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Abstract Facial feedback mechanisms of adolescents

with Autistic Spectrum Disorders (ASD) were investigated

utilizing three studies. Facial expressions, which became

activated via automatic (Studies 1 and 2) or intentional

(Study 2) mimicry, or via holding a pen between the teeth

(Study 3), influenced corresponding emotions for controls,

while individuals with ASD remained emotionally unaf-

fected. Thus, individuals with ASD do not experience

feedback from activated facial expressions as controls do.

This facial feedback-impairment enhances our under-

standing of the social and emotional lives of individuals

with ASD.

Keywords Autism � Facial feedback � Mimicry �
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Individuals with Autistic Spectrum Disorder (ASD) have

qualitative impairments in social interaction and commu-

nication (American Psychiatric Association 1994); they

have trouble interpreting social and emotional signals, and

initiating and maintaining social relationships (Van Enge-

land 2000). Many studies demonstrated that social

impairments in individuals with ASD rely on the ability to

attend to and process information from the face (Dawson

et al. 1998, 2002, 2004; Mundy et al. 1986; Sigman et al.

1992). In this article we focus on the involvement of

mimicry and facial feedback processes in these

impairments.

The impairments in social interactions that individuals

with ASD experience, seem to resemble, in a way, the

impairments people without disorders would experience

when refrained from mimicking. Mimicry can be defined as

‘doing what others are doing’ copying other people. People

without disorders constantly mimic each other’s postures

(Bernieri 1988), mannerisms (Chartrand and Bargh 1999),

facial expressions (O’Toole and Dubin 1968; Dimberg

1990), vocalizations (Kugiumutzakis 1996) and many other

behaviours. Evidence for spontaneous mimicry stems from

social psychological, developmental psychological and

neurological research. Mimicry occurs spontaneously even

when interacting with strangers (Chartrand and Bargh

1999) and may take place when the target stimuli are

presented outside awareness (Dimberg et al. 2000). Mim-

icry has been observed in newborns as early as 42 min after

birth (Meltzoff and Moore 1983, 1989), which lends sup-

port to the notion that the tendency to mimic is innate. The

innate connection between observed and executed action is

sustained by neurological evidence on mirror neurons (for

overviews see Rizzolatti et al. 2002; Decety et al. 2002),

corroborating the link between perceiving and doing

already hypothesized by William James (1890). Thus,

people without disorders tend to mimic others automati-

cally and unconsciously.

This mimicry has been shown to be important in cre-

ating social bonds between people; more specifically

mimicry smoothens interactions, enhances liking for each

other, and creates empathy between people (Bernieri 1988;
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Chartrand and Bargh 1999; Stel et al. 2006). In interper-

sonal situations where mimicry was not present, less

emotional and cognitive empathy was felt for each other,

and the interaction did not proceed as smoothly than when

mimicry did occur (Stel et al. 2006).

Instructed or deliberate mimicry (also termed imitation)

of emotional and non-emotional expressions of individuals

with ASD have been regularly studied in the past (i.e.,

Ozonoff et al. 1991; Rogers et al. 1996; Rogers and Pen-

nington 1991). For instance, Loveland et al. (1994)

demonstrated that individuals with ASD produced fewer

recognizable facial expressions than controls when imitat-

ing a model.

However, research on mimicry behavior of individuals

with ASD merely focused on the question whether they are

capable of facial mimicry when instructed to do so, while

spontaneous, automatic facial mimicry remained rather

unexplored. Recently, McIntosh et al. (2006) investigated

this and showed that individuals with ASD were impaired

in automatic facial mimicry.

Although mimicry is an important mechanism for social

interactions and might, in part, explain the social impair-

ments in individuals with ASD, it remains less clear why

they experience little empathy towards others (Hobson

2007; Lawson et al. 2004). Emotional responsiveness to the

feelings experienced by others is normally facilitated by

facial mimicry (Hatfield et al. 1992; Stel et al. 2006).

Darwin (1872/1965), Izard (1977) and Tomkins (1982)

have proposed that the experience of emotions is affected

by feedback from the muscles that are activated in the face.

This mechanism is termed facial feedback. McIntosh

(1996) presented an overview of evidence that emotions

are indeed modulated and initiated by activated facial

muscles. For example, a study is cited of Hess et al. (1992),

who demonstrated that when participants were asked only

to display an emotion, subsequent changes in their sub-

jective experience were reported.

Thus, associated emotions are re-enacted when mim-

icking other people’s emotional expressions (Barsalou

et al. 2003). We argue that this facial feedback mechanism

might work differently for individuals with ASD.

The idea that facial feedback may be different in autism

was inspired by the work of Yirmiya et al. (1992), who

found that children with ASD showed more neutral and

less emotional expressions, and also display unique facial

patterns compared to controls. This difference in displayed

facial expressions might give an indication that an

expression-emotion link (i.e., the relatedness and mutual

influence between felt emotions and emotional expres-

sions) is less profoundly present for individuals with ASD.

If individuals with ASD have unique facial patterns and

show less emotional expressions, it is possible that they

may not have created a link between expressions and

emotions, as individuals without disorders have. However,

this has never been investigated. Of course a more pro-

cesses influence people’s experience and expressions of

emotions, but having a different working expression-emo-

tion link has major implications for their own expression

and experience of emotions, and for understanding emo-

tions of others. Therefore, the present paper investigates

the expression-emotion link of individuals with ASD.

In Study 1, we investigated the relationship between

mimicked facial expressions and experienced emotions of

individuals with ASD and controls. In our second study,

amount of facial mimicry was manipulated to provide a

more comprehensive test whether expressions and emo-

tions are causally linked. Finally, in Study 3, facial

feedback mechanisms were measured using Strack et al.’s

methodology (1988), in which facial muscles were acti-

vated by holding a pen in their mouth.

Across studies, we expect that adolescents with ASD

experience less feedback from activated emotional facial

expressions (either via mimicry or via holding a pen in

their mouth) compared to controls.

Study 1

In addition to our main investigation on the link

between facial expressions and corresponding experi-

enced emotions, we measured the automatic mimicry

level of both groups. Because, to our knowledge,

McIntosh, et al.’s study is the only study on automatic

mimicry, we tested whether we could replicate their

findings that adolescents with ASD show impaired

automatic mimicry compared to controls. The difference

between the study of McIntosh et al. and our study, is

that they used facial EMG to measure facial mimicry,

whereas we explored whether different overt mimicry

levels are present for facial (copying facial movements)

and behavioral mimicry (copying of gestures and

movements of the body), and also make a distinction

between individuals with autistic disorder according to

the (DSM-IV) and with PDD-NOS.

Across the three studies of our paper, different par-

ticipants were used. We did not include levels of

language or cognitive development, because our studies

concerned nonverbal processes, which are not influenced

by language or cognitive abilities. These abilities might

be relevant for answering our questionnaire, but all

participants were able to understand the used methods,

emotion words, 7-point Likert scales, and instructions as

indicated by their IQ ([50), their teacher, our tryout

questions, and Downs and Smiths’ study (2004), dem-

onstrating that adolescents with ASD did not have

impaired emotional understanding.
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Method

Participants and Design

Participants were 8 individuals with autistic disorder, 15

with PDD-NOS, and 21 individuals who did not have any

disorder (controls).1 They participated on a voluntarily

basis with permission from their parents, while the par-

ticipants themselves were naive about the purpose of the

study (mean age for individuals with autistic disorder:

M = 14.63, SD = 0.57; PDDNOS: M = 14.67, SD = 0.43;

controls: M = 15.67, SD = 0.40). Individuals with autistic

disorder and PDD-NOS were sampled from special schools

and controls from an ordinary high school. They were

assigned on the basis of the diagnosis given by qualified

diagnosticians according to DSM-IV, to the Diagnosis

conditions in a 3 (Diagnosis; autistic disorder vs. PDD-

NOS vs. control) 9 2 (Mimicry: facial vs. behavioral)

design with Mimicry as within-subjects factor. Controls

were matched according to gender and chronological age

as in McIntosh et al. (2006).

Procedure

The experiment was individually conducted in a classroom

of the participants’school. Participants were videotaped

with a hidden camera in front of them while they sat and

watched a 5-min video in which a male student talked

about his adventures in an amusement park, displaying

happy expressions. After watching the video, participant’s

experienced emotional state was measured by asking them

on 12 different emotion items to indicate on a 7-point

Likert scale to what extent they felt happy, sad, angry,

tense, enthusiastic, pleased, worried, irritated, confused,

cheerful, dreary, and nervous. These 12 Likert scale ratings

were averaged to produce global positive and negative

experienced emotion scores for each participant.

Results and Discussion

Mimicry

Two independent raters, who were blind for Diagnosis

and goal of the study, coded the facial and behavioral

movements of all participants. These were compared

with the movements of the male student shown on the

video (the target). When the movement of the participant

matched the movement of the target and occurred after

the target’s movement within a time block of 10 s, it

was scored as a mimicry behavior. Facial movements

included movements of eyes, eyebrows, lips, mouth, and

head. Behavioral movements included scratching the

face, resting their head on their hands, and any other

hand gestures. The interobserver reliability, using alpha

statistics, of facial and behavioral mimicry was,

respectively, .86 and .78. No composite measure of

facial and behavioral mimicry was used because of their

low alpha, -.12.

We expressed the amount of mimicry as the proportion

of mimicked movements out of all the participants’

movements, to take movement tendency into account;

when one has a general tendency to move a lot, the amount

of mimicry increases, but this is a side effect of overall

movement and could have biased our results. This mimicry

coding procedure has been used in our previous studies

(e.g. Stel et al. 2006).

A 3 (Diagnosis) 9 2 (Mimicry) repeated measures

Analysis of Variance (ANOVA) with Mimicry as within

subjects factor showed a main effect of Diagnosis, F (2,

41) = 4.76, p = .01, g2 = .18, which indicated that con-

trols mimicked to a greater extent (M = 27.94%,

SD = 14.37) than individuals with autistic disorder

(M = 11.86%, SD = 9.33), F (1, 27) = 8.54, p = .01,

g2 = .24 and with PDD-NOS (M = 16.91%, SD = 15.97),

F (1, 34) = 4.70, p = .04, g2 = .12. There was no signifi-

cant difference between individuals with autistic disorder

and PDD-NOS, F \ 1.2

A main effect of Mimicry, F (1, 41) = 15.45, p \ .001,

g2 = .27, indicated that participants showed more behav-

ioral (M = 33.22%, SD = 29.31) than facial mimicry

(M = 9.30%, SD = 12.25). There was no differential

influence of Diagnosis on this effect of Mimicry, F (2,

41) = 1.68, p = .20, g2 = .08 (see Fig. 1).
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Fig. 1 Percentage of mimicry by Mimicry and Diagnosis (Study 1).

Error bars indicate standard errors

1 Individuals with autistic disorder have impairments in all three

criteria of the syndrome (social interaction, communication, and

repetitive behavior), while individuals with PDD-NOS do not display

all symptoms.

2 Analyses of specific movements did not yield significant differ-

ences in mimicry between individuals with ASD and controls.
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Correlation Mimicked Facial Expressions and Experienced

Emotions

The emotion items were classified according to the com-

bined factor analyses of Studies 1 and 2 into ‘positive’

(enthusiastic, pleased, happy, and cheerful, a = .80) and

‘negative’ (sad, angry, tense, worried, irritated, confused,

dreary, and nervous, a = .79) emotions.

The number of individuals with autistic disorder was rel-

atively low for correlational purposes, therefore, individuals

with autistic disorder and PDD-NOS were combined. There

was a significant correlation for controls between mimicked

facial expressions and experienced positive emotions,

r = .59, p = .01, N = 21, while the same comparison was

non-significant for individuals with ASD, r = .11, p = .61,

N = 23. These correlations differed significantly, z = -1.75,

p = .04. Mimicked expressions and negative emotions were

not correlated (resp. rcontrol = -.28, p = .22, N = 21 vs.

rASD = -.16, p = .46, N = 23; z = .039, p = .35).

Actual attention. Actual attention for the video was

additionally rated by the same coders as the coders of facial

and behavioral movement. Raters scored whether and how

many times participants did not look directly at the video.

This actual attention for the video did not differ among the

three conditions of Diagnosis, F \ 1. Thus, differential

attention for the video could not explain our results.

As hypothesized, individuals with ASD displayed less

mimicry compared to controls. There is no difference in the

impairment of individuals with ASD between facial and

behavioral mimicry,3 or between individuals with autistic

disorder and PDD-NOS, indicating that the amount of ASD

symptoms does not relate to the severity of the mimicry

impairment.

The facial expressions that individuals with ASD did

mimic was not related to their emotions, while mimicry of

the targets’ positive facial expressions did relate to the

positive emotional experience of controls. Though, it is

possible that a certain amount of mimicry is necessary to

produce effects, and that individuals with ASD did not

reach this level. Therefore, in Study 2, we examine the

expression-emotion link further by manipulating the

amount of mimicry.

Study 2

Previous work has found mixed results concerning

whether individuals with ASD are capable of intentional,

instructed mimicry (e.g. Charman and Baron-Cohen 1994

vs. Rogers et al. 2003). The most recent study of

instructed facial mimicry (McIntosh et al. 2006) dem-

onstrated they could, thus we expected to replicate this.

More importantly, we hypothesized that facial mimicry,

either automatic or instructed, affects emotions of con-

trols, but no causal link will be present for individuals

with ASD. Because in Study 1 we did not find differ-

entiating mimicry results for individuals with autistic

disorder and PDD-NOS, we did not make this distinction

in the following studies.

Method

Participants and Design

Participants were 33 individuals with ASD and 28 controls

recruited and selected in the same way as in Study 1 (mean

age for individuals with ASD: M = 14.19, SD = 1.70;

controls: M = 13.46, SD = 2.73). They were randomly

assigned to Mimicry instruction conditions in a 2 (Diag-

nosis: ASD vs. control) 9 3 (Mimicry instructions:

mimicry vs. no mimicry vs. no instruction) between-sub-

jects design.

Procedure and Materials

The same procedure as in Study 1 was used; participants

were videotaped while watching a video after which

participant’s experienced emotional state was measured

by 12 emotion items. However, in this study a different

video of 3 min was used to measure the generalisability

of the obtained effects4; a young woman displayed happy

facial expressions while talking about meeting a friend.

Additionally, participants received Mimicry instructions

in which they were either asked to mimic the facial

expressions of the target on the video, not to mimic, or

did not receive an instruction. Our previous work has

found these instructions to be very effective (e.g. Stel

et al. 2006).

Results and Discussion

Mimicry

Only facial mimicry was assessed as in Study 1. The

interobserver reliability was .99. A 2 (Diagnosis) 9 3

(Mimicry instructions) ANOVA was conducted with

mimicry as a dependent variable. A main effect for Mim-

icry instructions, F (2, 55) = 26.50, p \ .001, g2 = .49,
3 Though both groups displayed more behavioral mimicry, one

cannot conclude that behaviors are by definition more profoundly

mimicked, because this depends on the kind of movements, the target,

the content, and a lot more.

4 The Study 1 video was 5 min; the Study 2 video was 3 min in

length because it took less time to tell the story.
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indicated that participants in the mimicry condition, mim-

icked the target more than participants in the no mimicry, F

(1, 40) = 42.69, p \ .001, g2 = .52 and the no instruction

condition, F (1, 42) = 13.39, p = .001, g2 = .24. Partici-

pants in the no mimicry condition showed less mimicry

than those in the no instruction condition, F (1, 34) = 4.89,

p = .03, g2 = .13.

A main effect of Diagnosis, F (1, 55) = 4.43, p = .04,

g2 = .07, indicated that controls mimicked to a greater extent

than individuals with ASD. This main effect of Diagnosis

was qualified by Mimicry, F (2, 55) = 6.98, p = .002,

g2 = .20, indicating, as shown in Fig. 2, that individuals with

ASD mimicked more in the mimicry than in the no mimicry,

F (1, 22) = 11.95, p = .002, g2 = .35 and no instruction

condition, F (1, 22) = 22.39, p \ .001, g2 = .50, while the

no instruction and no mimicry condition did not differ, F (1,

16) = 2.59, p = .13, g2 = .14. In contrast, controls showed

less mimicry in the no mimicry than in the mimicry, F (1,

16) = 49.18, p \ .001, g2 = .76 and the no instruction

condition, F (1, 16) = 22.45, p \ .001, g2 = .58, while the

mimicry and no instruction condition did not differ, F (1,

18) = 2.21, p = .15, g2 = .11.

Additionally, the levels of mimicry of individuals with

ASD and controls differed significantly in the no instruc-

tion, F (1, 18) = 22.63, p \ .001, g2 = .57, marginally in

the no mimicry, F (1, 17) = 3.32, p = .08, g2 = .18 and

not in the mimicry condition, F \ 1.

Experienced Emotions

A 2 (Diagnosis) 9 3 (Mimicry instructions) 9 2 (Emotion)

repeated measures ANOVA was conducted with partici-

pants’ Emotion as a within-subjects factor. A main effect

of Emotion, F (1, 55) = 90.29, p \ .001, g2 = .62, indi-

cated that participants felt more positive than negative.

A Diagnosis 9 Mimicry instructions effect, F (2,

55) = 3.71; p = .03, g2 = .12, showed that Mimicry

instructions influenced emotions of controls, F (2,

25) = 4.72; p = .02, g2 = .27, while not for individuals

with ASD, F \ 1. This interaction effect was qualified by

Emotion, F (2, 55) = 3.55; p = .04, g2 = .11, showing that

Diagnosis 9 Mimicry instructions affected positive, F (2,

55) = 5.59; p = .01, g2 = .17, but not negative emotions,

F \ 1. For controls, Mimicry affected positive emotions,

F (2, 25) = 4.91; p = .02, g2 = .28; they reported less

positive emotions when they did not mimic the happy

expressions of the target than when they did, F (1,

16) = 5.79, p = .03, g2 = .27 or than in the no instruction

condition, F (1, 16) = 7.53, p = .01, g2 = .32. The differ-

ence between the mimicry and no instruction condition was

not significant, F \ 1. For individuals with ASD, however,

Mimicry instructions did not affect positive emotions, F (2,

30) = 1.38; p = .27, g2 = .08 (see Fig. 3).

Mimicry Mediation

Though the Mimicry instructions succeeded other variables

than actual mimicry may have caused these effects. To

examine whether actual mimicry mediates our effects, we

used the regression method proposed by Baron and Kenny

(1986). First, the dummy variables Diagnosis and Mimicry

instructions produced a significant effect on positive

emotions, B = 4.38, t = 25.80, p \ .001. This effect

reduced when we included actual mimicry in the regres-

sion, B = 3.99, t = 16.00, p \ .001. In addition, the effect

of actual mimicry on positive emotions is significant,

B = .02, t = 2.10, p = .04. According to the Goodman

version of the SOBEL test, this indirect effect of Diagnosis

and Mimicry instructions on positive emotions via actual

mimicry is significant, z = 2.04, p = .04.

Actual attention. Again, actual attention for the video

was additionally rated. This actual attention for the video

did not differ among the Mimicry instructions conditions,

F \ 1, neither among the Diagnosis conditions, F (2,

55) = 1.72; p = .20, g2 = .03, nor their interaction, F \ 1.

Attention for the video could not explain our results.

To conclude, we replicated the effect of Study 1, using a

different video with a female target, that automatic mim-

icry is impaired for individuals with ASD, moreover, their

automatic mimicry level did not differ from levels when
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Fig. 2 Percentage of mimicry by Mimicry instructions and Diagnosis

(Study 2). Error bars indicate standard errors
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asked not to mimic, while the automatic mimicry level of

controls did not differ from the instructed-to-mimic con-

dition. Individuals with ASD were capable of facial

mimicry when instructed to do so; the amount of mimicry

in the instructed-to-mimic conditions did not differ from

controls. Though, our mimicry manipulations had differ-

entiating effects; when controls mimicked the targets’

positive facial expressions, either automatically or inten-

tionally, they felt more positive emotions than when they

did not mimic, while the emotions of individuals with ASD

remained unaffected.

Study 3

As the expression-emotion link was tested using mimicry

to activate facial expressions in Studies 1 and 2, it is

possible that our results were caused by something that was

activated via mimicry. Therefore, in this study, we inves-

tigated this link using the facial feedback method of Strack

et al. (1988).

Strack et al. showed that activation of facial muscles, by

holding a pen between the teeth or lips, influenced people’s

affective experiences in the presence of a stimulus. They

demonstrated that cartoons were more positively evaluated

when muscles associated with smiling were activated (by

holding a pen between the teeth), and less positively when

these muscles were inhibited (by holding a pen between the

lips), compared to the control condition, in which partici-

pants held a pen in their nondominant hand.

Because individuals with ASD have difficulty in

understanding cartoons (Emerich et al. 2003), we used

illustrations. We expected no effect of facial muscle acti-

vation on ratings of the illustrations for individuals with

ASD, while we expected more positive ratings when con-

trols hold the pen between their teeth compared to in their

nondominant hand.

Method

Participants and Design

Participants were 24 individuals with ASD and 24 controls

(mean age for individuals with ASD: M = 14.75, SD =

1.57; controls: M = 15.58, SD = 1.86). They were ran-

domly assigned to Feedback conditions in a 2 (Diagnosis:

ASD vs. control) 9 2 (Feedback: yes vs. no) between-

subjects design.

Materials and Procedure

The experiment was run individually. Participants were

either instructed to hold a marker between their teeth

(feedback condition facilitating ‘smiling’ muscles) or in

their non-dominant hand (no feedback condition). To

strengthen our cover story that we investigated adoles-

cent’s ability to use a pen with different body parts,

participants were first asked to draw lines and squares

between presented dots. Then, they indicated, with the

marker between their teeth or in their non-dominant hand,

how much they liked presented illustrations by underlining

the corresponding number on 7-point Likert scale.

Results and Discussion

A 2 (Diagnosis) 9 2 (Feedback) ANOVA was conducted

with liking of the illustrations as dependent measure. A

main effect of Diagnosis, F (1, 43) = 6.72, p = .01,

g2 = .14, indicated that individuals with ASD generally

liked the illustrations more than controls. This main effect

was qualified by Feedback, F (1, 43) = 4.98, p = .03,

g2 = .10, indicating that individuals with ASD were not

affected by Feedback, F (1, 21) = 1.19, p = .29, g2 = .05

whereas controls were, F (1, 22) = 5.96, p = .02, g2 = .21;

Controls liked the illustrations more when facial muscles

were activated that are associated with feeling happy

compared with the no feedback condition (see Fig. 4).

To conclude, using the facial feedback manipulation of

Strack et al., this study replicated the obtained effects of

Studies 1 and 2 that facial expressions influenced affective

reactions for controls, while adolescents with ASD

remained unaffected.

General Discussion

First of all, our results showed that individuals with ASD

have deficits in automatic, but not in intentional mimicry,

thereby replicating the findings of McIntosh et al. (2006).

Additionally, we showed that the impairment in mimicry is

present for facial and behavioral mimicry, and across ASD-

diagnosis (autistic disorder and PDD-NOS). Mimicry

reactions are suggested to be located in a brain area serving
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both perception and execution of actions (e.g., Decety et al.

1994, 1997, 2002). Nishitani et al. (2004) and Oberman

et al. (2005) investigated the functioning of the mirror

neuron system in individuals with ASD, using respectively

magnetoencephalography (MEG) and Electroencephalog-

raphy (EEG). Their studies suggest that the mimicry

impairment of individuals with ASD is reflected in the

neurons of this brain area, the so-called mirror neurons.

More importantly, we demonstrated in three studies that,

in addition to this impairment in mimicry, deficits in facial

feedback play an important role in the emotional impair-

ment of individuals with ASD; although mimicry facilitates

catching other people’s emotions for controls, simply

instructing individuals with ASD to mimic does not

improve empathic abilities.

Across three studies, we are the first to demonstrate that

facial expressions, activated via holding a pen between the

teeth, or via automatic or intentional mimicry, influenced

corresponding emotions for controls, while individuals

with ASD remained emotionally unaffected. From this can

be concluded that the facial feedback mechanism, which

people without disorders experience, works differently for

adolescents with ASD.

As our results showed, attention for the tasks involved

could not explain our results. Neither the inability of

individuals with ASD to understand the used methods,

emotion words, 7-point Likert scales, and instructions

could explain our effects, which was indicated by their IQ

([50), their teacher, our tryout questions, and Downs and

Smiths’ study (2004), demonstrating that adolescents with

ASD did not have impaired emotional understanding.

Additionally, previous studies (Stel et al. 2006) showed

that neither mimicry, nor the link between mimicked

expressions and experienced emotions are influenced by

information coming through the auditory channel.

Our results showing impairments in mimicry and

experienced emotions do not simply represent the difficulty

of emotion recognition that individuals with ASD experi-

ence (e.g. Gepner et al. 1994; Hobson 1989), causing the

impairment. Mimicry reactions have been shown even

when stimuli were presented outside awareness, and thus

before participants could consciously recognize an emotion

(Dimberg et al. 2000). Additionally, a study by Stel and

Van Knippenberg (2002) showed that mimicry can even

facilitate emotion recognition. Thus, it seems that impair-

ments of mimicry are not caused by emotion recognition

deficits of individuals with ASD, but mimicry can play a

facilitating role in emotion recognition.

Our results seem to be neither easily explained by dif-

ferential face processing of individuals with ASD, which is

reflected in failure to attend to the eye region (Hadjikhani

et al. 2004; Gross 2004). In our studies, the target

expressed positive emotions by smiling. Thus the emotions

were expressed in the lower regions of the face, of which

individuals with ASD do pay attention to. However, eye-

tracking the participants should be necessary to entirely

rule out this possibility.

Our results were obtained using methods inducing

positive expressions, but we have no doubt that these can

be generalized to negative expressions. First of all, Stel

et al. (2006) and Strack et al. (1988) demonstrated that

facial feedback manipulations activating negative, or

inhibiting positive emotional expressions showed the same

results for controls; i.e., experiencing more negative affect.

Therefore, we do not expect differences for individuals

with ASD. Secondly, individuals with ASD have more

difficulty understanding negative emotions (Sigman et al.

1992), thus the results for negative emotions may be even

more profound. But of course, this needs investigation.

According to Carruthers and Smith (1996), the theory of

mind deficit, i.e., inability to attribute mental states, such as

intentions, beliefs, and desires to themselves and other

people and thereby to understand and predict behavior, is

due to deficits in simulation. The simulation theory pro-

poses that children come to understand others by taking

perspective and using their own minds to simulate the

mental processes that are likely to be operating in the other.

From this research we cannot conclude whether impair-

ments in mimicry and facial feedback are the causal factors

influencing the theory of mind deficit, but we demonstrated

that those deficits indeed play an important role in under-

standing others. From our perspective, simulation is an

important way to become to understand others better; when

individuals without disorders simulate emotional expres-

sions (e.g. mimicking), one as a result become to feel as the

other person, as we have shown in our studies, and facili-

tates perspective taking (Stel et al. 2006). As argued,

recognition of emotion does not necessarily have to take

place before simulation processes, but of course, this

emotion recognition processes play an important role in the

theory of mind deficit, and is also in part influenced by

mimicry and feedback processes.

Because our studies focused on re-enacting emotions by

activating facial expressions, future research should

investigate the expressions of individuals with ASD that

accompany their experienced emotions. This will further

enhance our knowledge of whether there is no expression-

emotion link at all, or there is ‘just’ no re-enactment of

emotions via facial expressions.

Our findings that facial feedback works differently for

adolescents with ASD compared to controls, does not

necessarily imply that individuals with ASD do not expe-

rience feedback from facial muscles at all. As research of

Yirmiya et al. (1992) demonstrated, children with ASD

have unique facial expressions, which were not displayed

by controls. Therefore, it is possible, that individuals with
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ASD have their own, differently working facial feedback

mechanism. Though, keep in mind that the mimicked facial

expressions they spontaneously displayed in Study 1 were

not related to their emotions either.

Having a different working expression-emotion link or

none at all, our findings unobtrusively show that individ-

uals with ASD experience impairments in mimicry and

facial feedback mechanisms. Thus, individuals with ASD

lack a strong connection not only between observed and

mimicked emotions, but also between mimicked and felt

emotions. We do not argue that these impairments alone

cannot explain all differences in displayed emotional

expressions and experienced emotions and empathy

between individuals with and without ASD, but impair-

ments in mimicry and facial feedback mechanisms have

major implications for the emotional expressions and

experience of individuals with ASD, as for their under-

standing of other people’s emotions, and play an important

role in the causes behind the impairments that individuals

with ASD experience in their social and emotional lives.
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