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Abstract
Early life adversity (ELA) refers to stressful childhood experiences such as neglect, abuse, and violence exposure that can 
profoundly shape behavior. While ELA is consistently linked to antisocial behavior (e.g., aggression, delinquency), the role 
of empathy in this connection is unclear. Empathy, the ability to understand and resonate with others’ thoughts and emotions, 
is theoretically linked to antisocial behavior, but empirical work has produced mixed findings. We explore mediation and 
moderation frameworks to explain the ELA-antisociality link. Using an online sample of 165 adults, we examine three ELA 
dimensions (unpredictability, threat, and deprivation) and their association with antisocial behavior and empathy through an 
ecologically valid empathic accuracy task. We also compare this naturalistic measure of empathy with a popular self-report 
measure of empathy. Results did not support mediation with either operationalization of empathy (i.e., task or self-report), 
with no direct effects of ELA on empathy or of empathy on antisocial behavior. Empathic accuracy, however, moderated the 
association between antisocial behavior and both unpredictability and deprivation in childhood. At low levels of empathic 
accuracy, there was a significant link between adversity and antisocial behavior (unpredictability β = 0.38, p < 0.001, depriva-
tion β = 0.41, p < 0.001). Empathic accuracy did not moderate an association between threat adversity and antisocial behavior. 
Notably, across all moderation models, associations were non-significant when the self-report measure of empathy was used. 
Findings suggest that empathy skills protect against antisocial behavior in the context of unpredictability and deprivation, 
highlighting the importance of considering dimensions of ELA and ecologically valid, naturalistic empathy measures. 
Understanding how variations in empathic abilities within ELA dimensions influence antisocial behavior has implications 
for targeted interventions and promoting emotional well-being in individuals exposed to adversity.
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Early life adversity (ELA) describes common stressful child-
hood experiences including neglect, physical abuse, and 

neighborhood violence exposure (Polanco-Roman et al., 
2021; Wade et al., 2022). ELA is an antecedent to an array 
of socioemotional problems in adulthood such as poor social 
relationships (Lansford et al., 2002) and psychopathology 
(Hanson et al., 2015) including antisocial behavior, which 
confers a high personal, societal, and financial cost (Braga 
et al., 2018). While connections between ELA and antiso-
ciality have been consistently replicated, exactly how ELA 
cascades to adult antisocial behavior remains unclear. Empa-
thy may be a causal mechanism, or salient risk factor, linking 
ELA and antisocial behavior, as it is a key skill for inter-
personal bonds, prosocial actions, and emotional well-being 
(Morelli et al., 2015). However, many open questions exist 
related to the role of empathy within this well-established 
link between ELA and antisocial behavior. Some literature 
points to empathy’s role as a mediator in this connection, 
suggesting that altered empathy is a pathway through which 
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ELA cascades to antisocial behavior. Other work implies 
that empathy is a moderator in the link between ELA and 
antisocial behavior, such that high empathy skills are protec-
tive, or low empathy skills are a risk, for antisocial behavior 
following ELA exposure. Yet, competing mediation ver-
sus moderation frameworks have never been empirically 
tested independently or together. A fuller understanding 
of the associations between ELA, empathy, and antisocial 
behavior could provide insights into the impact of ELA on 
socioemotional functioning and guide psychosocial interven-
tions aimed at preventing maladaptive behavior.

Experiences of ELA are ubiquitous and prevalent, with 
studies suggesting that > 40% of adults have been exposed to 
some form of childhood adversity both in the United States 
and internationally (Bethell et al., 2017; Kessler et al., 2010). 
Antisocial behavior describes actions likely to cause harm 
to others and violate social norms such as aggression, delin-
quency, and violence (Braga et al., 2018; Burt, 2012) and is 
one of the most well-replicated and impactful outcomes of 
the many maladaptive consequences associated with ELA. A 
meta-analysis on longitudinal studies of childhood maltreat-
ment and antisocial behavior demonstrated that, across over 
20,000 individuals, those who were maltreated as children 
were nearly twice as likely to engage in antisocial behav-
ior as adults compared to those who were not maltreated 
(Braga et al., 2018). Work has established increased risk of 
antisocial behavior (e.g., aggression, violent, and nonvio-
lent offenses) for various types of ELA including exposure 
to physical abuse (Lansford et al., 2007), harsh parenting, 
neighborhood deprivation (Gard et al., 2017), family con-
flict, child medical problems, financial instability (Mackey 
et al., 2017; Yazgan et al., 2021), and other adverse life 
events. Given this strong link between ELA and antisocial 
behavior, it is of interest to clinicians, parents, policymak-
ers, and others to understand how exactly ELA cascades to 
such behavior.

Empathy, or the capacity to understand and resonate 
with others’ thoughts, perspectives, and emotions (Decety 
& Meyer, 2008), may be one skill that helps explain how 
experiences of ELA associate with antisociality. Empathy is 
theoretically and empirically linked to antisocial behavior; 
for example, decreased empathy has been associated with 
various aspects of antisocial behavior such as aggression, 
violence, criminal delinquency, and psychopathy (Blair, 
2005, 2018; Eisenberg & Miller, 1987). Low empathy is 
a diagnostic marker of Conduct Disorder with “Limited 
Prosocial Emotions” reflecting the presence of callous-
unemotional (CU) traits (American Psychiatric Associa-
tion, 2013). Further, empathy-boosting interventions are a 
common feature of treatment for antisocial behaviors across 
a variety of settings and populations (Vachon et al., 2014; 
Van Der Stouwe et al., 2018), including in correctional set-
tings (Marshall, 1999; Serin & Kuriychuk, 1994), violence 

prevention programs for elementary school children (Gross-
man et al., 1997), and anger management courses for adoles-
cents (Goldstein et al., 1998; Pecukonis, 1990).

However, upon close examination, empirical work con-
necting individual differences in empathy and antisocial 
behavior tells a muddled story. Less empathy is not always 
correlated with more antisocial behavior, or vice versa, 
across the heterogeneous construct that is antisocial behav-
ior (Anderson & Bushman, 2002; Burt, 2012). Many studies 
find positive, negative, and null associations between aggres-
sion, a main component of antisocial behavior, and empathy 
(Kahhale et al., 2024; Raine & Chen, 2018; Raine et al., 
2022). In fact, multiple studies have found that increased 
empathy is related to increases in certain types of aggression 
(Chen et al., 2021; Palumbo & Latzman, 2021; Raine et al., 
2022). In addition, some evidence suggests that empathy 
interventions are not effective in reducing recidivism, sexual 
violence, or aggression (Day et al., 2010; Hanson & Morton-
Bourgon, 2019) despite the key role that empathy trainings 
play in the treatment of antisocial behavior across various 
settings. Not only is it poorly understood specifically how 
empathy relates to antisocial behavior, but it also remains 
unknown how empathy relates to antisocial behavior in the 
context of ELA. Is empathy a pathway through which ELA 
predicts antisocial behavior, or do variations in empathy help 
us understand when relations between ELA and antisocial 
behavior are stronger?

Literature linking ELA and empathy provides initial moti-
vation for exploring ELA, empathy, and antisocial behavior 
together, though this work has also produced inconsistent 
results. Previous research has found that ELA impacts the 
same skills underpinning one’s ability to empathize, includ-
ing emotion regulation and executive functioning skills such 
as self-control, working memory, and cognitive flexibility 
(McLaughlin & Sheridan, 2016). These skills support accu-
rate interpersonal understanding by regulating emotions to 
help someone react to the emotions of another person and 
integrating together verbal and nonverbal cues (Decety & 
Meyer, 2008; Zaki et al., 2009). Despite this theoretical and 
empirical basis suggesting empathy would be significantly 
associated with ELA, the limited research exploring ELA 
and empathy has produced mixed findings.

On the one hand, some studies have found that experi-
ences of ELA are associated with increased empathy. “Altru-
ism born of suffering” postulates that, following adversity 
exposure, many individuals increase their altruistic tenden-
cies via perceived identification with other victims and a 
greater sense of responsibility to prevent suffering (Staub & 
Vollhardt, 2008; Vollhardt, 2009). Across multiple studies, 
researchers found that participants who suffered more child-
hood adversity had higher trait empathy and spent more time 
helping a confederate in need (Lim & DeSteno, 2016). At 
the same time, other researchers have connected childhood 
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adversity to decreased levels of empathy via increased per-
sonal distress or diminished responsivity to negative emo-
tional signals (Fourie et al., 2019; Levy et al., 2019; Locher 
et al., 2014). Prior work has implicated adjacent constructs 
to empathy, such as emotional reactivity and emotional 
dysregulation, as links between ELA and antisocial behav-
ior (van Goozen, 2015). For example, a longitudinal study 
found that harsh parenting and neighborhood deprivation 
were associated with altered amygdala reactivity to fearful 
facial expressions, which in turn predicted antisocial behav-
ior (Gard et al., 2017). While this work provides initial moti-
vation for the role of socioemotional skills in connecting 
ELA and antisocial behavior, it remains unclear how empa-
thy specifically connects ELA and adult antisocial behavior 
together.

At least three theoretical and methodological limitations 
may be contributing to the lack of clarity on these associa-
tions. First, literature has modeled empathy as both a media-
tor and a moderator within the ELA-antisociality link, with 
no work directly comparing the two approaches. Experiences 
of ELA may alter empathy, which in turn becomes a pathway 
through which adversity-exposed individuals engage in more 
antisocial behavior. Consistent with this, adjacent processes 
such as social information processing have been proposed as 
transdiagnostic mechanisms between ELA and aggression 
(Dodge, 2011). Further, empathic skills have been causally 
implicated in the connection between environmental experi-
ences (i.e., parenting styles) and antisociality (Schaffer et al., 
2009). This empirical work established empathy as a media-
tor between parenting and antisocial behavior but did not 
explore experiences of early life adversity directly. There is 
a gap in the literature where, to our knowledge, no work has 
formally tested a mediation model between ELA, empathy, 
and antisocial behavior.

Theoretical and empirical works also describe empathy 
as a potential moderator of antisocial behavior. Research 
among multiple youth samples has found that greater emo-
tional responsivity to peers is protective against antisocial 
behavior (Dallaire & Zeman, 2013; De Kemp et al., 2007). 
Among adults, empathy is a defining feature distinguishing 
between less and more extreme forms of antisociality (i.e., 
psychopathy), suggesting that impaired empathy may be a 
risk factor for severe antisocial behavior rather than a pre-
requisite (Viding et al., 2014). However, as in the case of a 
mediation framework, no work has explicitly tested empathy 
as a moderator between ELA and adult antisocial behavior.

A second limitation giving rise to variable associations 
between ELA and empathy may be the measurement and 
conceptualization of empathy. Empathy is a complex skill 
that is often measured via self-report questionnaires such 
as the Interpersonal Reactivity Index (IRI; Davis, 1980). 
Employing more naturalistic operationalizations may be 
one way to improve our measurement of empathy. One 

such measure of empathy is the Empathic Accuracy task, 
a paradigm that charts second-by-second perceptual judg-
ments of a storyteller’s feelings as they discuss their expe-
riences (Ickes et al., 1990; Levenson & Ruef, 1992; Zaki 
et al., 2008). The empathic accuracy task has been tradi-
tionally conceptualized as a measure of cognitive empathy 
(i.e., knowing how someone else feels). The limited work 
extending the study of empathic accuracy to psychopathol-
ogy and environmental experiences has found that empathic 
accuracy (measured via other questionnaire- and task-based 
measures) is negatively associated with severe antisocial 
behavior (Brook & Kosson, 2013) and childhood emotional 
abuse and neglect (Maneta et al., 2015; Zhang et al., 2022). 
Following these approaches and adopting more empathy 
measures that more accurately model the complexity of this 
behavior could improve measurement accuracy within the 
ELA-empathy-antisociality connection.

A third limitation to previous studies that this work seeks 
to overcome is that ELA is complex to operationalize. Tra-
ditional approaches to understanding ELA have considered 
specific adversities (e.g., war trauma) or cumulative risk 
scores representing tallies of adverse experiences (Evans 
et al., 2013). These approaches ignore other influential 
adversities in someone’s life or combine across heterogenous 
experiences, losing purchase on what is contributing to a 
particular outcome (Ellis et al., 2022). Recent approaches 
fill these gaps by emphasizing underlying dimensions of 
adversity to examine shared and defining features of expe-
riences. These dimensions include random changes to the 
environment (i.e., unpredictability), the absence of expected 
environmental inputs (i.e., deprivation), and the presence or 
threat of harm (i.e., threat) (Wade et al., 2022). Unpredict-
ability (e.g., inconsistent discipline), threat (e.g., physical 
abuse), and deprivation (e.g., lack of parental involvement) 
have been found to give rise to distinct patterns of brain and 
behavioral challenges that may differentially associate with 
empathy (Ellis et al., 2009; McLaughlin & Sheridan, 2016). 
For example, children who experience unpredictability and 
deprivation are at greater risk for executive function deficits 
through the absence of complex cognitive inputs (McLaugh-
lin, Sheridan & Lambert, 2014; McLaughlin, Sheridan, 
Winter et al., 2014), while children exposed to more threat 
will often show atypical processing of emotional informa-
tion through alterations in emotional regulation pathways 
(Miller et al., 2018). A dimensional perspective of ELA has 
not been applied to understand associations between ELA 
and empathy and can potentially clarify what aspects of ELA 
connect to empathy and antisocial behavior.

The present study seeks to fill theoretical and methodo-
logical gaps by exploring how dimensions of ELA might 
associate with empathy and antisocial behavior. We con-
trasted a naturalistic measure of empathy with a traditional, 
self-report measure of this construct and explored our 
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hypotheses in a sample of adults recruited online. We first 
considered that empathy, modeled as both a task and a self-
report measure, might be a mediating link between ELA and 
antisocial behavior. We next considered that empathy, again 
modeled via task and self-report, would moderate the asso-
ciation between dimensions of ELA and antisociality. Within 
these competing frameworks, we investigated three dimen-
sions of ELA: unpredictability, threat, and deprivation. A 
nuanced and updated view of ELA has not been applied 
to explore the ways in which adversity dimensions might 
associate within empathy to cascade to antisocial behavior.

Dimensions of adversity likely relate differently to com-
ponents of empathy based on deficits associated with each 
dimension. The Empathic Accuracy Task output (i.e., ask-
ing participants to rate how they think a storyteller is feel-
ing) is traditionally conceptualized as relying on cognitive 
processes (Ickes et al., 1990; Zaki et al., 2008). Cognitive 
underpinnings of empathy include theory of mind, working 
memory, and executive functioning skills (Gao et al., 2016; 
Yan et al., 2020). Distinct cognitive deficits in these abilities 
have been associated with a lack of consistent environmental 
inputs that are more commonly features of unpredictability 
and deprivation adversity (Ellis et al., 2022). Accordingly, 
we hypothesized that the dimensions of unpredictability 
and deprivation would be more strongly associated with the 
Empathic Accuracy Task in the context of adult antisocial 
behavior compared to the dimension of threat. Multiple stud-
ies have established unique correlates between deprivation 
and specific underpinnings of cognitive empathy, such as 
theory of mind (Tarullo et al., 2007; Yagmurlu et al., 2005), 
working memory (Beckett et al., 2010), and executive func-
tioning (Bos et al., 2009). The construct of unpredictability 
tends to overlap conceptually and in practice with depriva-
tion (e.g., many studies measure both constructs via different 
facets of socioeconomic disadvantage) (Wade et al., 2022). 
Individual and meta-analytic studies have found associations 
between unpredictable experiences in childhood and many 
of the same cognitive skills that support empathic accuracy 
such as executive functioning (Andrews et al., 2021; Davis 
et al., 2019).

While dimensions of adversity frequently co-occur 
(Smith & Pollak, 2021), studies that have attempted to dis-
entangle threat and deprivation observe changes in cognitive 
functioning among those exposed to deprivation more con-
sistently compared to those exposed to threat (Johnson et al., 
2021; McLaughlin, 2018; Wade et al., 2022). In work exam-
ining multiple dimensions, authors found that deprivation, 
after controlling for threat, was associated with lower global 
executive functioning skills. Threat, after controlling for 
deprivation, was not related to executive functioning skills 
(Sheridan et al., 2017). We, therefore, did not expect threat 
to be as strongly related to the Empathic Accuracy task.

Method

Participants

We recruited 165 adult participants from an online research 
registry and applied rigorous exclusion checks for a final 
N = 124 (see Supplement for power analysis and exclusion 
criteria). Forty-nine percent of the total sample was recruited 
from the general Prolific pool, and 51% was recruited from 
a pool of people who identified as being at a 5 or below on 
the MacArthur Scale of Subjective Social Status (0 = lowest 
rung, 10 = highest rung; Adler et al., 1994). This was done 
to over-sample for adversity exposure due to connections 
between ELA and lower socioeconomic status (Jaffee et al., 
2018).

Procedure

The University of Pittsburgh Institutional Review Board 
granted approval for this project. A link to the study was 
posted on an online recruitment registry (i.e., Prolific) to 
test a diverse sample of adult participants. Participants 
completed well-validated measures of early life adversity, 
empathy, and other psychological characteristics via a Qual-
trics survey. After completing questionnaires, participants 
were redirected to the online platform Pavlovia to complete 
two tasks (the Digit Span Task and the Empathic Accuracy 
Task).

Measures

Demographics  Various demographic characteristics were 
collected via self-report, including biological sex, race, 
income, education level, and current employment status 
(see Table 1).

Dimensions of ELA  The dimension of Unpredictability was 
measured via the Unpredictability Subscale of The Ques-
tionnaire of Unpredictability in Childhood (QUIC; Glynn 
et al., 2019). The QUIC is a 38-item questionnaire that ret-
rospectively assesses experiences of caregiving, punishment, 
and environmental instability before the age of 18 years old 
(and in some cases, 12 years old). Validation studies demon-
strated excellent internal reliability (α = .89) and test–retest 
reliability of this measure (r = .92) (Glynn et al., 2019). 
Due to our interest in parenting dynamics involving the par-
ticipant when they were children, we specifically used the 
Parental Predictability subscale which comprised 12 items 
assessing predictability in caregiving and punishment prac-
tices. Example items include “At least one of my parents had 
punishments that were unpredictable,” “I often wondered 
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whether or not one of my parents would come home at the 
end of the day,” and “One of my parents could go from calm 
to furious in an instant.”

The dimensions of Deprivation and Threat were meas-
ured via the Maltreatment Abuse and Exposure Scale 
(MAES; Teicher & Parigger, 2015). The MAES is a 52-item 
scale that assessing exposure to abuse, maltreatment, and 
other negative experiences through “Yes” or “No” answer 
choices. The MAES shows good psychometric properties 
and has been validated cross-culturally (Kluwe-Schiavon 
et al., 2016; Teicher & Parigger, 2015). The Threat score 
was derived by summing across sexual abuse, verbal abuse, 
non-verbal emotional abuse, peer emotional abuse, and peer 
physical abuse items. Example Threat items include “Swore 
at you, called you names, said insulting things like you are 
‘fat’, ‘ugly’, ‘stupid’, etc. more than a few times a year” and 
“Intentionally pushed, grabbed, shoved, slapped, pinched, 
punched or kicked you.” The dimension of deprivation was 
derived from MAES items assessing physical maltreatment, 
emotional neglect, and physical neglect. Example depriva-
tion items include “You felt that your parent was present 
in the household but emotionally unavailable to you for a 
variety of reasons like drugs, alcohol, workaholic, having an 
affair, heedlessly pursuing their own goals” and “You didn’t 
have enough to eat.”

Adult Antisocial Behavior  The Self-Report of Delinquency 
Scale (SRDS), a measure adapted from the National Youth 
Survey Antisocial Measure (Elliott et al., 1985), is widely 
used to study antisocial behavior (Cho et al., 2010). The 
SRDS measures the frequency with which individuals have 
engaged in antisocial behaviors such as stealing, cheating, 
and assault in the past year (1 = Never; 2 = Once or twice; 
3 = More often). This study used the general delinquency 
score which has a test–retest reliability of r = .84 (Huizinga 
& Elliott, 1986). Example items include “have you bullied, 
threatened, or intimidated someone else?” and “Have you 
snatched someone’s purse or wallet or picked someone's 
pocket?”.

Task‑Based Measure of Empathy  Participants’ ability to 
accurately empathize was measured via the Empathic Accu-
racy task (Ickes et al., 1990; Zaki et al., 2008), a naturalistic 
and ecologically valid measure of empathy (Dziobek, 2012). 
The task requires participants to watch and listen to eight 
short video clips (approximately 2 min each) of individuals 
telling stories about their lives (see Fig. 1). These video clips 
are part of a corpus of videos called the Stanford Emotional 
Narratives Dataset (Ong et al., 2021). The larger corpus of 
videos was compiled by screening for sensitive content for 
the purpose of showing the video stimuli online and have 
been used in other online and in-person studies (for further 
details, please see Ong et al., 2021). Participants were asked 

Table 1   Descriptive statistics for key variables

IRI Interpersonal Reactivity Index, QUIC Questionnaire of Unpre-
dictability in Childhood, MAES Maltreatment Abuse and Exposure 
Scale, SRDS Self-Report of Delinquency Scale.
a Mean (SD); n (%).

Characteristic N = 124a

Age (years) 36 (13)
Sex

  Man 43 (35%)
  Woman 79 (64%)
  Prefer not to answer 2 (1.6%)

Race
  Asian 4 (3.2%)
  Black or African American 13 (10%)
  White 87 (70%)
  Biracial 14 (11%)
  Other/prefer not to answer 3 (2.4%)

Ethnicity
  Hispanic 7 (5.6%)
  Not Hispanic 117 (94%)

Education level
  Less than or some high school 3 (2.4%)
  High School Diploma/GED 16 (13%)
  Some college, no degree yet 33 (27%)
  Associate’s Degree 12 (9.7%)
  Bachelor’s Degree 38 (31%)
  Master’s Degree 15 (12%)
  MD, Ph.D., other advanced degree 2 (1.6%)
  Other 5 (4%)

Income
  $0 to $9,999 7 (5.6%)
  $10,000 to $19,999 14 (11.3%)
  $20,000 to $39,999 20 (16.8%)
  $40,000 to $49,999 11 (8.9%)
  $50,000 to $59,999 13 (10%)
  $60,000 to $69,999 13 (10%)
  $70,000 to $79,999 9 (7.3%)
  $80,000 to $99,999 4 (3.2%)
  $100,000 to $149,999 18 (15.4%)
  $150,000 to $199,999 6 (4.8%)
  $200,000 +  2 (1.6%)
  Prefer not to answer 3 (2.4%)

Employment status
  Working now in formal work 60 (48%)
  Working now in informal work 15 (12%)
  Looking for work/unemployed 14 (11%)
  Retired 1 (0.8%)
  Disabled 9 (7.3%)
  Homemaker 7 (5.6%)
  Student 11 (8.9%)
  Other/prefer not to answer 7 (5.6%)
  Self-Report Empathy (IRI) 54 (12)
  Unpredictability (QUIC) 5 (3)
  Threat (MAES) 18 (12)
  Deprivation (MAES) 5.7 (5.7)
  Antisocial behavior (SRDS) 3.4 (4.6)
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to continuously rate how they think a storyteller was feel-
ing as they told real stories about their lives. Participants 
make these ratings by sliding a bar across a scale labeled 
from 0 (very negative) to 100 (very positive). Participant’s 
ratings are then correlated with the storyteller’s own ratings 
(reflecting their experience while telling their stories) for 
an overall measure of empathic accuracy, which was then 
averaged across the eight study videos. After each of the 
eight videos, participants answered two True/False questions 
about the content of the story (i.e., 16 comprehension check 
questions total). Videos were counterbalanced for storyteller 
gender and valence (i.e., there were four positive stories and 
four negative stories) and were presented in a random order 
to each participant.

Self‑Report Measure of Empathy  A 21-item version of the 
Interpersonal Reactivity Index (IRI) (Davis, 1980) was 
used consisting of items assessing an individual’s ability 
to perspective take (perspective taking subscale), sensitiv-
ity towards other’s distress (personal distress subscale), and 
affective empathic concern (empathic concern subscale). 
Example items include: “I try to look at everybody’s side 
of a disagreement before I make a decision” or “I am often 
quite touched by things that I see happen.” Answer choices 
ranged on a 5-point scale, from 0 = “This statement does not 
describe me well” to 4 = “This statement describes me very 
well.” A total self-report empathy score was created by sum-
ming responses across all items assessing perspective taking, 
personal distress, and empathic concern, with higher scores 
indicating greater empathy.

Cognitive Ability  Previous work has shown that various 
dimensions of ELA are connected with cognitive deficits, 
including changes in language ability and executive func-
tioning (Ellis et al., 2022). To rule out general cognitive abil-
ity as an explanation for any effects of ELA on the empathic 
accuracy task, we controlled for global cognitive functioning 
via a task-based measure of working memory. The Digit 
Span task is a widely used cognitive assessment that meas-
ures working memory and sustained attention (Ramsay & 
Reynolds, 1995). Computerized versions of the digit span 
task have shown good reliability and validity (Woods et al., 
2011; Youngjohn et al., 1992). For the first portion of the 
task, participants were presented with a series of numbers, 
one at a time, and then asked to recall the numbers in the 
order they appeared (i.e., participant was shown 5–6-9, the 
correct response would be 5–6-9). If participants correctly 
entered in the sequence of numbers, on the next trial, the 
sequence of numbers increased by one. For the second part 
of the task, participants were asked to enter their response in 
the reverse order of how the numbers had been presented to 
them (i.e., participant was shown 1–4-6, the correct response 
would be 6–4-1). We calculated the maximum number of 
digits each participant correctly recalled during (a) forward 
digit span trials and (b) reverse digit span trials. As a sepa-
rate validity check, we calculated standard deviations from 
the group mean forward and reverse digit span score for 
each participant and excluded participants who scored more 
than 2 standard deviations above the mean (i.e., such a score 
suggested participants may have been writing down digits 
during the task).

Fig. 1   Paradigm used to collect 
observer ratings. Observers 
used a visual analog scale 
from “Very Negative” to “Very 
Positive” and dragged the 
slider as the video was playing 
to rate the target’s valence. 
Videos captured targets’ faces 
and shoulders against a clean, 
black backdrop. Figure inspired 
by Ong et al., 2021. Cartoon 
derived from Bing.com Image 
Generator



Affective Science	

Analysis

Multiple linear regression models were conducted to explore 
the associations between three dimensions of early life 
adversity, empathy, and adult antisocial behavior within (A) 
a mediation framework and (B) a moderation framework. 
First, for each of the three dimensions of adversity (i.e., 
unpredictability, threat, and deprivation) within a media-
tion framework, we tested the hypothetical “a” path associa-
tion between the dimensions of adversity and both empathy 
operationalizations (i.e., empathic accuracy task and total 
self-report empathy) and the “b” path association between 
both empathy operationalizations and antisocial behavior. 
To limit the number of tests we ran, we determined to run 
further mediation analyses only if the a and/or b paths were 
significant. To test for a moderation framework, we ran three 
linear regression models testing the moderating effect of 
both empathy operationalizations on the association between 
each of the three dimensions of ELA and antisocial behavior. 
Supplemental models considered mediation and moderation 
models with the three self-reported empathy subtypes (per-
spective taking, personal distress, and empathic concern) in 
the place of a total empathy score.

All models within the mediation and moderation frame-
works considered as covariates biological sex, age, income, 
and general cognitive ability. All numeric variables (i.e., all 
analytic variables apart from biological sex) were z-scored. 
Estimates subsequently represent standardized beta values. 
Of note, all de-identified behavioral and task data, data 
cleaning files, and analysis files can be found on the study 
GitHub. Please see the Supplement for further details on 
data cleaning and exclusion criteria.

Results

See Table 1 for descriptive statistics for key study variables 
and demographics of our sample and Table 2 for bivariate 
correlations.

Empathy as an Indirect Effect Between Dimensions 
of ELA and Antisocial Behavior

To test if there was any association between ELA and our 
first operationalization of empathy, we ran statistical mod-
els between dimensions of ELA and empathic accuracy 
score (Table 3). There were no main effects of any dimen-
sions of ELA on empathic accuracy score (unpredictability 
β  =  − .10, p = .26, threat β  =  − .06, p = .54, deprivation 
β  =  − .11, p = .23). Next, analyses between dimensions of 
ELA and self-reported empathy (Table 4) revealed there 
were also no main effects of any dimensions of ELA on IRI 
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scores (unpredictability β  = .02, p = .82, threat β  = .13, 
p = .18, deprivation β  =  − .03, p = .76). This pattern was 
consistent when subtypes of the total empathy score were 
examined (Supplement Tables S1, S2, and S3.

Analyses exploring the association between both oper-
ationalizations of empathy and antisocial behavior also 
did not uncover significant associations (empathic accu-
racy task β  =  − .13, p = .15; self-report empathy β  = .01, 
p = .88; see Supplement Table S4 for analogous models 
with IRI empathy subtypes).

Empathy as a Moderator of Dimensions of ELA 
and Antisocial Behavior

Unpredictability  The empathic accuracy score was first 
entered in a linear model as a moderator of the association 

between unpredictability in childhood (independent vari-
able, IV) and self-reported antisocial behavior in adulthood 
(dependent variable, DV) (see Table 5, Model A). The inter-
action between unpredictability in childhood and average 
empathic accuracy was significant (β  =  − .26, p = .002). 
Simple slope analyses indicated a significant association 
between unpredictability in childhood and adult antiso-
cial behavior at low levels of average empathic accuracy 
(β  = .38, p < .001) but not at average (β  = .11, p = .20) and 
high (β  =  − .15, p = .22) levels of average empathic accu-
racy, suggesting that low empathic accuracy skills in the 
context of an unpredictable childhood may be a risk fac-
tor for adult antisocial behavior (see Fig. 2). We ran an 
analogous model using the total empathy score from the 
IRI, instead of empathic accuracy, as a moderator in the 
association between unpredictability in childhood and adult 

Table 3   Direct effects between three dimensions of early life adversity and empathic accuracy

Note: Values in bold reflect p-values less than, or equal to, .05

Outcome: average empathic accuracy

Model A (unpredictability) Model B (threat) Model C (deprivation)

Predictors Estimates CI p Estimates CI p Estimates CI p

Sex (female) .41 .03–.80 .04 .40 .01–.80 .04 .41 .02–.79 .04
Sex (no answer) .60  −.92 to 2.12 .44 .50  − 1.02 to 2.02 .51 .62  −.90 to 2.15 .42
Age .01  −.01 to .02 .28 .01  −.01 to .02 .25 .01  −.01 to .02 .22
Cognitive Ability .16  −.03 to .34 .10 .15  −.03 to .34 .11 .16  −.03 to .34 .10
Income  −.02  −.06 to .02 .31  −.02  −.06 to .02 .37  −.02  −.06 to .02 .35
Unpredictability  −.10  −.29 to .08 .26
Threat  −.06  −.24 to .13 .54
Deprivation  −.11  −.29 to .07 .23
Observations 124 124 124
R2/R2 adjusted .079/.032 .072/.024 .080/.033

Table 4   Direct effects between three dimensions of early life adversity and self-reported empathy

Outcome: self-report empathy (Interpersonal Reactivity Index)

Model A (Unpredictability) Model B (Threat) Model C (Deprivation)

Predictors Estimates CI p Estimates CI p Estimates CI p

Sex (female) .33  −.06 to .73 .10 .29  −.10 to .69 .14 .35  −.05 to .74 .08
Sex (no answer) .44  − 1.11 to 1.99 .57 .28  − 1.25 to 1.81 .72 .54  − 1.02 to 2.09 .50
Age .00  −.02 to .01 .50  −.01  −.02 to .01 .40 .00  −.02 to .01 .52
Cognitive Ability  −.06  −.24 to .13 .57  −.04  −.23 to .15 .67  −.06  −.25 to .13 .55
Income  −.01  −.05 to .03 .48  −.01  −.05 to .03 .50  −.02  −.05 to .02 .44
Unpredictability .02  −.16 to .21 .82
Threat .13  −.06 to .32 .18
Deprivation  −.03  −.21 to .16 .76
Observations 124.00 124.00 124.00
R2/R2 adjusted .043/ − .007 .057/.009 .043/ − .006
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antisocial behavior (see Table 6, model A). Results found 
no main effect of IRI on adult antisocial behavior (β  = .01, 
p = .909) and no significant interaction between unpredict-
ability in childhood and total IRI score (β  = .05, p = .574). 
Results were the same across supplemental models with 
unpredictability and the three self-reported empathy sub-
types scores (Supplement Table S5).

Threat  The empathic accuracy score was next entered in 
a linear model as a moderator of the association between 

the dimension of threat in childhood (IV) and self-reported 
antisocial behavior in adulthood (DV) (see Table 5, model 
B). There was a main effect of threat on adult antisocial 
behavior (β  = .20, p = .030) but no significant interaction 
between the dimension of threat and empathic accuracy on 
antisocial behavior. We again ran an analogous model using 
the total empathy score from the IRI, instead of empathic 
accuracy, as a moderator in the association between abuse in 
childhood and adult antisocial behavior (Table 6, model B). 
Results found no significant interaction between childhood 

Table 5   Average empathic accuracy as a moderator in the association between three dimensions of ELA and antisocial behavior

Note: Values in bold reflect p-values less than, or equal to, .05

Outcome variable: adult antisocial behavior (SRDS)

Model A (unpredictability) Model B (threat) Model C (deprivation)

Predictors Estimates CI p Estimates CI p Estimates CI p

Cognitive Ability .02  −.16 to .19 .85 .04  −.14 to .23 .66  −.02  −.19 to .16 .86
Sex (female)  −.23  −.60 to .14 .22  −.32  −.71 to .07 .11  −.21  −.58 to .16 .26
Sex (no answer)  −.45  − 1.89 to .99 .54  −.59  − 2.07 to .89 .43  −.61  − 2.04 to .81 .40
Age  −.01  −.03 to .00 .05  −.01  −.03 to .00 .07  −.01  −.03 to −.00 .04
Income  −.04  −.07 to −.00 .05  −.03  −.07 to .00 .07  −.03  −.06 to .01 .14
EmpAcc  −.11  −.28 to .06 .21  −.14  −.32 to .05 .14  −.09  −.26 to .09 .33
Unpredictability .11  −.06 to .29 .20
Unpredict. × EmpAcc  −.26  −.41 to −.11 .00
Threat .20 .02 to .38 .03
Threat × Emp Acc  −.07  −.25 to .11 .47
Deprivation .15  −.02 to .32 .08
Deprivation × EmpAcc  −.26  −.41 to − .12  <.001
Observations 124 124 124
R2/R2 adjusted .198/.142 .135/.075 .211/.156

Fig. 2   Unpredictability in child-
hood (measured via the Ques-
tionnaire of Unpredictability in 
Childhood − Unpredictability 
Score) and adult antisocial 
behavior at three levels of 
empathic accuracy (EA). The 
three levels from left to right are 
(1) one standard deviation [SD] 
below the average EA, (2) the 
average EA, and (3) and one SD 
above the average EA
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abuse and total IRI score (β  =  − .01, p = .905), with simi-
lar results for supplemental models with threat and the 
three self-reported empathy subtypes scores (Supplement 
Table S6).

Deprivation  Average empathic accuracy score was lastly 
entered in a linear model as a moderator of the association 
between the dimension of deprivation in childhood (IV) 
and self-reported antisocial behavior in adulthood (DV) 
(see Table 5, model C). As in the case of unpredictability 

in childhood, the interaction between deprivation and 
average empathic accuracy was significant (β  =  − .261, 
p < .001). Simple slope analyses revealed a similar pattern 
to unpredictability in childhood, in that neglect was posi-
tively and significantly associated with antisocial behav-
ior in adulthood only at low levels of empathic accuracy 
(β  = .41, p < .001) and not at average (β  = .15, p = .08) and 
above-average (β  =  − .11, p = .35) levels of empathic accu-
racy (see Fig. 3). A model using the total empathy score 
from the IRI as a moderator in the association between 

Table 6   Self-reported empathy as a moderator in the association between three dimensions of ELA and antisocial behavior

Outcome variable: adult antisocial behavior (SRDS)

Model A (unpredictability) Model B (threat) Model C (deprivation)

Predictors Estimates CI p Estimates CI p Estimates CI p

(Intercept) 1.00 .31 to 1.69 .01 1.11 .42 to 1.80 .00 1.08 .39 to 1.77 .00
Cognitive Ability .00  −.19 to .19 .99 .03  −.16 to .22 .75 .01  −.18 to .19 .94
Sex (female)  −.34  −.74 to .06 .09  −.35  −.74 to .05 .08  −.34  −.74 to .06 .09
Sex (no answer)  −.63  − 2.16 to .89 .41  −.64  − 2.14 to .86 .40  −.70  − 2.23 to .82 .36
Age  −.01  −.03 to .00 .07  −.02  −.03 to −.00 .04  −.01  −.03 to −.00 .04
Income  −.03  −.07 to .01 .13  −.03  −.07 to .01 .09  −.03  −.07 to .01 .10
Empathy (IRI)  −.01  −.19 to .17 .93  −.03  −.21 to .15 .72 .00  −.18 to .17 .96
Unpredictability .16  −.02 to .34 .08
Unpredict. X IRI .05  −.13 to .23 .62
Threat .22 .03 to .41 .02
Threat X IRI .00  −.18 to .17 .99
Deprivation .19 .01 to .37 .04
Deprivation X IRI .03  −.13 to .20 .69
Observations 124 124 124
R2/R2 adjusted .103/.040 .119/.058 .111/.049

Fig. 3   Deprivation in childhood 
(measured via the Maltreat-
ment Abuse and Exposure Scale 
Neglect Score) and adult anti-
social behavior at three levels 
of empathic accuracy (EA). The 
three levels from left to right are 
(1) one standard deviation [SD] 
below the average EA, (2) the 
average EA, and (3) and one SD 
above the average EA
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deprivation and adult antisocial behavior found no signifi-
cant interaction (Table 6, model C; β = .05, p = .576), con-
sistent with the other models using IRI as the measure of 
empathy. Again, supplemental models with deprivation and 
the three self-reported empathy subtypes scores yielded no 
significant results (Supplement Table S7).

Testing Difference between Interaction Terms

We directly tested whether the interactions between empathic 
accuracy and both unpredictability and deprivation were 
significantly different from the (non-significant) interaction 
term between empathic accuracy and threat. We compared 
the beta terms while accounting for correlations between the 
variables using the function “r.test” from {psych} package 
(Revelle, 2022). A test between the threat × empathic accu-
racy interaction term and the unpredictability × empathic 
accuracy interaction term, accounting for the correlation 
between the two (r = .727), revealed that the two were signif-
icantly different, t = 3.13, p < .01. Next, we tested the differ-
ence between the threat × empathic accuracy interaction term 
and the deprivation × empathic accuracy interaction term, 
accounting for the correlation between the two (r = .670) 
and again found them to be significantly different, t = 2.79, 
p < .01. These comparisons further strengthen the specificity 
of our findings that empathic accuracy moderates the effect 
of unpredictability and deprivation, but not threat, on adult 
antisocial behavior.

Discussion

Our study investigated whether empathy mediated versus 
moderated associations between three dimensions of ELA 
and antisocial behavior using two different operationaliza-
tions of empathy. We explored these associations with a nat-
uralistic, task-based measure called the Empathic Accuracy 
Task and a commonly used self-report measure, the Inter-
personal Reactivity Index (IRI). We did not find evidence of 
empathic accuracy or self-reported empathy as a mediator 
between the ELA-antisociality link. That is, we observed no 
significant associations between unpredictability, depriva-
tion, and threat and empathy (a path) or between empathy 
and adult antisocial behavior (b path). This was the case 
for both the task-based and self-report measure of empathy. 
Instead, results supported a moderation framework show-
ing that increased experiences of ELA, paired with lower 
empathic accuracy skills, related to more antisocial behavior 
for individuals exposed to dimensions of unpredictability 
and deprivation. In the case of threat in childhood, there 
was no significant interaction with empathic accuracy on 
antisocial behavior. These moderation findings were only 

observed when the task-based measure, and not self-report 
measure, of empathy was used.

Our work joins a body of research demonstrating that 
being able to accurately read other’s emotions, an extremely 
complex skill that may be insufficiently captured by self-
report questionnaires, is crucial for social functioning (Zaki 
et al., 2008). The empathic accuracy task used in this current 
study has been shown to correlate with social dysfunction in 
the context of psychopathology such as psychosis (Lee et al., 
2011; Ripoll et al., 2013) and hypomania (Devlin et al., 
2016). However, to our knowledge, our work is the first to 
examine multiple types of ELA together with this naturalis-
tic task. Further, only one study has explored empathic accu-
racy related to antisociality-related phenotypes in adults, 
indeed finding that decreased empathic accuracy was asso-
ciated with increased antisocial behavior (Brook & Kosson, 
2013). Our results align with and underscore this finding, 
responding to a need to apply empathic accuracy paradigms 
to antisociality-related phenotypes, given the scarcity, and 
high potential clinical and public health impact, of such 
research (Rum & Perry, 2020). Our results suggested that the 
Empathic Accuracy Task may be a more sensitive measure 
of empathy compared to the self-report measure, the IRI. 
The IRI is widely deployed despite work pointing to its lack 
of construct validity (Chrysikou & Thompson, 2016) and 
low correlations between the IRI and naturalistic measures 
of empathy in clinical (Lee et al., 2011) and non-clinical 
populations (Herrera et al., 2018). Within our sample, the 
correlation between the IRI and the empathic accuracy task 
was r =  − .02, consistent with non-significant correlations 
between the IRI and empathic accuracy in other samples 
(e.g., Mackes et al., 2018).

As hypothesized, our findings suggest that empathic 
accuracy might be particularly influential in the associa-
tion between adversities without consistent inputs (e.g., 
unpredictability, deprivation) and antisocial behavior. Lit-
erature indicates that observers rely on emotional cues rela-
tive to how reliable those cues are in predicting underlying 
emotions (Ong et al., 2015). Environments where cues are 
unpredictable, therefore, may be less conducive to learning 
how to accurately predict emotions during development. As 
reviewed, unpredictable environments have also been associ-
ated with greater risk for executive function deficits (Hild-
yard & Wolfe, 2002; McLaughlin, Sheridan & Lambert, 
2014; McLaughlin, Sheridan, Winter et al., 2014). Executive 
functions are subsequently connected to antisocial behavior 
through influencing the self-regulation of socially accept-
able behavior (Ogilvie et al., 2011). High empathic accuracy 
skills may indicate better responsivity to the cues of others 
among individuals at risk for aggression through exposure 
to unpredictability and deprivation. Empathic accuracy 
skills among those who have faced adversity, therefore, 
could be a targetable resilience factor by which close social 
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relationships could be fostered (Ickes et al., 2005). It may 
also be the case that ELA may alter someone’s motivations 
to empathize with a target, rather than changing underly-
ing skills or ability (Zaki, 2014). Future work may test this 
hypothesis by increasing a participant’s motivations to 
empathize via incentives or instruction.

Empathic accuracy was not observed to be a moderator 
of the association between threat and antisocial behavior, 
despite there being a direct effect of threat on adult anti-
sociality. Threat has been less consistently associated with 
deficits in cognitive and executive functioning skills com-
pared to deprivation and unpredictability (Andrews et al., 
2021; Johnson et al., 2021; Wade et al., 2022) and is more 
consistently associated with atypical processing of emo-
tional information through alterations in emotional reac-
tivity and regulation pathways (McLaughlin, Sheridan & 
Lambert, 2014; McLaughlin, Sheridan, Winter et al., 2014; 
Miller et al., 2018). Therefore, it is likely that threat might be 
more related to aspects of empathy relying more heavily on 
affective processing. Future work should explore these dis-
tinctions further by adapting the Empathic Accuracy task to 
include an affective component as others have done (Mackes 
et al., 2018) and correlate distinct aspects of the task with 
deprivation and threat dimensions.

Of note, there were no direct associations between any 
dimension of childhood adversity and empathy operation-
alizations (either task-based or self-reported). The lack of 
direct association between ELA dimensions and empathy 
joins other work exploring ELA-empathy connections and 
producing inconclusive results. That is, while some empiri-
cal studies have established connections between ELA and 
increased empathy (Dillon-Owens et  al., 2022; Kara & 
Selcuk, 2021; Trach et al., 2023), others have found ELA 
to be connected to decreased empathy (Narvey et al., 2021; 
Quas et al., 2017; Williford et al., 2016) or unrelated to 
empathy at all (Espelage et al., 2018; Peterson et al., 2022; 
Segura et  al., 2020). Such muddled findings reflect our 
imprecise understanding of exactly how a diverse range of 
adverse experiences may come to impact empathy and leave 
open the door to future exploration. Future work should con-
tinue to investigate the role of specific empathy subtypes 
(e.g., personal distress) as they relate to ELA. That is, it is 
plausible that ELA could be related to an overall increased 
empathic response by increasing sensitivity to others’ emo-
tional distress (Benz et al., 2023) or a decreased empathic 
response by reducing one’s capacity to tolerate personal 
distress involved in supporting another person’s emotions 
(Troop-Gordon et al., 2017).

Furthermore, while the lack of any direct association 
between ELA and empathy may run contrary to patterns 
suggested by literature on “Altruism Born of Suffering” 
(ABS), this lack of association is consistent with the over-
all inconsistent work on ELA and empathy and may reflect 

theoretical and methodological differences between this 
work and the ABS literature. These include the develop-
ment period of interest and types of adversity investigated. 
Adversity at any age can be impactful; yet, a plethora of 
research demonstrates unique and deleterious correlates 
of adversity experienced specifically in childhood. ABS 
literature typically focuses on lifetime adversity in adults, 
precluding the ability to pinpoint effects of adversity in 
childhood (Lim & DeSteno, 2016, 2020). It may be the 
case that altruism is “born of suffering” when adversity is 
experienced in adulthood compared to earlier in life when 
critical socioemotional skills are developing. Additionally, 
ABS research has predominately focused on a specific set 
of adversities descried as collectively experienced (e.g., 
natural disasters) and intentionally inflicted (e.g., wars) 
(Vollhardt, 2009). However, this emphasis ignores other 
widespread and chronic adversities such as neighborhood, 
community, or intimate partner violence, experiences that 
are witnessed by 44–82% of children (Palacios-Barrios 
et al., 2024; Stein et al., 2003). Therefore, the different 
types and timings of adversities examined by ABS schol-
ars may explain how ABS findings differ from others in 
the literature on ELA and empathy, including the current 
study.

The findings presented here benefit from various 
strengths. To our knowledge, this study is the first to con-
sider how dimensions of adversity associate with empathy, 
overcoming limitations of prior work considering specific 
adversities and cumulative risk. Understanding that deficits 
in cognitive empathy may be more likely to occur among 
individuals exposed to unpredictability and deprivation com-
pared to threat may identify individuals most at risk for later 
social problems associated with empathy deficits. Our work 
is also the first to connect the ecologically valid Empathic 
Accuracy Task to dimensions of ELA. This task captures 
empathy more naturalistically than commonly used ques-
tionnaires and reliably advances our understanding within 
this muddled literature.

Alongside these strengths exist several limitations. 
This study represents a novel exploration of empathy and 
antisocial behavior integrated with dimensional models of 
adversity. Ideas of dimensionality within ELA are debated 
by scholars, with some suggesting that dimensions are 
largely fabricated constructs and do not represent “natu-
ral” categories (Smith & Pollak, 2021). Other research-
ers and empirical evidence have distinguished between 
types of adversity such as threat and deprivation, experi-
ences of adversity often comprise of multiple dimensions 
and categories (Thomason & Marusak, 2017) and do not 
necessarily map onto how the ELA is experienced by the 
individuals or biological systems (Hein & Monk, 2017). 
There also may be critical differences between exposure 
to an event versus the subjective experience of a child, 
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underscoring the importance of assessing for an individ-
ual’s subjective distressing experience (or lack thereof) 
of an ELA (Kahhale et al., 2023). This work advances the 
literature by extending dimensional models of adversity 
to studies of empathy and antisocial behavior and sug-
gests space for future work to consider alternative aspects 
of adversity that may be influential within these associa-
tions such as the developmental timing, chronicity, inten-
sity, and severity of ELA (Manly et al., 2001; Woodard 
& Pollak, 2020). Further, while there are many advan-
tages to using online samples, data collection online is 
susceptible to concerns such as sampling bias and inat-
tentiveness (Newman et al., 2021). Our work relies on 
retrospective measures of adversity, which despite being 
widely used and psychometrically reliable, can be vulner-
able to recall biases (Hardt & Rutter, 2004). Future work 
should explore additional methods of collecting informa-
tion retrospectively (i.e., alternate informants, examining 
official state agency records) and prospectively among 
youth samples. This work also considers one aspect of 
empathy—empathic accuracy—and operationalization via 
the Empathic Accuracy video task. Studies employing sev-
eral task-based measures of empathic accuracy could lend 
internal reliability to the measures and lead to improved 
ecological validity of findings.

There are many more avenues to continue exploring such 
topics. While this study considers empathic accuracy for 
emotional stories in general, future research could explore 
differences in empathy for positive versus negative stimuli 
among ELA-exposed individuals, as work has suggested 
stronger links between ELA and negatively valenced stim-
uli (Peters et al., 2019). Given connections between threat 
adversity and emotional dysregulation, examining perfor-
mance on a task measuring affective empathy among threat-
exposed samples would directly test the hypothesis left by 
a lack of association between threat adversity and empathic 
accuracy. Researchers could directly test our work’s implica-
tions via a longitudinal treatment study bolstering empathic 
accuracy skills among individuals exposed to deprivation 
and unpredictability adversity. Lastly, extending this work to 
neural correlates of empathy subtypes would lend additional 
evidence for specific, dimension-related changes to empathy 
subtypes in the brain (Eres et al., 2015).

This study emphasizes the significance of empathic 
accuracy as a moderator between certain dimensions of 
adversity and antisocial behavior. Results contribute to our 
understanding of the complex interplay between early life 
experiences, empathy abilities, and social behaviors, high-
lighting the importance of considering multiple factors when 
examining the development of antisocial behavior.
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