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Abstract There are still no straightforward answers as to

whether understanding one’s own emotions is impaired in

autism spectrum disorder (ASD). This study evaluated the

perception of one’s own different emotions, based on the rel-

evant section of the Autism Diagnostic Observation Schedule

Module 3 test. Forty boys, aged 8–11 years, 20 diagnosed with

ASD (IQ C 85) and 20 typically developing children were

included. Description of events that elicited specific emotions

in ASD was characterized by more ‘odd’ statements and ‘no

responses’ and less use of content related to ‘social situations’,

‘interpersonal’ and ‘self-awareness’. More ‘no responses’ and

odd statements were associated with the severity of ASD

symptoms. Clinicians should be aware of these differentiating

factors during the diagnostic process of ASD.

Keywords Autism spectrum disorder � Understanding

one’s own emotions � Coherence � Autism symptoms

severity

Introduction

Impairments in ‘theory of mind’ (ToM), the ability to

attribute mental states and emotions in others (Frith and

Happé 1999), and ‘empathy,’ defined as the ability to share

another’s emotional states (Lombardo et al. 2007), have

been considered part of the social-emotional reciprocity

deficits in ASD as described in the current DSM 5 criteria

(APA 2013). It is still unclear whether the ability to rec-

ognize emotional states in others is dependent upon the

ability to recognize one’s own emotions; or whether it is an

entirely independent system that is unrelated to the pro-

cessing of one’s own emotions (Williams and Happé

2010). Several researchers have claimed that emotional

impairments in ASD are not a feature of autism per se, but

rather are due to alexithymia, a condition characterized by

a reduced ability to identify and describe one’s own emo-

tions. (Bird and Cook 2013; Hill et al. 2004).

The understanding of emotions in ASD has been pri-

marily examined by the ability to recognize different types

of emotions in facial expressions using emotion labeling or

matching emotions to visual stimuli (summarized in

Uljarevic and Hamilton 2013). Several studies have

reported general deficits in recognition of various emotions

(Corbett et al. 2009; Davies et al. 1994; Humphreys et al.

2007; Loveland et al. 2008; Tantam et al. 1989). Others

have reported difficulties only in the recognition of nega-

tive emotions, such as fear (Ashwin et al. 2006; Corden

et al. 2008; Howard et al. 2000; Humphreys et al. 2007;

Pelphrey et al. 2002; Wallace et al. 2008), anger (Ashwin

et al. 2006), and sadness (Corden et al. 2008; Wallace et al.

2008). However, there are also published studies that did

not find impairments in the recognition of emotions in

general (Ozonoff et al. 1990), even in negative ones

(Lacroix et al. 2009; Piggot et al. 2004). A different

approach to evaluate emotional information processing in

ASD focused on emotional memory. In recall of coherent

versus non-coherent verbal content there were no signifi-

cant differences between adults with ASD and a control

group. However, the control subjects recalled the
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emotional content more than the non-emotional content,

whereas the ASD group did not show such a difference.

The authors concluded that in ASD, while recall was

facilitated by coherence of content, it was less facilitated

by emotional content (Beversdorf et al. 1998).Therefore,

impairments in emotional processing cannot be considered

simply an effect of the weak central coherence theory.

Few studies in ASD have examined the ability to report

on one’s own emotions, provoked by individual life

experience. No significant differences between cognitively-

able individuals with ASD and typically developing (TD)

groups were found in the descriptions of previous experi-

ences involving simple emotions (e.g., happiness, sadness).

However, significantly more difficulties were noted in

describing complex emotions (pride, embarrassment, guilt,

and shame) for the ASD group (Capps et al. 1992; Losh

and Capps. 2006). Williams and Happé (2010) examined

the ability to report on previous experiences involving

social (e.g., embarrassment, shame) and non-social (e.g.,

happy, sad, scared) emotions in ASD and learning disabled

groups. The study reported no significant differences

between groups in all the examined emotions.

Addressing social and emotional factors is part of the

diagnostic process of children with ASD. The ‘‘gold stan-

dard’’ observational assessment for diagnosing ASD is the

Autism Diagnostic Observation Schedule (ADOS) (Lord

et al. 1999). Module 3 of the ADOS, designed for use in

children and adolescents who have fluent language skills,

includes questions on emotions and personal experiences.

The ADOS section on emotions provides a context for the

individual to talk about his emotions and how they are

related to his experiences. The focus of this section is on

identifying events and objects that elicit different emotions

in the individual, particularly if they include social content

(Lord et al. 2012). Although the ADOS test allocates a full

section to the perception of one’s own emotions, the clin-

ical community still has no straightforward answers as to

whether the understanding of one’s own emotions is

impaired in individuals with ASD. In addition, previous

studies have not characterized in detail the nature of the

description of experiences that provoked different emo-

tions in typical development and in ASD.

The current study evaluated the perception of one’s own

emotions in preadolescent cognitively-able children with

and without ASD. The study focused on the quality and

quantity of the responses to questions on four basic emo-

tions elicited by various personal events. A qualitative

analysis examined whether the responses made sense to the

listener (coherent or odd), and categorized the content of

the response (e.g., social or non-social situation). The study

aimed to define specific aspects of emotional understanding

of oneself that differentiate children with ASD from typi-

cally developing (TD) children.

Methods

Participants

The study included 43 male participants; 20 were diag-

nosed with ASD (the research group) and 23 were typically

developing (TD) participants (the control group). The

research group was selected from the population that

underwent a comprehensive evaluation for ASD at a ter-

tiary autism center. The criteria for selection of the par-

ticipants included: being a male in the age range of

8–11 years, having verbal and nonverbal scores equal to or

above 85 points on the Wechsler Intelligence Scale for

Children IV (WISC-4) (Wechsler 2003), and meeting cut-

off criteria for ASD in at least one of the standardized ASD

evaluations, the Autism Diagnosis Interview-Revised

(ADI-R) (Le Couteur et al. 2003) or the Autism Diagnosis

Observation Schedule (ADOS) module 3 criteria (Lord

et al. 1999). All the participants in the research group

received a final clinical diagnosis of ASD based on DSM-

IV (n = 17) or 5 (n = 3) (APA 2000, 2013) depending on

the time of diagnosis. The control group (TD) was matched

to the research group (ASD) for age and sex and all

attended regular education schools. Criteria for inclusion in

the control group was a score of [7 in the vocabulary

(verbal) and blocks design (non-verbal) WISC-4 subtests

and no history of sensory or developmental problems

according to a questionnaire completed by the parents.

Three participants from the control group were excluded

because of low scores in the block design subtest. The final

study population included 40 pre-adolescents, age range

7:10–11:0 years (M = 9:6 years; SD = 9 months), 20

with ASD and 20 TD participants. The two groups did not

differ in their age, block design or vocabulary cognitive

subtests, parental ages, or parental education (Table 1).

Procedure

The ASD group underwent a comprehensive assessment of

a possible diagnosis of ASD. The evaluation included

neurological, behavioral, cognitive, and functional assess-

ments, which were conducted by a skilled interdisciplinary

team. Pediatric neurologists obtained medical, develop-

mental, and familial histories from the parents and con-

ducted comprehensive neurological examinations on all the

children. All the participants in the ASD group were

diagnosed with ASD using the standardized tests described

above and underwent a cognitive evaluation. All the pro-

fessionals involved in the diagnostic process established

reliability in the ADI-R (Le Couteur et al. 2003) and the

ADOS (Lord et al. 1999) diagnostic tools as required.

Adaptive skills were assessed using the Vineland Adaptive
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Behavior Scales (VABS) (Sparrow et al. 2005). The TD

group underwent an evaluation consisting of two subtests

of the WISC-4, the vocabulary (verbal) and blocks design

(non-verbal), for screening of possible cognitive difficul-

ties. In addition, the TD participants were asked the

Interview Questions of the ADOS Module 3. Parents of the

TD group completed a developmental questionnaire that

included questions regarding birth history, hearing, lan-

guage problems, developmental problems and medical

problems.

The responses to the emotion questions were scripted for

all participants and coded quantitatively and qualitatively.

The first and last authors and a clinical psychologist

unrelated to the research separately coded 50 % of the

study population’s responses. The reliability between the

raters reached 82–90 %. The responses of all the other

participants were coded only by the first and last authors.

Measures

Autism Diagnostic Interview-Revised (ADI-R)

A semi-structured interview administered to parents,

designed to diagnose autism according to DSM-IV criteria

(Le Couteur et al. 2003). For assessment of autism severity,

we used the ADI algorithm scores for social, communica-

tion, and stereotyped behavior domains.

Autism Diagnostic Observation Scales (ADOS)

A semi-structured, interactive schedule designed to assess

social and communicative functioning in individuals who

may have ASD. Only one of the modules was adminis-

tered, depending on the examinee’s age and/or expressive

language (Lord et al. 1999). The ADOS total algorithm

score was used for calculating the total severity score using

the ADOS calibrated severity scales (CSS) (Gotham et al.

2009). Higher scores on the ADOS reflect more severe

autism symptoms.

The research focused on the ADOS Module 3 questions

that require identifying the events and objects that elicit

different emotions (Happiness, Fear, Anger, Sadness) in

the participant.

Coding System for the Participants’ Responses

to the ADOS Emotion Questions

We created a coding system for the coherence of the par-

ticipants’ responses to each of the studied emotions. In

addition, another coding system was used for the content

and number of different statements within each response.

The responses were first coded in four categories

according to their coherence: ‘no response’ (including

‘don’t know’ responses), ‘odd’, ‘mixed’ (odd and coherent

statements) and ‘coherent’ (only coherent statements)

responses. An ‘odd’ response was defined as an answer that

made no sense to the listener, was irrelevant, or associative.

An example of an odd response to the question ‘‘what kind

of things makes you feel happy and cheerful?’’ given by

one of the participants was ‘‘the road of oranges’’. An

additional example of an ‘odd’ answer to the question

‘‘what makes you feel frightened or anxious?’’ was the

participant response ‘‘when the teacher moves his head’’.

Mixed responses were coded when the participant gave at

least one coherent and one odd statement. For example,

when asked about sadness, the participant response was

‘‘when I don’t have friends (coherent statement), when my

heart does not want to play, wants to relax (odd state-

ment)’’. In each of the four studied emotions, the number of

statements indicating different topics described by the

Table 1 Group characteristics
Research group

Range; M (SD)

Control group

Range; M (SD)

F g2

Age (y:m)* 8:0–10:10; 9:7 (0:10) 7:10–11:0; 9:6 (0:9) .2 .005

Block design subtest 7.0–16.0; 11.6 (2.5) 7.0–17.0; 11.1 (2.9) .3 .008

Vocabulary subtest 7.0–17.0; 11.2 (3.5) 7.0–18.0; 9.8 (2.7) .2 .044

IQ scores 89.0–127.0; 99.6 (11.1) NA** .8 .001

Verbal Comprehension Index 85.0–142.0; 106.0 (16.2) NA

Perceptual Reasoning Index 86.0–141.0; 105.0 (15.5) NA

Working Memory Index 72.0–109.0; 95.5 (9.1) NA

Processing Speed Index 66.0–111.0; 91.1 (12.3) NA

Maternal education (y) 12.0–19.0; 16.0 (1.5) 12.0–19.0; 16.0 (1.5) .7 .005

Paternal education (y) 12.0–21.0; 15.5 (2.3) 12.0–24.0; 16.6 (2.6) .2 .045

Maternal age (y) 34.0– 51.0; 41.0 (4.9) 35.0–50.0; 41.3 (4.0) .1 .001

Paternal age (y) 37.0–67.0; 45.5 (7.4) 37.0–51.0; 42.7(4.5) .8 .052

* years:months, ** NA not applicable
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participant for each of the above types of responses (co-

herent, odd, no response) was counted.

The content of the coherent statements was coded

according to the following categories:

• ‘Interpersonal response’ included interpersonal interac-

tion content (e.g., ‘‘What makes you feel angry?’’—

‘‘When children call me names…’’; ‘‘When somebody

annoys me’’). Death of relatives as an answer to the

question in regard to sadness was coded in this

category.

• ‘Social situation’ referred to situations that must occur

within a social environment such as a birthday party or

group games (e.g., ‘‘What makes you happy?’’—

‘‘Playing football’’, ‘‘Playing with friends’’; ‘‘What

makes you feel fear?’’—‘‘In Kung Fu after school

activity’’).

• ‘Self-awareness’ referred to self-perception (e.g.,

‘‘What makes you feel happy?’’—‘‘To learn something

new that I did not know before’’; ‘‘What makes you feel

sad?’’—‘‘When I disappoint my mother’’).

• ‘Non-social situation’ referred to participation in

activities and situations that do not necessarily occur

in social environments (‘‘What makes you feel sad?’’—

‘‘When something is broken at home’’; ‘‘What makes

you feel angry?’’—‘‘When the computer turns off and

the game is erased’’).

• ‘Objects/animals’ referred to responses that relate to

objects or animals (e.g., ‘‘What makes you feel

happy?’’—‘‘Computer’’; ‘‘What makes you feel

fear?’’—‘‘Sharks’’).

In each of the four studied emotions, the number of

statements for each of the above content categories was

counted.

Data analysis

Comparison of the participants’ characteristics and the

demographic data were analyzed using one-way ANOVA

and MANOVAs. In order to evaluate the capability of the

participants to give coherent responses, we compared the

percentage of participants who responded in each of the

defined categories for coherence (coherent, mixed, odd, no-

response) between the two groups (ASD, TD). We first

examined the overall responses for the four emotions and

then looked at the proportions of subjects giving coherent

responses in each examined emotion. In addition, we

compared the two groups for the percentage of participants

that gave at least one statement in each of the defined types

of content (‘interpersonal’, ‘social situation’, ‘self-aware-

ness’, ‘non-social situation’, ‘objects/animals’). Where

content type significantly differed between the groups, we

applied further group comparisons for each emotion. All

comparisons were made using non-parametric Chi2

analyses.

To evaluate the quality of the responses in each of the

studied groups, the number of each type of statement, in

terms of both coherence and content, was analyzed. The

number of different types of statements was also compared

across the two groups. We tabulated the number of ‘co-

herent’, ‘odd’, and ‘no-response’ statements, then, for the

coherent statements, compared the number of statements in

each content category. As the responses were abnormally

distributed, Mann–Whitney tests were used for these

analyses.

The degree of correlation between IQ scores and autism

severity (on ADOS CSS and ADI-R) and the number of

statements in each coherence and content category was

examined using Spearman correlation tests.

Results

Coherence of the Responses

The first comparison of the two examined groups looked at

the four defined types of responses: ‘no response’, ‘odd

response’, ‘mixed (odd and coherent) response’ and ‘co-

herent response’. Those who gave at least one of the

aforementioned types of response for any of the examined

emotions were considered positive responders. The most

prominent difference between the ASD and the TD groups

was in the percentages of participants giving responses

classified as ‘odd’ or ‘mixed’. Of the ASD group 73.7 %

had at least one odd response, compared to only 5.0 % of

the TD group [v2(1) = 19.4, p\ .001]. In addition 70.0 %

of the ASD group gave at least one ‘mixed’ response, while

none of the TD group gave this type of response

[v2(1) = 21.5, p\ .001]. No significant differences were

found for the percentage of participants who gave at least

one coherent response (ASD = 94.7 %; TD = 100 %) and

for the percentages of participants who gave a ‘no

response’ answer for at least one emotion (ASD = 50.0 %;

TD = 25.0 %).

An examination of the percentage of participants who

gave coherent responses for each emotion revealed that

participants in the TD group gave significantly more

coherent responses than the ASD group for all the studied

emotions (Table 2). The TD group produced full coherent

responses as follows: all the participants for the Happiness

and Anger emotions; all but one participant, who gave ‘no

response’, for the Fear emotion; and about three quarters of

the group for the Sadness emotion. The ASD group pro-

duced full coherent responses as follows: about three

quarters of the group for Happiness, two-thirds of the group

for Fear, half of the group for Anger, and one-third of the
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group for Sadness. According to the Bonferroni correction,

only differences in the Fear, Anger and Sadness emotions

were significant.

Based on previous studies (Barbarotto et al. 2005;

Morrison and Ellis 1995) average acquisition of a devel-

opmental skill was measured in the current study by the

point at which 75 % of the population had acquired said

skill. The results showed that the TD group reached this

criterion, as C75 % gave full coherent responses for all the

studied emotions. However, the ASD group reached this

criterion only for the emotion of Happiness.

Another notable finding was the relatively high percent-

age of participants that gave odd statements (‘odd’; ‘mixed

response’) in the ASD group. Looking at the specific emo-

tions, odd statements were given by 15 % of the participants

for Happiness, 25 % for Fear and Sadness, and 40 % for

Anger. In contrast, only one participant in the TD group

(5 %) gave an odd statement for the Sadness emotion.

Examining the number of odd statements for all the four

studied emotions in the two groups revealed that in the

ASD group, 21 odd statements were recorded overall,

while only one odd statement, for the Sadness emotion,

was noted for the TD group (U = 57.5, p\ .001). Com-

paring the two groups for the number of ‘no responses’ to

all of the four studied emotions revealed that in the ASD

group 17 ‘no responses’ were recorded overall, while 5 ‘no

responses’ were noted for the TD group (U = 135.0,

p\ .05). Comparing the total number of coherent state-

ments revealed that the ASD group had a total of 102

statements, significantly fewer than the TD group, which

had a total of 173 coherent statements (U = 102.5,

p = .008).

The Content of the Responses

The content of each statement was coded based on five

categories as described in the Methods section. Table 3

shows the percentage of participants in the ASD and TD

groups who gave statements that were associated with one

of the content categories in the examined emotions.

In both groups, the percentage of participants who gave

statements with ‘interpersonal’ content was high. In the ASD

group the other common content categories were ‘non-social

situations’ and ‘objects/animals’. Content categories related

to ‘self-awareness’ and ‘social situations’ were the least

frequently used. In the TD group, the frequency of the above

content categories was different. In addition to the ‘inter-

personal’ content, a high percentage of participants in the TD

group gave content related to ‘social situations’ followed by

‘self-awareness, ‘non-social situations’, and ‘objects/ani-

mals’. Significant differences between the ASD and the TD

groups were noted in the ‘social situations’ and ‘self-

awareness’ content. According to the Bonferroni correction,

only differences in ‘social situation’ were significant.

Looking at the specific emotions, significantly more partic-

ipants in the TD group gave at least one statement with

‘social situations’ content for the Happiness

(ASD = 15.0 %; TD = 50.0 %) [v2(1) = 5.6 p\ .05] and

Fear (ASD = 5.0 %; TD = 35.0 %) [v2(1) = 5.6 p\ .05]

emotions. For the Sadness emotion, 20 % of the TD group

and none of the ASD group gave statements with ‘self-

awareness’ content [v2(1) = 4.4, p\ .05]. In addition, in

the same direction, a trend of statistical significance was

noted for the emotions of Fear (ASD = 10.00 %;

TD = 35.0 %) [v2(1) = 3.6, p = .06] and Anger

(ASD = 0.00 %; TD = 15.0 %) [v2(1) = 3.2, p = .07].

We then quantitatively assessed the differences between

the groups using the number of statements that were

associated with each of the above categories. The TD

group had significantly more responses with content related

to ‘social situation’ and ‘self-awareness’ than the ASD

group (Table 4). According to the Bonferroni correction

only differences in ‘social situation’ were significant.

Next, we compared the number of statements related to

‘social situation’ and ‘self-awareness’ between the groups

in each of the studied emotions for each type of content.

For the Happy emotion, the TD group gave 16 statements

overall related to ‘social situation’ content, versus two

statements in the ASD group (U = 125.5, p\ .01). For the

Fear emotion, the TD group gave seven statements with

‘social situation’ content, versus one statement in the ASD

group (U = 140, p\ .01). In regard to the content of ‘self-

awareness’, significant differences between the groups

were noted. For the Fear emotion, the TD group gave nine

statements, compared to only two made by the ASD group

(U = 148.00, p = .03). For the emotions of Anger and

Sadness, the ASD group did not give any statements related

to ‘self-awareness’, while the TD group gave three state-

ments for Anger (U = 170.00, p\ .05) and four state-

ments for the Sadness emotion (U = 160.00, p\ .05).

To assess whether the coherence and complexity of the

statements are related to the severity and level of cognition

in ASD, a series of correlation analyses were performed. We

Table 2 Percentage of ASD and TD participants that gave full

coherent responses to questions on the four examined emotions

Emotions ASD TD v2

% of participants % of participants

Happiness 75.0 100.0 5.7*

Fear 60.0 95.0 7.0**

Anger 45.0 100.00 15.1***

Sadness 30.0 75.00 8.1**

* p\ .05, ** p\ .01, *** p\ .001
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examined the association between the child’s characteristics,

cognitive ability, and autism severity and the variables

related to the quality (number of ‘coherent’, ‘odd’, and ‘no

response’) and the content (‘interpersonal response’, ‘social

situation’, ‘self-awareness’, ‘non-social situation’, ‘objects/

animals’) of the statements, using Spearman non-parametric

correlation analyses. The number of coherent statements

correlated negatively and significantly with the ADOS CSS

(r = -.826, p\ .001) and the ADI-R communication

scores (r = -.662, p\ .001). The number of ‘no responses’

positively correlated with the ADOS CSS (r = .561,

p\ .01). Regarding the content of the statements, the

number of statements with content related to ‘objects’ cor-

related negatively and significantly with the ADOS-CSS

(r = -.760, p\ .001). The number of statements with ‘in-

terpersonal’ content correlated negatively and significantly

with the ADOS CSS (r = -.445, p\ .05) and ADI-R

socialization scores (r = -.555, p\ .05). Of the cognitive

measures, only the verbal IQ scores correlated positively and

significantly with the number of coherent statements

(r = .515, p\ .05), and with the number of ‘non-social

situation’ statements (r = .603, p\ .01).

Discussion

This study examined the perception of one’s own emotions

in cognitively-able pre-adolescents with and without ASD.

The most pronounced difference between the ASD and TD

groups was the presence of numerous ‘odd’ responses in

the ASD group. Notably, most of the ASD participants

were capable of giving coherent responses. However,

quantitatively, fewer coherent responses and more ‘no

responses’ were typical for ASD.

In general, the study found that TD pre-adolescents were

able to give full coherent responses for questions on their

perception of their own emotions. These findings reflect

that the TD pre-adolescents understood which life events

provoked these emotions and were able to describe them

coherently. In contrast, pre-adolescents with ASD gave full

coherent responses ([75 %) only for the ‘Happiness’

emotion, while for Fear, Anger, and Sadness emotions

\75 % of the participants gave full coherent responses.

Specifically, difficulties were noted in responses to Anger

and Sadness emotions, as less than 50 % of the ASD par-

ticipants were able to give full coherent responses. In

addition to the qualitative differences of the responses,

quantitative differences in the number of statements given

by the participants were found. The ASD participants

provided fewer coherent and more ‘odd’ statements than

the TD participants.

A few studies have examined the understanding of

emotions in cognitively-able children with ASD by asking

the children to report on personal experiences that elicited

specific emotions (Williams and Happé 2010; Losh and

Capps 2006). Losh and Capps (2006) used a coding system

of 0–4 to evaluate the appropriateness of narrative cir-

cumstances that evoked certain emotions described by

ASD and TD groups. The researchers found that for simple

emotions (happiness, sadness, anger, fear, and disgust) the

ASD group produced contextually appropriate accounts.

However, the authors reported that the ASD group differed

in the form of their reports, including providing less per-

sonalized narrative accounts and evaluating the causes of

their emotional experiences less often. Williams and Happé

(2010) used a coding scale of 0–2 to assess the level at

which the responses involved contextually suitable situa-

tions. They noted that the reports of emotional experiences

offered by individuals with ASD were not significantly

different in quality from those offered by the control group

of learning disabled children.

Table 3 Percentage of ASD

and TD participants in each type

of content

Type of response ASD TD v2

% of participants % of participants

Interpersonal 85.0 95.0 1.1

Social situations 15.0 80.0 16.9**

Self-awareness 20.0 60.0 6.7*

Non-social situations 80.0 55.0 2.8

Objects 65.0 50.0 .9

* p\ .05, ** p\ .001

Table 4 Mean number and SD for the different content statements in

the ASD and TD groups

Type of response ASD TD U

M SD M SD

Interpersonal 1.9 1.7 4.1 3.9 180.00

Non-social situations 1.4 1.0 1.2 1.7 150.00

Objects 1.3 1.0 1.0 1.3 170.00

Self-awareness .3 .7 .9 1.1 120.00*

Social situations .2 .5 1.3 1.2 70.00***

* p\ .05, *** p\ .001
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The current study evaluated emotional understanding by

using the ADOS module 3 questions on situations that evoke

certain emotions. However, the ADOS administration allows

for the participant to provide more than one response.

Therefore, the coding system in this research was different

from previous methods and included mixed responses. In the

current study, any response without further explanation was

not considered to be related to the emotion in question, and

was defined as an ‘odd response’. These methodological

differences might explain the differences in findings between

this study and the ones described above. Additional differ-

ences between the current study and Williams and Happé

(2010) were that the latter examined an older research group

(mean age = 12.35 years) and that the control group inclu-

ded participants with learning disabilities and not TD

participants.

In the current study the majority of the ASD group was

able to provide full coherent responses only for the ‘Hap-

piness’ emotion. For the negative emotions of ‘Anger’ and

‘Sadness’ less than half of the ASD group gave full

coherent responses. These findings are in accordance with

Ashwin et al. (2006) who found that people with autism

spectrum conditions were less accurate on the emotion face

recognition task compared to controls, for the negative

emotions of anger, disgust and sadness, but not for positive

emotions.

The second aim of the study was to characterize the

content of the coherent responses to questions on emotions.

The content of each response was sorted into five cate-

gories: ‘interpersonal’, ‘social situations’, ‘self-awareness’,

‘non-social situations’, and ‘objects/animals’. Fewer par-

ticipants in the ASD group, in comparison to the TD group,

provided content related to ‘social situation’ and ‘self-

awareness’ in their statements. This observation was

specifically noted for content related to ‘social situation’ in

the responses to the Happiness and Fear emotions and for

content related to ‘self-awareness’ in response to the Sad-

ness emotion. These findings suggest that TD pre-adoles-

cents frequently report on experiences that elicit different

emotions that involve social interaction, including inter-

personal relationships and social events. In ASD, cogni-

tively-able children are not oblivious to emotional

experiences that involve interpersonal relationships. How-

ever, they seldom report emotional experiences that

involve social events. Interestingly, most of the ASD par-

ticipants were able to provide ‘interpersonal’ content sim-

ilar to the TD participants. However, quantitatively the

number of the statements provided by the ASD participants

in comparison to the TD group was lower for ‘social sit-

uation’ and ‘self-awareness’ content. Previous studies

looked mostly at the coherence of the responses in ASD,

but this is the first study to analyze the content of the

responses to questions on simple emotions.

To summarize these findings, several factors differenti-

ated ASD from TD. Description of events that elicited

specific emotions in ASD was characterized by more ‘odd

and ‘no responses’ and fewer coherent responses. The ASD

group was characterized by less use of content related to

‘social situations’ and ‘self-awareness’.

The study found that presentation of more severe ASD

symptoms was associated with more ‘no responses’ and

fewer coherent responses. These findings emphasize the

importance of evaluating the quality of the responses not

just as a discriminant between ASD and TD, but, in addi-

tion, as a reflection of ASD severity.

Regarding the content of the coherent responses, less

severe presentation in ASD was associated with more use

of content related to ‘interpersonal’ and ‘objects’. It is

possible that preadolescents with ASD with less severe

presentation are able to provide coherent responses with

content that is most frequent in this group.

Better verbal cognitive ability was associated with more

coherent responses in ASD, specifically with responses of

‘non-social situation’ content. It is possible that better

verbal abilities enable better expression of events in a

coherent manner and mostly in a content area that is fre-

quently used in ASD.

This study has several strengths. First, the ASD and TD

groups were matched for age and sex and did not score

differently in the cognitive subtests or in parental educa-

tional attainment. Secondly, the ASD group was highly

homogeneous as all the participants had scores C85 in full

scale IQ, Verbal Comprehension, and Perceptual Reason-

ing scales. All the participants in the ASD group were

diagnosed using standardized tests (ADI-R; ADOS). The

use of two dimensions to assess responses to the ADOS

questions on emotions, one relating to the coherence and

the second to the content of the responses, is innovative

and provides new information on what is expected from

cognitively-able preadolescents. In addition, the findings

highlight the characteristics of the responses to these

questions in ASD and in what aspects these responses are

different from typically developing preadolescents.

One of the limitations of the study is that the sample size

was relatively small. In addition, the innovative new cod-

ing procedure used here is not yet standardized, and the TD

group had scores in only some of the subtests of the WISC

4 cognitive test.

Theoretically, the findings of this study suggest that the

perception of one’s own emotions in ASD is deficient,

especially when the content is examined in depth. There-

fore, it is possible that the perception of one’s own emo-

tions is a prerequisite for the development of understanding

the emotions in others and for empathy. Overall the study

has important clinical implications. This is one of the few

studies that has assessed what is expected regarding
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perception of one’s own emotions in typical development.

The findings of this study may direct the clinicians in the

realm of emotional perception to the specific aspects that

differentiate ASD from TD. When using the questions on

Emotions in module 3 of the ADOS during the ASD

diagnosis, clinicians now have a baseline reference point

for evaluating the child’s responses. In addition, these

findings can be of use as a baseline for future research on

these topics.

Future studies should be replicated on a larger cohort to

establish standardization of the responses to the questions

on emotions in ASD. This study focused on preadolescents,

and future studies should include larger age ranges from

younger children to adolescents and adults. In addition, to

confirm the hypothesis regarding the importance of per-

ception of one’s own emotions and its relationship to the

development of empathy, future research should explore

the association between these two concepts.
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