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Abstract Evaluation of faces is an important dimension

of social relationships. A degraded sensitivity to facial

perceptual cues might contribute to atypical social inter-

actions in autism spectrum disorder (ASD). The current

study investigated whether face based social judgment is

atypical in ASD and if so, whether it could be related to a

degraded sensitivity to facial perceptual cues. Individuals

with ASD (n = 33) and IQ- and age-matched controls

(n = 38) were enrolled in this study. Watching a series of

photographic or synthetic faces, they had to judge them for

‘‘kindness’’. In synthetic stimuli, the amount of perceptual

cues available could be either large or small. We observed

that social judgment was atypical in the ASD group on

photographic stimuli, but, contrarily to the prediction based

on the degraded sensitivity hypothesis, analyses on syn-

thetic stimuli found a similar performance and a similar

effect of the amount of perceptual cues in both groups.

Further studies on perceptual differences between photo-

graphs and synthetic pictures of faces might help under-

stand atypical social judgment in ASD.
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Introduction

Social judgment consists in the attribution of traits (like

‘‘trustworthy’’, ‘‘intelligent’’, ‘‘aggressive’’) to an individ-

ual, after examination of his/her behaviour or aspect. Face-

based social judgment is an intuitive process (Olson and

Marshuetz 2005) that involves both perceptual and con-

ceptual skills and organizes further impression and attitude

towards potential partners (Todorov et al. 2008). Thus,

evaluation of faces is an important modality of social

judgment. What physiognomy really reveals from a person

remains unclear. Nevertheless judgments associated with

faces are consistent between raters (Chen et al. 1997;
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Universitaires Henri Mondor, INSERM U955, laboratoire de

psychiatrie génétique, Fondation FondaMental, Créteil, France
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Perrett et al. 1994) and robustly associated with many

social outcomes, like career achievements or trial sentences

(Blair et al. 2004; Mazur et al. 1984; Todorov et al. 2005).

In functional MRI, evaluation of physiognomy is associ-

ated with activations in the face processing network

(fusiform gyrus), the facial expression assessment network

(amygdala, temporal cortex, inferior prefrontal cortex) and

the psychological traits attribution network (medial pre-

frontal cortex) (Hall et al. 2010).

In individuals with ASD without intellectual deficiency,

altered social relationships lead to the major part of impair-

ment and distress. In children and adolescents with ASD,

intervention primarily relies on educational methods that

take into account their specific functioning and needs

(Warren et al. 2011). Therefore, a better insight into the

cognitive underpinning of social functioning in ASD is of

major importance. Only two previous studies have examined

social judgment in individuals with ASD through the

assessment of physiognomy: Adolphs et al. (2001) reported

that adults with autism (n = 8) gave less negative ratings to

the faces receiving the most negative ratings from control

participants, while they gave similar rating for the faces that

received more positive ratings from participants in the con-

trol group. Thus, it is unclear whether atypical responses in

the ASD group resulted from a response bias (i.e. judging

faces less negatively) or from lower judgment consistency.

In the second study, Philip et al. (2010) examined judgments

of different traits in adults with ASD and controls. When

considering only IQ-matched subgroups, they reported sig-

nificant group differences in judgment accuracy when

pooling judgments of ‘‘age’’, ‘‘trustworthiness’’, ‘‘attrac-

tiveness’’, ‘‘intelligence’’, ‘‘approachability’’ and ‘‘distinc-

tiveness’’, but not when restricting the analysis to

psychological traits. Thus, both studies suggested atypical

processing in adults with ASD, but the resulting pattern is

inconsistent and the interpretation unclear. Furthermore, to

date, no study explored the developmental course of social

judgment in ASD.

Atypical social judgment of faces in ASD might stem

from atypical processing of faces: face processing in ASD

has been associated with a focused attention on atypical parts

of faces (Langdell 1978), with diminished fixation on the

eyes region (Simmons et al. 2009), as well as a preference for

detail processing at the expense of configural processing of

faces (Happe and Frith 2006). MRI studies have revealed that

the presentation of faces leads to diminished (Schultz et al.

2000) or atypical (Samson et al. 2011) activations of the

fusiform gyri in individuals with ASD. It has been suggested

that, in ASD, a lack of expertise resulting from diminished

early attention orientation towards faces (Elsabbagh et al.

2011) might manifest as a degraded sensitivity to perceptual

cues (Dawson et al. 2005) underlying social processing of

faces in the typical development. However, the degree to

which the sensitivity to perceptual cues impacts social

judgment remains unknown. Recently, Oosterhof and

Todorov (2008) developed a 2D model of face evaluation

based on behavioral studies and computer modeling. This

model allows them to parametrically manipulate the quantity

of perceptual cues relevant for social judgment in synthetic

pictures of faces and to test the sensitivity to perceptual cues

in social judgment.

The current study thus aimed to investigate (1) whether

social judgment of faces was atypical both in adults and

children with ASD and (2) whether a degraded sensitivity

to perceptual cues might explain atypical social judgment

in people with ASD.

Methods

Participants

Participants enrolled in the study were included into two

distinct age groups, children and adults, forming a total of

33 individuals with ASD and 38 controls. Intelligence

quotients (IQ) were determined by the Wechsler intelli-

gence Scales appropriate for each age. Participants with

ASD met thresholds for an ASD on the Autism Diagnostic

Observation Schedule (ADOS, Lord et al. 2000) and the

Autism Diagnostic Interview-Revised (Lord et al. 1994),

and had to fulfill DSM-IV-TR criteria. Final diagnosis was

based on consensus by clinical experts. No significant

differences in age and IQ were found between individuals

with ASD and controls in neither children nor adult groups,

nor in the overall group. Participants’ demographic char-

acteristics are summarized in Table 1. Participants were

recruited as part of a larger ongoing investigation for a

Genetics Study (Principal investigators: Prof Leboyer and

Prof Bourgeron). Participants of the ASD group were

recruited from two outpatient clinics: the adult psychiatry

department at Albert-Chenevier hospital, Créteil, France,

and the child and adolescent psychiatry department at

Robert-Debré Hospital, Paris, France. Control participants

were recruited through advertisements.

Experimental Procedure

Participants sat in front of a LCD laptop monitor and

responded using a modified keypad with only two response

keys, on the left and right sides. The response keys were

labeled with leftward and rightward arrows. Stimuli con-

sisted of 36 pairs of pictures of faces. Twenty-three pairs

were composed of photographs and thirteen of synthetic

pictures. The photographs were extracted from a set of 66

standardized faces with direct gaze and neutral expressions

(Lundqvist et al. 1998). These were 46 photographs of
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amateur actors and actresses between 20 and 30 years of

age with no facial hair, earrings, eyeglasses, all wearing

gray T-shirts. In a previous study with a separate group of

participants, these faces had been rated individually and

quantitatively for various traits, including trustworthiness

(Oosterhof and Todorov 2008). A factor analysis had fur-

ther revealed that one factor explained 63 % of variance in

all judgments, and that the ‘‘trustworthiness’’ dimension

had the highest loading on this factor, thus being the most

informative dimension. Based on these trustworthiness

ratings, we separately ranked faces of both genders by their

trustworthiness scores and established pairs by pairing the

23 images with the highest scores in each gender with the

lowest 23 of the same gender, thus obtaining 23 pairs of

faces contrasting with regard to their ‘‘trustworthiness’’,

with a similar within-pair distance. The synthetic pictures

were drawn at random from the Computer-Generated Faces

of Oosterhof and Todorov (2008). These stimuli had been

generated by deforming 3D neutral Caucasian synthetic

pictures of faces, generated using facegen (facegen.com),

by applying a computer model of trustworthiness traits

extracted from previous ratings on photographs. The model

was applied with 1 to 4.5 standard deviations (SD) of the

target dimension, resulting in slightly and strongly trust-

worthy or untrustworthy faces. They were validated by

their authors as eliciting judgments of trustworthiness in

the general population. Based on this database, we

randomly constituted ‘‘easy’’ and ‘‘difficult’’ pairs: in the

easy pairs, faces differed by 6 SD in the trustworthiness

dimension, whereas in the difficult pairs, they differed by

3 SD. Examples of photographic and synthetic pairs can be

seen in Fig. 1. We ran pilot experiments on children and

adults in the general population (n = 263) that confirmed

that the judgments of children and adults matched the

ratings from the Oosterhof and Todorov study (for the

photographic pictures) and the trustworthiness model (for

the synthetic stimuli) (unpublished results). In the follow-

ing experiments, the correct response for each pair of

photographs was based on the ratings obtained by

Oosterhof and Todorov and confirmed by the ratings of our

pilot participants. Importantly, the scores in our study only

reflect consistency with previous judgments made on the

same faces by control populations. The correct response for

each pair of synthetic pictures was based on the theoretical

trustworthiness score and confirmed by the ratings of pilot

participants. The experiment was programmed and dis-

played using Flash Professional 8�.

The participants took part in a training and a test ses-

sions that were embedded in a larger battery of perception,

social cognition and executive functions (Forgeot d’Arc

et al. in preparation). At the beginning of the training

session, participants were given recorded, written and

illustrated instructions, informing them that they would

have to indicate, in each of a succession of trials, which of

Table 1 Demographic characteristics of individuals with ASD and controls

ASD Controls Statistics

All participants

N 33 38

Age M = 24.5 (7.1–54.45), SD = 13.6 M = 25.0 (7.29–49.5), SD = 14.1 W = 605, p = 0.81

Intellectual quotient M = 107 (68–145), SD = 19.5 M = 106 (80–125), SD = 12.8 W = 651, p = 0.78

Gender (male/female) 27/6 20/18 –

ADOS 13.3 (4.3) – –

SRS 85.4 (17.7) – –

Children only

N 11 14

Age M = 9.80 (7.1–12.3), SD = 1.87 M = 9.66 (7.29–12.7), SD = 1.35 W = 80, p = 0.89

Intellectual quotient M = 104 (77–136), SD = 23.7 M = 110 (80–125), SD = 12.96 W = 61.5, p = 0.41

Gender (male/female) 7/4 5/9 –

ADOS 13 (3.4) – –

SRS 85.8 (23.3) – –

Adults only

N 22 24

Age M = 31.8 (18.2–54.5), SD = 10.6 M = 33.9 (19.4–49.5), SD = 9.64 W = 217, p = 0.31

Intellectual quotient M = 108 (68–145), SD = 17.5 M = 102 (81–125), SD = 12.0 W = 327, p = 0.17

Gender (male/female) 20/2 15/9 –

ADOS 13.1 (5.0) – –

SRS 82.3 (16.1) – –
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two faces looked kinder. The question was formulated in

terms of kindness because trustworthy translates into sev-

eral words in French (‘‘digne de confiance’’) and it is not

clear that the concept would be easily understood by

children and by low-functioning individuals. Each trial

began with the presentation of a pair of faces, which

remained on screen until a response was made, or, during

the test session, until the maximum time allowed for

response (7,000 ms) was elapsed. No participant reported

difficulty with this limitation. However, 8 participants

failed to provide a response before the time limit in 1–4

trials. The total number of no-response trials was 14 trials

for the whole population. All but one no-response trials

regarded photographic stimuli. The rate of no-response

trials did not differ significantly between groups (mean rate

in ASD: .007 per trial, controls: .004 per trial, t(46.7) =

-.75; p = .47). No-response trials were considered as

incorrect responses. During the training session, each

response was followed by visual and auditory feedback.

The training session was composed of 6 different stimuli

pairs (three synthetic and three photographic), and repeated

until the participant succeeded in 3 out of 4 consecutive

trials. The participant was then informed by a recorded and

written message that no more feedback would be provided

and that the time was going to be limited, and the program

moved on to the test session. The test session was

composed of 10 synthetic and 20 photographic pairs dis-

played in a fixed order. During the test session, if a par-

ticipant failed to provide a response in 2 consecutive trials,

negative feedback was provided and the program paused.

The experimenter then repeated the instructions and made

sure that the participant was ready to resume.

A pilot study with adults from the general population

(n = 36) revealed a strong correlation between scores in

the social judgment task (r = .50, p \ 0.01) and the

Empathy Quotient (Baron-Cohen and Wheelwright 2004),

but not with the Eyes test (Baron-Cohen et al. 1997),

suggesting that this score relates to more general social

abilities.

Statistical Analysis

In order to assess whether social judgment was altered in

ASD, scores obtained on the photographic pictures were

analyzed using an ANCOVA with diagnostic (ASD vs.

controls) groups, gender and age group (adult vs. children)

as between-subject factors and IQ as covariate. We per-

formed a second ANCOVA on the scores obtained on the

synthetic pictures, with difficulty level (high vs. low per-

ceptual cues) as within-subject factor, diagnostic groups

(ASD vs. controls), age group and gender as between-

subject factors and IQ as covariate. All analyses were

performed with R (R-Core-Team 2012). According to the

hypothesis of a degraded sensitivity to perceptual cues in

ASD, social judgment might require a greater amount of

perceptual cues in participants with an ASD. In the current

experiment, this would predict a greater group difference

for judgments of synthetic stimuli in the low than in the

high perceptual cues condition (group x difficulty

interaction).

Results

Results are summarized in Table 2 and illustrated in

(Fig. 2). The analysis on photographic stimuli showed a

significant effect of diagnostic group (F(1,55) = 13.7,

p = .0005), a significant effect of age group

(F(1,55) = 6.0, p = .018) and no other effect nor interac-

tion. Thus, performance in the social judgment task was

higher in adults than in children, and higher in controls

than in patients with ASD.

Given the significant age-group effect and the unbal-

anced gender ratio of the diagnostic groups, we further

investigated whether the effect of diagnostic group on the

judgment of photographic stimuli was significant in each of

these subgroups. We therefore performed post hoc analyses

comparing ASD and controls using unilateral Wilcoxon

Fig. 1 Stimuli samples. Top photographs (Lundqvist et al. 1998).

Bottom synthetic pictures (Oosterhof and Todorov 2008)
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tests. Social judgment was atypical in ASD in adults, in

children, in males and marginally significantly lower in

females. The effect size (Cohen d) of the diagnostic group

difference in male and female subgroups was large, .84 and

.68, respectively. To fully address the issue of a potential

diagnostic group effect artificially caused by gender

imbalance in the population studied, we also conducted the

main analysis on males only. Removing female participants

did not affect age- and IQ-matching (supplementary

Table 1). The ANCOVA on photographic stimuli showed a

main effect of diagnostic group (F(1,31) = 7.9; p = .009),

a marginally significant effect of age group (F(31) = 2.94;

p = .096) and no other effect nor interaction. This, added

to the absence of effect of gender on scores obtained on

photographic stimuli, suggests that social judgment might

be similarly affected in both males and females.

The analysis on synthetic stimuli revealed no effect of

diagnostic group (F(1,55) = 0.25, p = .62), nor IQ

(F(1,55) = 2.14, p = .15) nor age group (F(1,55) = 2.60,

p = .11), but a strongly significant effect of difficulty level

(F(1,55) = 185, p \ .0001) and a marginally significant

effect of gender (F(1,55) = 3.05, p = .086). There was no

interaction between level of difficulty and diagnostic group

(F(1,55) = 0.72, p = .4) but a marginally significant inter-

action between difficulty, age group and gender (F(1,55) = 4,

p = .052). No other interaction approached significance.

Individuals with an ASD provided atypical social

judgment on faces limited to photographic stimuli. The

analysis restricted to synthetic stimuli showed a similar

performance between groups, and a similar effect of the

quantity of perceptual cues.

Table 2 Scores in the photographic and synthetic pictures task

ASD Controls Statistics

Photographic

All participants M = .72 (.5–.9), SD = .098 M = .81 (.6–1), SD = .094 D: (F(1,55) = 13.7, p = .0005);

A: (F(1,55) = 6, p = .018);

G: (F(1,55) = 1.27, p = .27);

IQ: (F(1,55) = .04, p = .84);

D 9 A; D 9 G; A 9 G;

D 9 IQ; A 9 IQ; G 9 IQ; D 9 A 9 G;

D 9 A 9 IQ; D 9 G 9 IQ; A 9 G 9 IQ;

D 9 A 9 G 9 IQ: NS

Children only M = .69 (.55–.8),SD = .081 M = .77 (.65–.9), SD = .087 W = 116, p = 0.017

Adults only M = .74 (.5–.9), SD = .1 M = .83 (.6–1), SD = .093 W = 393, p = 0.002

Males only M = .72 (.5–.85), SD = .1 M = .81 (.65–.95), SD = .089 W = 398.5, p = 0.003

Females only M = .74 (.65–.9), SD = .092 M = .81 (.6–1), SD = .1 W = 75.5, p = 0.078

Synthetic

Easy trials M = .96 (.6–1), SD = .093 M = .96 (.6–1), SD = .095 D: (F(1,66) = 0.26, p = .61);

A: (F(1,66) = 2.80, p = .099);

G: (F(1,66) = 3.28, p = .075);

IQ: (F(1,66) = 2.30, p = .13);

Diff: (F(1,66) = 177, p \ .0001); Diff 9 D:

(F(1,66) = 0.68, p = .41);

Diff 9 A; Diff 9 G; Diff 9 IQ: NS

Difficult trials M = .61 (.2–1), SD = .23 M = .64 (.2–1), SD = .21

CTL control group, ASD ASD group, D = diagnostic group, A age group, G Gender, Diff Difficulty level, 9 interaction, NS non significant

Fig. 2 Social judgment on photographs and synthetic pictures. CTL

control group, ASD ASD group, SP synthetic pictures, Ph photo-

graphs, D difficult pictures, E easy pictures. Error bars represent SE
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Discussion

The current study examined social judgment on faces, in

adults and children with and without ASD. Our findings

reinforce preliminary findings that individuals with ASD

make atypical social judgments on faces. However, the

analysis restricted to synthetic stimuli showed a similar

performance between groups, and a similar effect of the

quantity of perceptual cues. Taken together, our results do

not support the hypothesis of a degraded sensitivity to

perceptual cues in ASD, but floor and ceiling effects cannot

be ruled out. Alternative explanations for the atypical

social judgment in ASD and the conflicting results between

photographic and synthetic stimuli deserve discussion.

Altered Social Judgment on Faces

The main result of this study is that social judgment on

faces is atypical in individuals with ASD. What could be

the impact of this atypicality on social interaction of

individuals with ASD? Social vulnerability of individuals

with ASD has been repeatedly reported: they are often

victims of bullying and victimization (Cappadocia et al.

2012). Difficulty in judging their potential social partners

might contribute to making them more vulnerable to

abusers (Sofronoff et al. 2011; Sterzing et al. 2012).

Indeed, they have difficulty in judging the appropriateness

of social behavior (Baron-Cohen et al. 1999; Zalla et al.

2009). Although social judgment predicts some social

outcomes of the individual that is judged (Blair et al. 2004;

Mazur et al. 1984; Mazur and Mueller 1996; Todorov et al.

2005), it is unclear whether facial traits reflect any psy-

chological property or virtue of the subject and to what

extent judgments of ‘‘kindness’’ (as well as judgments of

‘‘trustworthiness’’ or ‘‘approachability’’) are good predic-

tors of the success of an interaction. In other words, eco-

logical relevance of social judgment skills is unclear, but

the fact that these skills are altered in a population who

struggle with social interaction is of importance. Further

studies may be useful in testing the link between face-

based social judgment skills and other social skills or

outcomes.

Discordant Performances on Synthetic Versus

Photographic Pictures

Another important finding of this study is that participants

with ASD are less accurate than controls on photographs

whereas they are equally accurate on synthetic pictures. A

similar dissociation between natural and synthetic pictures

has been previously reported in facial expression recogni-

tion (Rosset et al. 2008). The question can be raised of

whether synthetic stimuli really elicit social judgment. We

believe that they do: first, previous studies based on the set

of pictures developed by Oosterhof and Todorov (2008),

social judgment on synthetic faces follows predictions

based on the computer model. Moreover, variation of the

quantity of physical traits leads to variation in the accuracy

of the judgment, further suggesting the relevance of these

traits for social judgment. However it remains possible that

synthetic faces only include a fraction of the socially rel-

evant cues present on real faces. An atypical use of the

remaining cues (selectively present in photographic stim-

uli) by the ASD group might account for the discordant

performance between photographic and synthetic stimuli.

Can this discordance be explained by any difference in

difficulty between the two types of stimuli? Since perfor-

mance in photographic stimuli ranges between the diffi-

culty in easy and difficult synthetic subsets, it cannot be

claimed that photographic stimuli are merely ‘‘harder’’ than

synthetic ones. Thus the potentially greater complexity of

real faces compared to synthetic ones does not seem to

decrease the performance of either ASD or control indi-

viduals. Furthermore, both groups showed similar perfor-

mance on easy and difficult synthetic stimuli. However,

this similarity does not rule out a possible difference

between groups (as well as between age groups) on other

points of the difficulty continuum. For example a differ-

ence might have been found at intermediate levels of dif-

ficulty, while being masked by floor and ceiling effects on

more extreme levels of the difficulty continuum. Indeed,

the intermediate level of performance on photographic

stimuli, compared to performance on easy and difficult

synthetic stimuli, suggests that photographic stimuli could

stand at an intermediate level on a same continuum of

perceptual difficulty, where a between-group difference is

more easily detectable than at more extreme levels where

performance is bounded. Testing intermediate levels of

difficulty on synthetic stimuli in a future study might

address this point.

Another important difference between synthetic and

photographic stimuli may be variability of the perceptual

cues: the synthetic stimuli used in this study have been

created by averaging traits measured in photographs

(Oosterhof and Todorov 2008). It is widely believed that

persons with an ASD have difficulty recognising a sample

when it slightly differs from the prototype. This sensitivity

to variation manifests itself in face processing as a diffi-

culty in categorizing faces by gender, when they are more

distant from the prototype (Strauss et al. 2012). Similarly,

we hypothesize that a diminished tolerance to variability

might explain difficulty in social judgment in natural but

not synthetic images. Parametric manipulations of vari-

ability might address this question in a future study.
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Study Limitations

Limits of the present study include the fixed order of the

stimuli, due to the constraints of the whole test battery. The

stimuli of the present tasks were included in a larger set of

cognitive exploration, aiming to discriminate intra- instead

of inter- individual effects. If confirmation of our results in

a different setting is needed, it is not clear in which way an

effect of order might have affected the results. The task

was short and the absence of feedback given to participants

during the test session limits the bias of a non random

presentation of the stimuli.

Another criticism may arise from the translation of the

word ‘‘trustworthy’’ into ‘‘kind’’ in French (‘‘gentil’’).

However, all value judgments are highly inter-correlated

(Oosterhof and Todorov 2008). Using the word ‘‘kind’’ has

the advantage of showing that social judgment of persons

with ASD not only differs for abstract terms (such as

‘‘trustworthiness’’, ‘‘approachability’’) but also for a very

common, age-independent, notion. Moreover, the rele-

vance of the vocable ‘‘kind’’ was confirmed by the high

performance of adults and children participants in pilot

experiments. The finding that judgment of ‘‘kindness’’ is

atypical in ASD challenges the idea that difficulty in social

perception only appears regarding complex or reflective

social notions (Baron-Cohen 2009). Moreover, social

judgment was not affected by cognitive level, which is

consistent with the idea that social judgment is a fast,

intuitive ability (Todorov et al. 2008).

Further criticism may relate to the population studied:

first, the sex ratio was not balanced between individuals

with ASD and controls. However, gender was taken into

account as a co-factor in the analyses and showed a mar-

ginally significant main effect but no interaction with

diagnostic group. Moreover, when studied separately, both

genders subgroups showed differences between ASD and

controls, suggesting that social judgment is atypical in both

males and females with an ASD. The result of this study

cannot be attributed to a gender imbalance between the

groups. Second, the heterogeneity of IQ is higher in the

population with ASD. However, IQ has no effect on the

performance on photographic stimuli and marginally

interacts with diagnostic group on the performance on

synthetic stimuli (a higher IQ tend to predict a lower per-

formance on synthetic stimuli in the group with ASD),

without interacting with difficulty. Thus IQ of the partici-

pants does not seem to impact the results of this study.

Lastly, the very large age range of the population studied

might have introduced an additional bias. However, while

age group unsurprisingly affected social judgment, it did

not interact with diagnostic, suggesting a similar effect of

diagnostic group in both children and adults. We believe

that the wide age range in this study is a strength: we

studied here two distinct populations—children and

adults—that both showed a similar group difference when

analyzed independently in post hoc tests, providing an

internal replication of social judgment atypicity across the

autism spectrum and suggesting that social judgment is

atypical in both adults and children with an ASD. Inci-

dentally, how can the effect of age group be interpreted? In

a cross-sectional design, we cannot rule out that the higher

performance of adults might result from a selection bias

affecting similarly ASD and control groups. More plausi-

bly, the effect of age might reflect a real improvement in

the social evaluation of faces with age, or reflect the fact

that the models are adults, whereas children might be more

accurate at judging their peers than adults. Further studies

might address this point by studying social judgment in

children on children faces.

Conclusion

We believe that the current study contributes to the

understanding of social judgment in ASD by showing

atypical social judgment on faces both in children and

adults with ASD. Our findings raise important questions

about the processes involved and the difference between

photographic and synthetic stimuli that can be further

explored in future studies.
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Lundqvist, D., Flykt, A., & Öhman, A. (1998). The Karolinska

Directed Emotional Faces - KDEF, CD ROM from Department

of Clinical Neuroscience, Psychology section, Karolinska Insti-

tutet, ISBN 91-630-7164-9.

Mazur, A., Mazur, J., & Keating, C. (1984). Military rank attainment

of a west point class: Effects of cadets physical features.

American Journal of Sociology, 90(1), 25.

Mazur, A., & Mueller, U. (1996). Facial dominance. Research in

Biopolitics, 4, 12.

Olson, I. R., & Marshuetz, C. (2005). Facial attractiveness is

appraised in a glance. Emotion, 5(4), 498–502. doi:10.1037/

1528-3542.5.4.498.

Oosterhof, N. N., & Todorov, A. (2008). The functional basis of face

evaluation. Proceedings of the National Academy of Sciences in

USA, 105(32), 11087–11092. doi:10.1073/pnas.0805664105.

Perrett, D. I., May, K. A., & Yoshikawa, S. (1994). Facial shape and

judgements of female attractiveness. Nature, 368(6468),

239–242. doi:10.1038/368239a0.

Philip, R. C., Whalley, H. C., Stanfield, A. C., Sprengelmeyer, R.,

Santos, I. M., Young, A. W., et al. (2010). Deficits in facial, body

movement and vocal emotional processing in autism spectrum

disorders. Psychological Medicine, 40(11), 1919–1929. doi:10.

1017/S0033291709992364.

R-Core-Team. (2012). R: A language and environment for statistical

computing. Vienna, Austria: R Foundation for Statistical Com-

puting. Retrieved from http://www.R-project.org.

Rosset, D. B., Rondan, C., Da Fonseca, D., Santos, A., Assouline, B., &

Deruelle, C. (2008). Typical emotion processing for cartoon but not

for real faces in children with autistic spectrum disorders. Journal

of Autism and Developmental Disorders, 38(5), 919–925.

Samson, F., Mottron, L., Soulieres, I., & Zeffiro, T. A. (2011).

Enhanced visual functioning in autism: An ALE meta-analysis.

Human Brain Mapping,. doi:10.1002/hbm.21307.

Schultz, R. T., Gauthier, I., Klin, A., Fulbright, R. K., Anderson, A.

W., Volkmar, F., et al. (2000). Abnormal ventral temporal

cortical activity during face discrimination among individuals

with autism and Asperger syndrome. Archives of General

Psychiatry, 57(4), 331–340.

Simmons, D. R., Robertson, A. E., McKay, L. S., Toal, E., McAleer,

P., & Pollick, F. E. (2009). Vision in autism spectrum disorders.

Vision Research, 49(22), 2705–2739. doi:10.1016/j.visres.2009.

08.005.

Sofronoff, K., Dark, E., & Stone, V. (2011). Social vulnerability and

bullying in children with Asperger syndrome. Autism, 15(3),

355–372. doi:10.1177/1362361310365070.

Sterzing, P. R., Shattuck, P. T., Narendorf, S. C., Wagner, M., &

Cooper, B. P. (2012). Bullying involvement and autism spectrum

disorders: Prevalence and correlates of bullying involvement

among adolescents with an autism spectrum disorder. Archives

of Pediatrics and Adolescent Medicine, 1–7. doi:10.1001/

archpediatrics.2012.790.

Strauss, M. S., Newell, L. C., Best, C. A., Hannigen, S. F., Gastgeb,

H. Z., & Giovannelli, J. L. (2012). The development of facial

gender categorization in individuals with and without autism:

The impact of typicality. Journal of Autism and Developmental

Disorders, 42(9), 1847–1855. doi:10.1007/s10803-011-1428-1.

Todorov, A., Mandisodza, A. N., Goren, A., & Hall, C. C. (2005).

Inferences of competence from faces predict election outcomes.

Science, 308(5728), 1623–1626. doi:10.1126/science.1110589.

Todorov, A., Said, C. P., Engell, A. D., & Oosterhof, N. N. (2008).

Understanding evaluation of faces on social dimensions. Trends in

Cognitive Sciences, 12(12), 455–460. doi:10.1016/j.tics.2008.10.001.

Warren, Z., Veenstra-Vander Weele, J., Stone, W., Bruzek, J. L.,

Nahmias, A. S., Foss-Feig, J. H., et al. (2011). Therapies for

children with autism spectrum disorders. In A. Publication (Ed.),

Comparative effectiveness review. Rockville, MD: Agency for

Healthcare Research and Quality.

Zalla, T., Sav, A. M., Stopin, A., Ahade, S., & Leboyer, M. (2009).

Faux pas detection and intentional action in Asperger Syndrome.

A replication on a French sample. Journal of Autism and

Developmental Disorders, 39(2), 373–382.

J Autism Dev Disord

123

http://dx.doi.org/10.1037/0022-3514.87.6.763
http://dx.doi.org/10.1037/0022-3514.87.6.763
http://dx.doi.org/10.1007/s10803-011-1241-x
http://dx.doi.org/10.1207/s15326942dn2703_6
http://dx.doi.org/10.1016/B978-0-444-53884-0.00025-7
http://dx.doi.org/10.1016/B978-0-444-53884-0.00025-7
http://dx.doi.org/10.1017/S0033291709991395
http://dx.doi.org/10.1017/S0033291709991395
http://dx.doi.org/10.1007/s10803-005-0039-0
http://dx.doi.org/10.1007/s10803-005-0039-0
http://dx.doi.org/10.1037/1528-3542.5.4.498
http://dx.doi.org/10.1037/1528-3542.5.4.498
http://dx.doi.org/10.1073/pnas.0805664105
http://dx.doi.org/10.1038/368239a0
http://dx.doi.org/10.1017/S0033291709992364
http://dx.doi.org/10.1017/S0033291709992364
http://www.R-project.org
http://dx.doi.org/10.1002/hbm.21307
http://dx.doi.org/10.1016/j.visres.2009.08.005
http://dx.doi.org/10.1016/j.visres.2009.08.005
http://dx.doi.org/10.1177/1362361310365070
http://dx.doi.org/10.1001/archpediatrics.2012.790
http://dx.doi.org/10.1001/archpediatrics.2012.790
http://dx.doi.org/10.1007/s10803-011-1428-1
http://dx.doi.org/10.1126/science.1110589
http://dx.doi.org/10.1016/j.tics.2008.10.001

	Atypical Social Judgment and Sensitivity to Perceptual Cues in Autism Spectrum Disorders
	Abstract
	Introduction
	Methods
	Participants
	Experimental Procedure
	Statistical Analysis

	Results
	Discussion
	Altered Social Judgment on Faces
	Discordant Performances on Synthetic Versus Photographic Pictures
	Study Limitations

	Conclusion
	Acknowledgments
	References


