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Objective: The aim of this study was to analyze the research hotspots and

frontiers in the field of autistic traits (AT) between 1997 and 2024.

Methods: TheWeb of Science Core Collection (WOSCC) is used as a data source

in the study, analyzing 1,044 academic articles on AT published between 1997

and 2024. The included articles were visually analyzed using CiteSpace 6.2.R4

software, which is used to map keywords and core literature related to AT and to

analyze research progress and emerging hotspots in the field

Results: A total of 1,044 articles have been included in the analysis, and the total

number of articles has demonstrated an upward trajectory. The nations of

England, the USA, and Australia are at the vanguard of this body of literature.

With regard to research institutions, the University of London has attracted

considerable attention as a result of its substantial contributions to the field of

AT. The most relevant research is published in the Journal of Autism and

Developmental Disorders.

Conclusion: The scope of AT research has expanded considerably,

encompassing psychology, education, and other disciplines. The research

dimensions extend beyond behavioral, genetic, cognitive, and neural aspects

to include environmental and hormonal factors. Furthermore, the study

population has evolved from twins and the general population to focus on

specific groups, such as individuals with psychiatric disorders. This broadening

of focus has led to a significant increase in AT research in recent years. In sum,

this study provides a comprehensive perspective that can inform and guide

further in-depth research on AT.
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1 Introduction

Autistic traits (AT) are characteristics that resemble, though are

less pronounced than, the behavioral manifestations and

personality traits observed in individuals with autism. These traits

encompass a range of social interactions and social-emotional

competencies, including indifference, unsophistication, subtlety,

unresponsiveness, and a lack of emotional response and empathy.

Autism spectrum disorder (ASD) is a neurodevelopmental

condition characterized by persistent deficits in social

communication and interaction across multiple contexts, along

with repetitive and stereotyped behaviors, narrow interests, and

restricted activities (1). Autistic traits are increasingly described as a

collection of behavioral, personality, and cognitive characteristics

associated with ASD (2). These traits are found in both individuals

with ASD and the general population, though they differ

quantitatively in severity (3). Those with high levels of AT and

individuals with ASD share similarities in various emotional,

cognitive, and behavioral domains, including elevated anxiety,

impaired cognitive flexibility, and deficits in social skills (4–7).

The earliest research on AT dates back to a 1997 study, which

provided a detailed characterization of learning disabilities,

revealing that adults with such disabilities frequently exhibit these

traits. Furthermore, the study indicated that younger individuals

and those with severe or pervasive learning disabilities are more

likely to manifest AT (8). Early research efforts exhibited a relatively

narrow focus, primarily concentrating on twin samples, the general

population, and individuals diagnosed with ASD (9, 10). Early

research also focused on measuring AT, with a greater emphasis

on the assessment tools themselves. Specifically, studies explored

the use of instruments such as the Social Responsiveness Scale (SRS)

and the Autism-Spectrum Quotient (AQ), including various

iterations of the AQ, during the period of 2003-2006 (11–13).

In 2008, a seminal publication elucidated the “fractionable

autism triad” through behavioral, genetic, cognitive, and neural

evidence. This work provided a framework, encompassing these

four dimensions. (14). Regarding behavioral dimensions, for

instance, research might explore how AT predicts behavioral

outcomes (15). In the realm of genetics, studies could examine

associated genes (16). Furthermore, these dimensions can be

integrated in research. For instance, studies have investigated the

influence of genetics on behavior within the genetic and behavioral

dimensions (17). Similarly, the cognitive and behavioral dimensions

can be studied in conjunction (18).However, the research extends

beyond these four dimensions, encompassing additional

dimensions such as environmental and emotional factors. The

extant literature on AT is expanding, with research increasingly

focusing on specific populations. For example, research on cohorts

with obsessive-compulsive disorder, anorexia nervosa, attention-

deficit/hyperactivity disorder, bipolar affective disorder, and post-

traumatic stress disorder commonly examines behavioral, genetic,

cognitive, and neurological dimensions (19, 20).

Literature reviews, a vital component of educational and scientific

research, play a crucial role in summarizing and synthesizing research
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findings (21, 22). Currently, a lack of bibliometric analysis on AT

leave uncertainties regarding the focus of current research and the

overall evolution in the field. This study utilizes CiteSpace to

graphically examine various aspects of research on AT, including

the annual number of publications, authors, institutions, countries,

journals, cited references, and keywords. This study not only provides

valuable guidance for future research and application but also offers a

much-needed methodological framework for understanding the

development of the field.
2 Methods

2.1 Data source

In the current study, several databases were adopted. Web of

Science (WoS) is one of the most well-known scientific citation

index databases in the world. Publications included in the Web of

Science Core Collection (WoSCC) are considered an essential part

of the research process. In 2020, the Web of Science Core Collection

will contain more than 74.8 million scientific records and 1.5 billion

references in 254 subject areas dating back to 1900 (23–25).

Therefore, in this study, we chose the WoSCC database as our

primary data source.
2.2 Search strategy (Figure 1)

All data were retrieved from WoSCC on July 25, 2024, using a

four-component approach: (i) topic = autistic traits; (ii) document

type = “article” or “review article”; (iii) language = English. The

plain text format of complete records and their corresponding cited

references were downloaded for further examination.

2.2.1 Inclusion criteria
Inclusion criteria were: (i) articles extracted from the WoSCC;

(ii) articles or review articles; (iii) articles written in English; (iv)

articles on AT.

2.2.2 Exclusion criteria
Exclusion criteria were as follows: (i) hand-collected articles; (ii)

articles not formally published; (iii) conference abstracts and

proceedings; (iv) duplicate publications or the same study; (v)

articles unrelated to the topic; and (vi) articles not written

in English.
2.3 Analysis tool

CiteSpace is a valuable and essential tool for analyzing scientific

literature. It is primarily used to evaluate the corpus of papers

within a specific field and to illustrate the structure and trajectory of

research in that domain, facilitating the identification of patterns,

hotspots, and the evolution of knowledge over time (26, 27). In this
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study, CiteSpace V.6.2.R4 (64-bit) was applied to analyze research

related to AT. The goal was to provide evidence-based support for

researchers, gain insights into the current state and trends within

the field, and generate new ideas for future development.
2.4 Data analysis

CiteSpace is specifically designed to facilitate the detection of

emerging trends and abrupt changes in the scientific literature (28).

In this study, the CiteSpace software was used to identify citation bursts

across multiple dimensions, such as research publication year, author,

research institution, journal, country, keywords, and hotspots.
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3 Results

3.1 Annual publication analysis

Using the specified search strategy, a total of 1,044 publications

meeting the inclusion criteria were retrieved. Figure 2 illustrates the

annual number of articles published on AT. The document types

are divided into two categories: articles and reviews. As can be seen,

the number of reviews is relatively small. The first qualifying article

on AT was published in 1997. Between 1997 and 2012, the number

of articles on AT remained relatively low, with fewer than 30 articles

published per year. Starting in 2012, there was a gradual increase in

the number of AT articles, with notable surges observed between
FIGURE 2

The number of annual publications and growth trends of Autistic Traits (AT) from 1997 to 2024.
FIGURE 1

Flow diagram for screening articles.
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2019 and 2020, and again between 2022 and 2023. The total number

of articles published from 1997 to 2019 is less than the number of

articles published in the most recent five-year period. It should be

noted that the count of AT articles for 2024 is limited due to data

collection being conducted in July of that year. This trend indicates

that research on AT is currently a prominent focus, with the

majority of articles published in the past five years.
3.2 Cited journals analysis

Analyzing the journals cited in the field of AT provides valuable

insights into key sources of knowledge dissemination and facilitates

the efficient location of relevant information. In this study, articles

on AT published between 1997 and 2024 were analyzed at one-year

intervals. The cited journals were categorized as nodes, resulting in

a distribution map with a merged network comprising 637 nodes

and 6,453 links, as illustrated in Figure 3. In this network, journals

are represented as nodes and their interconnections are depicted as

lines. Nodes with higher frequency are considered more influential

and impactful in the development of the scientific field. The

thickness of the lines between nodes reflects the strength of their

relationships. Figure 4 presents a dual-map overlay of journals,

showing the relationships between cited journals on the left and

citing journals on the right. The majority of journals are focused on

the field of psychology, while others cover topics such as education,
Frontiers in Psychiatry 04
health, and social issues. Table 1 lists the top ten most cited journals

in this field. The Journal of Autism and Developmental Disorders

ranks first with 976 publications, followed by the Journal of Child

Psychology and Psychiatry with 604 publications, and Autism with

592 publications. PLOS ONE and Autism Research are the fourth

and fifth most cited journals, respectively. It is noteworthy that most

of the top ten journals by number of articles are from the

United States.
3.3 Countries analysis

To examine the connections between articles published in

different countries, we analyzed all articles on AT from 1997 to

2024 at one-year intervals. This analysis produced a country-

specific distribution map, shown in Figure 5, which displays a

merged network consisting of 58 nodes and 255 links. In this

network, nodes represent countries, and the lines illustrate the

relationships between them. The size of the nodes reflects the

number of publications, with larger nodes indicating higher

publication productivity.

Table 2 lists the top ten most productive countries in AT

research. England leads with the highest publication productivity,

totaling 302 articles, followed by the USA with 197 articles. These

are the only two countries with more than 150 articles. Australia,

Japan, China, and the Netherlands follow.
FIGURE 3

Co-occurrence map of cited journal of AT from 1997 to 2024.
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3.4 Institutional analysis

CiteSpace was employed to generate a network map to explore

collaborative relationships between institutions and to identify

influential institutions in the field of AT. The node type was set

to institution, resulting in a distribution map comprising 369 nodes

and 1,277 links, as shown in Figure 6. In this map, nodes represent

institutions, and lines depict the relationships between them.

Institutions with a higher number of published papers are

generally considered more important and influential.

Table 3 presents the top ten most productive institutions in this

field. The University of London ranks first with 129 publications,

followed by King’s College London with 73, and the University of

Cambridge in third place with 69. Most of the top ten institutions

are located in England, highlighting the country’s prominent role in
Frontiers in Psychiatry 05
the field. Additionally, the close connections between major

institutions indicate strong collaborative networks.
3.5 Authors analysis

The articles selected for analysis spanned from 1997 to 2024.

Authors were designated as the node type to create a network map of

co-authorship, as illustrated in Figure 7. This merged network map

comprises 560 nodes and 1,088 links. In the map, nodes represent

authors, and lines indicate their collaborative relationships. The size of

each node corresponds to the author’s publication output, with larger

nodes reflecting a higher number of published articles.

Among the active authors, Simon Baron-Cohen from the

Autism Research Centre at the University of Cambridge ranks
TABLE 1 The top ten cited journal and centrality in the research field of Autistic Traits (AT) from 1997 to 2024.

Ranking Cited Journal Frequency Centrality Half-life

1 J AUTISM DEV DISORD 976 0.02 22.5

2 J CHILD PSYCHOL PSYC 604 0.01 17.5

3 AUTISM 592 0.02 18.5

4 PLOS ONE 524 0.01 10.5

5 AUTISM RES 514 0.01 10.5

6 ARCH GEN PSYCHIAT 451 0.01 17.5

7 J AM ACAD CHILD PSY 450 0.01 18.5

8 MOL AUTISM 417 0.02 8.5

9 PSYCHOL MED 366 0.01 18.5

10 RES AUTISM SPECT DIS 361 0.01 9.5
FIGURE 4

A dual-map overlays of the journals of AT research.
frontiersin.org

https://doi.org/10.3389/fpsyt.2025.1522299
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Qiao et al. 10.3389/fpsyt.2025.1522299
first with 38 publications. Other notable authors include Ronald

Angelica from the University of London, Murray T. Maybery from

the University of Western Australia, Francesca Happe from King’s

College London, and Carrie Allison from the University of
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Cambridge. Table 4 lists the top ten most productive authors in

this field. Many of these authors are from the United Kingdom and

are trained psychologists, reflecting a strong network of

collaboration within this region.
TABLE 2 The top ten countries and centrality in the research field of AT from 1997 to 2024.

Ranking Countries Frequency Centrality Half-life

1 ENGLAND 302 0.35 22.5

2 USA 197 0.33 14.5

3 AUSTRALIA 124 0.05 9.5

4 JAPAN 115 0.08 14.5

5 PEOPLES R CHINA 104 0 9.5

6 NETHERLANDS 92 0.05 13.5

7 ITALY 92 0.08 10.5

8 GERMANY 57 0.11 12.5

9 CANADA 55 0.08 15.5

10 SWEDEN 53 0.09 15.5
FIGURE 5

Co-occurrence map of countries of AT from 1997 to 2024.
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3.6 Cited references analysis

Co-citation analysis is a method used to measure the

relationships between articles based on their simultaneous citation

by other articles, indicating a co-citation relationship (29). For

analysis, references were designated as the node type in CiteSpace,

with articles published between 1997 and 2024. This approach

generated a co-citation network map, revealing a merged network
Frontiers in Psychiatry 07
of 931 nodes and 3,993 links, as shown in Figure 8. In this network,

nodes represent co-cited references, and lines describe the

relationships between these co-citations.

Table 5 presents the top tenmost cited references in this study. The

most cited literature is “Measuring Autistic Traits in the General

Population: A Systematic Review of the Autism-Spectrum Quotient

(AQ) in a Nonclinical Population Sample of 6,900 Typical Adult Males

and Females” by Ruzich et al. (30). This is followed by “Autism
FIGURE 6

Co-occurrence map of institutions of AT from 1997 to 2024.
TABLE 3 The top ten institutions and centrality in the research field of AT from 1997 to 2024.

Ranking Institutions Frequency Centrality Half-life

1 University of London 129 0.38 14.5

2 King’s College London 73 0.14 13.5

3 University of Cambridge 69 0.18 13.5

4 University of Western Australia 54 0.05 7.5

5 University College London 48 0.06 15.5

6 Erasmus University Rotterdam 34 0.02 6.5

7 Karolinska Institute 33 0.11 6.5

8 Erasmus MC 32 0.02 6.5

9 Birkbeck University London 30 0.04 3.5

10 University of Pisa 27 0.01 3.5
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TABLE 4 The top ten author and centrality in the research field of AT from 1997 to 2024.

Ranking Author Frequency Centrality Half-Life

1 Baron-cohen, Simon 38 0.08 10.5

2 Ronald, Angelica 33 0.07 4.5

3 Maybery, Murray T 30 0.03 7.5

4 Happe, Francesca 28 0.02 5.5

5 Allison, Carrie 19 0.01 10.5

6 Whitehouse, Andrew J O 18 0.02 6.5

7 Dell’osso, Liliana 17 0 3.5

8 Carpita, Barbara 16 0 3.5

9 Tiemeier, Henning 16 0.01 2.5

10 Chan, Raymond C K 12 0 1.5
F
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FIGURE 7

Co-occurrence map of author of AT from 1997 to 2024.
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Spectrum Disorders and Autistic Traits: Shared Genetics and Biology”

by Bralten et al. (31) and the “Diagnostic and Statistical Manual of

Mental Disorders” by the American Psychiatric Association (1). The

majority of co-citations focus on the academic performance and

diagnosis of AT.
3.7 Keywords analysis

Keywords are essential for understanding the core topics of a study.

Analyzing keywords allows us to summarize research themes, identify

hotspots, and explore research directions (32). For this analysis, articles

published between 1997 and 2024 were selected with a one-year time

slice, and keywords were used as the node type in CiteSpace. This

generated a keyword co-occurrence map comprising 529 nodes and

4,432 links, as shown in Figures 9A, B. The most frequently occurring

keywords in this study include “children” (389 occurrences), “autistic

traits” (366), “spectrum quotient AQ” (240), “adults” (187), “spectrum

disorders” (181), “autism spectrum disorder” (161), “spectrum

disorder” (150), “functioning autism” (144), and “Asperger
Frontiers in Psychiatry 09
syndrome” (127). A timeline based on keyword interactions and

relationships within the field is constructed to explore the

evolutionary trajectory and characteristics of the research domain.

Figure 10 displays the top 15 keywords with the strongest citation

bursts. The blue line represents the time intervals, while the red line

indicates the periods of significant keyword bursts. In AT research,

earlier keywords include “pervasive developmental disorders”, “family

history,” and “asperger syndrome”. More recent keywords include

“autism-spectrum quotient”, “mental health”, “brain” and “emotion

recognition”. Additionally, terms such as “autistic-like traits” and

“general population” show significant impact.
4 Discussion

4.1 Trends on AT

The analysis encompasses various aspects of the study of AT,

including publications, journals, countries, institutions, authors, co-

cited references, and keywords, as represented in CiteSpace.
FIGURE 8

Co-occurrence map of cited references of AT from 1997 to 2024.
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Notably, the seminal article on AT, “Autistic Traits in Adults with

Learning Disabilities,” published in 1997, appears to have marked

the beginning of this research area. This study explored the

prevalence of AT and their association with maladaptive

behaviors among adults with learning disabilities in a specific

geographical region. It found that AT were prevalent in this

population, and individuals with a higher number of these traits

were more likely to be severely learning disabled and exhibit a wide

range of challenging behaviors.

The growth trend in AT publications from 1997 to 2024 can be

divided into two distinct phases. The first phase (1997 to 2012) is

characterized by stagnation or slow emergence. The peak number of

publications in this phase was 24, recorded in 2011 and 2012. The

total number of publications during this phase was 117, indicating

relatively modest growth. The second phase (2013 to 2024)

represents a period of significant growth and rapid development.

The data collection for 2024, which was conducted in July, indicates

a preliminary count of 73 publications for that year. The total

number of publications from 2013 to 2024 is 927, approximately

nine times the number from the first phase. In particular, the

number of articles published each year after 2020 shows a

significant increase compared to the previous phase, with

exceptional numbers in 2022 (120) and 2023 (165).

The presence of AT has been demonstrated not only in

individuals diagnosed with ASD but also in the general

population, where AT can be observed at subthreshold levels (33).

Additionally, subsequent research has shown that other

populations, including psychiatric patients with various disorders

and participants in scientific courses, are also more likely to exhibit

AT (3, 34–40). The combined presence of elevated schizotypal and

autistic traits was associated with an even greater reduction in social

functioning (41). Future research in the field of AT should continue

to prioritize the study of specific populations, such as individuals

with psychiatric disorders and those involved in criminal activities.

This broadening of focus has led to a significant increase in AT

research in recent years.
Frontiers in Psychiatry 10
4.2 Research focus and hotspots on AT

4.2.1 Measuring tools for AT
The Social Responsiveness Scale (SRS) and the AQ have been

widely recognized as valid instruments for assessing clinically

significant AT. The SRS, formerly known as the Social Reciprocity

Scale, gathers “first-hand” ratings from individuals (parents or

teachers) who have observed the child in naturalistic social settings

(12). The AQwas developed to measure the extent to which an adult of

normal intelligence exhibits autistic traits (13). AQ has been widely

adopted in the literature, with the term “spectrum quotient aq”

appearing 240 times, ranking third in keyword frequency (see

Figure 9B). A quantitative analysis of citations reveals a focus related

to AT. Themost cited study in this field is “Measuring Autistic Traits in

the General Population: A Systematic Review of the Autism-Spectrum

Quotient (AQ) in a Nonclinical Population Sample of 6,900 Typical

Adult Males and Females” by Ruzich et al. (30), which has garnered 51

citations. This study underscores the significance of the Autism-

Spectrum Quotient (AQ) in assessing AT.

The AQ has been administered to adults with autism who are of

at least average intelligence, as well as to non-clinical controls and

clinical control groups, including individuals with schizophrenia,

prosopagnosia, anorexia, and depression. It is widely referenced

across various disciplines, remaining a valuable tool for assessing

AT in individuals with typical cognitive abilities (30). Researchers

often assess the validity of these tools when conducting cross-

cultural studies (42). Furthermore, alternative assessment

instruments, such as the SCDC (the Social and Communication

Disorders Checklist), are also employed (43), and the development

of more effective measurement tools is encouraged.

4.2.2 Subthreshold autistic traits
AT are continuously distributed and exhibit moderate to high

heritability (9, 12, 44), and AT are present in both individuals

diagnosed with ASD and the general population, albeit at

subthreshold levels (33). Jian and Xudong (45) noted that AT can
TABLE 5 The top ten cited reference and centrality in the research field of AT from 1997 to 2024.

Ranking Cited references Year Frequency

1 Measuring autistic traits in the general population: a systematic review of the Autism-Spectrum Quotient (AQ) in
a nonclinical population sample of 6,900 typical adult males and females

2015 51

2 Autism spectrum disorders and autistic traits share genetics and biology 2018 37

3 American Psychiatric Association (1) 2013 35

4 Diagnostic and Statistical Manual of Mental Disorders 2011 30

5 American Psychiatric Association D. Association A. P (1) 2013 29

6 Evidence that autistic traits show the same etiology in the general population and at the quantitative extremes (5%,
2.5%, and 1%).

2011 28

7 Autism Spectrum Disorders and Autistic like Traits. 2012 28

8 Genetic Heterogeneity Between the Three Components of the Autism Spectrum: A Twin Study. 2006 27

9 Development and Validation of the Camouflaging Autistic Traits Questionnaire (CAT-Q). 2019 24

10 Heritability of Autistic Traits in the General Population. 2007 23
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be classified as suprathreshold or subthreshold (autistic-like traits),

depending on whether symptom severity meets clinical diagnostic

criteria. The initial investigation of first-degree relatives of

individuals with ASD aimed to identify subthreshold autistic

traits, also referred to as the “broad autism phenotype” (BAP)

(46, 47). Many typical relatives of individuals with ASD exhibit

behaviors similar to those with ASD but do not meet the criteria for

a clinical diagnosis. These mild social and communicative

impairments, along with personality and cognitive traits
Frontiers in Psychiatry 11
resembling those seen in ASD, are collectively referred to as the

broad autism phenotype (48–50).

The continuum of subthreshold autistic traits includes both the

BAP and traits found within the broader non-clinical population.

However, the BAP, particularly in relatives of individuals with ASD,

is commonly used in genetic studies and is associated with higher

levels of subthreshold traits than the general population (51).

Researchers used the Autism Spectrum Quotient (AQ) to assess

the prevalence of BAP, aiming to determine whether parents of
FIGURE 9

(A) The clustering map of keywords of AT from 1997 to 2024; and (B) The co-occurrence map of keywords of AT from 1997 to 2024.
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autistic children differ from parents of typically developing children

(TDC) in their AQ scores. The findings support the hypothesis that

social and communication impairments in parents of children with

ASD are indicators of BAP (52). For example, children whose

parents have subthreshold autistic traits show a significant shift

toward more pathological scores in reciprocal social behavior. The

continuous distribution of heritable subthreshold autism

impairments is observed in both adults and children (53).

4.2.3 Social functioning
In previous studies, AT are distributed continuously along a

spectrum, ranging from non-clinical to clinical conditions (33).

Although AT are less severe than those observed in individuals with

autism in some cases (54–57), they are no denying closely associated

with difficulties in social functioning, particularly in the formation

and maintenance of interpersonal relationships, which can

negatively impact an individual’s quality of life (58).

The research has concentrated on the behavioral and mental

health consequences for individuals with AT. It is evident that AT can

hinder fulfilling social interactions. Individuals with higher levels of

AT are more prone to experiences of bullying, despair, anxiety, and

loneliness (5, 59, 60). Wing (61) examined the relationship between

AT and challenging behaviors, using a five-question framework that

assessed lack of speech, social interaction, empathy, stereotypies, and

routines. Although Wing’s study provided valuable insights into

specific behavioral manifestations of AT, it did not address genetic

etiology, brain function, or mental health. Chaplin et al. (62) found

that individuals with elevated AT, compared to neurotypical prisoners,

are more likely to report suicidal ideation, self-harm, and vulnerability

to mental illnesses. Additional evidence links sleep problems and poor

mental health with AT. For instance, Stewart et al. (63) reported that

older adults with high AT experience less restful sleep and more

mental health impairments than those with low AT. Similarly, Liisa

Salmela et al. (64) found that individuals with high AT report shorter

sleep durations at age of 16.

Research in AT primarily focuses on an individual’s social

functioning, investigating the correlation between AT levels and
Frontiers in Psychiatry 12
factors such as sleep and depression. However, intervention-based

studies in this area are limited, potentially due to the high costs

involved. Future research should explore intervention strategies and

measures to improve the psychological well-being and sleep quality

of individuals with high AT levels, thereby enhancing the practical

significance of AT, which is encouraged. Notably, in the realm of

behavioral prediction, one study utilized effective transfer learning

algorithms to predict autism spectrum disorder (ASD), suggesting

that AI algorithms can be employed in research alongside

traditional experimental methods (65).

4.2.4 Geographical variations
We analyzed four countries (the UK, USA, Japan, and China)

with significant contributions to autistic traits (AT) research. UK

studies focus on gene-environment interactions, including twin

studies, prenatal testosterone influences, and associations between

autism and schizophrenia spectrum disorders (66, 67). Social

cognition themes such as theory of mind, empathy deficits, and

clinical vs. non-clinical group differences are also emphasized (68–

70). US research spans broader environmental factors (e.g., prenatal

pollution, chemical exposures), genetic explorations (e.g., SHANK3

mutations), neuroimaging techniques (fMRI, DTI), and

comorbidity with conditions like ADHD and anxiety (71, 72). US

studies also prioritize cross-cultural comparisons and large-scale

epidemiological investigations, such as multinational cohort

analyses (Fumiyo 73).

Japanese research frequently addresses sensory-perceptual

processing, including cross-modal integration (visual-gustatory

associations), temporal perception, and auditory processing (74,

75). Mental health topics, such as postpartum depression,

occupational stress in pharmacists, and culturally specific

phenomena like hikikomori (social withdrawal), are prominent

(76). Additionally, Japanese studies focus on subclinical

populations and non-clinical samples to examine AT

manifestations in daily life (74, 77). Chinese investigations

emphasize neurobiological mechanisms, such as gene variations

(OXTR, IL-6), brain structural differences (gray/white matter
FIGURE 10

Visualization of top 15 keywords with the strongest citation bursts of AT from 1997 to 2024.
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connectivity), and oxytocin’s role (78–80). Social behaviors like

camouflaging, emotional prosody recognition, and environmental

factors (e.g., prenatal education, screen time) are also explored (81,

82). Gender differences in autism, particularly between females and

males, constitute a key theme (83).

In methodological approaches, Chinese and Japanese studies

predominantly employ behavioral experiments and localized

assessment tools, prioritizing real-life interpersonal scenarios (84). In

contrast, the UK and US utilize advanced neuroimaging and molecular

techniques to investigate neural mechanisms and compile large-scale

datasets (85, 86). East Asian research emphasizes AT’s impact on social

functioning, advocating adaptive strategies like camouflaging (73),

while Western studies focus on neurobiological foundations and

therapeutic interventions (e.g., oxytocin administration, gene

therapies) (87, 88). Collectively, these nations aim to elucidate

genetic, neural, behavioral, and environmental mechanisms

underlying AT and develop targeted intervention strategies.
5 Conclusion

This bibliometric review of the literature on AT over the past 20

years has provided a wealth of insight into the development of the

field, global research hotspots, and progress. The analysis of 1,044

publications reveals a gradual increase in global research interest,

with a significant expansion in the number of publications from just

1 in 1997 to 165 in 2023, highlighting the growing prominence of

the field. The field’s growth accelerated markedly after 2019, with a

notable increase from 57 in 2019 to 90 in 2020. The most rapid

growth occurred between 2022 and 2023, when the number of

publications increased from 120 to 165.

The primary research areas are psychology, education, social

sciences, and health. The UK stands out as a major contributor, with

extensive international, institutional, and individual collaborations

driving the research forward. Initially focused on families with ASD,

research now includes the general population, examining both

suprathreshold and subthreshold autistic traits. Recent studies are

exploring AT from genetic, brain function, and etiological

perspectives, establishing a solid scientific foundation. The AQ

remains a key tool in assessing AT, with ongoing efforts to refine its

reliability and validity.

The existing literature on AT is extensive, reflecting its status as a

current research hotspot. This prominence stems from the increasing

specificity of research subjects and the breadth of research dimensions,

encompassing cognitive and genetic aspects, each with numerous

research questions. Current studies also demonstrate preliminary

explorations of the boundaries of AT, such as its association with

somatic symptom disorder (89). Investigating these relationships is a

key focus in 2024, primarily at a theoretical level. A more extended

research focus may build upon these theoretical foundations to develop

practical and effective intervention strategies for specific populations,

an area with limited existing literature.

This study offers a comprehensive and reliable overview of AT

research, capturing its historical development and current trends.

While it does not encompass all publications, it provides a
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representative sample that is invaluable for understanding the

field’s challenges and opportunities. The findings highlight

significant issues related to AQ, subthreshold autistic traits, and

social functioning, and are likely to stimulate further in-depth

research in these areas.
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