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ABSTRACT
Impaired empathy is an important risk factor of aggression, but results are 

contradictory in toddlerhood. The association between empathy and aggression may 
differ for empathic distress and empathic concern in response to empathy-evoking 
situations, and for boys and girls. Therefore, the current study investigated whether 
empathic distress and empathic concern at age 20 months (N=133, 69 boys) predicted 
aggression at ages 20 and 30 months (N=119, 62 boys), while taking a potential 
moderating effect of sex into account. Empathic behavior was observed during a 
distress simulation task 20 months post-partum. Physical aggression was assessed 
through maternal report, using the Physical Aggression Scale for Early Childhood. Linear 
regression analyses revealed sex differences in the associations between empathic 
distress and concern on the one hand and physical aggression at age 20 months on 
the other. Furthermore, physical aggression at age 30 months was predicted by the 
interaction of sex with empathic distress at age 20 months, while controlling for 
aggression at age 20 months. More empathic distress and concern were associated 
with less physical aggression in girls, but not in boys. The findings indicate that the 
prediction of physical aggression by empathic distress was more robust over time than 
for empathic concern. This study sheds new light on the intricate relationship between 
empathy, aggression, and sex from a developmental perspective.
Keywords: Empathy, Aggression, Toddlerhood, Sex.
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INTRODUCTION
Empathy refers to the sharing and understanding of feelings of others, and empathy 
deficits in adults have been associated with aggressive behavior (Blair, 1995, 2006; 
Decety, Norman, Berntson, & Cacioppo, 2012; Miller & Eisenberg, 1988). The 
observation of distress in others has been suggested to prompt the withdrawal of 
aggression by increasing autonomic arousal, which is experienced as aversive (Blair, 
2006, 1995). Thus, understanding the causal link between aggressive behavior and the 
subsequent experience of aversive arousal due to the distress of the other, motivates 
people to refrain from actions that harm others. In line with this model, empathy, as 
measured by affective arousal in response to another individual’s distress, has been 
shown to be impaired in children with conduct disorder (Bons et al., 2013). In addition, 
elementary and middle school children involved in interventions targeting improvement 
of empathy through practice of the recognition of emotions in themselves and others, 
perspective taking, and responding emotionally to others, have been found to become 
less aggressive, more prosocial, more assertive, and more empathic (Feshbach & 
Feshbach, 2011; Jagers et al., 2007; McMahon & Washburn, 2003; Schonert-Reichl, 
Smith, Zaidman-Zait, & Hertzman, 2011).

Approximately one out of six children show high and stable levels of aggression 
from toddlerhood to pre-adolescence (Cote, Vaillancourt, LeBlanc, Nagin, & Tremblay, 
2006; Tremblay et al., 2004; Tremblay, 2010). Considering the association between 
empathy and aggression, interventions targeting empathy at very young ages may help 
reducing the chances of developing high and consistent levels of aggression. Therefore, 
toddlerhood is a particularly important developmental stage to study the association 
of empathy with aggression. 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, Perra et al., 2010; 
Lovett & Sheffield, 2007; McDonald & Messinger, 2011). From school age to adulthood, 
low to moderate negative associations of empathy with aggression have consistently 
been shown in both community samples and forensic populations (Jolliffe & Farrington, 
2004; Miller & Eisenberg, 1988; Vachon, Lynam, & Johnson, 2013; van Langen, Wissink, 
van Vugt, Van der Stouwe, & Stams, 2014). However, there is a lack of research on the 
association between empathy and aggression in the preschool period and the results 
are mixed.

In children under the age of 6, negative associations between empathy and 
aggression have been found in studies using observational measures of aggression in 
peer-play groups and measurements 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, 
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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 measured by 
teacher reports and empathy by verbal affective responses to slides showing affective 
situations, and in 2-year-olds, in a study using maternal reports to measure aggressive 
behavior and behavioral responses to a recording of a crying infant and an experimenter 
pretending to hurt herself to measure empathy (Gill & Calkins, 2003). There are also 
quite a few studies, using similar measurements or paradigms as the studies described 
above, and examining empathy-aggression associations in children under the age of 6, 
that did not find significant results in either direction (MacQuiddy, Maise, & Hamilton, 
1987; Zahn-Waxler, Cole, Welsh, & Fox, 1995). One study, using both behavioral and 
physiological markers of empathy did not find concurrent associations between 
empathy and aggression, but only longitudinal associations (Hastings, Zahn-Waxler, 
Robinson, Usher, & Bridges, 2000), although these results were not replicated in another 
longitudinal study (Rhee et al., 2013).

Clearly, more research is necessary on the association between empathy and 
aggression in young children. Although positive associations between empathy and 
aggression are counterintuitive, contrasting results may be explained by other factors, 
such as type of empathic behavior and sex differences.

With respect to type of empathic behavior, a negative association between 
empathy and aggressive behavior has been shown in particular for affective empathy, 
which refers to the sharing of the other’s emotions and is related to increased 
autonomic arousal, and to a lesser extent for cognitive empathy, which is based on 
the understanding of the other person’s emotions (Theory of Mind) and starts to 
develop around the age of 4 (Blair, 2005; Bons et al., 2013; Smith, 2006), although some 
precursors of cognitive empathy can already be observed during toddlerhood (Vaish, 
Carpenter, & Tomasello, 2009). Regarding the development of affective empathy, it 
should be noted that empathy-eliciting situations during infancy are often emotionally 
challenging and result in overarousal (Eisenberg, 2010; Hoffman, 2000). Over-arousal 
can manifest itself as personal distress and seeking comfort (Geangu, Benga, Stahl, & 
Striano, 2010; Liew et al., 2011; McDonald & Messinger, 2011). Empathic distress is 
considered a rudimentary expression of affective empathy, because it is strongly related 
to automatic and rudimentary processes such as emotional contagion and emotional 
resonance (de Waal, 2008).

During the second and third year of life, empathy-eliciting situations also 
increasingly result in empathic concern, which includes concern for the wellbeing of 
others and trying to understand the cause of the feelings of the other, and motivates 
attempts to reduce the other person’s distress (Eisenberg, Eggum, & Di Giunta, 2010; 
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McDonald & Messinger, 2011; Roth-Hanania, Davidov, & Zahn- Waxler, 2011). As a result 
of development in emotion regulation, self-other differentiation, and perspective taking, 
toddlers increasingly focus on the other’s distress instead of attending exclusively their 
own distress (Tousignant, Eugene, & Jackson, 2017). At the age of three, over 50% of 
the children are able to perform some act of prosocial behavior in response to their 
mother’s distress (Knafo, Zahn-Waxler, Van Hulle, Robinson, & Rhee, 2008; McDonald 
& Messinger, 2011).

Although empathic distress may not lead to comforting and helping as empathic 
concern does, it is considered an important aspect of empathy since 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). Empathic distress 
has been suggested to inhibit aggression and to be a precursor of empathic concern, for 
example, by Blair’s Violence Inhibition Mechanism model (Blair, 2006; de Waal, 2008; 
Hoffman, 2000; McDonald & Messinger, 2011; Zahn-Waxler & Radke-Yarrow, 1990). 
Furthermore, empathic distress and empathic concern can occur simultaneously and 
have been shown to be positively associated throughout development (Gill & Calkins, 
2003; Israelashvili & Karniol, 2018; Liew et al., 2011; Lin & Grisham, 2017; Young, Fox, 
& Zahn-Waxler, 1999). Nonetheless, recent research has shown evidence in support of 
distinct neural systems underlying empathic distress and empathic concern (Decety & 
Michalska, 2010; Han et al., 2017; Singer & Klimecki, 2014). In line with Hoffman’s stages 
of empathy, which indicate that empathic concern starts to co-occur with empathic 
distress as soon as the self-other distinction is present, neuroimaging research in 
children indicates that brain regions associated with empathic distress develop earlier 
than brain regions associated with empathic concern, and behavioral research indicates 
that empathic distress is stable over time, whereas empathic concern increases during 
the first years of life (Decety & Michalska, 2010; Decety, 2010; Geangu et al., 2010; 
Hoffman, 2000; Roth-Hanania et al., 2011).

Since empathic distress and empathic concern represent different, but related 
empathic responses, their associations with aggression may differ (Israelashvili & 
Karniol, 2018; Lin & Grisham, 2017). Empathic distress results solely from affective 
arousal, which has been suggested to prompt the inhibition of aggression, and can be 
hypothesized to be negatively associated with aggression in toddlerhood. Empathic 
concern is under the influence of arousal as well as other factors, such as socialization 
and perspective taking (Farrant, Devine, Maybery, & Fletcher, 2012; Vaish et al., 2009). 
Because arousal has less influence on empathic concern than on empathic distress, 
the association between empathic concern and aggression can be hypothesized to be 
weak or absent. In toddlerhood, however, studies that have included measures of both 
empathic distress and empathic concern did not indicate clear distinctions between 
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empathic distress and empathic concern in relation to aggression (Gill & Calkins, 2003; 
Hastings et al., 2000; Zahn-Waxler et al., 1995).Thus, other factors might also play a 
role in explaining the contradictory results regarding empathy-aggression associations 
in toddlerhood. For example, sex differences could play an important role.

Studies with toddlers have shown that girls generally express more empathic 
behavior than boys (Hastings et al., 2000; Knafo et al., 2008; Spinrad & Stifter, 2006; 
Zahn-Waxler, Radke-Yarrow, Wagner, & Chapman, 1992; Zahn-Waxler, Robinson, 
& Emde, 1992). Moreover, 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, 
Shah, Fink, & Piefke, 2008). Still, several studies on toddlers did not find sex differences 
regarding empathy (Gill & Calkins, 2003; Rhee et al., 2013; Roth-Hanania et al., 2011; 
Vaish et al., 2009). Regarding aggression, 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 et al., 2004; Tremblay, Hartup, & Archer, 2005). 
Consequently, the association between empathy and aggression might be different 
for boys and girls (Feshbach & Feshbach, 1969). Although empirical findings on sex 
differences in aggression and empathy are well documented, the potential moderation 
effects of the association between empathy and aggression by sex is still not explored 
enough. Some indications for a moderating effect of sex have been found. A study 
in 4–7 yearold children demonstrated a positive association between self-reported 
empathy in response to vignettes and aggression in boys, but not in girls (Feshbach & 
Feshbach, 1969). On the other hand, another study demonstrated a negative association 
between parentreported empathy and psychopathic traits (which include aggression) 
in 3–13 year-old boys, but not in girls (Dadds et al., 2009). Research in adults indicate 
stronger negative associations between self-reported empathy and aggression in 
women (Stanger, Kavussanu, & Ring, 2016). Based on these studies, it remains unclear if 
a moderating effect would be present for both empathic concern and empathic distress.

The association between empathy and aggression might be stronger for 
physical aggression than for other types of aggression in toddlerhood, because physical 
aggression has been shown to emerge during the first year of life, to peak during the 
second and third year of life and to decline during the fourth year of life, while other 
forms of aggression (e.g. verbal aggression) start to increase during the fourth year of 
life (Alink et al., 2006; Hay, Perra et al., 2010; Tremblay et al., 1999). Moreover, physical 
aggression has been shown to be a better predictor of continued problem behavior than 
other types of problem behavior (Broidy et al., 2003). Therefore, the current study will 
focus on maternal reports of physical aggression.
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The present study aimed to investigate the association between empathy and 
physical aggression in toddlerhood, while taking into account its different expressions, 
empathic distress and empathic concern, and sex differences in empathy and physical 
aggression. A negative association between empathic distress and physical aggression 
was expected, whereas a weak negative or no association between empathic concern 
and physical aggression was expected. In addition, girls were expected to show more 
empathic distress and concern, and boys were expected to show more physical 
aggression. Furthermore, a possible moderating effect of sex on the association 
between empathy and physical aggression was explored.

METHODS

PARTICIPANTS
The present study is part of the Mother- Infant Neurodevelopment Study in 

Leiden, The Netherlands (MINDS – Leiden). MINDS–Leiden is a longitudinal study into 
neurobiological and neurocognitive predictors of early behavior problems. The study 
was approved by the ethics committee of the Institute of Education and Child Studies 
at the Faculty of Social and Behavioural Sciences, Leiden University (ECPW-2011/025), 
and by the Medical Research Ethics Committee at Leiden University Medical Centre 
(NL39303.058.12). All participating women provided written informed consent. 162 
women were recruited during pregnancy via midwifery clinics, hospitals, prenatal 
classes and pregnancy fairs. Dutch speaking primiparous women between 17 and 
25 years old (M = 23.35, SD=2.13) with uncomplicated pregnancies were eligible to 
participate. Women from high-risk backgrounds were oversampled in this study, which 
increases variance in infant’s behavior (see Smaling et al., 2015 for detailed procedures). 
Data collection for the present study was part of a home visit 20 months post-partum 
and a lab visit 30 months post-partum. Dropout (N=29 at 20 months and N=43 at 30 
months) was mainly due to unreachability and unwillingness to participate without 
explaining the reason. Dropout was not related to ethnicity, level of education and 
marital status. At the end of the appointments, the child was rewarded with a gift and 
the mother received a reimbursement for her time.

EMPATHY
Behavioral responses to an empathy-evoking situation were observed during 

a distress simulation task adapted from Zahn-Waxler, Radke-Yarrow et al. (1992) at 
age 20 months (N=133, 69 boys). The experimenter asked the mother to refrain from 
interacting with her child or to respond in a neutral way when the child would seek 
contact with her. Subsequently, the experimenter pretended to bump her toe into a 
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piece of furniture. She pretended to be in pain for 30 s and to slowly recover from the 
pain during another 30 s. During this simulation, the experimenter sat down on the floor 
to rub her foot, she expressed pain vocally (e.g. saying: “ouch, that hurts!”) and did not 
make eye contact with the child. Behavioral responses of the child were videotaped by a 
second experimenter and coded for two dimensions of empathic distress (higher score 
indicates more observed behavior): comfort seeking (0–4; does not seek comfort with 
self or mother; mild self-comforting behavior or seeking proximity to mother; moderate 
comfort seeking with self or mother, or combining mild comfort seeking with self and 
mother; moderate comfort seeking by climbing onto mothers lab combined with self-
comforting behavior or high levels of comfort seeking with the self or mother; self-
comforting behavior for nearly the whole task and high levels of proximity to mother 
by ‘flying’ onto the mother’s neck) and personal distress (0–3; no distress; mild distress; 
fear present; whimpers, whines, or cries) (Liew et al., 2011; Lin & Grisham, 2017; Zahn-
Waxler, Radke-Yarrow et al., 1992). In addition, three dimensions of empathic concern 
were coded: concerned expressions (0–3; no concern; slight or some concern such as 
brow furrowing for less than 3 s; moderate concern expressed in face or voice; strong 
facial concern for at least 8 s), testing hypotheses (0–4; no hypothesis testing; simple 
nonverbal gestures such as looking back and forward to the victim’s face and foot or 
simple verbal inquires such as ‘hurt?’; a combination of gestures and verbal inquires; at 
least two distinct combined attempts to understand; four or more combined attempts 
to understand) and prosocial behavior (0–3; no prosocial behavior; assisting for less 
than 3 s by comforting the experimenter or sharing toys; assisting for 3 to 5 s; assisting 
more than 5 s) (Liew et al., 2011; Lin & Grisham, 2017; Zahn-Waxler, Radke-Yarrow et 
al., 1992). All measures were videotaped and coded afterwards by two reliable coders 
that created one consensus score in case of differences between them. The ICC’s were 
.850 for testing hypothesis, .807 for prosocial behavior, .692 for concerned expressions, 
.868 for self-distress and .776 for comfort seeking. The scores on these scales were 
transformed into standardized scores. In accordance to previous studies, comfort 
seeking and personal distress were summed to a composite score for empathic distress, 
and prosocial behavior, hypothesis testing, and concerned expressions were summed 
to a composite score for empathic concern (Liew et al., 2011; Lin & Grisham, 2017).

PHYSICAL AGGRESSION
In order to measure physical aggression, all mothers completed the physical 

aggression scale for early childhood (PASEC) at 20 (N=133, 69 boys) and 30 (N=119, 
62 boys) months of age (Alink et al., 2006). The PASEC has been shown to be a valid 
measure to examine physical aggression in infancy and consists of 11 items to be scored 
on a 3-point Likert scale (0 = not true, 1 = somewhat or sometimes true, 2 = very true 
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or often true) (Alink et al., 2006). The PASEC combines six items from the Child Behavior 
Checklist (Achenbach & Rescorla, 2000) and five items constructed by Tremblay et al. 
(1999) to measure physical aggression (e.g. hits others, bites others and destroys his/
her own things). Scores were added to create one physical aggression score at age 20 
months and one physical aggression score at age 30 months (Cronbach’s α = .75 in 
infancy and α = .71 in toddlerhood).

DATA ANALYSIS
All variables were checked for outliers and normality. For physical aggression, 

the natural log of the PASEC was used because this variable was positively skewed 
before transformation. No data was missing on the PASEC and empathy observations. 
First, Spearman correlations between the ordinal variables of the behavioral responses 
to the distress simulation task and the PASEC scores were performed for boys and girls 
separately. The main and interaction effects of empathic distress, empathic concern, 
and sex on physical aggression were examined by separate multivariate linear regression 
analyses for physical aggression at age 20 months and 30 months. Regarding physical 
aggression at age 20 months, the following variables were entered in the regression: 
empathic distress, empathic concern, sex, sex×empathic distress, and sex×empathic 
concern. For the regression analyses regarding physical aggression at age 30 months, 
physical aggression at 20 months was entered first and the variables described above 
were entered in the second step of the regression. The empathy variables were 
centered at the mean in advance and interaction effects were further examined by 
repeating the regression analyses at different levels (0 for boys and 1 for girls) of the 
moderator (Aiken, West, & Reno, 1991; Holmbeck, 2002). All analyses were done using 
the Statistical Package for Social Sciences (SPSS for windows, version 23, SPSS Inc., 
Chicago) and statistical significance was set at p < .05 a priori.

RESULTS
Characteristics of the sample are shown in Table 1. Descriptive statistics of 

the scales of the distress simulation task and physical aggression scores, and Spearman 
correlations between the scales are shown in Table 2. No sex differences were present 
on any of the composite measures or individual items of the empathy and aggression 
instruments. Paired samples T-Tests indicated no difference in physical aggression 
between age 20 and 30 months (Boys: t(62)=.858, p= .394, d=0.10; Girls: t(57)=1.407, 
p= .165, d=0.22).

3
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Table 1. Sample characteristics

Variable % M(SD)

Caucasian ethnicity 86.3%

Highest education completed

 Primary education 2.3%

 Secondary education 19.1%

 Tertiary education 48.1%

 Bachelor degree or higher 30.5%

Infant age at 20 months measurement 20.46 (0.71)

Infant age at 30 months measurement 30.65 (1.11)

Note: Maternal background variables were obtained during pregnancy.
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MAIN ANALYSES
The results of the regression analyses that were performed to examine main 

and interaction effects of empathic distress and concern, and sex on physical aggression 
are shown in Table 3. At age 20 months, no main effects of empathic distress, empathic 
concern, or sex on physical aggression were found, but interactions of both empathic 
distress and empathic concern with sex were present. Regarding physical aggression 
at age 30 months, physical aggression at age 20 months was a significant predictor, 
but nomain effects of empathic distress, empathic concern, and sex were found. 
Furthermore, an interaction of sex with empathic distress, but not empathic concern, 
was found.

Table 3. Regression analyses of the effects of empathic distress, empathic concern and sex on 
physical aggression.

β t R2 
change

β t R2 
change

Sig.

20 months 30 months

Model 0 .199 <.001

 Aggression T1 .446 5.393 <.001

Model 1 .106 .082 .031

 Aggression T1 .402 4.776 <.001

 Empathic distress .148 1.329 .172 1.591 .114

 Empathic concern .205 1.788 .048 .423 .673

 Sex -.114 -1.352 -.119 -1.455 .148

 Empathic distress × sex -.239 -2.159 -.308 -2.858 .005

 Empathic concern × sex -.328 -2.885 .060 .528 .598

Note: Aggression T1: physical aggression at age 20 months.

POST HOC ANALYSES
To be able to interpret the regression lines of empathic distress and empathic 

concern on physical aggression for boys and girls, post hoc hierarchical regression 
analyses were performed with sex at level 1, which represents girls (the default is 0, 
which represents boys and is displayed in Table 3), according to the method of Aiken, 
West, and Reno (Aiken et al., 1991; Holmbeck, 2002). The results indicated empathic 
distress did not predict physical aggression in boys (β =.148, t=1.329, p = .186), but a 
negative trend was found for girls (β = −.239, t = −1.795, p=.075) at age 20 months. In 
addition, empathic distress at age 20 months did not predict boys’ physical aggression at 
age 30 months (β =.172, t=1.591, p=.114), but was a negative predictor of girls’ physical 
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aggression at age 30 months (β = −.315, t = −2.436, p=.016), while controlling for physical 
aggression at age 20 months. Empathic concern was marginally positively associated 
with physical aggression in boys (β =.205, t=1.788, p = .076) and negatively associated 
with physical aggression in girls (β = −.317, t = −2.411, p=.017) at age 20 months.

DISCUSSION
The aim of the current study was to investigate whether empathic distress 

and empathic concern at age 20 months predict physical aggression at age 20 and 
30 months, while taking into account possible sex differences. In contrast to our 
hypotheses, there were no main effects of empathic distress, empathic concern, or 
sex on physical aggression. The results showed that the effects of empathic distress 
and empathic concern on physical aggression were moderated by sex. Negative 
associations between empathic concern and physical aggression at age 20 months, 
as well as between empathic distress and physical aggression at age 30 months, were 
present for girls only. No associations between empathy and aggression were found for 
boys. Regarding prosocial behavior specifically, a positive association was found with 
physical aggression at age 30 months in girls.

In girls, higher levels of empathic distress at age 20 months predicted lower 
levels physical aggression at age 20 months (marginal effect) and age 30 months, 
while controlling for physical aggression at age 20 months. These results are in 
line with our hypotheses, and support both theory and empirical results indicating 
negative associations between empathy and aggression (Belacchi & Farina, 2012; 
Blair, 2005; Hughes et al., 2000; Lovett & Sheffield, 2007; Strayer & Roberts, 2004). 
However, a positive association between prosocial behavior at age 20 months and 
physical aggression at age 30 months was present in girls. Possibly, this was due to 
the fact that empathic distress at age 20 months was negatively associated with both 
prosocial behavior and physical aggression at age 30 months. These associations may 
have resulted in the positive association between prosocial behavior and physical 
aggression at age 30 months in girls. In line with this suggestion, the positive association 
disappeared when empathic distress was controlled for.

We expected weak negative or no associations between empathic concern and 
physical aggression, because affective arousal plays less of a role in empathic concern 
than in empathic distress, and because empathic concern depends on other factors 
such as socialization and perspective taking (Farrant et al., 2012; Vaish et al., 2009). 
However, higher levels of empathic concern in girls were associated with lower levels 
of physical aggression at age 20 months. A possible explanation for this association 
is that empathic concern may still be influenced by affective arousal, despite the 
additional influence of other factors. Therefore, the same mechanism may cause an 

3
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association between empathic distress and aggression, and between empathic concern 
and aggression. Furthermore, perspective taking has also been shown to motivate the 
withdrawal of aggression and empathic concern might be a mediator of this association 
(Richardson, Hammock, Smith, Gardner, & Signo, 1994). Therefore, further research 
is necessary on the affective and cognitive aspects of empathic concern in relation to 
aggression. However, where empathic distress was predictive of physical aggression 
both concurrently and longitudinally, empathic concern showed only concurrent effects 
at age 20 months. This indicates that the prediction of physical aggression by empathic 
distress is more robust over this early developmental course than for empathic concern.

Although higher levels of empathic distress and empathic concern, and lower 
levels of physical aggression were expected for girls, no main effects of sex on empathic 
behavior or aggression were found. Our results were in line with findings in previous 
studies (Gill & Calkins, 2003; Rhee et al., 2013; Roth-Hanania et al., 2011; Vaish et 
al., 2009). However, the majority of studies have shown higher levels of empathy in 
girls than in boys from birth onwards (Christov-Moore et al., 2014; Hastings et al., 
2000; Knafo et al., 2008; Spinrad & Stifter, 2006; Zahn-Waxler, Radke-Yarrow et al., 
1992; Zahn-Waxler, Robinson et al., 1992). Possibly, sex differences in empathy have 
been masked by differences in social inhibition between boys and girls in response to 
the distress simulation task. Specific impairments in inhibition have been shown in 
aggressive preschool children, in particular in boys (Raaijmakers et al., 2008). Therefore, 
boys might have responded more impulsively (e.g. approaching the victim) to the 
distress simulation task, which could have resulted in more behavioral responses, such 
as prosocial behavior, hypothesis testing and comfort seeking (Gill & Calkins, 2003). 
Inhibition impairments could also explain why no association between empathy and 
physical aggression was found for boys. Thus, boys with impaired inhibition will not 
only show more empathic behavior, but also more aggression. Inhibition impairments 
may therefore underlie a positive association between empathy and aggression, and 
this positive association may counteract the negative association between empathic 
distress and physical aggression that was initially hypothesized (Eisenberg et al., 2010; 
Gill & Calkins, 2003; Lovett & Sheffield, 2007).

Alternatively, the association between empathy and aggression may have 
been different for boys and girls because of differences between boys and girls in the 
associations between indicators of empathic behavior. For example, prosocial behavior 
and hypothesis testing are positively associated in girls only, whereas personal distress 
and comfort seeking are only positively associated in boys. In addition, the composite 
scores of empathic concern and empathic distress were positively associated in boys, 
but not in girls. Therefore, the correlation analyses only supported the empathic concern 
composite for girls and the empathic distress composite for boys, which is a limitation 
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of the study. However, it should be noted that both composites were supported by 
their constituents, as empathic concern was positively associated with concerned 
expressions, hypothesis testing, and prosocial behavior, and empathic distress was 
positively associated with personal distress and comfort seeking in both boys and girls.

In addition to the lack of sex differences on empathy, no differences between 
boys and girls on physical aggression were found. The interaction effects between 
empathic distress and empathic concern, and physical aggression indicated that lower 
levels of physical aggression were reported for girls than for boys, but only if their 
empathic behavior was high. Although higher levels of aggression have previously been 
found in boys at age 17 months (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 et al., 2004, 2005), sex differences in aggression might not be 
clearly present yet in toddlerhood. No sex differences were found until the age of 24 
months in a study using the PASEC (Alink et al., 2006). In addition, a longitudinal study 
showed more aggression for girls than boys before the age of 24 months, while the 
opposite was found after 24 months of age (Hay et al., 2011). Future research on the 
development of sex differences in aggression is needed.

The current study adds to the literature by focusing on both empathic distress 
and empathic concern in response to an empathy-eliciting event. As the results showed, 
at an early developmental stage, empathic distress is an import aspect of empathy 
and shows more robust associations with physical aggression compared to empathic 
concern. Furthermore, the use of a longitudinal design is a strength of this study, as 
it provides insight on how empathic behavior is associated with change in physical 
aggression over time. Although negative associations between empathy and physical 
aggression have been found before in toddlerhood, this is the first study to find both 
cross-sectional and longitudinal effects of empathy-related behavior on physical 
aggression at this age (Belacchi & Farina, 2012; Hastings et al., 2000; Hay, Hudson, & 
Liang, 2010; Hughes et al., 2000; Strayer & Roberts, 2004).

In addition, infants’ empathic behavior was examined using videotaped 
observations of an empathy-evoking task that were double coded for empathy-related 
behavior. In order to increase the reliability of the empathy measure, the distress 
simulation was performed by the experimenter rather than the child’s mother. This is 
a limitation of the study because it is likely that distress in unfamiliar people evokes less 
empathic concern and more empathic distress in infants than distress in familiar people 
(Preston & de Waal, 2002; Young et al., 1999). The fact that maternal reports have been 
used to measure physical aggression might be a limitation of the current study. Parent 
reports provide ecologically valid information about behavior in daily situations, but 
maternal reports of physical aggression might be biased by maternal factors such as 

3
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personality, memory capacity, and tendency of social desirability response (Kagan, 
Snidman, Arcus, & Reznick, 1994). Still, the PASEC has shown to be a reliable and valid 
measure of physical aggression in toddlerhood (Alink et al., 2006; Koot, Van Den Oord, 
Verhulst, & Boomsma, 1997). Furthermore, our results also indicated stability of physical 
aggression over time (r(119)=.446, p < .001). It should also be noted that structural 
equation modeling could have been a more optimal method to deal with latent variables 
(empathic concern and empathic distress) and the longitudinal nature of the data (De 
Stavola et al., 2006).

To conclude, this study revealed that the association between empathy and 
physical aggression is already present in toddlerhood. In particular, more empathic 
concern in response to an empathy-evoking situation at age 20 months predicted lower 
levels of physical aggression in girls, but not boys, at age 20 months. Furthermore, 
in girls, more empathic distress at age 20 months predicted lower levels of physical 
aggression at age 30 months, while controlling for physical aggression at age 20 months. 
The current study suggests that the basis for the association between empathy and 
physical aggression is established in toddlerhood. Future studies should investigate 
the effects of interventions aiming to increase empathy and reduce aggression. 
Furthermore, more research is needed to address the effect of other factors (e.g. 
inhibition) on empathy and aggression in toddlerhood. Finally, more research is needed 
into the development of the association between empathy and aggression in boys.
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