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Abstract: The analysis of hot spots and trends in autism eye movement research is of great significance to the further
development of autism research. This paper uses 915 valid documents screened from the Web of Science Core Collection
database as a sample, and uses CiteSpace 6.1R6 software to analyze the hot spots and future research trends of autism eye
movement research from 2008 to 2023. The study shows that in recent years, the research in this field has generally shown an
upward trend, but it has shown a downward trend after reaching a peak in 2021; the cooperation between authors needs to be
strengthened; each cluster in this field has a relatively clear research theme, and the keywords contained in the cluster are closely
related; the latest research hotspot is artistic features (autistic trait).
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1. Introduction

1.1. Research Background and Importance

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by difficulties in social communication,
stereotyped behavior patterns, and narrow interests[1]. In
recent years, eye movement research, as a non-invasive
research method, has gradually occupied an important
position in autism research. Through eye tracking technology,
researchers can accurately capture the dynamic changes of
individuals in the process of visual information processing
and reveal the differences in visual attention, facial expression
recognition, etc. among autistic individuals[2]. This research
method can not only provide a scientific basis for the early
diagnosis and intervention of autism, but also provide a new
perspective for understanding the neural mechanisms of
autism[3].

Existing studies have shown that autistic individuals have
significant differences in facial recognition, social cue
processing, etc., and these differences can be analyzed in
detail through eye tracking technology[4]. For example, some
studies have found that when autistic children look at facial
expressions, they tend to avoid the eye area and pay more
attention to the mouth or background. This unique gaze
pattern may be an important reason for their social
communication difficulties[5]. In addition, eye movement
research also reveals the specificity of autistic individuals in
terms of attention allocation and information processing
speed, which is of great significance for understanding the
core symptoms of autism [6].

1.2. Research Objectives

This study aims to systematically sort out the main hot
spots and development trends of autism eye movement
research from 2008 to 2023. By using CiteSpace 6.1R6
software, we conducted a knowledge graph analysis of the
relevant literature. The specific goals include: first,
identifying and analyzing the main research hotspots and
frontiers of autism eye movement research; second, revealing
the relationship between the main clusters and keywords in
the research field; third, summarizing the main research

results and development trajectory in this field; fourth,
exploring possible future research directions and trends to
provide guidance and reference for further autism research.

2. Literature Review

2.1. Autism Research Review

Research into autism spectrum disorders involves multiple
genetic and environmental factors and their interactions [7].
Initial studies were devoted to the description of autistic
behavioral phenotypes and the formulation of diagnostic
criteria, as it was first defined by Kanner back in 1943, and
subsequent revision of autism criteria was done in DSM. With
increasing development in science and technology, studies
directed toward the biological basis of autism have evolved,
mainly related to genetics and neuroimaging [8]. Just recently,
through this brain imaging technology, researchers have
found huge differences between the autistic and typical brain
structure and function, particularly in those areas related to
social cognition. On the other hand, some genetic studies of
autism have revealed that many different genes are associated
with the development of autism, including SHANK3 and
CNTNAP2 [9-10]. Mutations in such genes may result in
abnormal connections between neurons and deficits in
synaptic function [11]. In addition, research on intervention
and treatment strategies is also advancing. Behavioral
intervention, drug therapy, and family and school support are
the main means of autism intervention, among which applied
behavior analysis (ABA) is widely considered to be one of the
most effective intervention methods [12].

2.2. Review of Eye Movement Research

As a non-invasive research method, eye movement
research has been widely used in the fields of psychology and
cognitive science, especially in autism research [13]. Through
eye tracking technology, researchers can explore the attention
allocation patterns of autistic individuals in social scenes. For
example, some studies have found that when autistic children
watch facial expressions, they tend to avoid looking at the eye
area and pay more attention to the mouth or background. This
gaze pattern may reflect their difficulties in recognizing facial
expressions [14]. In addition, autistic individuals show slower



reaction speed and lower attention maintenance ability when
processing complex visual information [15]. Eye movement
research can not only help reveal the specificity of autistic
individuals in visual processing, but also provide new tools
for early diagnosis and intervention of autism. For example,
by analyzing infants' eye movement data, individuals at risk
of autism can be identified early, thereby achieving early
intervention [16]. In addition, eye tracking technology is also
used to evaluate the effectiveness of interventions by
comparing changes in individual eye movement patterns
before and after intervention [17].

2.3. CiteSpace Software and its Applications

CiteSpace is a visualization software for analyzing
scientific literature, developed by Professor Chen Chaomei.
The software uses knowledge graph technology to reveal
research hotspots, development trends, and knowledge
structures in academic fields [18]. CiteSpace can process
large-scale literature data and generate a variety of graphs
including co-citation networks and keyword co-occurrence
networks, providing researchers with rich information and
insights [19]. In autism research, CiteSpace is widely used to
analyze research hotspots and trends. Through co-citation
analysis of related literature, core literature and important
research topics in the field can be identified. Keyword co-
occurrence analysis can reveal hot topics and cutting-edge
directions in autism research, such as early diagnosis,
intervention strategies, genetic research, etc. [20]. The
application of CiteSpace is not limited to autism research, but
is also widely used in scientific literature analysis in other
fields, such as medicine, social sciences, education, etc.
Researchers use CiteSpace to analyze literature data and
reveal research hotspots and development trends in their
respective fields [21].

3. Research Design
3.1. Research Methods

CiteSpace is a scientific knowledge graph drawing
software developed by Professor Chaomei Chen of Drexel
University in the United States. It is mainly used to realize
knowledge visualization [22]. Through author and institution
cooperation graphs, keyword co-occurrence, clustering and
emergence, the software can not only reveal the independent
and cooperative publications of authors and institutions in the
research field, but also show the research development
context, research hotspots and research frontiers in the field.
The research results are finally presented in the form of a
visual graph [23].

3.2. Data Source

This paper is based on the Web of Science Core Collection
database, with the keywords "TS=autism AND TS=eye-
tracking" for advanced search, and the article type is selected
as "paper" and "review paper". 915 valid documents were
screened.

3.3. Analysis Results

3.3.1. Distribution of Publication Period

Those 915 selected documents were published from 2008-
2023. From Fig. 1, the number of publications in autism eye
movement research has generally increased from 2008 to
2023, indicating that autism eye movement research has
attracted increasing attention from scholars. Drawing from

the line chart below, which describes the trend of publication
volume over time, one could say that while there was an
increasing annual trend of publications from 2008-2014 and
2015-2021, peaking in 2021, recent years have experienced a
drop each year regarding the number of publications. This at
this moment shows that autism eye movement research has

slowly been dying down in recent years.
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Figure 1. Trend of publications in autism eye movement research

3.3.2. Author Cooperation Network Analysis

The author co-occurrence map can reveal the independent
and cooperative publication of researchers. The higher the
frequency of author publication, the larger the node. The
connection represents the cooperation relationship between
authors. In the parameter setting, the node type (Node Types)
is set to Author, and the time slice (Years Per Slice) is set to 4
years to obtain the author cooperation network map. As
shown in Figure 2, the number of nodes is 280, the number of
connections is 652, and the network density is 0.0167. From
the network density and the connection situation in the figure,
it can be seen that there is cooperation between authors, but
there are also scholars who publish independently. After
analysis, it can be found that scholar Shic, Frederick has the
most publications, reaching 30 articles, followed by scholar
Falck-ytter, Terje and scholar Johnson, Mark H, with 24 and
20 articles respectively, and scholar Dawson, Geraldine and
scholar Bolte, Sven have published 19 articles each. Among
the scholars who published more papers, there was
collaboration between Chawarska, Katarzyna, Dawson,
Geraldine and Shic, Frederick, collaboration between Bolte,
Sven and Charman, Tony, and collaboration between Vivanti,
Giacomo and Dissanayake, Cheryl.

3.3.3. Analysis of Publishing Institutions

The institutional co-occurrence map can reveal the
independent and collaborative publications of research
institutions. The higher the frequency of publication of
research institutions, the larger the node. The connection
represents the cooperation between institutions. In the
parameter setting, set the node type (Node Types) to
institution (Institution) and the time slice (Years Per Slice) to
4 years to obtain the institutional cooperation network map.
As shown in Figure 3, the number of nodes is 247, the number
of connections is 844, and the network density is 0.0278.
From the network density and the connection situation in the
figure, it can be seen that there is a close cooperation between
institutions. After setting the parameters, the six major
publishing institutions are obtained as shown in Figure 3,
namely Uppsala University in Sweden with 36 papers, Yale
University with 32 papers, La Trobe University with 32
papers, King's College London with 31 papers, University of
Washington with 29 papers, and Karolinska Institute with 28
papers.
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Figure 2. Collaboration network of authors in the field of autism eye movement research
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Figure 3. Collaboration network of institutions that publish papers in the field of autism eye movement research

3.3.4. Keyword Co-occurrence Analysis

Keywords are highly condensed versions of the main
research content of the article. The frequency, relevance, and
emergence of keywords can reveal the research hotspots,
internal connections, and research frontiers in the research
field. The higher the frequency of keyword occurrence, the
larger the node. A line represents that the keywords have
appeared together in the same document. The thicker the line,
the higher the correlation between the two keywords. In the
parameter setting, set the node type (Node Types) to keyword
(Keyword) to obtain the keyword co-occurrence map, as
shown in Figure 4. The number of nodes in the map is 467,
the number of links is 921, and the network density is 0.0085.
After parameter setting, we obtained fourteen key words:
adolescent, amygdala, eye gaze, 1st year, face recognition,

deficit, eye movement, executive function, information,
activation, facial expression, absence, behavior, and anxiety.

3.3.5. Keyword Cluster Analysis

Keyword cluster analysis can reveal different research
topics in the field of autism eye movement research. On the
keyword co-occurrence map page, click Find Clusters to
cluster keywords, use the logarithmic maximum likelihood
ratio method Log-Likelihood Ratio (LLR) to name the cluster,
click Show the Largest K Clusters, set to display only 8
cluster modules, and get the keyword cluster map as shown in
Figure 5. The cluster module value Q is 0.6795 (Q>0.3
indicates that the cluster structure is significant), which shows
that the keyword cluster structure is significant. The cluster
average profile value S is 0.8502 (S>0.5 indicates that the



cluster is reasonable, S>0.7 indicates that the cluster is
convincing), which shows that the clustering effect is good,
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Figure 4. Co-occurrence map of keywords in autism eye movement research

Sorted by the number of keywords contained in the cluster,
the keyword labels of these eight cluster modules are: eye
movements, receptive language, broad autism phenotype,
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Figure 5. Clustering of keywords for autism eye movement research

3.3.6. Evolution of Research Context

According to the Timezone View function of CiteSpace,
keywords can be arranged on the map in the order of their first
appearance to show the research development context of the
research field in different periods. In the parameter setting,
since the time span of the observation year is not large, in
order to improve the analysis accuracy, the time slice is set to
1, and click Timezone View to obtain the keyword co-

occurrence time zone map, as shown in Figure 6. After setting
the parameters, the keywords with higher frequency are
displayed. It can be seen that most of the keywords appeared
from 2008 to 2012, which is also the stage when the number
of publications shown in Figure 1 has steadily increased year
by year. After 2021, no high-frequency keywords have
emerged, which is consistent with the trend of decreasing
publications since 2021 obtained from the analysis of Figure



1. At the same time, from the keywords emerging in Figure 6,
it can be seen that the research trend is developing towards
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Figure 6. Autism eye movement research keywords co-occurrence time zone map

3.3.7. Research Frontiers and Trends
Burst detection technology can be used to identify the
frontier hot words in the current water environment

governance research field. This technology mainly
determines the prominent words based on the growth rate of
words in the literature. The prominence of the prominent
words reflects the strength of the research hotspot.

Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2008 - 2023
fixation 2008 6.14 2008 2012 p—
face perception 2008 4.54 2008 2015 p—
asperger syndrome 2008 447 2008 2012 p—
deficit 2008 3.62 2008 2013 p—
diagnostic interview 2008 3.57 2008 2014 p—
williams syndrome 2009 5.68 2009 2016  ——
perception 2009 4.54 2009 2011 —
gaze 2008 3.88 2009 2013 __ p—
preschool children 2009 3.26 2009 2014  —
face recognition 2008 4.01 2010 2014 FR—
facial expression 2008 3.63 2010 2015 E——
memory 2011 4.13 2011 2015 ———
disorder 2011 3.44 2011 2013 J—
neural circuitry 2013 4.05 2013 2014 p—
looking 2009 3.63 2013 2015 —
social interaction 2014 6.34 2014 2017 J—
individual difference 2014 3.91 2017 2018 pam—
validation 2018 7.15 2019 2021 S—
scene 2017 3.3 2019 2021 pe—
connectivity 2019 3.3 2019 2020 p—
skill 2011 3.82 2020 2021 —.
disengagement 2020 3.27 2020 2021 p—
machine learning 2019 6.41 2021 2023 r—
metaanalysis 2017 6.26 2021 2023 —
autistic trait 2021 3.45 2021 2023 PR

Figure 7. Top 25 emerging keywords in the literature on autism eye movement research

It can be seen that the top 25 research hot words in the field
of autism research are arranged in order of appearance time,
including: fixation, face perception, Asperger syndrome,

deficit, diagnostic interview, Williams syndrome, perception,
gaze, preschool children, face recognition, facial expression,
memory, disorder, neural circuitry, looking, social interaction,



individual difference, validation, scene, connectivity, skill,
disengagement, machine learning, meta-analysis, and autistic
trait. Face perception and Williams syndrome are the two
keywords with the longest hotspot maintenance time, which
were 2008-2015 and 2009-2016 respectively, both reaching 8
years, indicating that the outbreak cycle of these two
keywords is long, the time span is large, and they have a
lasting influence. Validation is the keyword with the highest
emergence intensity, with a mutation value of 7.15. The latest
hot word is autistic trait, which also shows that at this stage,
the hot trend of autism eye movement research is leaning
towards autistic trait, which also provides a research direction
for subsequent research.

4. Discussion

In the past decade, the number of eye movement studies on
autistic individuals has surged. Eye tracking technology
allows researchers to measure with high accuracy what
subjects are looking at and how long they are looking, thus
providing evidence for the allocation of individual visual
attention. Therefore, eye tracking technology is an excellent
method to examine subtle changes in the visual patterns of
autistic individuals. Socially oriented eye movement
characteristics can be used as an important indicator for
symptom screening of autistic children and have an
enlightening effect on educational intervention. Therefore,
the analysis of hot spots and trends in autism eye movement
research is of great significance for the further development
of autism research. However, according to the analysis of the
number of publications and the time co-occurrence map of
keywords, since 2021, the research hotspots in this field have
shown a downward trend, so research in this field should be
strengthened and new keywords should be continuously
discovered. At the same time, authors can strengthen
cooperation and increase the number of joint publications.
Each cluster in the field of autism research has a relatively
clear research theme, and the keywords contained in the
cluster are closely related. According to the latest hot words,
the research hotspot in this field is the field of artistic features
(autistic trait), and in subsequent research, more research in
this area can also be inclined.

5. Conclusion and Future Work

5.1. Main Conclusion

This study analyzed 915 autism eye movement research
papers in the Web of Science Core Collection database from
2008 to 2023 using CiteSpace 6.1R6 software. The results
showed that autism eye movement research has generally
shown an upward trend in the past 15 years, but has declined
after reaching a peak in 2021. This shows that the field of
autism eye movement research has received increasing
attention and research in the past decade, but the heat has
weakened in recent years. Author collaboration network
analysis shows that although there is collaboration between
some scholars, the overall level of collaboration still needs to
be improved. Keyword co-occurrence and cluster analysis
revealed research hotspots and themes in this field, including
keywords such as "face recognition", "social cognition", and
"joint attention". The latest research hotspots focus on
"artistic features", indicating that research in this field is
developing in a new direction.

5.2. Research Limitations

Although this study systematically analyzed the hotspots
and trends of autism eye movement research, there are still
some limitations. First, this study is based only on the
literature in the Web of Science Core Collection database,
which may ignore relevant studies in other databases, which
may lead to insufficient research coverage. Second, the
analysis results of CiteSpace software depend on the quality
of literature citations and keyword annotations. If the
literature annotations are inaccurate or there are omissions,
the accuracy of the analysis results may be affected. In
addition, the time span of this study is from 2008 to 2023.
Although it can reflect the research trends in the past 15 years,
it cannot predict the future development direction, which
requires continuous tracking and updating.

5.3. Future Research Directions

Future autism eye movement research can be expanded
from the following directions. First, researchers should
strengthen interdisciplinary cooperation, combine knowledge
from multiple fields such as neuroscience, psychology, and
education, and deeply explore the eye movement
characteristics and neural mechanisms of autistic individuals.
Second, future research should pay more attention to early
diagnosis and intervention, and find identification signs of
early autism risk by analyzing the eye movement data of
infants and young children. Third, with the development of
technology, new technologies such as virtual reality (VR) and
machine learning will be more and more widely used in
autism research, and these technologies can be used to
improve the accuracy and practicality of research. Finally,
considering that “artistic characteristics” have become a new
research hotspot, more research can be done in the future to
explore the performance of autistic individuals in artistic
activities and their potential educational and therapeutic
significance, providing new ideas for autism intervention.
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