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Abstract Self-perception in high-functioning children
and adolescents with Autism Spectrum Disorder (ASD)
was examined by comparing parent- and self-reports on the
Autism Spectrum, Empathy, and Systemizing Quotients
(AQ, EQ and SQ). Participants were 20 youths with ASD
and 22 typically developing controls. Both parents and
participants in the ASD group reported more autistic traits
(higher AQ) and less empathy (lower EQ) than the control
group. SQ ratings did not differ between groups. Com-
parisons of self- and parent-reports indicated that youths
with ASD reported significantly fewer autistic traits and
more empathic features than their parents attributed to
them. There were no discrepancies between parent- and
self-reports in the control group. Implications regarding the
use of self-report in ASD are discussed.

Keywords Autism - Asperger’s Disorder -
Self-perception - Self-awareness - Insight - Theory of mind

Introduction

Autism Spectrum Disorders (ASDs) are characterized by
impairments in social interaction and communication as
well as repetitive and stereotyped patterns of behaviours
and interests (American Psychiatric Association 2000). The
autism spectrum includes Autistic Disorder, Asperger’s
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Disorder and Pervasive Developmental Disorders—Not
Otherwise Specified. The clinical presentation of the
symptoms of ASD is heterogeneous across individuals and,
over time, can vary within the same person (Hill and Frith
2003). As such, it is vital that health care professionals have
access to accurate information about their clients’ current
symptoms and characteristics so that they can provide valid
diagnoses, develop individualized treatment plans and
monitor progress and change across time. Further,
researchers in the field of ASD must be able to precisely
characterize the individuals and groups that they study.

Self-report measures are valuable and common assess-
ment tools in clinical research and practice, especially in
the evaluation of older children, adolescents and adults.
These instruments provide reports of subjective experience
that cannot be obtained through any other means. However,
the reliability of self-report data are sometimes questioned,
not only because of the potential for measurement error
associated with all assessment tools, but also due to the
possibility of bias on the part of respondents (Baldwin
2000). In addition, when characterization information is
obtained directly from individuals with disorders that affect
their psychological and cognitive functioning, there are
concerns about the degree to which they are aware of, or
have insight into, their symptoms. Some investigators have
suggested that impaired introspection, or self-awareness,
may be associated with ASD (e.g., Frith 1989). If this is the
case, there are important considerations regarding the use
of self-report tools in clinical practice and research settings
where people with ASD are assessed. The primary goal
of this research project was to provide clinicians and
researchers with information about the self-perception of
autism related symptoms in ASD. This knowledge is nec-
essary to assess the suitability of self-report symptom
measures for individuals with ASD.
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It has been well established that theory of mind (ToM)
deficits are common in individuals with ASD (Tager-
Flusberg 2007). ToM is conceptualized as the ability to
attribute mental states to the self and others (Premack and
Woodruff 1978). As a result of these attributions, indi-
viduals with intact theory of mind are able to understand
the motivations, and predict the actions, of others. It has
been proposed that impaired ToM is a central deficit in
ASD and that many symptoms characteristic of the autism
spectrum can be explained by an impaired ability to
comprehend the minds of others (Perner et al. 1989).
Nearly all previous research that has examined ToM in
ASD has focused on knowledge of others’ minds. How-
ever, Frith and Happé (1999) described evidence that
suggested some individuals with ASD experience a lack of
awareness of their own mental states. They hypothesized
that if the mechanisms that underlie the ability to ascribe
mental states to others are the same as those required for
attributing and reflecting on one’s own mental state, then
“self-knowledge is likely to be impaired just as is the
knowledge of other minds” (p. 7).

Consistent with this notion, Green et al. (2000) reported
that only half of the parents of a sample of boys with
Asperger’s Disorder (ASP) believed their sons to have
some awareness of their “autistic handicap”. The experi-
menters rated even fewer boys with ASP (15%) to have an
accurate perception of their disability. Further, Green et al.
(2000) found that 30% of participants with ASP reported
that they did not have a handicap or any differences rela-
tive to others. Similarly, Koning and Magill-Evans (2001)
observed that, although a group of adolescent boys with
ASP had some awareness of their social skills deficits, they
assessed themselves as having more social skills than their
parents and teachers reported them to possess. Knott et al.
(2006) described similar findings; self-reports by children
and adolescents with ASD indicated greater levels of social
skills and social competence relative to parent-reports.

In this study, we examined how individuals with ASD
perceive their autism-related traits and behaviors relative to
how another person, a parent, perceives them. As is the
case in previous literature, we use the terms “self-percep-
tion”, “self-awareness” and “insight” interchangeably to
refer to the degree to which agreement exists between an
individuals’ self-report of autism related traits and behav-
iors and parental perceptions of the same traits and
behaviors. We consider individuals with greater agreement
between self- and parent-perceptions to be more accurate in
their self-perceptions and to possess greater levels of self-
awareness and insight.

We examined self-perception of traits and behaviors
associated with the autism spectrum by comparing self-
and parent-reports of children and adolescents with ASP or
high-functioning autism (HFA; hereafter referred to as the

ASD group) on three measures that characterize traits that
have been associated with the autism spectrum: the Autism
Spectrum Quotient (AQ; Baron-Cohen et al. 2001), the
Systemizing Quotient (SQ; Baron-Cohen et al. 2003) and
the Empathy Quotient (EQ; Baron-Cohen and Wheelwright
2004). The AQ has been widely used in studies of ASD and
measures the degree to which an individual exhibits traits
that are associated with the autism spectrum (Baron-Cohen
et al. 2001). The SQ evaluates an individual’s interest in
analyzing or constructing systems (Baron-Cohen et al.
2003), such as curiosity about how machines work or
interest in numbers and patterns. The EQ measures the
extent to which an individual can comprehend the inten-
tions and predict the behaviours of others, as well as their
ability to experience emotions as a result of perceiving the
emotions of others (Baron-Cohen and Wheelwright 2004).
Previous studies have demonstrated significant differences
between the self-report ratings of adults with ASD and
control participants on the AQ, EQ and SQ (Baron-Cohen
et al. 2003; Baron-Cohen and Wheelwright 2004; Baron-
Cohen et al. 2001). Typically, adult participants with ASD
report more systemizing and less empathic characteristics,
as well as more traits and behaviours associated with the
autism spectrum, than do controls.

The only previous data that addressed self- versus other-
report on these measures were reported by Baron-Cohen
et al. (2001)) in their initial study of the AQ. In a sub-
sample (22/58) of ASD participants, parents attributed
slightly more autistic traits to their adult children than the
adults with ASD attributed to themselves. The mean parent
score was 2.8 points higher, but no statistical analyses of
these data were reported. It has been suggested (Baron-
Cohen and Wheelwright 2004) that there is a need to
complete additional studies of these measures by compar-
ing scores for the same individuals across raters. However,
to our knowledge, no further comparisons of self and other
ratings on the AQ have been reported and there have been
no studies of self- and other-ratings utilizing the EQ and
SQ measures.

Our main hypothesis was that we would observe sig-
nificant differences between self- and parent-ratings on the
AQ, EQ and SQ for the ASD group, but not for the control
group. Specifically, we expected that parents of children
with an ASD would rate their children as having more
autism-related traits and behaviors than the children
themselves acknowledged. For the control group, we
hypothesized that parent-ratings would not differ from self-
ratings for any of the three scales. As indicated previously,
the primary objective of this study was to provide
researchers and clinicians with additional information
regarding the appropriateness of self-report measures for
evaluating symptoms and behaviours in high-functioning
children and adolescents with an ASD.
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Methods
Participants

In total, 42 children and adolescents participated in this study.
Also, for each youth participant, one parent or guardian
completed questionnaires relating to their child’s behaviour.
The 20 participants in the Autism Spectrum Disorder (ASD)
group met full criteria for autism based on the Autism Diag-
nostic Interview—Revised (Lord et al. 1994), while the other
22 were classified as typically developing controls. All par-
ticipants in the ASD group had received a diagnosis of As-
perger’s Disorder or Autistic Disorder based on DSM-IV
criteria, as well as best clinical estimate by a clinician or team
of clinicians with autism expertise. For both groups, partici-
pants were excluded if they had an estimated IQ of less than 75
(Wechsler Abbreviated Scale of Intelligence; WASI;
Wechsler 1999), a history of a traumatic brain injury, signif-
icant neurological disorder, or systemic condition that might
affect the central nervous system. Control participants were
also excluded if they had a past or present diagnosis of any
psychiatric disorder (including an ASD). Some participants
did not complete all three questionnaires examined in the
current study (the AQ, EQ and SQ). As such, we compared the
age, sex and estimated full scale IQ of the ASD and control
groups for both the entire sample (see Table 1) as well as the
smaller sub-samples that completed each measure. There
were no significant differences between groups for any of
these comparisons.

Materials

Three questionnaires were used to assess parent- and self-
reports of autism related characteristics. The AQ (Baron-
Cohen et al. 2001) assesses the extent to which individuals
express traits associated with the autism spectrum. Some
sample AQ items are as follows: “I prefer to do things the
same way over and over again” and “I find social situations

Table 1 Sex, age and estimated IQ for ASD and control groups overall

easy”. The AQ is comprised of 50 questions and all items are
included in the overall score. The SQ (Baron-Cohen et al.
2003) measures the degree to which individuals are interested
in constructing and analyzing systems. Two examples of SQ
items are: “If I had a collection (e.g., CDs, coins, stamps), it
would be highly organized” and “When I learn about histor-
ical events, I do not focus on exact dates”. The EQ (Baron-
Cohen and Wheelwright 2004) assesses whether individuals
can understand the intentions of others and predict their
behavior, while also measuring their ability to experience
emotions as a result of perceiving the emotions of others.
Some sample EQ items are as follows: “I am good at pre-
dicting how someone will feel” and “I often find it difficult to
judge if something is rude or polite”. The SQ and EQ both
contain 60 questions, of which 20 are unscored filler items.
For each question on all three measures there are four
response options: strongly or definitely agree, slightly
agree, slightly disagree, and definitely or strongly disagree.
For the AQ, EQ and SQ, half of the items are worded such
that an “agree” response indicates a high score, whereas
for the other half a “disagree” response is a high score. For
the AQ, one point is given for each response that represents
endorsement of an autism related trait, regardless of whe-
ther the modifier is “slightly” or “definitely”. For the EQ
and SQ, however, one point is given for responses that
indicate a “slight” endorsement of the trait being measured
(i.e., empathy or systematizing, respectively) and two
points if the response is a “strong” endorsement. For the
AQ, EQ and SQ, an item score of zero is given if an answer
does not represent endorsement of an autism-related,
empathic or systematizing trait, respectively.
Comparisons of individuals with ASD and control par-
ticipants have shown differences on the self-report versions
of the AQ (Baron-Cohen et al. 2001), EQ (Baron-Cohen and
Wheelwright 2004) and SQ (Baron-Cohen et al. 2003), as
well as for parent-reports on the adolescent version of the
AQ (Baron-Cohen et al. 2006). On the adult (self-report)
version of the AQ, a group of individuals with ASP or HFA

ASD (N = 20) Control (N = 22) Statistic type df Value p Value
Sex
Male 17 16 Pearson chi square 1(N=42) .94 33
Female 3 6
Age
M (SD) 14.1 (2.7) 13.4 (2.4) Independent samples #-test 40 .99 33
Range 9.3-18.2 9.3-18.0
Estimated 1Q
M (SD) 113.0 (10.2) 113.2 (10.8) Independent samples -test 40 -.07 94
Range 94-131 89-133
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scored significantly higher than a group of control partici-
pants (Baron-Cohen et al. 2001), indicating a higher level of
autism related traits. Similarly, parents of adolescents with
ASD rated their children as significantly higher on the AQ,
as compared to parents of typically developing adolescents
(Baron-Cohen et al. 2006). On the SQ (Baron-Cohen et al.
2003), adults with ASP or HFA reported significantly
higher self-report scores than comparison participants,
indicating more interest in analyzing and constructing sys-
tems. Baron-Cohen and Wheelwright (2004) found that
adults with ASP or HFA had significantly lower EQ scores
than controls, indicating that they rated themselves as
having fewer empathic traits (Baron-Cohen et al. 2003).

Baron-Cohen et al. (2001) suggested that a cut-off score
of 32 or higher on the AQ can discriminate adults who have
clinically significant levels of autistic traits. For the parent-
report adolescent version of the AQ, a cut-off score of 30 or
higher has been suggested (Baron-Cohen et al. 2006). On
the EQ, Baron-Cohen and Wheelwright (2004) showed that
a score of 30 or below differentiates individuals with HFA
or ASP from control participants. With respect to the SQ,
Baron-Cohen et al. (2003) observed that individuals with
HFA or ASP scored significantly higher (M = 35.7,
SD = 153) than a group of control participants
(M = 29.7, SD = 10.2), but a cutoff score for differenti-
ating those with an ASD from controls was not suggested.

Baron-Cohen et al. (2001) reported that, for the AQ,
two-week test-retest reliability was r = .70. They also
demonstrated that control participants scored higher than
adults with ASP/HFA on only 2 of the AQ’s 50 items.
Further, 79.3% of individuals with ASP/HFA and only 2%
of controls scored above the AQ’s recommended cutoff
score of 32. Baron-Cohen et al. (2001) interpreted these
data to indicate that the AQ possesses reasonable face and
construct validity, as well as strong test-retest reliability.
With respect to the EQ, Baron-Cohen and Wheelwright
(2004) reported that 81.1% of adults with ASP/HFA and
12.2% of controls scored below the EQ’s recommended
cutoff score of 30. They also showed that control partici-
pants scored lower than individuals with ASP/HFA on only
2 of the EQ’s 40 scored items. Further, twelve-month test-
retest reliability was » = .97. The authors also reported a
high Cronbach’s alpha coefficient (.92) for the EQ. Baron-
Cohen and Wheelwright concluded that these data provide
evidence of reasonable construct and external validity and
strong test-retest reliability for the EQ.

For the SQ, less psychometric data are available. Baron-
Cohen et al. (2003) reported a reasonable Cronbach’s alpha
coefficient of .79 for this measure. Recently, Ling et al.
(2009) reported a similar alpha coefficient of .80 for the
SQ. However, Ling et al. (2009) noted that when they
removed a number of items from the SQ, the Cronbach’s
alpha statistic increased to .815. They interpreted this to

mean that some SQ items may not be measuring the same
construct as the broader scale.

Although a parent-report version of the AQ exists
(Baron-Cohen et al. 2006), it was necessary to adapt the SQ
and EQ to enable parent-report. This was done in the same
manner by which the AQ was adapted for this purpose. All
items retained their original meanings and were only
modified to reflect a third-person, rather than a first-person,
perspective (i.e., “I” was changed to “my child” or “he/
she”). Both self- and parent-ratings were focused on the
child’s behaviour. For the purposes of this study AQ, SQ
and EQ items were not adapted specifically for use with
youth participants. However, participants rarely expressed
difficulty comprehending items and examiners were avail-
able to answer questions regarding the meaning of items.

Procedures

Participants completed the AQ, SQ and EQ measures as part
of larger test batteries that examined social and cognitive
functioning. These studies were conducted in Bloomington,
Indiana or Halifax, Nova Scotia. All data were obtained in
accordance with study protocols approved by the Indiana
University Human Subjects Committee or the IWK Health
Centre Research Ethics Board and the Dalhousie Research
Ethics Board. For participants older than 18 years, written,
informed consent was obtained. For those younger than
18 years, parental consent and participant assent was
acquired. Following consent procedures, participants’ gen-
eral level of cognitive ability was estimated using the WASI
(Wechsler 1999). None of the participants performed below
the inclusion cutoff (i.e., 75) on the WASI. Based on WASI
scores and general conversational skills, all participants were
considered to be capable of completing the questionnaires.

The AQ (Baron-Cohen et al. 2001), SQ (Baron-Cohen
et al. 2003) and EQ (Baron-Cohen and Wheelwright 2004)
were completed by each participant and by a parent or legal
guardian. Most participants completed these measures in
the laboratory; however, some filled out the questionnaires
at home. Participants were encouraged to obtain clarifica-
tion from the experimenters if they did not understand the
meaning of any items. Each questionnaire was scored by
two different researchers to ensure accuracy.

Results

A 2 x 2 repeated measures Analysis of Variance
(ANOVA) was completed for each of the three measures
(AQ, EQ and SQ), with group (ASD and control) and rater
(parent and self) as independent variables. We completed
the following post-hoc #-tests when appropriate. Self- and
parent-ratings were compared within the ASD and control
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groups, using paired sample r-tests, for each scale. Inde-
pendent samples z-tests were used to compare the two
groups on self-ratings and parent-ratings for each scale.
Finally, we examined relationships between parent- and
self-ratings on each measure within the ASD and control
groups separately using Pearson correlations.

Autism Spectrum Quotient Findings

For the AQ, repeated measures ANOV A revealed a significant
between-subjects main effect of group [F(1, 36) = 91.8,
p < .001], with participants in the ASD group having higher
AQ scores than those in the control group. A significant
within-subjects main effect of rater [F(1, 36) = 31.2,
p < .001] was also noted, with higher parent- versus self-
ratings. In addition, an interaction between the group and rater
variables was observed [F(1, 36) = 56.6, p < .001].

Follow-up t-tests revealed that AQ scores were higher for
the ASD group than the control group for both self
[#(36) = 4.8, p < .001] and parent [#(36) = 11.9, p < .001]
scores (see Table 2). Parent- and self-ratings differed for the
ASD group [#(17) = —6.9, p < .001], with parents reporting
significantly more autism symptoms than the children.
However, parent and self AQ scores did not differ for the
control group [#(20) = 2.1, p > .05, see Fig. 1].

Empathy Quotient Findings

For the EQ ratings, repeated measures ANOVA also
showed a significant main effect of group [F(1, 35) = 66.2,
p < .001], with participants in the ASD group having lower
EQ scores than those in the control group. There was also a
significant main effect of rater [F(1, 35) = 9.2, p < .005],

Table 2 Means and standard deviations of self- and parent-ratings
for AQ, EQ and SQ

Self Parent
ASD Control ASD Control
AQ
M 24.0* 15.1 35.9% 13.3
SD 73 4.0 6.2 55
EQ
M 29.0* 40.6 15.0% 44.0
SD 8.9 11.1 6.6 9.7
SQ
M 26.1 25.0 22.6 23.0
SD 14.3 9.9 11.5 11.9

Note: Higher AQ scores, more autistic traits; higher EQ scores, more
empathic traits; higher SQ scores, more interest in constructing and
analyzing systems

* ASD versus control differ at p < .001

@ Springer
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Fig. 1 Mean self and parent AQ ratings for ASD and control groups
(+SE), * p <.00l. Maximum = 50. A cutoff of 32 has been
suggested to differentiate ASD and control participants

with lower overall parent-ratings relative to self-ratings. In
addition, there was a significant group by rater interaction
[F(1, 35) = 24.9, p < .001].

Follow-up #-tests indicated significant differences
between ASD and control group ratings for both self
[#(36) = —3.6, p < .001] and parent [#(35) = —10.6, p <
.001] scores. In both cases, EQ scores were lower for the
ASD group than the control group (see Table 2). Consistent
with the AQ results, parent- and self-ratings differed on the
EQ for the ASD group [#(17) = 5.3, p < .001], with parents
rating their children as having fewer empathic characteristics
relative to self-ratings by the children. There was no dif-
ference between the self and parent EQ scores for the control
group [#(18) = —1.5, p > .05, see Fig. 2].
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Fig. 2 Mean self and parent EQ ratings for ASD and control groups
(+SE), * p <.001. Maximum = 80. A cutoff of 30 has been
suggested to differentiate ASD and control participants
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Systemizing Quotient Findings

In contrast to the findings for the AQ and EQ, repeated
measures ANOVA of the SQ ratings did not reveal main
effects of rater [F(1, 37) = 1.4, p > .05] or group [F(1,
37) = .02, p > .05], nor a significant interaction [F(1,
37) = .10, p > .05].

Relationships Between Parent- and Self-Report Scores

Pearson correlations were calculated to determine whether
relationships existed between self- and parent-scores within
the ASD or control groups on the AQ, EQ or SQ. For the
ASD group, there were no significant relationships between
self- and parent-ratings for any of the measures [AQ
(r(17) = 45, EQ (r(18) = —.02, SQ (r(19) = .17; all
p > .05]. However, there were significant associations
between self and parent scores in the control group for the
AQ [r(21) = .71, p < .001] and EQ [#(19) = .54, p < .05],
but not the SQ [r(20) = .37, p > .1].

Relationships Between Discrepancy Scores
and Demographics

Pearson correlations were also examined to determine whe-
ther discrepancy scores between parent- and self-ratings were
associated with demographic variables, including the age,
estimated full scale 1Q, and estimated verbal and perfor-
mance 1Q of the participant. For each measure, a discrepancy
score was calculated by subtracting the self-report score from
the parent-report score for each participant. We then exam-
ined the relationships between the discrepancy scores and
each of the demographic variables for the two groups sepa-
rately. There were no significant correlations (all p > .05)
between any of these variables and discrepancy scores on the
AQ or EQ for either the control or ASD groups.

For the SQ, however, discrepancy scores were related to
several demographic variables. Within the ASD group, there
were significant correlations between positive SQ discrep-
ancies, which indicate higher parent than child ratings, and
lower estimated full scale IQ [#(17) = —.53, p < .05] and
lower estimated verbal 1Q [#(17) = —.54, p < .05]. Simi-
larly, for the control group, positive SQ discrepancies were
related to lower estimated full scale 1Q [#(19) = —.60, p <
.01], lower estimated verbal 1Q [r(19) = —.46, p < .05],
lower estimated performance 1Q [r(19) = —.48, p < .05]
and younger age [r(19) = —.55, p < .05].

Discussion

The goal of the present study was to examine how children
and adolescents with ASD perceive themselves relative to

how others perceive them. To investigate this question, we
collected parent- and self-reports on three measures of
autism-related traits (the AQ, EQ and SQ) for a group of
youths with an ASD and typically developing controls.
Consistent with previous studies (e.g., Baron-Cohen and
Wheelwright 2004; Baron-Cohen et al. 2001) we found
higher AQ scores and lower EQ scores for the ASD group
relative to controls. Not only was this the case for parent-
ratings, but also for self-ratings, suggesting that youths
with an ASD have some awareness of their expression of
autistic and empathic traits. However, as hypothesized, we
also found that parent- and self-ratings differed signifi-
cantly within the ASD group for both the AQ and EQ,
while there were no differences between parent- and self-
ratings for the control group. Specifically, children and
adolescents with an ASD rated themselves as having fewer
autistic features and more empathic traits than did their
parents. This finding supports the notion that children and
adolescents have limitations in their self-perception of
autism-related traits.

In contrast to previous findings (Baron-Cohen et al.
2003), the ASD and control groups did not differ on the
SQ. This finding held for both self- and parent-ratings, with
the two groups generating nearly identical ratings. Impor-
tantly, there were no differences between parent- and self-
ratings on the SQ for the control group or the ASD group.
This finding is in sharp contrast to the large discrepancies
between parent- and self-ratings for the ASD group on the
AQ and EQ and may suggest that self-perception is not
uniformly impaired for all behaviours and traits.

However, we interpret the SQ findings with caution for
the following reasons. We found significant associations
between SQ discrepancy scores (parent vs. self) and age
and IQ for the control group and between SQ discrepancy
scores and IQ for the ASD group. Furthermore, self and
parent scores for the SQ were not correlated for either
group. However, after controlling for age, there were sig-
nificant correlations between parent and self SQ scores for
the control group. The same was true after controlling for
1Q. In contrast, for the ASD group, the correlation between
parent and self SQ ratings was not significant after con-
trolling for age and IQ. Although the mean score of the SQ
ratings did not differ for the ASD participants and their
parents, the fact that these scores were not correlated
suggests that youth and parent ratings were not in agree-
ment on this measure. Recall that there were also signifi-
cant associations between parent and youth AQ and EQ
scores for the control group, but no such relationships for
the ASD group. This pattern of findings held when we
controlled for age and IQ.

The significant association between the magnitude of the
parent versus self SQ discrepancy and age for the control
group, with younger children showing lower SQ scores,
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suggests that this measure is sensitive to developmental
effects. This was not the case for the AQ and EQ. These
results suggest that if the SQ is used in future studies with
children and adolescents that revisions to the content may
be necessary. Furthermore, lower 1Qs were associated with
larger discrepancies in the direction of children with lower
1Q reporting fewer systemizing features than parents. It is
possible that the questions on the SQ are more difficult to
answer than those on the AQ and EQ and this may have
contributed to less accurate or more variable responses by
the youths in our study. Although Ling et al. (2009)
reported that adult SQ scores are independent of intelli-
gence, a standard measure of IQ was not employed. In
contrast to the SQ findings, our data did not reveal rela-
tionships between the AQ and EQ discrepancy scores and
1Q or age. The current findings suggest that further work is
needed to define the construct measured by the SQ, as well
as its relationship with IQ and age.

Together, the AQ and EQ findings show that, although
individuals with an ASD reported higher scores on the AQ
and lower scores on the EQ than did controls, they rated
themselves as more similar to typically developing children
and adolescents than did their parents. Also of considerable
interest was the finding that parent and self AQ and EQ
scores were positively correlated in the control group, but
not in the ASD group. This provides further evidence of a
discrepancy between parent and self assessments for those
with an ASD. In contrast to these discrepancies, parent-
and self-reports for the ASD group were similar on the SQ.
As discussed above, these results may suggest that self-
perception in children and adolescents with ASD is not
impaired in some areas. However, the lack of correlation
between parent- and self-ratings on the SQ in our ASD
group casts some doubt on this interpretation.

Our current findings are in keeping with those of previ-
ous studies. For example, Koning and Magill-Evans (2001)
and Knott et al. (2006) found that participants assessed
themselves as possessing greater levels of social skills or
competence than reported by others. Similarly, Green et al.
(2000) found that many youths with ASD in their sample
underestimated their degree of “disability”. Our results are
also similar to data published with respect to the Positive
Illusory Bias that has been reported in children with
Attention-Deficit Hyperactivity Disorder (ADHD). Despite
the fact that individuals with ADHD experience difficulties
across a number of domains of functioning (e.g., academic,
social and behavioural), they often rate their own compe-
tence in these areas very highly (Owens et al. 2007). Our
results suggest that children and adolescents with an ASD
may also be prone to a positive illusory bias, at least with
regard to their autism-related symptoms.

The results described above have important implications
for our understanding of ToM deficits in ASD. As indicated
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earlier, although most previous research on ToM in ASD
has centered around impairments in knowledge of others’
minds, some researchers (e.g., Frith and Happé 1999) have
suggested that self-knowledge may also be affected. Our
findings of discrepancies between self- and parent-ratings
of symptoms are consistent with the notion of impaired
theory of own mind in ASD. It is interesting to consider
how awareness of one’s own mind may be related to
knowledge about others’ minds. Interpretation of our own
behaviors and characteristics, and the degree to which we
do or do not possess certain traits (as rated on the AQ, EQ,
and SQ), likely requires awareness and knowledge of what
is “typical”. For example, to decide whether I agree or
disagree with the item “I am good at predicting how
someone will feel”, I need to know what “good” means in
this context and then be able to compare myself to others.
Without knowledge of how good others are at predicting
how someone will feel, I may be poor at judging my own
skill in this area. Future research is needed to address the
question of how the understanding of own and other minds
are related and whether the same mechanisms underlie both
of these processes.

Understanding Discrepancies Between Raters

We recognize that the nature of the discrepancies between
parent- and self-reports on the AQ and EQ may not be due
entirely to poor self-perception on the part of the youths
with ASD. Years of experience learning about and living
with a child with an ASD is likely to lead parents to be
more knowledgeable of, observant of, and sensitive to
autism related traits. As such, the parents of our ASD
sample may have assigned higher ratings to some of the
ASD associated traits exhibited by their children than
parents of control participants assessing the same behav-
iours. However, in light of previous findings (Green et al.
2000; Knott et al. 2006; Koning and Magill-Evans 2001),
the discrepancy observed between self- and parent-reports
identified in this current study likely reflects poorer self-
perception to a greater extent than over-reporting by par-
ents. Furthermore, it is important to keep in mind that
parents and youths did not differ on the SQ. The lack of
difference on this measure suggests that discrepancies
between self- and parent-reports were not simply due to a
systematic bias in under-reporting by the ASD youths or
over-reporting by their parents.

To address the question of the relative contributions of
parent- versus self-perceptions to the AQ and EQ dis-
crepancies, it would be valuable to obtain ratings of indi-
viduals with an ASD from a third source, such as a teacher
or peer. Teacher reports may be particularly useful due to
educators’ broad normative experience with typical and
atypical child development. Additional information could
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also be obtained through behavioural observation. Such
data could be compared to both parent- and self-ratings in
order to parse out parental and child contributions to the
discrepancy in rating autism related characteristics. Fur-
thermore, it will be important to examine self- and other-
ratings in adults with an ASD in order to determine if poor
self-perception is also present later in development.

Clinical Implications

The role of insight into autism symptoms, and self-per-
ception more generally, in ASDs has received only mini-
mal attention in previous research (Capps et al. 1995;
Vickerstaff et al. 2007). Our results provide valuable
information about the use of self-report measures to assess
individuals with ASD and may indicate the need for an
appraisal of an individual’s self-awareness before self-
report tools are considered a reliable means for measuring
current symptoms and level of functioning. The findings of
this study also provide the basis for a discussion about
whether impairments in self-perception should be the target
of treatment. In 1973, Kanner suggested that for his
patients with the best outcomes, awareness of differences
resulted in “a conscious effort to do something about
them” (p. 209). The argument that awareness and accurate
perception of symptoms might facilitate positive treatment
outcomes in ASD is supported by empirical evidence that
better insight or awareness of psychiatric symptoms is
associated with good clinical outcomes in some clinical
populations (e.g., Obsessive Compulsive Disorder; Himle
et al. 2006; Storch et al. 2008).

Counter to this argument, the results of several studies
suggest that greater awareness of differences, or poorer
self-perceived competence, is associated with negative
mood and depression in individuals with ASD (e.g., Butzer
and Konstantareas 2003; Vickerstaff et al. 2007). It is
possible that individuals with ASD who have intact self-
perception experience depression because they are aware
of their differences and cognizant of the challenges they
face as a result (Capps et al. 1995; Sterling et al. 2008).
There is a high rate of depression in ASD populations
(Vickerstaff et al. 2007), which is particularly concerning
in light of the many negative outcomes, including suici-
dality (Lainhart and Folstein 1994), that have been asso-
ciated with depression in individuals with ASD. More
research will be necessary to determine whether there are
associations between awareness of ASD symptoms (i.e.,
level of self-perception) and presence of internalizing dis-
orders. If relationships exist between intact self-perception
and co-morbid psychopathology, it may be important to
identify those children with ASD who have greater self-
awareness at an early age so that prevention of internaliz-
ing disorders can be a target of treatment. Such findings

will subsequently guide clinical decisions about whether
improving perception of one’s ASD traits should be a
target of intervention and, if so, how the negative affective
symptoms that may be associated with improved self-per-
ception in ASDs can be prevented or managed.

Limitations

An important shortcoming of the current study is a lack of
inclusion of a ToM measure, which would have allowed us
to examine associations between theory of others’ minds
and self-perception. ToM measures should be included in
future studies of self-perception. Furthermore, we recognize
that the construct of self-perception is not yet fully under-
stood. That is, in the current study, we consider the dis-
crepancy between self- and parent-report as a representation
of self-perception. We realize this is only one way to
measure this construct and that other experimental and
clinical measures must be developed and applied in order to
thoroughly examine how individuals with an ASD perceive
themselves and their autistic traits. Furthermore, this study
was focused solely on traits associated with ASD. Thus, we
do not know how youths with an ASD perceive other
clinical symptoms, such as anxiety, depression, and atten-
tion. It will be important to examine parent- and self-report
of other behaviours and traits to establish the parameters of
impaired self-perception in ASD.

Further, the measures employed in this study, the AQ,
EQ and SQ, were originally developed for use with adult
samples. Youth participants rarely indicated that they did
not understand questions contained within these question-
naires and examiners were available to provide clarification
of the meaning of items. As such, we believe that partici-
pants adequately comprehended these questionnaires.
However, it would be useful to test this assumption
empirically in a sample of youth participants in the future.
Further, it may be that the cutoff scores originally proposed
for these tools are not as useful when interpreting data
obtained from child and adolescent participants.

Lastly, our sample had a wide age range. Although ASD
and control groups were closely matched on overall age,
we are aware that there could be developmental changes in
self-perception abilities during childhood and adolescence.
We did examine the relationships between parent and child
discrepancies on the AQ, EQ and SQ and participant
demographics and found only one significant relationship,
between age and the SQ parent-child discrepancy score in
the control group. It will be important for future research to
examine the relationship between self-perception and age
in ASD, particularly in light of evidence of previous
research that shows adults with an ASD rate themselves
much higher on the AQ and SQ, and lower on the EQ than
did the youths in the current study.
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Summary

Overall, the current results provide evidence for poor self-
perception of autism-related traits in children and adoles-
cents with an ASD. Although not addressed by the current
study, this difficulty may be due to the same mechanisms
that underlie commonly reported difficulty with under-
standing minds of others. Finally, results indicate that
reliance on self-report for clinical and research character-
ization of those with an ASD should be considered care-
fully, particularly with regard to autistic traits, as poor
awareness of autism-related traits may lead to an under-
reporting of autism symptoms and over-reporting of social
competency.
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