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Abstract

Empathy deficits represent an important social impairment in autism spectrum disorders (ASD),
but little is known about the early development of empathy prior to diagnosis. This study
examined empathic responding to parental distress in toddlers at risk for an ASD. Children later
diagnosed with an ASD engaged in less empathic responding at 24 and 30 months than children
with no later diagnosis. Lower empathic responding was associated with higher autism
symptomatology at 30 months. This is the first study to examine empathy deficits in response to
parental distress in toddlers prior to ASD diagnosis. Early empathic responding may represent a
unique developing social skill that indexes the overall severity of later ASD symptomatology in
at-risk children.

Keywords
Empathy; Response to distress; At-risk siblings; Autism spectrum disorders

Introduction

Empathy is the ability to feel or imagine another’s emotional experience. The experience of
empathy is thought to promote socially competent behaviors, such as prosociality (Eisenberg
and Fabes 1998). Social interaction impairments, including difficulties with social and
emotional reciprocity, are central deficits in autism spectrum disorders (ASD; APA 2000).
These social difficulties may be related to a deficit in empathy. Although several studies
have shown clear deficits in empathic responding and emotion recognition abilities in
children and adults with an ASD (e.g., Yirmiya et al. 1992; Dyck et al. 2001), less is known
about the early development of empathy in this population. The current study addressed this
gap in the literature by examining early empathic responding to parental distress in toddlers
at heightened risk for an ASD, due to having an older sibling with an ASD diagnosis.

Early Empathy Development in Typically Developing Children

The emergence of empathy has been well documented among typically developing children.
In the first days of life, infants demonstrate pre-cursors to empathic feelings, through the
experience of reflexive crying in response to other infants’ cries (Martin and Clark 1982;
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Sagi and Hoffman 1976). This experience of personal distress in response to others’
negative emotions is characteristic of pre-empathic behavior in the first year of life. During
the second year of life, children commonly transition from personal distress in response to
another’s distress to demonstrating concern for others (Zahn-Waxler et al. 1992). By
approximately 18 months of age, a majority of typically developing toddlers display concern
about others’ distress (e.g., sad look, “I’m sorry™), and are capable of a wide variety of
helping behaviors (e.g., verbal or physical comfort, sharing, and distracting the person in
distress; Knafo et al. 2008; Zahn-Waxler et al. 1992). Children tend to engage in more
empathy-related behaviors, particularly prosocial behaviors, in response to the simulated
distress of their mother rather than an examiner’s during the second and third years of life
(Zahn-Waxler et al. 1992). The current study utilized a simulated distress paradigm to
measure early empathic responding to parental distress during the third year of life.

Empathy Deficits in Autism Spectrums Disorders

Although the early development of empathy in typically developing children is well
established, less is known about the development of empathy in the context of risk for ASD.
Multiple theories of autism, including the extreme male brain theory (Baron-Cohen 2002),
the mirror neuron hypothesis (e.g., Oberman and Ramachandran 2007), and the ‘theory of
mind’ theory (e.g., Baron-Cohen et al. 1985) posit a central role of empathy deficits in the
disorder. The latter theory of autism proposes a prominent role of deficits in the ability to
understand the perspectives of others, or cognitive empathy, in contributing to the pervasive
social and communication deficits present in individuals with ASDs (Baron-Cohen et al.
1985; White et al. 2009).

A small number of cross-sectional investigations have examined the empathic abilities of
young children with an ASD diagnosis. In a seminal study, Sigman et al. (1992) examined
children’s responses to the distress of an examiner and their parent, in a sample of
preschool-aged children with autism and intellectual disabilities, and mental age-matched
typically developing controls. Utilizing continuous measures of several empathy-related
behaviors, they found that children with autism attended more to the toys and less to both
distressed adults than typically developing children and children with intellectual
disabilities. Children with autism were also rated as less concerned than controls during the
emotional displays of the adults, although displays of negative affect and comforting
behaviors were rare across groups. In Bacon et al. (1998) examination of preschool-aged
children’s responses to an examiner’s simulated distress, a low-functioning autism group
(Nonverbal 1Q < 80) exhibited less response to distress than other groups (i.e., children with
high-functioning autism, mental retardation, language deficits, and typically developing
children), with nearly half of the children with low-functioning autism showing no response
to the examiner. Finally, Charman et al. (1997) examined the empathic responding of very
young children diagnosed with autism (20 months). All of the children in the comparison
groups (including typically developing children and children with developmental delays)
paid attention to the person in distress; however, less than half of the autism group looked to
the distressed adult. Strikingly, none of the children in the autism group showed signs of
facial concern (e.g., brow furrowing), in comparison to approximately half of the children in
the other groups.
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Although these studies provide evidence of empathy impairments in children with autism
from a relatively early age, it is not clear whether these impairments preceded diagnosis.
Moreover, the cross-sectional nature of these studies precluded an evaluation of the
development of empathy-related behaviors over time. In contrast, Dissanayake et al. (1996)
conducted a longitudinal investigation of the stability of children with autism’s responses to
an examiner’s distress between preschool age and a follow-up time point 5 years later.
Children’s empathy ratings from preschool age predicted their later empathic responding to
similar emotional displays 5 years later, suggesting long-term stability of the measure and
construct. The present study examined empathic responding at two time points that occurred
early in development and prior to an ASD diagnosis.

More recently, Hutman et al. (2010) conducted a longitudinal study examining response to
distress in toddlers at risk for an ASD. Children were considered high-risk if they had an
older sibling with an ASD. Distress response was measured at 12, 18, 24, and 36 months of
age by examining children’s reactions to an examiner pretending to hurt herself during play.
Children who were later diagnosed with an ASD paid less attention to and showed less
affective response to the examiner’s distress than comparison children (high- and low-risk
children with no later diagnosis) across all time points, even after controlling for verbal
abilities.

The Current Study

The current study investigated the presence of empathy deficits prior to an ASD diagnosis,
as measured by children’s responses to their parent’s distress. Studies of typically
developing children have suggested that young children may be more likely to empathize
with a parent than with an examiner (Zahn-Waxler et al. 1992). However, response to
parental distress is less well-studied in the ASD population, and, to the authors’ knowledge,
has not been studied in children at risk for an ASD. We asked whether empathy deficits
observed in toddlers at risk for an ASD are apparent during interactions with a familiar
social partner. To best capture the variability in children’s empathy-related behaviors and
autism symptomatology, we utilized continuous measures of these behaviors. Autism
symptomatology was measured at 30 months of age with the Autism diagnostic observation
schedule (ADOS; Lord et al. 2000), a commonly used structured observational measure
(e.g., Hutman et al. 2010; Yoder et al. 2009). The calibrated ADOS severity score, proposed
and validated by Gotham et al. (2009), served as a continuous measure of ASD
symptomatology. This study examined the empathic responding of toddlers who received an
ASD diagnosis at 3 years of age and those who did not receive a diagnosis. Empathy-related
behaviors were measured at 24 and 30 months of age, ages at which typically developing
children are expected to have begun responding empathically to others in distress. We
looked prospectively at young children with an increased risk for an ASD (i.e., had an older
sibling with an ASD diagnosis) to examine early manifestations of empathy prior to
diagnosis.

The current study tested the following hypotheses:

1. Empathy-related behaviors will increase from 24 to 30 months of age.
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Method

Participants

2. Children later diagnosed with an ASD will show less empathic responding than
children who do not receive an ASD diagnosis.

3. There will be an interaction between age and diagnosis, with the empathic
responding of children who were later diagnosed with an ASD increasing less over
time than children who did not receive a diagnosis.

4. Level of empathic responding at 24 and at 30 months of age will be associated with
the level of autism symptomatology at 30 months of age, with more empathic
responding corresponding to lower symptomatology.

Participants were enrolled in a longitudinal study examining the early social and emotional
development of infants at risk for developing an ASD. Several recruitment strategies were
utilized, including: (1) obtaining referrals from a university-based autism service, (2)
distributing a brochure at autism-related events and other functions to parents of infants, (3)
mailing a brochure to parents of infants whose addresses and names were obtained from
county birth records, (4) contacting child care programs, and (5) “word of mouth.” Of
participants eligible for this study, 11 were lost due to attrition or missed appointments, and
4 due to technical difficulties with video recordings of the empathy task. The sample
included in this report (N = 38) consisted of participants who completed the empathy task at
both 24 and 30 months, and had diagnostic outcome data available at 30 and 36 months.
Infants were considered to be high-risk if they had at least one older sibling with an ASD
diagnosis. Older sibling diagnoses were confirmed by an experienced, licensed psychologist,
based upon DSM-IV-TR diagnostic criteria and results from the ADOS (Lord et al. 2000).
See Table 1 for participant information.

Assessment of ASD Diagnosis and Severity

Following the 36-month time point, younger siblings were diagnosed, yielding the following
clinical outcomes: Autistic Disorder (autism), Pervasive Developmental Disorder—Not
Otherwise Specified (PDD), or No ASD. Diagnoses were made by an experienced,
independent licensed psychologist who was blind to sibling group status. Diagnostic
decisions were made according to DSM-IV-TR criteria, informed by results from the Autism
diagnostic inventory—revised (ADI-R; administered at 36 months; two children, who did
not have a 36-month ADI-R, had an ADI-R administered between 4 and 5 years of age; Lord
et al. 1994) and the ADOS (administered at 30 months). The ADI-R is a semi-structured
parent interview that assesses specific symptoms of ASDs in the domains of social
interaction, communication, restricted and repetitive behaviors and interests, and early
development. The ADOS is a play-based structured observational measure designed to elicit
behaviors that are relevant to an ASD diagnosis (Lord et al. 2000). Reliability of these
diagnoses was assessed by a second expert licensed psychologist who reviewed the
videotapes and records for a large subset (84%) of this sample. Good diagnostic reliability
was established (Kappa = .94, 97% agreement). The autism and PDD diagnoses were
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combined to form one ASD group, yielding 13 children diagnosed with an ASD and 25
children with no ASD diagnosis.

To provide a continuous measure of ASD symptomatology, ADOS severity scores were
calculated for each child (Gotham et al. 2009). In accordance with Gotham et al.’s (2009)
criteria, severity scores were assigned based on the children’s ADOS algorithm score, age,
and language level. Severity scores in this study ranged from 1 to 10. All ADOS protocols
were scored by experienced clinicians who had attained research reliability with a
designated ADOS trainer.

Assessment of Empathic Responding

Procedure—At the 24- and 30-month time points, families visited the university
laboratory. Prior to the session, a trained examiner gave the parent the following instructions
for the empathy task: “After you and [child’s name] play for a while, I will step into the
room to alert you to begin pretending that you have something in your eye. Act like it really
bothers you by saying ‘Oh, I have something in my eye.” Carry on like this for a while but
don’t say your child’s name or suggest your child do anything to help you feel better.” If the
parent did not begin the empathy task at the first prompt, the examiner prompted the parent
unobtrusively up to two times. The task lasted approximately 1 min. It was terminated when
the examiner re-entered the room and instructed the parent to tell the child that his or her eye
felt better.

Coding—An empathy coding system, originally established for use with typically
developing toddlers by Zahn-Waxler et al. (1992) and adapted by Young et al. (1999) was
utilized for this study. Since our sample was at risk for language deficits, minor adaptations
were made to this coding system to remove any bias toward higher scores for verbal rather
than non-verbal responses. Two undergraduate research assistants who were blind to sibling
group status and eventual diagnosis were trained to reliability on this coding system. Each
episode was given ratings on four empathy-related dimensions: Empathic Concern (1-4),
Prosocial Behavior (1-4), Arousal Level (1-5), and Global Empathy (1-7). See Table 2 for
more specific information on these dimensions. To ensure the quality of the parent
performances, an independent undergraduate research assistant rated them for Credibility (1
—not believable, 2—passable, 3—particularly authentic) and Affective Intensity (1—little
or no affect, 2—moderate level of affect, 3—high affect and pain expressed; Young et al.
1999).

Reliability—Thirty percent of the total 24- and 30-month videotapes in the sample were
double-coded to assess reliability. Intra-class correlations, using mean absolute-agreement
on the four empathy-related dimensions, indicated good reliability: Empathic Concern (.80),
Prosocial Behavior (1.00), Arousal Level (.93), and Global Empathy (.85). With respect to
parent performance, there was high agreement on Credibility (96%) and Affective Intensity
(100%) scores. All parents in the sample were rated as having at least a passable
performance, and most parents expressed a moderate level of affect. These ratings are
consistent with those reported by Young et al. (1999). Parent performance scores were not
associated with corresponding 24- or 30-month Global Empathy ratings (24-month,
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Results

Credibility, r(37) = -.07, ns; 24-month, Intensity, r(37) = .12, ns; 30-month, Credibility,
r(37) = .14, ns; 30-month, Intensity, r(37) = .25, ns) or ADOS severity scores (Mean
Credibility, r(37) = -.02, ns; Mean Intensity, r(37) = .09, ns); accordingly, they were not
included in subsequent analyses.

Preliminary Analyses

Pearson’s correlations were computed for empathy-related dimensions within and between
each time point (see Table 3). At each time point, most of the empathy-related dimensions

were significantly correlated with one another. In addition, the empathy-related dimensions
of Empathic Concern, Arousal Level, and Global Empathy were stable between 24 and 30

months.

Four 2 (Age) x 2 (Gender) Mixed Design ANOVAs were conducted to assess for gender
differences in Empathic Concern, Prosocial Behavior, Arousal Level, or Global Empathy.
No gender differences were found on any of these dimensions; thus, gender was not
included in further analyses.

Empathic Responding and ASD Diagnosis

Descriptive statistics for ratings of empathy-related dimensions by diagnostic group are
presented in Table 4. Global Empathy ratings were approximately normally distributed. A 2
(Age) x 2 (Diagnosis) Mixed Design ANOVA was conducted, with the Global Empathy
rating used as the dependent variable. First, we hypothesized that children would respond
more empathically at 30 months than at 24 months. Support was found for this hypothesis,
F(1,36) = 8.71, p < .01, partial 77 = .20. Next, we hypothesized that children later diagnosed
with an ASD would show lower global empathic responding than children with no later
diagnosis. Support was found for this hypothesis, F(1,36) = 6.33, p < .05, partial 772 = .15.
Finally, we hypothesized that children later diagnosed with an ASD would show smaller
increases in empathy with age than children with no later diagnosis. No support was found
for this hypothesis, F(1,36) = .04, ns.

Age and Diagnosis group differences in Empathic Concern, Prosocial Behavior, and Arousal
Level were explored. Although a MANOVA would have controlled for correlations between
these variables, the increased parametric assumptions of a MANOVA and sample size
considerations led us to conduct separate ANOVAs. Three 2 (Age) x 2 (Diagnosis) Mixed
Design ANOVA tests were conducted. The 24-month Empathic Concern and Prosocial
Behavior variables were not normally distributed (24-mo Empathic Concern: Skewness =
1.09, Kurtosis = 1.80; 24-month Prosocial Behavior Skewness = 1.85, Kurtosis = 2.95), so
nonparametric analyses were also conducted for these variables. As these nonparametric
analyses revealed parallel results, only the results of the ANOVAs are reported. For
Empathic Concern, a main effect of Diagnosis was found, F(1,36) = 5.64, p < .05, partial 772
= .14; children who were later diagnosed with an ASD showed lower levels of facial, vocal,
and gestural concern than those with no later diagnosis. No other significant effects were
found for Empathic Concern. For Prosocial Behavior, a main effect of Age was found,
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F(1,36) = 8.21, p < .01, partial 772 = .19, with younger children showing lower levels of help
attempts. There were no other significant effects for Prosocial Behavior, indicating a lack of
difference in helping behavior between diagnostic groups. In addition, a marginally
significant effect of Arousal Level was found, F(1,36) = 3.75, p < .07, partial 772 = .09;
children who were later diagnosed with an ASD tended to exhibit less bodily arousal in
response to parental distress than children with no later diagnosis. No other effects were
found for Arousal Level.

Empathic Responding and ASD Severity

The relation between Global Empathy and ADOS severity was also analyzed. Since ADOS
severity evidenced considerable positive skew, Spearman’s and Pearson’s correlations are
reported. We hypothesized that children who responded more empathically at 24 and 30
months would exhibit less autism symptomatology at 30 months. Support was found for this
hypothesis at both 24 months, r(37) = -.45, p < .01 (see Fig. 1), rs(37) = -.46, p < .01, and
30 months, r(37) = -.43, p < .01, rg(37) = -.42, p < .01. At both ages, there was an inverse
association between level of empathy and autism symptomatology.

Discussion

In this study, children who were later diagnosed with an ASD showed less global empathic
responding to their parent’s distress than children with no later diagnosis. Specifically,
children who were later diagnosed with an ASD showed less expressed concern, and tended
to show less bodily arousal, in response to their distressed parent than children who did not
receive a diagnosis. Importantly, children with lower levels of global empathic responding at
24 and 30 months of age exhibited higher levels of autism symptomatology at 30 months of
age. This is one of the first studies to investigate empathic responding in high-risk toddlers
prior to diagnosis with an ASD, the first to examine empathy in response to parental distress
in a sample at risk for an ASD, and the first to find that pre-diagnosis levels of empathic
responding predict later ASD severity.

The current results are consonant with findings of empathy deficits in young children with
an ASD (Bacon et al. 1998; Charman et al. 1997; Sigman et al. 1992). In addition, the
present results are consistent with those of Hutman et al. (2010), which showed deficits in
high-risk children’s responses to an experimenter’s distress prior to ASD diagnosis, and
extend those findings. The current results indicate that early empathy deficits can also be
detected in the young child’s response to the distress of a primary caregiver from quite early
in development, and prior to ASD diagnosis. This is also consistent with Sigman et al.
(1992), who studied empathic responding to experimenter and parental distress in preschool-
aged children after ASD diagnosis. As toddlers are more likely to respond empathically to a
parent rather than a stranger in distress (Zahn-Waxler et al. 1992), these findings support the
idea that empathy deficits in young children with an ASD occur across a range of situations
and social partners, even when measured prior to an ASD diagnosis. Additionally, the robust
findings for the analyses with ADOS severity, suggest that continuous measures of ASD
symptomatology may be particularly sensitive to social-emotional differences in at-risk
siblings.
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Examination of specific dimensions of empathic responding, including empathic concern,
prosocial behavior, and arousal level, revealed varying results. Consistent with findings
from previous studies showing deficits in facial concern (Charman et al. 1997) and more
general concern (Sigman et al. 1992) among children with an ASD, children who were later
diagnosed with an ASD displayed less empathic concern than children with no diagnosis.
Additionally, there was a marginal difference between groups on arousal level, suggesting
that children later diagnosed with an ASD tended to exhibit lower levels of attention and
bodily arousal to their distressed parents than the children with no diagnosis. This is
consistent with previous literature indicating less attention to distressed adults in children
with an ASD (e.g., Charman et al. 1997). Contrary to expectations, however, there was no
difference between children with and without a later ASD diagnosis in prosocial behavior.
The prosocial behavior of children with or at risk for an ASD is less well-studied than the
previous empathy-related dimensions. This lack of difference may be partially attributed to
the relatively low levels of pro-social behavior across groups, similar to findings in Sigman
et al. (1992), but may also indicate that differences in helping behaviors in children with an
ASD are not apparent at this young age.

We also investigated the possibility of an interaction effect between diagnosis and age on
empathic behaviors. Contrary to our hypothesis, the present study did not find evidence of
an interaction effect between ASD diagnosis and age on any of the empathy-related
dimensions. This suggests that there were no differences between children with and without
a later ASD diagnosis in age-related changes in empathic behaviors.

Although the current study did not distinguish among theories of autism, it provides general
support for theories positing a central role of empathy impairments in the social and
communication deficits present in autism (e.g., Baron-Cohen et al. 1985; Oberman and
Ramachandran 2007). Overall, an emerging literature provides evidence for the significance
of empathy difficulties in emerging ASD.

Limitations and Future Directions

Although this study makes important contributions to the literature, the current findings
should be interpreted in light of study limitations. Sample size was small, although power
was sufficient to indicate differences between groups and a significant association between
empathic responding and ASD severity. Lack of power may have limited our ability to find
significant differences in the empathy-related dimensions of arousal level and prosocial
behavior. Additional longitudinal assessments of empathy, potentially in a range of
situations and with a range of social partners, would strengthen the emerging literature on
empathy deficits in children developing an ASD. In addition, it will be important to
investigate possible contributors to individual differences in empathic ability, such as
characteristics of early parent—child interactions, potential genetic contributors (e.g.,
oxytocin), and possible neural differences (e.g., mirror neuron system functioning). Finally,
future studies should investigate possible implications of empathy deficits for children on
the autism spectrum over time, including social competence and prosocial behavior.
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Clinical Implications

In addition to suggesting avenues for future research, findings from this study have
important clinical implications. As differences in empathy were apparent prior to diagnosis,
observed or reported empathy deficits may be an important early marker for ASD risk, and,
when used in conjunction with other measures, may constitute a useful tool for early
assessment of ASD. Further, results from this study indicated more variability in ADOS
severity at the lower end of the empathy spectrum than at the higher end. Children with
higher empathy scores almost uniformly displayed low levels of later autism symptoms, yet
children with lower empathy scores showed both high and low levels of later ASD
symptoms. This suggests that empathy abilities, at least as assessed in this context, may be
better thought of as a protective factor in emerging ASD. This may be especially true in
high-risk siblings, with empathic abilities potentially buffering against other risk factors. A
prospective focus of additional research in this area is the development of interventions to
increase empathic responding and improve outcomes for infants and toddlers at risk for an
ASD.
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The prediction of 30-month ADOS severity score from 24-month global empathy. ASD
autism spectrum disorder, ADOS autism diagnostic observation schedule. Significant at .01

level (N = 38)
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Table 1
Participant information by diagnostic group
ASD No ASD

N 13 25
Gender

Female 3 6

Male 10 19
Ethnicity

White/Caucasian 5 8

African—American 0 1

Hispanic/Latino 4 11

Asian/Pacific Islander 1 0

Mixed ethnicity/other 3 5
Mean (SD) level of maternal education (1 = less than high school; 6 = advanced/professional degree)  4.77 (1.54) 4.88 (1.36)

Mean (SD) 36-month developmental scores

Early learning composite (standard score) 77.62 (16.13) 95.32 (11.83)

Receptive language (T-score) 35.23(12.32) 45.64 (8.62)

Expressive language (T-score) 42.69 (13.18)  49.24 (7.13)
Mean 30-month ADOS severity 5.15 (2.15) 2.16 (1.28)

ASD autism spectrum disorder, ADOS autism diagnostic observation schedule. Developmental scores were obtained from the Mullen Scales of
Early Learning (MSEL; Mullen 1995), which is a normed standardized developmental measure for children from birth to 68 months of age.
Standardized scores from the 24-month MSEL were used for three participants in lieu of 36-month MSEL scores due to missing data. Diagnostic
groups were significantly different on MSEL scores and ADOS severity
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Table 2

Description and ratings of empathy-related dimensions

Page 13

Dimension Description

Ratings

Empathic concern  Facial, gestural, and vocal signs of
distress and sympathy

Prosocial behavior ~ Children’s attempts to comfort or
relieve parent’s distress

Arousal level Body tension (e.g., stiff posture,
discontinuing play, attention to
parent)

Global empathy Overall quality of the children’s
empathic responding

1 =none

2 = sobering of attention, slight concern

3 = moderate concern, including brow furrowing

4 = strong facial concern, brow furrowing, reflecting sadness; sympathetic

expression

1 =none

2 = briefly assisting
3 = moderate assistance
4 = repeated or prolonged assistance

1 =child ignores parent

2 = child attends to victim with little body tension, play is uninterrupted
3 = moderate arousal, play is disrupted

4 = moderately high arousal, body tension, postural freezing

5 = high arousal, prolonged body tension, postural freezing

1 =none

3 = mild concern, no prosocial action
5 = moderate concern, some prosocial behavior

7 = strong expressions of concern and caring behavior

Coding system adapted from Young et al. (1999)
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Table 4

Means (and SDs) for empathy-related dimensions by age and diagnosis

Diagnosis group  Empathic concern (1-4)  Prosocial behavior (1-4)  Arousal level (1-5)  Global empathy (1-7)

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

24 months
ASD 1.31 (.48) 1.08 (.28) 2.00 (1.16) 1.77 (1.01)
No ASD 1.84 (.75) 1.60 (.87) 2.88 (1.33) 2.96 (1.40)
30 months
ASD 1.54 (.66) 1.85 (1.28) 2.38 (1.71) 2.69 (1.75)
No ASD 2.04 (.94) 2.20 (1.23) 2.96 (1.14) 3.76 (1.83)

ASD autism spectrum disorder. ASD n = 13, No ASD n =25
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