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information. The results indicated that those with AS were deficient in their ability to
identify and label the characters’ emotions, performing more than one standard deviation
below the mean. Those with AS also reported using fewer cues to infer the emotion than
normal controls, focusing primarily on facial expressions and largely ignoring tone of
voice. Macdonald et al. (1989) similarly found that adults with HFA performed more
than one standard deviation below the mean for typically-developing controls in their
ability to match photographs of facial expression to contexts and their ability to label
facial expressions of emotion. These deficits were found regardless of chronological age
or cognitive ability.

On the other hand, some studies have found that individuals with AS and HFA are
not impaired compared to typically-developing controls in their emotion perception
abilities. Adolphs, Seers, and Piven (2001) summarized findings from a series four
studies of eight participants with HFA in which they were asked to identify emotions
from facial expressions. The mode of presentation of the facial expressions was not
specified. Although participant performance was heterogeneous, Adolphs et al. (2001)
found that, overall, the participants performed similarly to typically-developing peers in
the recognition of basic emotions from facial expressions. Serra et al. (1999) did not find
significant differences between children with “lesser variants of autism,” including those
with AS, and typically-developing controls in their ability to infer emotions of others
from stories and recognize facial expressions in photographs. Fein et al. (1992) conducted
a study in which 15 children with various pervasive developmental disorders were

compared to typically-developing children. Analyses were conducted two separate times,
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with the children matched on nonverbal intelligence and then matched on verbal
intelligence (Fein et al., 1992). The task required them to match photographed facial
expressions of emotion to photographs of affect-laden contexts. The results indicated that
there were no differences between groups in their performance on this task.

In summary, previous research has found an emotion perception deficit for
individuals with classic autism. The extent of emotion perception difficulties in those
with AS is much less clear. The primary reasons for this problem are that AS was not
identified as a separate disorder until 1994 and the current diagnostic criteria for AS do
not adequately distinguish it from other pervasive developmental disorders. Therefore,
most studies of the emotion perception abilities of higher-functioning individuals with
pervasive developmental disorders, such as those with AS, have combined individuals
with AS or HFA into one group. Studies that reported using only one of these groups also
do not provide a clear understanding of the emotion perception abilities of individuals
with AS or HFA because of the inadequacy of the diagnostic criteria to clearly
differentiate the two disorders. Therefore, it is not surprising that studies of higher-
functioning individuals with pervasive developmental disorders have yielded inconsistent
findings regarding an emotion perception deficit. A direct comparison of individuals with
AS and HFA when diagnosed using empirically-supported criteria would help clarify if
the diagnostic problems have led to the inconsistent findings.

Nonverbal Cue Intensity
Some of the discrepancy regarding whether individuals with AS have a deficit in

their ability to accurately perceive emotions may be related to the intensity of the cue.
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Various methodologies have been used to assess emotion perception abilities, such as
matching photographs of facial expressions to contexts (Fein et al., 1992; MacDonald et
al., 1989) and labeling facial expressions of emotion in photographs (Nijiokiktjien et al.,
2001; Serra et al., 1999). Although results have been inconsistent across methods, results
have also been inconsistent even when the same assessment method was used. Many
studies also found heterogeneous performance both across participants and within a
single participant’s performance (e.g. Adolphs et al., 2001; Nijiokiktjien et al. 2001),
which may account for some of the inconsistent findings. However, little attention has
been paid to whether characteristics of the cues could influence this pattern of results.

Studies with typically-developing children have found that cue intensity is an
important variable that influences both the amount of error in perception and the relation
between errors and social difficulties. Using a measure that presented photographs of
facial expressions and audiotapes of tone of voice that systematically varied the intensity
of the cue, the relation between social adjustment and errors reading emotions was
dependent on the intensity of the cue (Baum & Nowicki, 1998; Nowicki & Carton, 1993).
Specifically, only errors on low-intensity cues were significantly correlated with parent-
rated social difficulties (Baum & Nowicki, 1998).

Limitations in the perception of low intensity facial expression cues can be
expected for children with pervasive developmental disorders because they do not pay
attention to information conveyed through the eyes (Klin et al., 2002) and the greatest
amount of emotional information is conveyed through the eyes (Baron-Cohen,

Wheelwright, & Joliffe, 1997; Eckman, 1972). For example, Klin et al. (2002) collected
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eye-tracking data from high-functioning adults with autism during film clips and found
that they focused on eyes two and a half times less than typically-developing controls and
instead focused more on the mouth. Focusing on the mouth may cause these individuals
to miss many relevant and subtle cues, especially given that the eyes contain significantly
more emotional information than the mouth (Baron-Cohen et al., 1997). Those with AS
and HFA may therefore be able to perceive high intensity emotions that change the shape
of the mouth dramatically, but have difficulty decoding low intensity cues of emotion that
require information from the eyes.

Although individuals with AS and HFA may both have difficulty perceiving low
intensity cues, children with HFA are likely to have even more difficulty with low
intensity cues than those with AS based on influences on emotion perception skill
development. Specifically, it seems that an understanding of basic (and high intensity)
emotional expressions is innate (Ackerman et al., 1998; Eckman et al., 1972; Izard 1972,
1977). However, a greater sensitivity to emotional expres“sions is to some extent
socialized by parents and peers through discourse on emotions and attention to parental
acts of emotional expression (Denham, 1998). It is reasonable to assume that children
with HFA would benefit even less from the parental socialization of these skills given the
decreased social interest and presence of language delays in HFA (American Psychiatric
Association, 1994; Smith-Myles, 2002; Tantam, 1988) in contrast to the normal language
development and social interest in AS (Klin et al., in press). These parental modeling and
coaching influences are likely to influence the perception of emotions from both facial

expressions and tone of voice. Although previous research has not focused on tone of



24

voice, this may also be a key factor for understanding deficits in the accurate perception
of tone of voice cues in particular given the importance of parent verbal communication.
In summary, the inconsistencies in findings of emotion perception development in
individuals with AS may be related to cue intensity although this possibility has not yet
been explored. Individuals with AS and HFA may have difficulty with low intensity cues
based on evidence that individuals with pervasive developmental disorders tend to ignore
information from the eyes, which is critical for perceiving low intensity cues of emotion.
In addition, difficulty with the perception of low intensity cues is likely to be even more
pronounced for children with HFA than children with AS. Individuals with HFA are less
likely to benefit from the influence of parents and peers in refining emotion perception
skills than those with AS due to the social withdrawal and language delays present in the

early development of children with HFA.



STATEMENT OF THE PROBLEM

Perception of nonverbal cues of emotion is a fundamental component of
successful social interaction (Hobson, 1986a; Klin et al., 2002). Children with AS suffer
severe impairment in social functioning, which has been associated with isolation and
depression (Howlin, 2000). The social dysfunction observed in individuals with AS may
be related to limitations in their perception of nonverbal cues of emotion which is a
prerequisite to higher levels of emotion understanding. There is evidence that children
with classic autism are impaired in their ability to perceive nonverbal cues of emotion
(Braverman et al, 1989; Tantam et al., 1989). In those with AS, clinical accounts of
difficulty with nonverbal communication abound (Volkmar et al., 2000; Wing, 1981).
However, few studies of nonverbal emotion have focused on individuals with AS or
HFA. Results of studies that have addressed this issue have yielded inconsistent findings,
thus providing mixed support for an emotion perception deficit in AS.

There are several possible reasons for the discrepant findings of emotion
perception abilities in AS. First, previous studies have not clearly tested the emotion
perception skills of children with AS. Children with AS are typically combined into a
single group with individuals with HFA or pervasive developmental disorder not
otherwise specified and compared to typically-developing controls in studies of emotion
perception (e.g. Adolphs et al., 2001; Fein et al., 1992; Serra et al., 1999). Combining AS
with other pervasive developmental disorders, particularly HFA, may obscure results.
HFA is a descriptive term for individuals who have autism but have better developed

language abilities than individuals with classic autism. Given that individuals with HFA
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and classic autism suffer from the same underlying disability, it is possible that
individuals with HFA have a similar deficit in emotion perception to individuals with
classic autism (e.g. Braverman et al., 1989; Hobson, 1986a, b; Turk & Cornish, 1998).
Based on this likelihood of limitations in emotion perception for individuals with HFA,
the combination of those with HFA and AS into a single group in studies of this skill
makes it difficult to determine the extent of emotion perception problems in AS.
Individuals with AS and HFA may both have an emotion perception deficit, but this may
be more pronounced in HFA given the differences in early developmental history
between the two groups and the importance of this time period for emotion perception
development. A direct comparison between those with AS and HFA in emotion
perception skills would clarify whether some of the inconsistent findings of an emotion
perception deficit in AS are due to the inappropriate combination of these two disorders
into a single group. Because current DSM-IV diagnostic criteria do not adequately
differentiate AS from other pervasive developmental disorders (Kugler, 1998; Ozonoff et
al., 2000), empirically-supported diagnostic criteria must be used in order to properly
make this comparison.

Cue intensity may also play a role in the inconsistent findings of emotion
perception abilities of those with AS. Research has suggested that individuals with
pervasive developmental disorders tend to ignore information conveyed from other’s eyes
(Klin et al., 2002). Individuals with AS and HFA are, therefore, likely to have even
greater limitations in the perception of low intensity facial expression cues than typically-

developing children given the critical role of the eyes in conveying subtle cues (Baron-
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Cohen et al., 1997; Eckman et al., 1972 ). However, cue intensity has not been
systematically varied in studies of the emotion perception skills of individuals with
pervasive developmental disorders, which could be related to some of the inconsistent
findings. Exploring the accuracy with which these individuals perceive low intensity cues
is also particularly important because accuracy in the perception of low intensity cues is
more related to social functioning than accuracy in the perception of high intensity cues
in typically-developing populations (Baum & Nowicki, 1998; Nowicki & Carton, 1993).

The role of socialization in developing sensitive emotion perception skills
suggests that children with HFA may have even more difficulty perceiving low intensity
cues than children with AS. Although largely innate (Ackerman et al., 1998; Eckman et
al., 1972; Izard 1972, 1977), some of the subtle emotion perception skills are influenced
by parental socialization in typically-developing children (Denham, 1998). It is likely that
parents engage in even Jess discourse about emotions with their young children with HFA
than children with AS due to the presence of more social isolation and language delays in
those with HFA (Klin et al., in press).

Parental coaching and modeling of emotion perception skills is likely to influence
the development of the perception of emotions from both facial expressions and tone of
voice. However, because the greatest amount of socialization occurs through discourse
and verbal parental expression of emotion, it may be that differences in low intensity cue
perception between AS and HFA are greatest for the perception of tone of voice cues.
The ability to perceive emotional cues through tone of voice has not been studied in

individuals with AS or HFA. Koning and Magill-Evans (2001) found that children with
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pervasive developmental disorders largely ignored tone of voice when attempting to
decode emotions in others, but it is unclear from this research whether this is due to
difficulty perceiving emotional information from tone of voice and how children with AS
and HFA may differ in this skill. Therefore, it will be important to clarify not only how
children with AS and HFA differ in the perception of facial expressions, but also how

they differ in the perception of tone of voice.

In conclusion, AS is a continuous and lifelong pervasive developmental disorder
characterized by social dysfunction. The accurate perception of nonverbal cues of
emotion is necessary for the successful regulation of social interaction. The extent of the
emotion perception abilities of those with AS is uncertain. This is due to the use of
diagnostic criteria that do not adequately differentiate AS from other pervasive
developmental disorders and the resultant combination of AS and HFA into one group. In
addition, a possible moderator of the relation between emotion perception abilities and
diagnosis, cue intensity, has been largely ignored in studies of pervasive developmental
disorders. Little attention has been paid to nonverbal cues of emotion other than facial
expression, such as tone of voice.

Social dysfunction is one of the most debilitating features of AS. Greater
understanding of the role of emotion perception in individuals with AS may bring a
clearer understanding of this social dysfunction. Understanding the specific processes
involved in emotion perception deficits may also help to identify important areas for

intervention that ultimately improve the interactions and lives of individuals with AS.
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This study examined the ability of children with AS and HFA to perceive
nonverbal cues of emotion. Empirically-supported criteria were used to establish
diagnoses. A standardized, reliable, and valid measure of nonverbal communication
decoding accuracy that presents facial expressions and voices conveying different
emotions that vary in intensity was used to test emotion perception. The following
hypotheses were tested:

1. Higher emotion perception accuracy is related to greater adaptive and social
functioning and lower levels of social dysfunction. This hypothesis is based on the
importance of emotion understanding in theory of mind skills, which are critical for
successful social interaction.

2. Emotion understanding and theory of mind skills are considered distinct from
IQ. Therefore, emotion perception accuracy is not expected to be related to 1Q.

3. Both children with AS and HFA are expected to have poorer emotion
perception skills than typically-developing children (as represented by the normative
means provided in the manual of the emotion perception measure) because of the social
difficulties that characterize these disorders and the importance of emotion understanding
in social functioning.

4. Because the literature on classic autism has found a deficit in emotion
perception, it was hypothesized that the HFA group would have more difficulty with
emotion perception than participants with AS. Therefore, a main effect of diagnosis was

expected for both facial expressions and tone of voice.
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5. An interaction effect was hypothesized such that intensity would moderate the
relation between diagnosis and emotion perception accuracy. Specifically, because of the
likely differences in the socialization of more sensitive emotion perception development
between diagnostic groups, it was hypothesized that there would be a stronger association

between diagnosis and emotion perception for low- than high-intensity emotions



METHODS
Participants

Children were eligible for participation if they were between the ages of 8 and 16
years old. The age range was restricted to promote internal validity. The minimum age of
8 was chosen because most children with AS or HFA are typically identified as having a
disability (or question of one) by then. The maximum age of 16 was chosen to be
consistent with the maximum age for the intelligence test used in this study. Recruitment
continued until a total of 30 participants met the study’s diagnostic criteria for AS or
HFA. This was the number of participants indicated as necessary for a power of .80 to
answer the study’s primary hypotheses regarding emotion perception differences between
groups based on the actual effect size from the sixteen participants that completed the
study assessments. Recruitment and data collected were completed in 11 months.

Recruitment for study participants occurred primarily through word of mouth and
the use of a flyer (see Appendix A). A letter describing the study and flyers were sent to
professionals throughout the state who work with children with pervasive developmental
disorders (e.g. psychologists, pediatric neurologists, developmental pediatricians, etc.).
The professionals who received the letters included individuals who were invited by the
Commonwealth Autism Services, a state-wide advocacy agency for individuals with
autism, to.participate in a task force to address issues regarding the assessment and
diagnosis of autism and related disorders. In addition, the Commonwealth Autism
Services posted the IRB-approved flyer on their web page, which is a widely used

resource for parents across the state. The central Virginia chapter of the Autism Society
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