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Abstract

Individuals with autism spectrum disorder (ASD) show deficits in social and emotional 

reciprocity, which often include empathic responding. The younger siblings of children with ASD 

(high-risk siblings) are at elevated risk for ASD and for subclinical deficits in social-emotional 

functioning. Higher levels of empathy in high-risk siblings during the second and third years of 

life predict fewer ASD symptoms and likelihood of diagnosis. We conducted a multi-method 

investigation of empathic responding to an examiner’s accident in 30 low-risk and 48 high-risk 

siblings with (n=12) and without ASD outcomes (n=36) at 4–6 years of age. Empathic responding 

was measured through behavioral observation and parent report. Prosocial behavior did not differ 

by ASD outcome. Children with ASD exhibited lower levels of personal distress than high-risk 

and low-risk siblings without ASD. Per parent report, high-risk siblings without ASD 

demonstrated higher levels of empathic responding than low-risk children, while the ASD group 

did not differ from children without ASD on this measure. Higher levels of observed empathic 

concern, but not prosocial behavior, were associated with lower Social Affect scores on the ADOS 

in high-risk children. Results suggest that ASD diagnosis and symptoms are associated with 

reduced emotional responsiveness to an adult’s distress, but not associated with deficits in 

prosocial behavior at preschool age. Results do not support the idea that empathic responding is 

negatively impacted in a broader autism phenotype. Findings extend previous research by 

suggesting that empathy may be a protective factor in the social-emotional development of 

children with familial risk for ASD.

Lay summary—We examined empathic responding to an adult’s accident in children with and 

without familial risk for ASD at 4–6 years of age. Results suggest that ASD diagnosis and 

symptoms are associated with reduced emotional responsiveness to an adult’s distress, but not 

Corresponding author: Nicole M. McDonald, 760 Westwood Plaza, Room A7-424, Los Angeles, CA 90095, 
nmcdonald@mednet.ucla.edu, ph: 310-206-7404, fax: 310-206-4245. 

HHS Public Access
Author manuscript
Autism Res. Author manuscript; available in PMC 2018 October 01.

Published in final edited form as:
Autism Res. 2017 October ; 10(10): 1621–1628. doi:10.1002/aur.1819.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



with deficits in helping behavior at preschool age. Findings do not support the idea that deficits in 

empathic responding are part of a broader autism phenotype.
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Empathy, the ability to recognize and experience the emotions of others, is a key component 

of social-emotional functioning. Empathy is associated with positive social outcomes, 

including prosocial behavior (Eisenberg et al., 2010) and social competence (Zhou et al., 

2002) at preschool age. Empathic responding is often impaired in individuals with autism 

spectrum disorder (ASD; Sigman et al., 1992). High-risk siblings (i.e., younger siblings of 

children with ASD) with ASD outcomes show deficits in empathic responding during the 

first years of life (Hutman et al., 2010; McDonald & Messinger, 2012). To extend this area 

of research, we conducted a multi-modal investigation of associations between empathic 

responding and ASD diagnosis and symptoms in high-risk and low-risk siblings at preschool 

age.

Empathy is often studied via behavioral responses to distress. Infants demonstrate precursors 

to empathy through crying in response to other infants’ distress (Sagi & Hoffman, 1976). 

Personal distress, a self-oriented aversive emotional reaction, is characterized by discomfort 

after experiencing the emotions of another (Batson et al., 1987; Eisenberg et al., 2010). 

Personal distress can act as both an early developmental precursor to empathic responses 

(Hoffman et al., 2008), as well as an independent response to emotional situations (Batson et 

al., 1987; Eisenberg & Eggum, 2009). By 2 years old, children typically transition from self-

oriented responses to the capacity for other-oriented concern (Zahn-Waxler et al., 1992). 

While children are capable of limited prosocial responses (e.g., instrumental helping) by 18 

months of age (Zahn-Waxler et al., 1992), 30-month-old children can understand others’ 

emotions and engage in helping behaviors based on implicit emotional cues (Svetlova et al., 

2010). By 3 to 5 years, children typically evidence theory of mind and perspective-taking 

skills (Wellman et al., 2001) and regularly display prosocial behaviors (Eisenberg et al., 

2006).

High-risk siblings with ASD show deficits in empathic responding to familiar and unfamiliar 

adults in distress from 12 to 36 months of age (Hutman et al., 2011; McDonald & 

Messinger, 2012). Likewise, higher levels of empathic responding at 24 months are 

associated with fewer ASD symptoms at 30 months, suggesting a possible protective role of 

early empathy abilities in young children with familial risk for ASD (McDonald & 

Messinger, 2012). It is less clear, however, how deficits in empathic responding present at 

preschool age—a critical time for social-emotional development (Denham et al., 2003). This 

period is characterized by increased exposure to peers, necessitating increasingly 

sophisticated social-emotional behaviors, such as emotion identification and communication 

(Denham et al., 2003) and cooperative play (Coplan & Arbeau, 2009). Empathy is an 

important factor in this developing social-emotional competence (Eisenberg et al., 1996; 

Eisenberg et al., 2006).
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Earlier work comparing preschool and school-aged children with ASD to children with 

typical development and developmental disabilities indicated that ASD was associated with 

deficits in empathic responding to adults in distress, which were not fully accounted for by 

differences in intellectual ability (Bacon et al., 1998; Dawson et al., 2004; Sigman et al., 

1992). However, more recent findings suggest that empathy deficits in ASD may not be as 

pervasive as these earlier studies suggested. Rather, empathy deficits in ASD may be 

particular to the type of empathy (i.e., cognitive vs. emotional), type of responding (e.g., 

attention to examiner, prosocial behavior), and mode of measurement (e.g., behavioral 

observation vs. parent-report; Scheeren et al., 2013, Deshamps et al., 2014; Tsang, Gillespie-

Lynch, & Hutman, 2016), highlighting the need for further investigation of individual 

components of empathy using multiple measures of empathic responding.

There is also a lack information on the degree to which empathy deficits are associated with 

the broader autism phenotype (BAP), which refers to subclinical ASD characteristics in 

biological relatives of individuals on the spectrum (e.g., Piven, 2001). Parents of children 

with ASD demonstrate lower cognitive empathy abilities than adults with low genetic risk 

for autism, suggesting a possible role of mild empathy deficits in the BAP (Grove, Baillie, 

Allison, Baron-Cohen, & Hoekstra, 2014). A study of high-risk siblings indicated mild 

deficits in parent-reported cognitive empathy and theory of mind abilities in high-risk 

siblings without ASD, while deficits in parent-reported emotional empathy and attention to 

an examiner in distress were not apparent (Tsang, Gillespie-Lynch, & Hutman, 2016).

In the current study, we investigated whether 4- to 6-year-old children with and without 

familial risk for ASD differed in observed and parent-reported empathic responding based 

on ASD outcome and level of symptomatology. Children were divided into low risk/no 

ASD, high risk/no ASD, and ASD groups, and covariates including age, gender, and 

intellectual ability were evaluated. Individual aspects of empathic responding (empathic 

concern, prosocial behavior, personal distress) were utilized to uniquely assess whether 

children with ASD show general or more distinct areas of deficit in their response to an adult 

in distress. We hypothesized that: 1) children with ASD would show lower levels of 

emotional responsiveness (empathic concern and personal distress) to an adult in distress 

than children without ASD, 2) parents of children with ASD would report lower levels of 

empathic responding than parents of children without ASD, and 3) children with familial 

risk who had higher levels of empathic responding would have fewer ASD symptoms. We 

did not expect children without ASD to differ based on familial risk status, nor did we 

expect group differences in prosocial behavior.

Method

Participants

Participants were part of a longitudinal study examining the development of infants at 

elevated risk for ASD due to having an older sibling with ASD. The sample consisted of 78 

children with data from an empathic elicitation task and/or parent report of empathic 

responding, and ASD outcome data at 4–6 years. There were no differences in demographic 

variables between ASD outcome groups (see Table 1). Children with ASD had lower IQs 

and higher Calibrated Severity Scores (CSS; Hus, Gotham, & Lord, 2014) on the Autism 
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Diagnostic Observation Schedule (ADOS; Lord et al., 2000) than high-risk and low-risk 

siblings without ASD.

Procedure

Children visited the laboratory with a caregiver at 4–6 years old. They participated in a 

battery of behavioral tasks, followed by a diagnostic assessment, which included the 

Wechsler Preschool and Primary Scale of Intelligence, Third Edition (Wechsler, 2002) and 

ADOS (Lord et al., 2000).

Measures

Empathic responding—Children’s empathic responses were measured with an 

observational task and a parent questionnaire.

Behavior observation: Following parent-child interaction tasks, the parent was escorted 

from the room by a research associate and told: “One of the examiners will pretend to hurt 

herself. We want to see how [child] will respond without anyone else in the room.” A second 

examiner briefly chatted with the child, then picked up a bin of toys and pretended to hurt 

herself by dropping it on her foot and saying, “Ow, I hurt my foot. Ow, that really hurt.” 

This portion of the task was focused on eliciting children’s emotional response to distress. 

After about 10 seconds, if the child had not started picking up the toys, the examiner said 

“Oh, what a mess!” After several seconds, if the child did not start picking up, the examiner 

began slowly picking up the toys. This portion of the task was focused on eliciting prosocial 

behavior. The task ended when the toys were all picked up.

Based on previous work (Young et al., 1999; McDonald & Messinger, 2012), a coding 

system was developed to measure children’s responses along three dimensions: empathic 

concern, prosocial behavior, and personal distress. See Table 2 for a detailed description of 

the coding system. A research associate blind to ASD risk group and outcome coded each 

episode. Approximately 20% of the videos were double coded to assess inter-rater reliability. 

Intra-class correlations indicated high reliability for each dimension (>.85; see Table 2).

Parent report: Empathic responding was also assessed with the Empathy and Prosocial 

Response subscale of the Conscience Questionnaire (see Kochanska et al., 1994). This 

subscale consists of 13 items measuring children’s empathic responding rated by parents on 

a 7-point Likert scale (e.g., “Will try to comfort or reassure another in distress,” “Is not 

likely to become upset if a playmate cries,” “Can tell at just a glance how others are 

feeling”). Internal consistency within the sample was good (Cronbach’s alpha = .80).

ASD outcome—Following the 4–6-year visit, children fell into three outcome groups: low 

risk/no ASD, high risk/no ASD, and ASD. A licensed psychologist who was blind to risk 

group made diagnoses according to DSM-IV-TR criteria (American Psychiatric Association, 

2000), and informed by results from the Autism Diagnostic Inventory-Revised (administered 

at 36 months; Lord et al., 1994) and ADOS (administered at 4–6 years; Lord et al., 2000). 

Within the high risk group, 12 of 48 (25%) children were diagnosed with ASD. Calibrated 

Severity Scores for the Social Affect (SA-CSS) and Restricted and Repetitive Behaviors 
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(RRB-CSS) ADOS subdomains were calculated as a measure of ASD symptoms (Hus et al., 

2014). SA-CSS and RRB-CSS ranged from 1 to 10, indicating scores comprising the full 

CSS range—from a lack of symptomatology to severe symptoms. ADOS protocols were 

scored by research-reliable clinicians.

Analytic Plan

Preliminary analyses examined associations between empathic responding and possible 

covariates. Analysis of variance models were then conducted for each empathic responding 

variable to assess ASD outcome group differences. Significant models were followed up by 

post hoc comparisons of the three outcome groups (Bonferroni-corrected p = .017). Finally, 

correlations and regression models predicting SA-CSS and RRB-CSS from empathic 

responding variables were conducted within the high risk group to examine ASD-related 

differences in empathy on a continuous metric.

Results

For the sample as a whole, correlations among empathic responding variables (see Table 3) 

indicated that children who responded with higher levels of visible distress to an examiner’s 

distress displayed more empathic concern and less prosocial behavior. There was a trend-

level correlation suggesting that children with higher levels of parent-reported empathic 

responding tended to show more observed empathic concern. These correlations were 

similar in magnitude when examined when children in the ASD group were removed from 

the sample (see Table 3), although personal distress and empathic concern were no longer 

correlated in the reduced sample, indicating that inclusion of the ASD group was central to 

this association.

Associations between child age and IQ, and empathic responding variables were also 

assessed. There were no significant correlations between child age and empathic responding 

variables regardless of inclusion of the ASD group (see Table 3); age was not included in 

further analyses. Children with higher IQs had higher reported empathic responding and 

tended to show more personal distress. Thus, IQ was included as a covariate in subsequent 

analyses. One-way ANOVAs were conducted to assess gender differences in empathic 

responding (see Table 4), none of which reached significance (empathic concern: F(1, 71) = 

3.18, p = .08; prosocial behavior: F(1, 72) = .00, p = .98; personal distress: F(1, 72) = .85, p 
= .36; parent report: F(1, 64) = 1.74, p = .19). Given the lack of gender differences in 

measures of empathic responding and ASD outcome groups, gender was not included in 

subsequent analyses1.

ANCOVA models assessed ASD outcome group differences on the four outcome measures 

while covarying IQ (see Figure 1 and Table 4). Differences in empathic concern by ASD 

outcome group did not reach significance, F(2, 66) = 2.72, p = .07, partial η2 = .08. 

Likewise, there was no difference in prosocial behavior between ASD outcome groups, F(2, 

67) = .67, p = .52, partial η2 = .02.

1Including gender in an ANCOVA analysis of empathic concern yielded results equivalent to the reported analysis without gender.
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There was a difference in personal distress2 based on ASD outcome, F(2, 67) = 4.24, p < .

05, partial η2 = .11. The ASD group showed less personal distress than the low risk/no ASD 

group, F(1, 67) = 8.35, p = .005, and the high risk/no ASD group, F(1, 67) = 6.00, p = .017, 

while the high risk/no ASD and low risk groups did not differ, F(1, 67) = .72, p = .40. 

Parent-reported empathic responding differed by ASD outcome, F(2, 59) = 5.48, p < .01, 

partial η2 = .16. The high risk/no ASD group had higher levels of empathic responding than 

the low risk group, F(1, 59) = 9.73, p = .003. The ASD group did not differ from the high 

risk/no ASD group, F(1, 59) = 3.24, p = .08, or the low risk/no ASD group, F(1, 59) = .09, p 
= .77.

Pearson’s correlations quantifying zero-order associations between empathic responding and 

ADOS SA-CSS and RRB-CSS within the high risk group are presented in Table 5. SA-CSS 

was moderately negatively correlated with observed empathic concern and personal distress, 

as well as parent-reported empathic responding. RRB-CSS was negatively correlated only 

with personal distress.

We further assessed the relationship between empathic responding and ADOS severity 

scores in regressions controlling for IQ. A model predicting SA-CSS from observed 

empathic responding variables was significant, F(4, 38) = 3.87, p = .01, R2 = .29; in this 

model, empathic concern significantly predicted SA-CSS, β = −.32, p = .04. The model 

predicting RRB-CSS from observed empathy was not significant, F(4, 38) = 1.24, p = .31, 

R2 = .12, nor was the model predicting RRB-CSS from parent-reported empathic 

responding, F(2, 34) = 3.15, p = .06, R2 = .16. The overall model predicting SA-CSS from 

parent-reported empathic responding was significant, F(2, 34) = 6.64, p < .01, R2 = .28. 

However, when controlling for IQ, β = −.47, p < .01, parent report ratings were no longer 

associated with SA-CSS, β = −.12, p = .47.

Discussion

The current study examined observed and parent-reported empathic responding in 4- to 6-

year-old children with familial risk for ASD, with and without ASD outcomes, as well as 

low-risk siblings. Both high-risk and low-risk siblings without ASD displayed more personal 

distress in response to an examiner’s distress than children with ASD. Strikingly, high-risk 

siblings without ASD were reported by their parents to show higher levels of empathic 

responding than the low-risk children, while the ASD group did not differ from either group 

in their level of parent-reported empathic responding. Within the high-risk sibling group, 

level of observed empathic concern was the strongest predictor of children’s Social Affect 

symptoms on the ADOS, although this variable did not significantly differentiate the ASD 

outcome groups. There was no evidence of an association between prosocial behavior and 

ASD outcome or symptoms. In sum, children with ASD showed a lack of emotional 

responsiveness but adequate helping behavior, while high-risk siblings without significant 

ASD symptomatology were unimpaired.

2Levene’s test (p = .047) for the personal distress variable, indicated differences in error variances between groups. Non-parametric 
tests confirmed differences in personal distress between groups (Kruskal-Wallis Test, p = .009).
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The finding that early deficits in emotional responsiveness to distress in high-risk siblings 

with ASD persist into preschool age supplements previous studies of high-risk siblings 

during the first years of life (Hutman et al., 2010; McDonald & Messinger, 2012). As in past 

studies, empathy deficits were specific to ASD outcome and not familial risk status, 

indicating a lack of support for the involvement of (emotional) empathy deficits in the BAP. 

In fact, parents in this study reported higher levels of empathic responding in high-risk 

siblings without ASD than in low-risk siblings. Additionally, higher levels of observed and 

parent-reported empathic responding were associated with fewer social-communication 

deficits. Our findings are consistent with a separate early school-age follow-up study of 

high-risk siblings indicating a lack of significant difference in parent-reported affective 

empathy abilities, and non-significantly higher mean scores in the high-risk siblings without 

ASD vs. the ASD and low risk groups (Tsang et al., 2016).

It is possible that an increased capacity for empathy has a protective effect in children who 

did not develop ASD despite elevated familial risk, or that these children may have learned 

to show more empathy toward others because of experience with their affected siblings. 

Alternately, parent perception may play a role. For example, parents of high-risk siblings 

without ASD may perceive their child without ASD as more empathic because of implicit 

comparisons with the older sibling with ASD. Similarly, parents of two children with ASD 

may have favorably compared their younger child with ASD to an older, more affected child, 

which may, in part, explain why ratings of children with ASD were similar to those of low-

risk children. The lack of difference in parent-reported empathic responding between the 

ASD and non-ASD groups may also reflect the limited inclusion of cognitive aspects of 

empathy in our parent report measure, the area in which deficits were most evident in 

previous studies examining parent-reported empathy in children with ASD (e.g., Tsang et 

al., 2016).

Results from this study contribute to the literature on empathic responding in preschool-aged 

children with ASD. Children with ASD showed different patterns of responses to an 

examiner’s accident than children without ASD. Specifically, children with ASD showed 

less personal distress than high-risk and low-risk siblings without ASD. ASD outcome group 

differences in empathic concern did not reach significance, although empathic concern 

proved the strongest predictor of ADOS Social Affect scores in high-risk siblings. Together, 

these results indicate that children with higher levels of ASD symptoms, as indicated by 

both ASD diagnosis and more severe social-communication deficits, show less emotional 

responsiveness to an examiner’s distress. The low levels of apparent personal distress in the 

children with ASD and the association between ASD symptoms and empathic concern are 

consistent with previous literature showing lower physiological responsiveness (Corona et 

al., 1998) and reduced attention and facial affect (Sigman et al., 1992) in response to adult 

distress in children with ASD. It was somewhat unexpected that personal distress, which is 

considered a less developmentally mature response to distress, best differentiated the groups. 

The observational measure of empathy occurred in a fairly unfamiliar lab space with a 

relatively unfamiliar adult. It is possible that the unfamiliarity of the situation may have 

differentially elicited initial anxiety or wariness in some of the non-ASD children, which 

they were then able to regulate to subsequently express concern or provide help.
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Although ASD-related deficits in the emotional aspects of empathic responding were 

evident, children with ASD were as likely to provide help to an unfamiliar adult as children 

without ASD. This is consistent with earlier work in high-risk siblings (McDonald & 

Messinger, 2012) and previous studies in children with ASD (Deschamps et al., 2014; Liebal 

et al., 2008), suggesting that empathic responding deficits in ASD may not be as pervasive 

as was once believed. These findings are in contrast with evolutionary arguments that 

empathy is the primary mechanism for motivating prosocial and altruistic behavior (de Waal, 

2008), suggesting the possibility of a different mechanism for motivating prosocial behavior 

in children with ASD. Motivation for the prosocial behavior of the children with ASD may 

have instead come from a belief in a sense of fairness or learned responding.

Inter-correlations among empathic responding variables indicated that parent-reported 

empathic responding was marginally associated with empathic concern, indicating that the 

questionnaire may have most closely reflected individual differences in behaviors signifying 

concern for others. Observed empathic concern was also positively associated with personal 

distress, although this association was no longer significant when children with ASD were 

removed from the sample. This pattern of findings suggests that the children with ASD may 

have had an outsized effect on the correlation between personal distress and empathic 

concern. For children with ASD, personal distress may have been a signal that they were 

emotionally affected by the examiner’s distress, which then may have motivated a display of 

empathic concern.

With regard to prosocial behavior, a negative correlation between prosocial behavior and 

personal distress was observed, which was unsurprising as high levels of personal distress 

are thought to interfere with helping behavior (Eisenberg et al., 2010). The lack of 

correlation between empathic responding and prosocial behavior was not expected (e.g., 

Eisenberg et al, 2010). Research suggests, however, that not all types of prosocial behavior 

are associated with empathy (e.g., Carlo & Randall, 2002). While it is possible that helping 

behavior measured by the current task was not motivated by empathic concern, the lack of 

significant correlation may have been due to limited power.

Study limitations impact the interpretation of these findings and suggest avenues for future 

research. Although overall sample size was moderate, there were relatively few children 

with ASD outcomes (n = 12); thus, the null findings reported with respect to the ASD 

sample in this study must be considered with caution and may not generalize to the broader 

population of children with ASD. In particular, for observed empathic concern, the small 

ASD group size may have limited our power to detect a significant group difference, given 

the trend toward lower ratings for the children with ASD (p = .07). Further, while we 

included a parent report and observational measure of empathic responding, it would be 

informative if future research examined children’s responses to a range of social partners, 

including peers, as well as empathy-inducing situations. Along these lines, the addition of a 

specific measure of cognitive empathy would have allowed for a clearer comparison with 

previous studies (e.g., Deschamps et al., 2014; Tsang et al., 2016). This study also did not 

include physiological measures that would provide information on children’s internal 

responses to distress.
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The current study provides a detailed examination of empathic responding, including parent 

report and an analysis of different components of empathy-related behavioral responses. 

This analysis indicated areas of deficit (i.e., emotional responsiveness) and areas of relative 

strength (i.e., helping behavior) associated with ASD outcome and symptoms. The unique 

sample, children with familial risk for ASD, also allowed us to investigate whether high-risk 

siblings without ASD showed evidence of (lower-level) empathy deficits related to the 

broader autism phenotype. We did not find such deficits. Rather, high-risk siblings without 

ASD showed evidence of comparable (or even higher) levels of empathy as low-risk 

children. This finding, together with evidence that empathy deficits precede diagnosis and 

predict the severity of later autism symptoms in high-risk siblings (Hutman et al., 2010; 

McDonald & Messinger, 2012) suggests that empathy may be protective in high-risk 

siblings. Our findings highlight the importance of examining children’s empathic responding 

as a multi-dimensional construct when examining individual differences and support 

empathic responding as a therapeutic target in children at risk for ASD.
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Figure 1. 
* Significant difference between groups in post hoc analyses (Bonferroni-corrected p = .

017), following significant ANCOVA model. Empathic concern, personal distress, and 

prosocial behavior were rated on a 1–4 scale based on observed behavioral responses to an 

examiner’s accident. The parent report was the Empathy/Prosocial Response subscale from 

the Conscience Questionnaire (Kochanska et al., 1994). Parents rated children’s behaviors 

on a 1–7 scale. Estimated marginal means and standard errors (controlling for IQ) are 

presented.

McDonald et al. Page 12

Autism Res. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McDonald et al. Page 13

Ta
b

le
 1

Pa
rt

ic
ip

an
t i

nf
or

m
at

io
n 

by
 A

SD
 o

ut
co

m
e 

gr
ou

p

D
em

og
ra

ph
ic

 v
ar

ia
bl

e
To

ta
l n

 (
%

)
L

ow
 r

is
k/

no
 A

SD
 n

 (
%

)
H

ig
h 

ri
sk

/n
o 

A
SD

 n
 (

%
)

A
SD

 n
 (

%
)

p

A
SD

 o
ut

co
m

e
78

 (
10

0%
)

30
 (

39
%

)
36

 (
46

%
)

12
 (

15
%

)

G
en

de
r

.2
7

 
M

al
e

47
 (

60
%

)
15

 (
50

%
)

23
 (

64
%

)
9 

(7
5%

)

 
Fe

m
al

e
31

 (
40

%
)

15
 (

50
%

)
13

 (
36

%
)

3 
(2

5%
)

R
ac

e/
et

hn
ic

ity
.7

9

 
W

hi
te

/C
au

ca
si

an
30

 (
38

%
)

12
 (

40
%

)
12

 (
33

%
)

6 
(5

0%
)

 
B

la
ck

/A
fr

ic
an

-A
m

er
ic

an
2 

(3
%

)
1 

(3
%

)
1 

(3
%

)
0 

(0
%

)

 
H

is
pa

ni
c/

L
at

in
o

32
 (

41
%

)
11

 (
37

%
)

17
 (

47
%

)
4 

(3
3%

)

 
A

si
an

/A
si

an
-A

m
er

ic
an

2 
(3

%
)

1 
(3

%
)

0 
(0

%
)

1 
(8

%
)

 
M

or
e 

th
an

 o
ne

 r
ac

e/
O

th
er

12
 (

15
%

)
5 

(1
7%

)
6 

(1
7%

)
1 

(8
%

)

M
at

er
na

l e
du

ca
tio

n
.3

8

 
H

ig
h 

sc
ho

ol
3 

(4
%

)
0 

(0
%

)
3 

(8
%

)
0 

(0
%

)

 
So

m
e 

co
lle

ge
3 

(4
%

)
1 

(3
%

)
2 

(6
%

)
0 

(0
%

)

 
2-

ye
ar

 c
ol

le
ge

11
 (

14
%

)
5 

(1
7%

)
5 

(1
4%

)
1 

(8
%

)

 
4-

ye
ar

 c
ol

le
ge

25
 (

32
%

)
11

 (
38

%
)

12
 (

33
%

)
2 

(1
7%

)

 
A

dv
an

ce
d/

pr
of

es
si

on
al

 d
eg

re
e

35
 (

45
%

)
12

 (
41

%
)

14
 (

39
%

)
9 

(7
5%

)

M
ea

su
re

M
 (S

D
)

A
ge

 a
t v

is
it 

(m
on

th
s)

61
.8

7 
(9

.8
6)

63
.0

0 
(1

1.
82

)
62

.2
3 

(8
.5

8)
57

.9
6 

(7
.5

7)
.3

2

W
PP

SI
-I

II
 F

ul
l S

ca
le

 I
Q

10
2.

20
 (

15
.0

7)
10

7.
59

 (
11

.5
8)

10
2.

06
 (

13
.1

3)
89

.5
8 

(2
0.

46
)

<
.0

1

A
D

O
S-

C
SS

2.
47

 (
2.

20
)

1.
69

 (
1.

14
)

1.
83

 (
1.

46
)

6.
25

 (
2.

18
)

<
.0

01

 
SA

-C
SS

2.
87

 (
2.

51
)

2.
11

 (
1.

75
)

2.
25

 (
1.

95
)

6.
50

 (
2.

51
)

<
.0

01

 
R

R
B

-C
SS

3.
09

 (
2.

96
)

1.
29

 (
1.

05
)

2.
92

 (
2.

58
)

7.
83

 (
1.

70
)

<
.0

01

N
ot

e.
 M

at
er

na
l e

du
ca

tio
n 

w
as

 u
na

va
ila

bl
e 

fo
r 

on
e 

ch
ild

 in
 th

e 
lo

w
 r

is
k/

no
 A

SD
 g

ro
up

. A
D

O
S-

C
SS

 w
as

 m
is

si
ng

 f
or

 o
ne

 c
hi

ld
 in

 th
e 

lo
w

 r
is

k/
no

 A
SD

 g
ro

up
. W

PP
SI

-I
II

 F
ul

l S
ca

le
 I

Q
 s

co
re

s 
w

er
e 

m
is

si
ng

 f
or

 
on

e 
ch

ild
 in

 th
e 

lo
w

 r
is

k/
no

 A
SD

 g
ro

up
 a

nd
 tw

o 
ch

ild
re

n 
in

 th
e 

hi
gh

 r
is

k/
no

 A
SD

 g
ro

up
. A

SD
 =

 a
ut

is
m

 s
pe

ct
ru

m
 d

is
or

de
r. 

W
PP

SI
-I

II
 =

 W
ec

hs
le

r 
Pr

es
ch

oo
l a

nd
 P

ri
m

ar
y 

Sc
al

e 
of

 I
nt

el
lig

en
ce

, T
hi

rd
 E

di
tio

n.
 

A
D

O
S 

=
 A

ut
is

m
 D

ia
gn

os
tic

 O
bs

er
va

tio
n 

Sc
he

du
le

. C
SS

 =
 C

al
ib

ra
te

d 
Se

ve
ri

ty
 S

co
re

. S
A

 =
 S

oc
ia

l A
ff

ec
t. 

R
R

B
 =

 R
es

tr
ic

te
d 

an
d 

R
ep

et
iti

ve
 B

eh
av

io
rs

. F
or

 A
D

O
S 

se
ve

ri
ty

 s
co

re
s:

 A
ut

is
m

 S
pe

ct
ru

m
 c

ut
of

f 
=

 
4,

 A
ut

is
m

 c
ut

of
f 

=
 6

 (
G

ot
ha

m
 e

t a
l.,

 2
00

9)
. S

A
-C

SS
 a

nd
 R

R
B

-C
SS

 c
al

cu
la

te
d 

ba
se

d 
on

 c
ri

te
ri

a 
pr

es
en

te
d 

in
 H

us
 e

t a
l. 

(2
01

4)
.

Autism Res. Author manuscript; available in PMC 2018 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McDonald et al. Page 14

Ta
b

le
 2

D
es

cr
ip

tio
n 

of
 e

m
pa

th
y-

re
la

te
d 

di
m

en
si

on
s

M
ea

su
re

D
es

cr
ip

ti
on

R
at

in
gs

IC
C

E
m

pa
th

ic
 C

on
ce

rn
Fa

ci
al

, g
es

tu
ra

l, 
an

d 
vo

ca
l s

ig
ns

 o
f 

sy
m

pa
th

y 
an

d 
co

nc
er

n
1 

– 
no

 s
ig

ns
 o

f 
co

nc
er

n;
 m

ay
 ig

no
re

 e
xa

m
in

er
, s

ho
w

 in
ap

pr
op

ri
at

e 
af

fe
ct

, o
r 

ot
he

rw
is

e 
se

em
 u

nc
on

ce
rn

ed
.8

7

2 
– 

so
be

ri
ng

 o
f 

at
te

nt
io

n,
 s

lig
ht

 c
on

ce
rn

 e
xp

re
ss

ed

3 
– 

m
od

er
at

e 
co

nc
er

n,
 r

el
at

iv
el

y 
cl

ea
r 

bu
t b

ri
ef

 c
ha

ng
e 

to
 s

ad
/s

ym
pa

th
et

ic
 a

ff
ec

t

4 
– 

ex
pr

es
se

d 
cl

ea
r 

fa
ci

al
 c

on
ce

rn
 a

nd
/o

r 
sy

m
pa

th
et

ic
 v

oc
al

 e
xp

re
ss

io
n

Pr
os

oc
ia

l B
eh

av
io

r
A

tte
m

pt
s 

to
 h

el
p 

th
e 

ex
am

in
er

1 
– 

no
 h

el
pi

ng
 b

eh
av

io
r 

or
 o

nl
y 

af
te

r 
a 

di
re

ct
 p

ro
m

pt
.9

5

2 
– 

he
lp

ed
 a

ft
er

 m
ul

tip
le

 in
di

re
ct

 p
ro

m
pt

s

3 
– 

he
lp

ed
 a

ft
er

 o
ne

 in
di

re
ct

 p
ro

m
pt

4 
– 

sp
on

ta
ne

ou
sl

y 
be

ga
n 

he
lp

in
g

Pe
rs

on
al

 D
is

tr
es

s
Ph

ys
ic

al
/b

od
ily

 s
ig

ns
 o

f 
te

ns
io

n/
an

xi
et

y
1 

– 
no

 a
pp

ar
en

t d
is

tr
es

s,
 c

hi
ld

 a
pp

ea
rs

 r
el

ax
ed

.9
5

2 
– 

br
ie

f,
 r

el
at

iv
el

y 
m

in
or

 te
ns

io
n 

or
 a

nx
ie

ty
 e

xp
re

ss
ed

, c
hi

ld
 is

 a
bl

e 
to

 o
ve

rc
om

e 
qu

ic
kl

y

3 
– 

m
od

er
at

e 
bo

dy
 te

ns
io

n/
fr

ee
zi

ng
 o

r 
ap

pa
re

nt
 a

nx
ie

ty
, w

hi
ch

 m
ay

 d
el

ay
 h

el
pi

ng

4 
– 

si
gn

if
ic

an
t d

is
tr

es
s 

as
 e

vi
de

nt
 b

y 
pr

ol
on

ge
d 

bo
dy

 te
ns

io
n/

fr
ee

zi
ng

, s
ig

ni
fi

ca
nt

ly
 in

te
rr

up
ts

 b
eh

av
io

ra
l 

re
sp

on
se

N
ot

e.
 I

C
C

 =
 I

nt
ra

-c
la

ss
 c

or
re

la
tio

ns
 (

ab
so

lu
te

 a
gr

ee
m

en
t, 

si
ng

le
 m

ea
su

re
)

Autism Res. Author manuscript; available in PMC 2018 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McDonald et al. Page 15

Table 3

Correlations among study variables

Variable EC PB PD PR

Entire sample

Empathic concern (EC) — .17 .25* .24†

Prosocial behavior (PB) — −.42** .14

Personal distress (PD) — −.04

Parent report (PR) —

Age .19 .03 .05 .15

Full Scale IQ −.09 −.16 .23† .26*

No ASD only

EC — .21 .13 .26†

PB — −.46** .16

PD — −.14

PR —

Age .16 .04 .01 .13

Full Scale IQ −.15 −.17 .19 .11

Note.

†
p < .10,

*
p < .05,

**
p < .01.

N = 70-74 for observed variables and N = 62-66 for parent report (entire sample). N = 63-64 for observed variables and N = 55 for parent report in 
(no ASD only).
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Table 4

Descriptive information by gender and ASD outcome

Empathic responding variable M (SD) Male Female

Empathic concern 2.19 (.98) 2.60 (.97)

Prosocial behavior 2.65 (1.07) 2.65 (1.28)

Personal distress 2.09 (1.07) 2.32 (1.05)

Parent report 4.83 (.89) 5.12 (.81)

Empathic responding variable EMM* (SE) Low risk/no ASD High risk/no ASD ASD

Empathic concern 2.42 (.19) 2.51 (.17) 1.69 (.32)

Prosocial behavior 2.44 (.22) 2.78 (.20) 2.70 (.37)

Personal distress 2.50 (.19)a 2.28 (.17)a 1.39 (.32)b

Parent report 4.66 (.16)b 5.33 (.14)a 4.76 (.28)ab

Note.

*
EMM = Estimated marginal means after adjusting for IQ. Parent report is the Empathy and Prosocial Response scale from Conscience 

Questionnaire (Kochanska et al., 1994). ASD = autism spectrum disorder. Groups with different superscripts significantly differ at p = .017 level 
(Bonferroni-corrected).
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Table 5

Correlations between ADOS severity and empathic responding variables

Variable Empathic concern Prosocial behavior Personal distress Parent report

ADOS severity

 SA-CSS −.39** −.07 −.41** −.41*

 RRB-CSS −.17 −.04 −.29* −.31†

Note.

†
p < .10,

*
p < .05,

**
p < .01.

Correlations included only children with familial risk for autism. ADOS = Autism Diagnostic Observation Schedule. SA = Social Affect. RRB = 
Restricted, Repetitive Behaviors. CSS = Calibrated Severity Scores. Observed variables n = 45, parent report n = 39.
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