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Objective: Previous research found that autism spectrum disorder (ASD) was characterized 
by eye avoidance of threatening facial expressions. However, it still remains unclear as to 
whether these abnormalities are present in parents of children with ASD. Our study aimed to 
investigate the gaze patterns of parents of children with ASD in the threatening facial 
expressions.
Methods: Thirty-four parents of children with ASD and 35 parents of typically developing 
(TD) children participated in our study. We investigated the total fixation time of participants 
when they viewed different facial expression (eg, happy, fearful, angry, sad) videos and 
examined changes in the fixation duration over time.
Results: We observed the following: a) the total fixation time of the parents of children with 
ASD on the eyes of fearful faces was significantly shorter than that of the normal group, and 
the difference lasted for five seconds (four to six seconds, eight to nine seconds) throughout 
the process; and b) The parents of children with ASD avoided the eyes of angry expression 
faces at around five seconds after the stimulus onset.
Conclusion: We concluded that parents of children with ASD tended to avoid the eyes of 
threatening expression faces while viewing the dynamic emotions video.
Keywords: parents of children with ASD, total fixation time, threatening facial expressions

Introduction
Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder, the main 
characteristics of which include developmental deficits in social interactions and 
communication as well as restricted interests and behaviors.1–3 Twin studies and large- 
scale epidemiological studies provide clear evidence of the genetic components of 
ASD, and it is estimated that the disease heritability of ASD is as high as 90%, which 
means that ASD is one of the most heritable neuropsychiatric disorders.2,4,5 However, 
another study indicated that the heritability in ASD was 52.4%, which was largely 
attributable to common mutations.6 This shows that genetic and environmental factors 
play an important role in the pathophysiological mechanism of ASD. Family members 
of those with ASD share some of the behavioral and cognitive features of ASD.5,7,8 

A considerable number of parents and siblings of children with ASD exhibit behavioral 
characteristics that are similar to certain core symptoms of ASD.9 These definite 
characteristics of ASD are more prevalent among family members of those with 
ASD, and they are termed the “broad autism phenotype”.10,11

Eye avoidance was considered as the most striking feature of ASD.12–14 The 
gaze-aversion hypothesis holds that those with ASD will not avoid looking at the 

Correspondence: Lei Zhang; Chunyan 
Zhu  
School of Mental Health and Psychological 
Sciences, Anhui Medical University, Hefei, 
People’s Republic of China  
Email zhanglei17236@aliyun.com; 
ayswallow@126.com

Neuropsychiatric Disease and Treatment 2021:17 1869–1879                                            1869
© 2021 Yang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Neuropsychiatric Disease and Treatment                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 8 January 2021
Accepted: 17 May 2021
Published: 9 June 2021

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

mailto:zhanglei17236@aliyun.com
mailto:ayswallow@126.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com


eyes of all emotional faces, but that they will avoid look-
ing at threatening faces. This aversion to looking at threa-
tening faces can be understood as an attempt to alleviate 
the discomfort that is experienced while gazing at the eyes 
of threatening faces, and the eyes are regarded as the most 
powerful tool to convey threatening information.15,16 Fear 
and anger are perceived as threatening emotions, and both 
of these emotions tend to elicit a strong and rapid neuro-
logical response. However, they differ in their nature. For 
instance, eye avoidance in ASD was the most salient 
phenomenon when looking at threatening facial expres-
sions (eg, anger).17 Anger expresses information that com-
municates a kind of direct threat, and it indicates that the 
threat originates from the figure that corresponds to the 
face. As such, it conveys the presence of a type of social 
threat. Adults with ASD exhibit poorer recognition abil-
ities and a reduction in attention to others’ eyes when 
observing fearful facial expressions.18 Fearful facial 
expressions communicate an indirect threat, and they indi-
cate that the threat derives from the surrounding environ-
ment, which means that they can convey a type of 
environmental threat.19

For first-degree relatives of ASD, data from functional 
magnetic resonance imaging studies (fMRI) revealed that 
the ASD group, as well as siblings of those in this group, 
had less activation of the fusiform gyrus (a brain area 
involved in facial processing) compared to those in the 
normally-developed control group.20 Moreover, parents of 
children with ASD showed a remarkable reduction in the 
time spent fixating the eye region of faces.21,22 

Nevertheless, thus far, few studies have investigated facial 
expressions that are perceived as threatening among rela-
tives of individuals with ASD. Only one study of siblings 
of children with ASD suggested that these infants showed 
a bias towards fearful facial expressions, and a stronger 
fear bias could relate to less social difficulty.23 It remains 
unclear as to whether parents of children with ASD exhibit 
the same abnormalities as those observed in the case of 
ASD when processing threatening facial expressions, and 
whether this abnormality is associated with social 
disorders.

Eye-tracking (ET) has also been widely used in studies 
of gaze patterns and attention processes in individuals with 
ASD while viewing socially salient stimuli, such as emo-
tional facial expressions.24 In the current study, the experi-
mental material included dynamic emotional face 
processing videos. In social interactions, humans must 
constantly monitor the facial expressions of others so 

that they can then adjust and adapt their behavior accord-
ingly. People’s facial expressions are dynamic in nature. 
Because of the complexity of the analytical method, many 
experimental designs of emotional facial expressions in 
ASD focused on presenting static basic emotions, and 
few studies employed dynamic stimuli by incorporating 
authentic naturalistic elements.25–27 Nevertheless, by com-
paring the performance of people with ASD on static and 
dynamic emotional stimuli, previous studies concluded 
that static stimuli could not accurately reflect the needs 
of daily social interactions, and dynamic emotional stimuli 
proved more authentic as they accurately reflected the 
process of emotional changes, and were deemed more 
suitable for distinguishing between two groups of emo-
tional differences.28,29 At present, dynamic videos are 
rarely used to study gaze patterns when attending to emo-
tional faces among parents of children with ASD.

The current study aimed to test whether eye avoidance 
differences occurred in parents of children with ASD in 
respect to four facial expressions (ie, happy, angry, sad, 
and fearful). We hypothesized that eye avoidance in parents 
of children with ASD specifically targets threat-related 
facial expressions, and the greater the aversion to looking 
at the eyes of threatening faces, the more serious the social 
disorder. However, previous eye movement studies have 
mostly focused on the overall viewing time of first-degree 
relatives of ASD.18,30 Clinical observations and daily life 
indicate that people with ASD tend to react by taking the 
initiative and avoiding faces after they have perceived the 
faces,31–33 and the gaze pattern of ASD first-degree rela-
tives is similar to that of ASD. Therefore, the overall view-
ing time may not be able to reveal the characteristics of 
emotional face processing in ASD parents. This requires 
a more detailed time analysis of the entire mechanism 
underlying face processing, which could elucidate differ-
ences observed between parents of ASD children and the 
normal group in respect to gaze patterns on the eye region 
of emotional faces. We expected that the parents of children 
with ASD would not avoid looking at the eyes of threaten-
ing faces during the early stage of the video, but that they 
would avoid looking at the eyes of threatening faces during 
the middle and later stages of the video.

Methods
Participants
We recruited 38 parents (12 males, 26 females) whose 
children had been diagnosed with ASD by pediatric 
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psychiatrists, according to the diagnostic criteria of ASD 
published in the Diagnosis and Statistics Manual of Mental 
Disorders (DSM-V). Four adults were subsequently 
excluded, due to technical issues during data recording (n 
= 1), or eye-tracking calibration failure (n = 3). Ultimately, 
our study included 34 participants (10 males, 24 females), 
aged between 21 and 49 years of age (M = 34.61, SD = 
6.61). A total of 35 participants, who were matched for sex, 
age, were recruited as controls (12 males, 23 females; age 
range 28–40; M = 33.89; SD = 3.67). In addition, the ASD 
parent groups and control groups were matched on the basis 
of their intelligence level (ASD parents, 27.17 ± 1.45; con-
trols, 26.41 ± 2.08; Montreal Cognitive Assessment). The 
demographic characteristics of the participants are reported 
in Table 1. None of the participants had any previous history 
of psychiatric problems, or severe physical or eye problems, 
and all of the participants were right-handed. All participants 
volunteered to participate in this experiment and provided 
their written informed consent.

Apparatus
We used the SMI-RED portable ET recording system 
(iView X Hi-Speed, Senso Motoric Instruments, Berlin, 
Germany) to monitor participants’ eye movements. ET 
includes a host display and a subject-specific display. 
The screen resolution was set to 1680×960 pixels, the 
sampling frequency was 250 Hz, and the spatial resolution 
was 0.03°. We used Experiment Center software for the 
ET experiments and BeGaze software for data analysis.

Materials
Montreal Cognitive Assessment
The current study utilized the final revised version of the 
Montreal Cognitive Assessment (MoCA) scale. This is 
a rating tool for rapid screening for cognitive impairment. 
It includes 11 items that cover eight cognitive fields, such 

as attention and centralized executive function, memory, 
language, visual structure skills, abstract thinking, compu-
tation and orientation. The scale is used to measure the 
level of intelligence, with a total score of 30 points.

Autism-Spectrum Quotient (AQ)
The AQ test is used as a quantitative measurement tool for 
broader autism phenotypes (BAP). It was first proposed 
and compiled by Baron-Cohen and his colleagues in 2001, 
and later translated and adapted by Zhang Long. In addi-
tion, the reliability and validity of the adapted AQ scale 
has been verified.34 The AQ test is a self-report screening 
tool that measures the severity of autism characteristics 
using five sub-scales (ie, social skills, communication, 
attention to detail, attention shift, and imagination). 
Higher scores are indicative of the ASD prototype.

Interpersonal Ability Scale (IAS)
The Interpersonal Ability Scale was compiled by 
a Chinese scholar, Ma Jianqing, and its reliability and 
validity have been verified. It is used to measure social 
interaction skills. The scale uses a five-point scoring 
method and has a total score of 150 points. Higher scores 
indicate reduced social skills.

Eye-Tracking Paradigm
The ET paradigm used in this study was adapted from 
a previous study.35 We used a total of four films, which 
conveyed four basic emotions, ie, happiness, sadness, 
anger, and fear. Each film consisted of the same scene, 
with a woman standing in front of a black background. 
Only the woman’s head and shoulders were shown in 
these films. The scenes of each film were identical (see 
Figure 1). All of the films were silent. No story and no 
speech were presented on the computer screen. The 
computer screen only showed a woman who dynamically 
and frankly expressed her feelings (10 seconds each). In 
the happy film, the woman laughed heartily. In the fear 

Table 1 Demographic Data of ASD Parent and TD Parent (Mean ± SD)

ASD Parents TD Parents t/χ p-value

Subject(n) 34 35 / /

Sex (male/female) 10/24 12/23 0.67 0.42

Age 34.61 ± 6.61 33.89 ± 3.67 0.57 0.57

Years of education 12.61 ± 2.84 13.40 ± 3.22 −0.88 0.41

MOCA 27.17 ± 1.45 26.41 ± 2.08 1.64 0.20

Abbreviations: ASD parent, parent of children with ASD; TD parent, parent of typical development children.
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film, she expressed fear by communicating extremely 
scared facial expressions. In the angry film, the woman 
expressed her anger directly by biting her teeth and 
widening her eyes. In the sad film, the woman cried 
tears.

Design and Procedure
All of the participants were assessed individually in 
a silent room with an adjustable chair and a 30-inch 
computer on a table Participants were seated 60–80 cm 
directly in front of the screen with their eyes looking up 
at the center of the screen. Before the experiment, we 
used the SMI-RED five-point calibration method for 
each participant. We included participants in the experi-
mental study only if all five points (ie, average error of 
each calibration point was less than 1◦ of visual angle) 
for the two eyes were captured by the SMI-RED. A trial 
began with a picture showing the instruction “Please 
watch the following film carefully.” Then, the eye- 
tracker randomly played four films, and participants 

were requested to watch randomly. After the participants 
had finished watching the films, the message “Thank you 
for your cooperation” appeared on the screen.

Data Analyses
The current study used the participants’ total fixation time 
while watching emotional films as an indicator. For each 
film used in the experiment, regions of interest were 
delimited manually using SMI-RED eye-tracking soft-
ware. We defined two areas of interest (AOIs) on the 
actress’s face in the film, ie, the eyes and mouth (see 
Figure 1). It has been suggested that the eyes and mouth 
play a crucial role in emotion recognition, and 
a combination of both of these regions has been 
recommended.36 Finally, the eye-tracker counted all of 
the data in each of the AOIs. We then used BeGaze 
analysis software to export eye movement data. The 
BeGaze software generated a variable termed “Total 
Fixation Time,” which is the sum of the duration of all 
fixations within the given AOIs.

Figure 1 Four emotional videos and AOIs.
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This study used SPSS version 16.0 software to analyze the 
data. Demographic data and scale data were analyzed using 
two independent sample t-tests and chi-square tests. A 2 
(Group: ASD parent and TD parent) × 4 (Expression: happy, 
sad, fearful and angry) repeated-measures analysis of variance 
(ANOVA) was used to measure whether the two groups 
showed significant differences in the AOI fixation time for 
the four different expressions. If a significant interaction was 
found between “group” and “expression”, we decided that we 
would carry out Post hoc comparisons (after Bonferroni cor-
rection) to determine whether eye avoidance in parents of 
children with ASD was modulated by different expressions.

We furthermore employed temporal-course analyses to 
explore how the eye-avoidance pattern of parents of children 
with ASD changed with time, and how the eye-gazing time 
of each group changed over time. To track the time course of 
the eye movements, each 10-second video presentation was 
subdivided into 10 one-second intervals. A 2 (Group: ASD 
parent and TD parent) × 10 (Time:1–10s) repeated-measures 
ANOVA was conducted for four expressions (ie, happy, sad, 
fearful, and angry) in this study.

Results
Behavioral results
For the IAS, the results of the independent samples t-test 
showed that the scores of ASD parents were significantly 
higher than those of parents in the control group (F = 2.11, 
p = 0.05). For the AQ test, the results of the independent 
samples t-test showed that no significant differences were 
observed between the two groups in respect to the AQ 
scale total score and social skills (F = 0.00, p = 0.99), 
attention to conversion (F = 0.72, p = 0.40), attention to 

detail (F = 0.29. p = 0.60), and imagination (F = 0.07, p = 
0.79) sub-scale scores, whereas ASD parents scored sig-
nificantly higher on the speech sub-scale scores (F = 1.31, 
p=0.26) than normal parents. (see Table 2).

Eye-Tracking Results
Total Fixation Time on Eyes
In this study, a 2 (Group: ASD parents and TD parents) × 
4 (Expression: happy, sad, fearful, and angry) repeated- 
measures ANOVA was performed to examine group dif-
ferences in total fixation time on the eyes. As shown in 
Figure 2A, the analysis revealed a main effect of expres-
sion on the total fixation time (F = 17.52, p < 0.01), while 
no significant main effect of group was observed (F = 
2.59, p = 0.11). In addition, we found a Group × 
Expression interaction (F = 2.85, p = 0.04). Post hoc 
comparisons (after Bonferroni correction) were performed 
to detect whether the differences in the total fixation time 
between the two groups were modulated by different facial 
expressions. The results showed that the fixation time of 
the parents of children with ASD on the eyes of fearful 
faces was shorter than that of the control group (F = 5.75, 
p = 0.02). Furthermore, no difference was found in the 
fixation time between the two groups for the video clips 
that depicted happiness (F = 0.88, p = 0.35), anger (F = 
0.73, p = 0.39) and sadness (F = 0.74, p = 0.39).

We also performed post hoc pairwise t-tests (after 
Bonferroni correction). The results revealed that the parents 
of children with ASD paid less attention to eyes of sad faces 
than to the eyes of fearful faces (t = 3.10, p = 0.01). No 
difference was observed between the fixation time on eyes of 
angry and fearful faces (t = 0.56, p > 0.99), and no difference 

Table 2 Comparison of IAS and AQ Date Between ASD Parent and TD Parent (Mean ± SD)

ASD Parents TD Parents t p-value

IAS 93.47 ± 18.58 85.31 ± 13.19 −1.99 0.05*

AQ 114.12 ± 9.98 111.46 ± 9.27 1.11 0.26

Social skills 21.70 ± 4.19 21.71 ± 3.53 −0.02 0.99

Attention shift 25.55 ± 2.78 24.91 ± 3.31 0.85 0.40

Attention to detail 22.79 ± 3.67 23.29 ± 3.99 −0.53 0.60

Communication 22.85 ± 4.14 20.49 ± 4.17 2.34 0.02*

Imagination 21.24 ± 2.71 21.06 ± 2.88 0.27 0.77

Note: *P<0.05. 
Abbreviations: ASD parent, parent of children with ASD; TD parent, parent of typical development children; IAS, Interpersonal Ability Scale; AQ, Autism-Spectrum 
Quotient.
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was found in the case of happy and sad faces (t = 0.732, p = 
0.470), happy and angry faces (t = 1.22, p > 0.99), happy and 
fearful faces (t = 1.78, p = 0.46), and sad and angry faces (t = 
2.54, p = 0.07). The control group was associated with 
a significantly longer fixation time on the eyes of fearful 
faces than on the eyes of sad (t = 6.85, p < 0.01), happy (t = 
5.00, p < 0.01), angry faces (t = 3.79, p < 0.01), and the 
fixation time on the eyes of angry faces was also longer than 
that observed in the case of sad faces (t = 3.06, p = 0.02). We 
found no difference between happy and sad faces (t = 1.85, 
p = 0.40), and happy and angry faces (t = 1.21, p > 0.99).

Temporal-Course Analysis
In addition to analyzing the fixation time on the eyes during 
the entire viewing time, we further examined how the eye- 
fixation duration of each facial expression changed over 
time and determined when each group avoided eye contact. 
The results are shown in Figure 3. For the fearful face, the 
main effect of time was significant (t=30.66, p<0.01), the 
main effect of group was significant (t=2.02, p=0.04), and 
the interaction effect was not significant (t=1.03, p=0.41). In 
order to analyze the influence of time on the fixation time of 
the two groups, we conducted Post hoc comparisons, the 
results of which are as follows: The parents of children in the 
ASD group spent less time looking at eyes during the two 
periods of four to six seconds and eight to nine seconds 
compared with the control group (p<0.05). For the angry 
face, the main effect of time was significant (t=6.41, 
p=0.01), the main effect of group was significant (t=2.23, 
p=0.02), and the interaction effect was not significant 
(t=0.57, p=0.82). Post hoc comparisons indicated that the 
eye fixation time of the two groups was quite similar for all 
periods except at the fifth second (p<0.05). For the sad and 
happy faces, there were no significant differences in time, 

group, and interaction factors. In addition, we found that the 
fixation time on eyes was similar in all epochs between two 
groups. On the other hand, during the early stages (1st to 3rd 
seconds) of the presentation of the four emotional faces, no 
significant difference was found in the fixation time between 
the two groups. (see Figure 3).

Total Fixation Time on Mouth
For fixation time on the mouth, the results of the repeated- 
measures ANOVA showed that the main effect of emotion 
was statistically significant (F = 18.37, p < 0.01), although 
no significant main effect of group was found (F = 0.21, 
p = 0.648), and the interaction between groups and emo-
tion types was also not statistically significant (F = 0.64, 
p = 0.59). For the four film clips, the results of the 
ANOVA revealed no significant difference between the 
two groups in respect to the fixation time on the actor’s 
mouth. (see Figure 2B).

Discussion
In the present study, we observed that eye-avoidance in 
parents of children with ASD was most evident in the case 
of fearful facial expressions. Moreover, the temporal- 
course analysis showed that, for fearful faces, the parents 
of children with ASD spent less time looking at the eyes 
than parents in the control group, and this difference 
occurred significantly in the two periods of 4 to 6 seconds 
and 8 to 9 seconds; for angry facial expressions, it was 
only at the fifth second of the video that the parents of 
children with ASD avoided gazing at their eyes, and eye 
avoidance was not observed at other times. For the happy 
and sad facial expressions, group differences were rarely 
observed at any time. In addition, the behavioral results 
showed that the parents of children with ASD had 

Figure 2 Total fixation time on the eyes (A) and mouth (B) of different emotional faces of the ASD parents and the TD parents (error bars denote standard errors; 
*Denotes p<0.05).
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significantly higher IAS scores than parents of children in 
the control group. For the AQ test, although the total score 
was not significantly different, significant differences were 
observed between the two groups with regard to the com-
munication sub-scales.

Fear and anger are emotions that are perceived as 
threats. As such, they tend to elicit a strong, rapid nervous 
response.37 Our research proved that eye-avoidance among 
parents of children with ASD occurred when they viewed 
fearful faces at the middle and late stages of the video 
clips, which showed that perceived environmental threats 
were more likely to cause gaze aversion in parents of 
children with ASD. For the angry faces, although the 
overall difference in time between the groups was not 
significant, the temporal-course analysis indicated that 
eye-avoidance occurred at 5 seconds (in the middle stages 
of the video clip) after the onset of the angry face stimulus. 
Parents of children with ASD showed less fixation speci-
ficity to the eyes of the angry expression face, which may 
mirror their tendency to avoid the socially threatening 
discomfort that is aroused by angry facial expressions. In 
addition, we found no significant differences in respect to 

the early stages of viewing the emotional video clips. This 
may be because the initial stage of viewing emotional 
faces is the stage at which emotions are recognized, and 
many studies of people with autistic characteristics and 
first-degree relatives with ASD demonstrated abnormal-
ities in the emotion recognition abilities of these 
groups.38–40 Our research is consistent with previous stu-
dies, which may indicate that parents with ASD may be 
able to recognize dynamic threatening emotions that are 
a closer representation of the real world. Once they iden-
tify threatening information, they will choose to avoid 
looking at the threatening information.

A crucial result of our research is that the gaze pattern 
of parents of children with ASD was different to the gaze 
pattern of normal parents, and this difference was evi-
denced by a reduction in the fixation time on the eyes of 
threatening faces. Increased attention to threat-related 
information in the environment is critical for survival. 
Fearful and angry facial expressions communicate threa-
tening stimuli and attract attention faster than emotionally 
positive facial expressions.41,42 Numerous studies have 
proved that the eyes are the core organs of the face that 

Figure 3 Eye-fixation time of the parents of children with ASD and the control groups for different expressions over time (error bars denote standard errors; *Denotes 
p<0.05).
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convey emotions, and they are the central features of 
a threatening face, as they can communicate social and 
threatening messages.43–45 Our conclusions suggested that 
eye-avoidance among parents of children with ASD 
occurred when viewing the eyes of a threatening face, 
and the reasons for this observation may include the fol-
lowing: (1) Parents of children with ASD may be less 
alert, and this manifests in the form of insufficient atten-
tion and an inability to respond quickly to threat-related 
information in the environment. (2) Directly gazing at 
threatening eyes may elicit a high level of anxiety, leading 
to mental and physical discomfort, which may in turn 
stimulate avoidance behavior.

The amygdala is the core brain area that processes 
threatening faces.46–48 The fMRI studies have revealed 
dysfunction of the amygdala in persons with ASD and 
their first-degree relatives.26,44,49,50 Our research found 
that the parents of children with ASD showed abnormal-
ities in their ability to process threatening faces, which 
may be related to damage to the amygdala. Another find-
ing of our study was that, when viewing threatening faces, 
the normal control group had a significantly longer gaze 
time on the eyes of fearful faces than angry faces. Our 
research results are consistent with previous similar stu-
dies, which indicated that, compared with neutral expres-
sions, the perception of fearful and angry expressions 
enhanced the amygdala’s blood-oxygenation-level- 
dependent response, while fearful expressions seemed to 
provoke the greatest response.51–53 However, few imaging 
studies directly compared the brain’s response to fear and 
anger, and this response has not been examined in persons 
with ASD and their first-degree relatives. Therefore, in the 
case of parents of children with ASD, eye-gaze patterns 
while viewing threatening faces were inconsistent with the 
gaze patterns of TD individuals who viewed angry and 
fearful faces, which may indicate abnormalities in amyg-
dala function. However, this conclusion needs to be con-
firmed by further research.

In dynamic scenes, the mouth can also convey some 
social and emotional information. Previous research 
found that no significant difference between individuals 
with ASD and TD individuals in respect to the fixation 
time on the mouth of emotional faces, as the mouth 
cannot convey more visual and communication 
information.17 Our findings are consistent with the pre-
vious study, as no difference was observed in the fixation 
time between parents of children with ASD and parents 
of TD children. This may imply that the threatening 

information transmitted by the mouth is weak. As such, 
parents of children with ASD do not avoid looking at the 
mouth area.

In order to examine autistic-like traits and social inter-
action ability in parents of children with ASD, we con-
ducted IAS and AQ scale tests. For the IAS, we find the 
lower social interaction ability in parents of children with 
ASD. However, we did not find a correlation between the 
eye-avoidance pattern on threatening faces and social 
interaction skills among the parents of ASD children. 
Moreover, the results of the AQ test showed that there 
was no difference in the total score and sub-scales among 
the parents of children with ASD, except for the commu-
nication sub-scale. The correlation analysis suggested that 
eye-avoidance in parents of children with ASD was not 
related to autistic-like traits. These results may imply that, 
when viewing threatening faces, parents’ eye-avoidance 
patterns are not associated with social features of ASD. 
However, previous studies indicated that the bias towards 
threatening faces, exhibited by first-degree relatives of 
people with ASD, was positively correlated with their 
social skills.23 Our research findings are inconsistent with 
the results of previous studies. This may be explained by 
the low heterogeneity of the two groups, which may have 
contributed to the weak correlation between the scale data 
and eye movement data.

Limitation
Some of the limitations of this study should be consid-
ered when interpreting the results reported here. First, 
the overall sample size was relatively small, so it is 
necessary to conduct studies with larger sample sizes 
to verify our conclusions. Second, our experimental 
materials included the use of only female facial expres-
sions, and it is unclear whether male faces are perceived 
as more threatening than female faces.54 Finally, neutral 
emotional faces have not been used as experimental 
materials in our research. We are not sure whether 
parents of children with ASD avoid looking at the 
eyes of neutral faces.

Conclusion
No study has investigated the gaze characteristics of 
emotional faces in parents of children with ASD. 
However, the present study demonstrated how eye- 
tracking measures were able to identify abnormal gaze 
patterns in parents of children with ASD who gazed less 
towards the eyes of threatening faces. Therefore, this 
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study provided a deeper understanding of the gaze pat-
terns of parents of children with ASD. The most striking 
feature of our study was that: (1) our experimental mate-
rials consisted of dynamic emotional video clips that 
were more representative of the real world, which may 
more objectively and accurately reflect the gaze charac-
teristics of participants. (2) Few previous literature pub-
lications have studied the two threatening expressions of 
fear and anger at the same time. Our study examined both 
of these expressions and concluded that, compared with 
normal people, the parents of children with ASD tended 
to avoid looking at the eyes when attending to fearful 
faces. Our findings have important implications for the 
future genetics of autism, and they may apply to 
a number of other neurodevelopmental and psychiatric 
disorders.
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