Hard-to-manage” preschoolers’ peer problems and possible
cognitive influences. The Journal of Child Psychology and Psychiatry and Allied
Disciplines, 41(2), 169-179.

|

Israelashvili, J., & Karniol, R. (2018). Testing alternative models of dispositional
empathy: The Affect-to-Cognition (ACM) versus the Cognition-to-Affect (CAM)
model. Personality and individual differences, 121, 161-169. doi:10.1016/].
paid.2017.09.036

J

Jolliffe, D., & Farrington, D. P. (2004). Empathy and offending: A systematic review and
meta-analysis. Aggression and Violent Behavior, 9(5), 441-476. doi:10.1016/j.
avb.2003.03.001

K

Knafo, A., Zahn-Waxler, C., Van Hulle, C., Robinson, J. L., & Rhee, S. H. (2008). The
developmental origins of a disposition toward empathy: Genetic and
environmental contributions. Emotion, 8(6), 737-752. doi:10.1037/a0014179

L

Liddle, M. J., Bradley, B. S., & McGrath, A. (2015). Baby Empathy: Infant Distress and
Peer Prosocial Responses. Infant Ment Health J, 36(4), 446-458. doi:10.1002/
imhj.21519

21



Chapter 1

Liew, J., Eisenberg, N., Spinrad, T. L., Eggum, N. D., Haugen, R. G., Kupfer, A., . .. Baham,
M. E. (2011). Physiological Regulation and Fearfulness as Predictors of Young
Children’s Empathy-related Reactions. Soc Dev, 20(1), 111-113. doi:10.1111/
j.1467-9507.2010.00575.x

Lin, H. C., & Grisham, M. (2017). Distressed yet empathically sensitive: Preschoolers’
responses to infant crying. Infant Behav Dev, 49, 46-49. doi:10.1016/j.
infbeh.2017.06.005

Lovett, B. J., & Sheffield, R. A. (2007). Affective empathy deficits in aggressive children
and adolescents: a critical review. Clin Psychol Rev, 27(1), 1-13. doi:10.1016/].
cpr.2006.03.003

M

MacQuiddy, S. L., Maise, S. J., & Hamilton, S. B. (1987). Empathy and affective
perspective-taking skills in parent-identified conduct-disordered boys. Journal
of Clinical Child Psychology, 16(3), 260-268.

Marsh, P., Beauchaine, T. P., & Williams, B. (2008). Dissociation of sad facial
expressions and autonomic nervous system responding in boys with disruptive
behavior disorders. Psychophysiology, 45(1), 100-110. do0i:10.1111/j.1469-
8986.2007.00603.x

McDonald, N. M., & Messinger, D. S. (2011). The Development of Empathy: How, When,
and Why In A. Acerbi, J. A. Lombo, & J. J. Sanguineti (Eds.), Free will, Emotions,
and Moral Actions: Philosophy and Neuroscience in Dialogue.: IF-Press.

Meltzoff, A. N., & Moore, M. K. (1977). Imitation of facial and manual gestures by human
neonates. Science, 198(4312), 75-78.

Miller, P. A., & Eisenberg, N. (1988). The relation of empathy to aggressive and
externalizing/antisocial behavior. Psychological bulletin, 103(3), 324.

N
Nichols, S. R., Svetlova, M., & Brownell, C. A. (2015). Toddlers’ Responses to Infants’
Negative Emotions. Infancy, 20(1), 70-97. doi:10.1111/infa.12066

P

Pettigrew, T. F., & Tropp, L. R. (2008). How does intergroup contact reduce prejudice?
Meta-analytic tests of three mediators. European Journal of Social Psychology,
38(6), 922-934. d0i:10.1002/ejsp.504

Pons, F., Harris, P. L., & de Rosnay, M. (2004). Emotion comprehension between 3 and
11 years: Developmental periods and hierarchical organization. European journal
of developmental psychology, 1(2), 127-152.

Preston, S. D., & de Waal, F. B. (2002). Empathy: Its ultimate and proximate bases.
Behavioral and brain sciences, 25(01), 1-20.

22



General introduction

R

Raaijmakers, M. A., Smidts, D. P, Sergeant, J. A., Maassen, G. H., Posthumus, J. A., van
Engeland, H., & Matthys, W. (2008). Executive functions in preschool children
with aggressive behavior: impairments in inhibitory control. J Abnorm Child
Psychol, 36(7), 1097-1107. doi:10.1007/s10802-008-9235-7

Rhee, S. H., Friedman, N. P., Boeldt, D. L., Corley, R. P., Hewitt, J. K., Knafo, A., . ..
Zahn-Waxler, C. (2013). Early concern and disregard for others as predictors of
antisocial behavior. J Child Psychol Psychiatry, 54(2), 157-166. doi:10.1111/j.1469-
7610.2012.02574.x

Rodger, H., Vizioli, L., Ouyang, X., & Caldara, R. (2015). Mapping the development of
facial expression recognition. Dev Sci, 18(6), 926-939. do0i:10.1111/desc.12281

S

Sagi, A., & Hoffman, M. L. (1976). Empathic distress in the newborn. Developmental
psychology, 12(2), 175.

Sallquist, J., Eisenberg, N., Spinrad, T. L., Eggum, N. D., & Gaertner, B. M. (2009).
Assessment of preschoolers’ positive empathy: concurrent and longitudinal
relations with positive emotion, social competence, and sympathy. J Posit
Psychol, 4(3), 223-233. doi:10.1080/17439760902819444

Schulte-Ruther, M., Markowitsch, H. J., Shah, N. J., Fink, G. R., & Piefke, M. (2008).
Gender differences in brain networks supporting empathy. Neuroimage, 42(1),
393-403. doi:10.1016/j.neuroimage.2008.04.180

Simner, M. L. (1971). Newborn’s response to the cry of another infant. Developmental
psychology, 5(1), 136.

Singer, T. (2006). The neuronal basis and ontogeny of empathy and mind reading: review
of literature and implications for future research. Neurosci Biobehav Rev, 30(6),
855-863. d0i:10.1016/j.neubiorev.2006.06.011

Singer, T., & Klimecki, O. M. (2014). Empathy and compassion. Curr Biol, 24(18), R875-
R878. doi:10.1016/j.cub.2014.06.054

Smeets, K. C., Leeijen, A. A., van der Molen, M. J., Scheepers, F. E., Buitelaar, J. K., &
Rommelse, N. N. (2015). Treatment moderators of cognitive behavior therapy to
reduce aggressive behavior: a meta-analysis. Eur Child Adolesc Psychiatry, 24(3),
255-264. doi:10.1007/s00787-014-0592-1

Smith, A. (2006). Cognitive empathy and emotional empathy in human behavior and
evolution. The Psychological Record, 56(1), 3-21.

Spinrad, T. L., & Stifter, C. A. (2006). Toddlers’ empathy-related responding to distress:
Predictions from negative emotionality and maternal behavior in infancy.
Infancy, 10(2), 97-121.

Stephan, W. G., & Finlay, K. (1999). The role of empathy in improving intergroup
relations. Journal of Social issues, 55(4), 729-743.

Strayer, J., & Roberts, W. (2004). Empathy and Observed Anger and Aggression
in Five-Year-Olds. Social Development, 13(1), 1-13. doi:10.1111/j.1467-
9507.2004.00254.x

23



Chapter 1

T

Tonks, J., Williams, W. H., Frampton, |., Yates, P., & Slater, A. (2007). Assessing
emotion recognition in 9-15-years olds: preliminary analysis of abilities
in reading emotion from faces, voices and eyes. Brain Inj, 21(6), 623-629.
doi:10.1080/02699050701426865

Tremblay, R. E. (2010). Developmental origins of disruptive behaviour problems: the
‘original sin’ hypothesis, epigenetics and their consequences for prevention. )
Child Psychol Psychiatry, 51(4), 341-367. d0i:10.1111/j.1469-7610.2010.02211.x

Tremblay, R. E., Hartup, W. W., & Archer, J. (2005). Developmental origins of aggression:
Guilford Press.

Tremblay, R. E., Japel, C., Perusse, D., McDuff, P., Boivin, M., Zoccolillo, M., & Montplaisir,
J.(1999). The search for the age of ‘onset’of physical aggression: Rousseau and
Bandura revisited. Criminal Behaviour and Mental Health, 9(1), 8-23.

Tremblay, R. E., Nagin, D. S., Seguin, J. R., Zoccolillo, M., Zelazo, P. D., Boivin, M., . . .
Japel, C. (2004). Physical aggression during early childhood: Trajectories and
predictors. Pediatrics, 114(1), e43-e50.

\"

Vachon, D. D., Lynam, D. R., & Johnson, J. A. (2013). The (non)relation between empathy
and aggression: surprising results from a meta-analysis. Psychol Bull, 140(3),
751-773. d0i:10.1037/a0035236

Vaish, A., Carpenter, M., & Tomasello, M. (2009). Sympathy through affective perspective
taking and its relation to prosocial behavior in toddlers. Developmental
psychology, 45(2), 534.

van der Graaff, J., Branje, S., de Wied, M., Hawk, S., Van Lier, P., & Meeus, W. (2014).
Perspective taking and empathic concern in adolescence: gender differences
in developmental changes. Dev Psychol, 50(3), 881-888. doi:10.1037/a0034325

van Langen, M. A. M., Wissink, I. B., van Vugt, E. S., Van der Stouwe, T., & Stams, G.
J. J. M. (2014). The relation between empathy and offending: A meta-analysis.
Aggression and Violent Behavior, 19(2), 179-189. doi:10.1016/j.avb.2014.02.003

van Zonneveld, L., Platje, E., de Sonneville, L. M., van Goozen, S. H., & Swaab, H. (2017).
Affective empathy, cognitive empathy and social attention in children at high
risk of criminal behaviour. J Child Psychol Psychiatry. doi:10.1111/jcpp.12724

w

Waller, R., Hyde, L., Baskin-Sommers, A. R., & Olson, S. L. (2017). Interactions between
Callous Unemotional Behaviors and Executive Function in Early Childhood Predict
later Aggression and Lower Peer-liking in Late-childhood. J Abnorm Child Psychol,
45(3), 597-609. doi:10.1007/s10802-016-0184-2

Wegrzyn, M., Vogt, M., Kireclioglu, B., Schneider, J., & Kissler, J. (2017). Mapping the
emotional face. How individual face parts contribute to successful emotion
recognition. PLoS One, 12(5), e0177239. doi:10.1371/journal.pone.0177239

24



General introduction

Winter, K., Spengler, S., Bermpohl, F., Singer, T., & Kanske, P. (2017). Social cognition in
aggressive offenders: Impaired empathy, but intact theory of mind. Sci Rep, 7(1),
670. doi:10.1038/s41598-017-00745-0

Y

Yan, Z., Pei, M., & Su, Y. (2017). Children’s Empathy and Their Perception and Evaluation
of Facial Pain Expression: An Eye Tracking Study. Front Psychol, 8, 2284.
doi:10.3389/fpsyg.2017.02284

Young, S. K., Fox, N. A., & Zahn-Waxler, C. (1999). The relations between temperament
and empathy in 2-year-olds. Developmental psychology, 35(5), 1189.

yA

Zahn-Waxler, C., Cole, P. M., Welsh, J. D., & Fox, N. A. (1995). Psychophysiological
correlates of empathy and prosocial behaviors in preschool children with
behavior problems. Development and Psychopathology, 7(01), 27-48.

Zahn-Waxler, C., & Radke-Yarrow, M. (1990). The origins of empathic concern.
Motivation and Emotion, 14(2), 107-130.

Zhou, Q., Eisenberg, N., Losoya, S. H., Fabes, R. A, Reiser, M., Guthrie, I. K., . .. Shepard,
S. A. (2002). The Relations of Parental Warmth and Positive Expressiveness to
Children’s Empathy-Related Responding and Social Functioning: A Longitudinal
Study. Child development, 73(3), 893-915. doi:10.1111/1467-8624.00446

Zhou, Q., Valiente, C., & Eisenberg, N. (2003). Empathy and its measurement. Positive
psychological assessment: A handbook of models and measures, 269-284.

25



