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Autism is a disorder defined by social deficits, including abnormal gaze patterns. Previous research suggests 
that gaze fixation toward the eye region of a face might cause a heightened emotional response in autism, 
perhaps explaining why individuals with autism avoid looking at the eyes. The present experiment proposes to 
broaden knowledge about eye-region avoidance in autism by examining if it occurs when viewing all types of 
faces, or if it is specific to human faces. In this experiment, control and autism subjects were shown images 
belonging to 5 categories: humans, great apes, monkeys, dogs and cats. A head-mounted eye-tracker recorded 

gaze-position, providing a measure of which areas of the face the subject looks at most, and the pupil diameter, 
which provides a measure of physiological arousal. This latter measure allowed us to determine that human and 
animal eyes are arousing in a similar way in autistics as well as controls. This research provided greater insight 
into the phenomenon of gaze avoidance of the eye-region in individuals with autism, and the results show that 
while performing an experimental memory task, individuals with autism do not display the basic effect of eye 
avoidance at all.  

 
One of the most striking features of autism is abnormal 
face processing abilities in individuals with this disorder. 
Humans are prone to extract social information - like 
emotional disposition or communicative intent - from faces, 
and especially from eyes, which are the major visual area 
of interest during conversation with others. However, 
previous research suggests that autistics focus more on the 
mouth rather than the eyes when viewing a face (Pelphrey 
et al. 2002, Klin et al. 2002, Spezio et al. 2007). Since it is 
known that differences in looking patterns can affect 
behavior (Adolphs et al., 2005), such abnormalities may 
underlie some of the social deficits in autism. However, the 
details of this phenomenon are still largely unexplored, 

including the pervasiveness of this face-processing deficit, 
especially because of the confusing results of some other 
research on face processing in autism which revealed that 
autistic subjects can also perform normally in some 
conditions (van der Geest et al. 2002, Speer et al. 2007). 

Work by Professor Dalton and colleagues suggests that 
gaze fixation toward the eye region of a face causes a 
heightened emotional response in autism (Dalton et al., 
2005). This conclusion comes from a reasearch in which 
functional brain activity was measured while individuals with 
autism viewed and made judgments of human faces. 
Variation of eye fixation within autistics was positively 
correlated with activation of the amygdala – a brain 
structure which plays a role in emotional reactivity. 
  However, measures of amygdala activity do not provide a 
direct measure of arousal, so the theory that eye contact to 
faces is aversive for individuals with autism remains a 
speculation. 

Anecdotally, however, some individuals with autism report 
that looking at eyes is aversive. For instance, Temple 
Grandin, a famous individual with high functioning autism, 
has claimed that this is true when she looks at others eyes 
(Grandin, 1995). Interestingly, Grandin also mentions that 
she relates better to animals than people, which may 
suggest that animal faces may not induce this type of stress 
response. Thus, it is possible that that reduced eye contact 
in autism is specific to human faces, and not other types of 
faces, such as animal faces. 

To test this hypothesis, we carried out an eyetracking 
study with autism and control subjects using both human 
and animal faces (great apes, monkeys, cats, and dogs) as 
stimuli. Using eyetracking, we would be able to measure 
where in the faces individuals are looking.  Furthermore, as 
the pupil dilation response (PDR) provides an accurate 
measure of arousal (Broadshaw, 1967), we would be able to 
determine if human and animal eyes were differentially 
arousing for individuals with autism using a physiological 
measure. 

We further hypothesized that avoidance of the eye-region 
of animal faces would relate to the similarity of the animal 
faces to human faces (the greatest avoidance of the eye-
region will be seen for human faces, less avoidance for 

primate faces, and the least avoidance for dog and cat 
faces). If the same relationship were found between PDR 
and similarity to human faces, it would support the 
suggestion that human features of a face elicit a stress 
response in individuals with autism. 

Our experiment failed to support our hypothesis. Our most 
striking result is that while the subject performed a working 
memory task (2-back task), the basic effect of eye 
avoidance did not show up in autistics.  Furthermore, we 
failed to find any difference between how individuals with 
autism scanned human compared to animal faces. 
Furthermore, their gaze patterns, as well as a variety of 
behavioral responses to questions about images, did not 

differ significantly from control subjects. However, we did 
find more general differences in the way autistics and 
controls look at the images.  
 
METHOD 
Participants 
Six subjects with high-functioning autism (HFA) were 
recruited from the Los Angeles area and the diagnosis of 
autism was confirmed for all subjects using the Autism 
Diagnostic Observation Schedule (ADOS) and the Autism 
Diagnostic Interview – Revised (ADI-R). We compared them 

to 6 control subjects matched on age and gender. 
 
Apparatus and stimuli 
In order to run the experiment, we were using a head-
mounted Eyelink II eye-tracker and a display computer to 
present the various stimuli to the participants. The eye-
tracker provided a number of important measures for this 
experiment: (1) location and duration of fixations, (2) 
number of saccades, (3) pupil diameter, (4) latency and 
location of first fixation. 

In the experiment, we showed images to individuals. This 
exposure contained 100 pictures of 5 categories: (1) 
humans, (2) great apes, such as as chimpanzees and 
gorillas, (3) other primates, as baboons or macaques, (4) 
dogs, and (5) cats. For each image, we outlined particular 
areas of the face. These regions of interest (ROIs) allowed 
us to classify each fixation for all subjects. We included the 
following ROIs: (1) mouth, (2) mouth region, (3) nose, (4) 
left eye, (5) right eye, (6) eye region, and (7) face (see 
Figure 1). Stimuli were randomized for each subject 
separately. Pictures were presented in a gaze-contingent 
manner, wherein subjects had to look at a certain location 
on the screen (indicated by a fixation cross) before the 
stimulus was presented. For each trial, the fixation cross 
randomly appeared on one side of the screen. Once the 
subject fixated it for 100ms, the fixation cross was erased 
and the face stimulus appeared on the opposite half of the 
screen. This procedure allowed us to acquire useful data 
regarding the latency and location of the first fixation. 
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Figure 1 Examples of images with ROI masks 

Procedure 
Eye-tracking task. Subjects were presented with the 
stimuli and had to perform a 2-back working memory task 
on image categories – that is, they had to press a button 
if the current image category matched that category of 
image presented 2 trials ago. There were 20 2-back 
targets for each subject. Eye-tracking data from these 
target trials were discarded for further analysis. Stimuli 
were presented for 2.5 sec with an inter-trial interval of 
0.5 sec. 
Rating task. After eye-tracking, individuals answered 
three questions for each face image: 
a) Perceptual Judgment: How good-looking is this face? 

b) Approach: How much would you want to walk up to this 
face if you'd see it in a street or at a pet store or a zoo? 
c) Threat/Avoidance: How threatening is this face to you? 

Subjects were required to make all ratings on a Likert 
scale (1-9). All stimuli were rated on one question, then 
on the next and and the third respectively. We 
hypothesized that there would be no significant group 
difference in the age ratings because, as a perceptual 
judgement, answering to this question doesn’t envolve 
emotional evaluation. However, for both remaining 
questions (approach and threat) we expected a different 
between the groups because both elicit a sort of an 
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b)distribution of first fixations among ROIs 

  

 

 
 
 
 
 
 
 

 

 
 

 

 

d)distribution of time subjects spend on particular ROIs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

c) mean fixation latency and number of 

fixations 

e)the pupil diameter change while viewing images 

Figure 2 Analysis of the eye-tracking data. Bright colors mean autistic group, dark ones mean controls, on each graph respectively. The time 

unit for fixation latency is a ms. The ROIs on the graphs on the right are: ‘le’ – left eye, ‘re’ – right eye, ‘er’ – eye region, ‘n’ – nose, ‘m’ – 

mouth, ‘mr’ – mouth region, ‘f’ – rest of the face area.  
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emotional judgement, and finding an answer to these 
questions should be processed in a different way in 
autistics. 
The subjects were also interviewed regarding animals they 

currently own or have owned as pets, in order to 
determine if some of them are more familiar with cats or 
dogs than the others. 
 
Statistical analyses 
We conducted the following data analyses: 
1. Analysis of eye-tracking data, each of the following 
taken for different categories.  
a) The latency of the first fixation on the face. 
b) Spatial distribution of first fixations among ROIs. 
c) Mean fixation length and mean number of fixations. 
d) Amount of time autism and control subjects spent 
looking at the eyes (relative to time looking at the whole 
face).  
e) The percent change in PDR while viewing images. 
2. Analysis of behavioral data: ANOVA with the factors 
image category and group carried out for all 3 ratings. 
 
RESULTS 
Eye-tracking task: Both the gaze patterns in terms of 
distribution of first fixation and the amount of time spent 
in different ROIs were very close in autistics and controls 

for each image category (for analyses 1.(a)-(e) see Figure 
2).  

The analysis of mean fixation latency gives a significant 
difference between autistics and neurotypical subjects. In 

autistics, fixations are longer, and as a consequence the 
number of fixations is lower in this group (see Figure 2c). 
 
Rating task.  

In the approach, male subjects tended to rate female 
faces as more approachable.  This gender effect was not 
as striking in female subjects. However, we decided to 
exclude the opposite gender from the analysis of the 
human faces this sexual attraction bias.  

An analysis of variance revealed a category effect in 
each question, and a slight group effect in the threat 
question (t(8)=-2.28 , p= 0.05), but no group effect in 
approach and age question. In approach question, there 
was a slight trend for autistics’ ratings to be  lower (t(8)=-
1.72, p=0.12), though this would have to be confirmed 
with a larger sample size. Finally, there were no 
significant group differences in age ratings (t(8)= -1.40, 
p=0.20). 

Post-hoc two-sample t-tests between groups in each 
question and category (3x5 = 15 comparisons) didn’t give 
any significant difference between groups (see Figure 3).  
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c) threat rating 

Figure 3 Analysis of behavioral data.  
 
 
DISCUSSION 
 

We didn’t find evidence that supported the hypothesis 
that eye contact is systematically avoided in autism. Gaze 
patterns in autistics and controls were very similar which 
is consistent with other research in which participants 
were executed with a cognitive task (Bar-Haim et al., 
2006, Neumann et al., 2006). This finding might suggest 
that a cognitive task changes the way an autistic person 
views faces, though this would need to be tested in a 
more systematic manner. However, the finding of a group 
difference in mean fixation latency has not previously 

been reported, and may provide clues as to how 
individuals with autism process visual stimuli more 
generally. 

In terms of the behavioral judgments, we hypothesized 
that there would be no significant group difference in the 
age ratings because, as a perceptual judgement, 
answering to this question doesn’t involve emotional 
evaluation. However, for approach and threat judgments, 
we expected a difference between the groups because 
both require an emotional judgement. Our results 
supported this hypothesis. Judgments of age were similar 
across groups. However, for threat judgments, autistics’ 
ratings were significantly lower than controls’. It can be 

caused by the fact that this question was straight-forward 
and could be burdened with social approval.   

Autistics’ ratings for approach judgments, which do not 
differ significantly from controls’ responses in this 
relatively small sample of participants, may be a 
consequense of autistics’ adaption to social expectations 
in terms of declared level of will to approach faces or 
elicited threat. They were HFA, adults, all had been 
making effort to respond to society’s expectations towards 
them for all of their lives, and therefore behavioral data 
can be unreliable. 
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