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This study aimed to determine trends in early childhood autism research and to suggest directions
for future research. A total of 4366 studies related to autism spectrum disorder (ASD) in early
childhood were retrieved from the Web of Science database. In total, 2744 articles that met
all the selection criteria were selected for review. The VOSviewer and HistCite software were
used to conduct bibliometric and co-occurrence analyses. Analyses were conducted regarding
the distribution of categories based on publication counts and the distribution of publications
and citations by year, geographical distribution, hot topics, and analysis of journals, authors,
and global/local citations. This article provides an objective review of recent research between
1994 and 2023 to consider how the field has evolved and focused over time. Our analysis
demonstrated a notable rise in articles on ASD in early childhood in recent years. Themes such
as “inclusive education,” “inclusion,” “primary care,” “activity schedules,” “outcome measures,”
“mathematics,” and “motor skills” have been frequently associated with ASD in early childhood
research. However, their frequency was low. ASD in early childhood is addressed by various
disciplinary studies, emphasizing the need for interdisciplinary research. The current findings
have important contributions to research and practice.
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112 AUTISM SPECTRUM DISORDER
Highlights:

* Interest in autism research in early childhood has been rapidly increasing in
recent years

* Autism research in early childhood is focused on linguistics, behavioral
sciences, family studies and pharmacology

+ FEarly interventions are important in reducing symptoms and skill
development of autism in early childhood

Autism is a neurodevelopmental disorder that affects communication and
behaviour (American Psychiatric Association [APA], 2013). The term autism
spectrum disorders (ASD) encompasses autism, Asperger’s syndrome, and pervasive
developmental disorder — not otherwise specified (APA, 1994, 2013). The Diagnostic
and Statistical Manual of Mental Health Disorders, Fourth Edition, published by the
American Psychiatric Association, was the first to conceptualize autism spectrum
disorders from a clinical perspective (APA, 1994). ASD is known as a “spectrum”
disorder because there is a significant difference between the type and severity of
symptoms experienced by individuals with autism (Ben-Itzchak & Zachor, 2020;
Robain et al., 2020; Waizbard-Bartov et al., 2022). Symptoms are most commonly
diagnosed between 2 and 4 years of age (Lord et al., 2020; Sainsbury et al., 2022;
van ‘t Hof et al., 2021). There is a growing awareness of ASD because it is diagnosed
at an early age (Montiel-Nava et al., 2023). Therefore, the prevalence of ASD has
attracted researchers’ interest (Rydzewska et al., 2019).

Worldwide, 1 in 100 children are diagnosed with ASD (Zeidan et al., 2022).
Its prevalence has increased significantly in recent years and varies worldwide
(Nevison et al., 2018). It is important to accurately estimate the prevalence of ASD to
determine its economic and health burden (Salari et al., 2022). Therefore, evaluating
future maintenance needs and resource allocation may be required (Zhou et al.,
2021). Studies estimating ASD prevalence have investigated the possible reasons
for the observed changes in prevalence (Nielsen et al., 2023). They explained the
underlying reasons with developed diagnostic tools, increased awareness of ASD,
improved screening methods, and changes in diagnostic criteria (Rice et al., 2012;
Salari et al., 2022). In this context, some research has focused on the characteristics
of autism.

Characteristics of autism include delayed/absent language development
and difficulty in interacting with others (Bhat, 2023). Specifically, it appears in
difficulties related to executive function (EF). For example, the ability to plan,
organize, initiate, and monitor behaviours (Demetriou et al., 2019). EF is the
cognitive process of controlling thoughts and behaviours (Demetriou et al., 2018;
Tschida & Yerys, 2022). It is essential in many contexts, for example, academic
achievement, activities of daily living, social life (Schirmbeck et al., 2021; Souissi
et al., 2022) and develops in early childhood (Baker & Jensen, 2023; Philbrook et
al., 2022). Moreover, concerning the affective domain, children diagnosed with ASD
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require assistance when they encounter a diminished drive to complete a range of
tasks independently (Lopez-Belmonte et al., 2022). Therefore, early childhood years
are critical for children with ASD.

Symptoms of ASD first appear in early childhood (Chellew et al., 2022). The
severity of ASD symptoms may change throughout childhood as children develop
(Waizbard-Bartov et al., 2022). Behavioural interventions and therapies can reduce
symptoms but cannot provide a complete treatment (Wang et al., 2023). Nevertheless,
it can help individuals with ASD to participate in social life (Cakir et al., 2020; Zhou
et al., 2021). Given that interventions reduce symptoms for children with ASD, the
importance of early childhood intervention becomes apparent (Ma et al., 2022).

Focusing on ASD in early childhood is critical for many reasons. The primary
target period for early intervention has become the early childhood period since this is
the most common time of first diagnosis (Waizbard-Bartov et al., 2021). One reason
to emphasize the importance of early childhood has a long-term effect on people
with ASD’s life (Maksimovi¢ et al., 2023). Early interventions provide opportunities
to improve the deficits of people with ASD (Carmona-Serrano et al., 2020a). Early
intervention can allow young children to develop communication, social, and self-
care skills (Carmona-Serrano et al., 2020a). In addition, it can help a child gain more
independence and reduce the severity of the symptoms. Children with ASD require
early intervention to reach their full potential. The purpose of this study is to present
a bibliometric analysis of Web of Science (WoS) articles that relate to autism in
early childhood. As one of the review studies, biblimetric analysis identifies trends
and developments in a wide range of scientific disciplines by analyzing scientific
publications. Therefore, it provides researchers with information about the subject’s
history, current status, and possible future trends. It has several advantages, such as
analyzing large amounts of data, mapping the literature, and not being affected by
the biases of researchers. The variables examined in the bibliometric analysis are
the most used keywords, the most productive/cited authors, journals, and countries.

Bibliometric analysis is widely used to analyze scientific literature published
on ASD (Carmona-Serrano et al., 2021; Sweileh et al., 2016; Zhang et al., 2022).
The amount of scientific research on childhood related to ASD has increased
exponentially. A bibliometric review of interventions for children with ASD reported
that robots are increasingly being used to promote communicative interaction
(Pérez-Vazquez et al., 2020). Zhao et al. (2022) highlighted disability monitoring
networks and caregiver-focused questions in childhood ASD. They also emphasized
the importance of using Al-based technologies in identifying ASD. The bibliometric
analysis of autism studies in education, which has grown in importance since 2007,
suggests a tendency toward diagnosis, among mothers of children with ASD, and
young people with ASD (Carmona-Serrano et al., 2020b). Furthermore, bibliometric
research on parents of children with ASD reveals that behavioural issues in children
with ASD induce stress in parents (Carmona-Serrano et al., 2021). However, no
bibliometric study focused on early childhood in ASD has been found. In the present
study, which is an exploratory study on existing and emerging trends related to ASD
in early childhood, the relationship between the concepts of early childhood and
autism is presented through visual representations. It also identified trends in parent,
caregivers, skill development and innovative practices in the early childhood context
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that emerged from previous studies. The research aims to inform future research
directions and improve outcomes for children with ASD. The research questions are
as follows:

RQ1: What is the distribution of publications on ASD in early childhood
by categories of study?

RQ2: What is the distribution of publications on ASD in early childhood
by year?

RQ3: Which countries, institutions and authors have contributed the
most to disseminating publications on ASD in early childhood?

RQ4: Which journals have contributed the most to disseminating
publications on ASD in early childhood?

RQS5: What are the most commonly used keywords in publications on
autism and early childhood?

Method

Data

The study was designed to fulfil its objectives using a bibliometric research
design. Scientific materials can be accurately quantified and evaluated using this
method. Therefore, bibliometric analysis was employed in order to accomplish the
objectives of this study, which focused on ASD in early childhood. Research analysis
is necessary to identify influential authors and relationships and determine the type
of research conducted in a given area of study. An analysis of bibliometric data
can also provide insight into possible research directions for the future. Databases
were accessed from the WoS publications. The scope of the study was restricted to
articles published in SSCI journals that are indexed in WoS. Moreover, the study
encompassed an examination of the development of authors, and institutions. WoS
furnishes an essential collection of metadata for bibliometric evaluations, which
comprises the following: titles, listings of authors, institutions, countries, keywords,
abstracts, references, and number of citations. Several valuable bibliometric data,
such as cited references, keywords, and bibliographic information, were collected
from WoS. It was chosen because WoS provides access to a wide range of academic
publications from various fields and is a knowledge repository that includes
publications published between 1900 and 2023. To visually represent the sequential
steps involved in identifying, screening, eligibility, and including articles in this
study, a flowchart diagram (see Figure 1) was created. The reason for this is that
the “articles” undergo a rigorous peer-review process and represent unique research,
therefore reflecting certain issues within this subject.

Procedure

An extensive literature review was conducted before the analysis to determine
the appropriate keywords. Furthermore, three experts in the field were consulted
to confirm the keywords selected. We downloaded and analyzed the metadata on
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September 7, 2023. An advanced search was conducted by selecting the topic field
for this work. It is the most utilized search field in most bibliographic studies, as it
can search both titles and abstracts as well as keywords. The journal articles were
identified according to the PRISMA framework to review and select articles for
literature search (see Figure 1; Moher et al., 2009).

After the keyword searches, the data started to be analyzed. It was found that
the abbreviation 4SD was used instead of Acute Stress Disorder. These studies were
excluded. In addition, the method sections of the studies were also examined, and
studies that did not focus on children were also excluded (e.g., preschool teachers,
and parents of children with ASD).

As our research has two focuses, we used the conjunction “AND” between
both groups of words. The conjunction “OR” is also used to include all the
derivatives of the keywords in different studies. As a result, after employing the
conjunctions identified throughout the research, the terms utilized when searching
are as follows: “preschool” OR “kindergarten” OR “pre-K” OR “early child” OR
“early age” OR “childcare” OR “daycare” OR “daycare” OR “young child” AND
“autism” OR “autistic” OR “ASD” OR “autism spectrum disorder” OR “Asperger
syndrome” OR “PDD-NOS”. 1t is primarily to increase the probability of accessing
all studies. There were no restrictions on the publication year.

An objective approach is employed by the co-occurrence graphs technique
using bibliometric analysis to identify potential research areas. The keyword co-
occurrence network in the VOSviewer program was used for analysis (Grames et al.,
2019). The HistCite packet software was used to display the study topic’s citations
in its area as well as those obtained from all fields at the same time. Moreover,
images from the WoS database were utilized.

Upon completion of each phase, an overall count of 4,366 publications
emerged. The initial quantity of documents went through refinement by
implementing a variety of criteria. The inclusion criteria were articles and reviews
published after 1994 that were in the English language and SSCI-indexed. Other
document types, indexes and languages were excluded. In addition, after removing
duplicated publications, 3130 articles remained. These studies were examined, and
386 unrelated articles were excluded from the scope of the research. A bibliometric
analysis was conducted with the remaining 2744 articles.
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Figure 1
The flowchart of data selection
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Results

The WoS database yields 4,366 scientific publications when searched with the
keywords provided in the method. After the screening and eligibility process, a total
of 2,744 articles were included in the analysis. As the document type of scientific
publication is examined, 2,495 (90.93%) original articles; and 249 (9.07%) review
articles. Figure 2 illustrates the distribution of publications according to their field of
study (i.e., WoS categories).
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Figure 2
Distribution of categories based on publication counts
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The most publications on autism in early childhood were published in
Developmental Psychology (1,289; 46.97%), Rehabilitation (788; 28.71%), Special
Education (674; 24.56%) and Psychiatry (508; 18.51%) (see Figure 2). The leading
categories focused on diagnostics, education and rehabilitation. Clinical trials,
linguistics, neuroscience, and experimental studies were also among the categories
that stood out.

Figure 3
Distribution of publications and citations by year
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The publications and citations to publications have increased over the years (see
Figure 3). It was determined that the highest number of publications were in 2021 (289;
10.53%), 2022 (241; 8.78%), 2020 (223; 8.13%), and 2019 (210; 7.65%), respectively.
The total number of publications and number of citations received are parallel.

Figure 4
Distribution of publications by country
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It is observed that the countries with the highest number of publications are the
United States (1460; 53.20%), England (257; 9.36%), Australia (241; 8.78%), Canada
(201; 7.32%) and China (159; 5.79%). The number of publications in Eastern countries
and Africa is low compared to other countries. It has been determined that developed
countries are leading countries in terms of the number of publications.

Table 1

Authors with the highest number of publications

Author Nb % h-index Institution LCS GCS GCS/Nb
Charman T 41 1.5 70 King’s College London 735 5,663 138.12
Zwaigenbaum L 40 1.5 76 University of Alberta 230 1,929 48.23
Gillberg C 32 1.2 107  Goteborg University 167 1,231  38.47
Kasari C 31 1.1 63 University of California 564 3,017 9732
Duku E 28 1.0 42 McMaster University 134 947 33.82
Szatmari P 28 1.0 95 University of Toronto 200 1,375 49.11
Smith IM 27 1.0 52 Dalhousie University 165 832 30.81
Watson LR 26 09 40  University of North Carolina 107 764 29.38
Lord C 25 09 159  University of California 777 9,782 391.28

8,172 Authors - - - - — - -
Note. Nb-number of articles; LCS-Local Citation Score; GCS-Global Citation Score
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When authors with the highest number of publications were examined, 9
authors published at least 25 or more publications on this subject (see Table 1).
While it is seen that the highest number of publications was published by “Charman
T”, the highest h-index belongs to “Lord C”. In addition, there were 8,172 authors
with a maximum of 24 and a minimum of 1 publication.

Co-occurrence Analysis

It is useful to identify the most frequently used concepts in early childhood
research on autism through Co-occurrence Analysis. We uncovered the network or
association between keywords occurring in all 2,744 scientific publications. A visual
representation of the results is presented in Figure 5.

Figure 5
Network/relationship between keywords
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Circle sizes indicate the frequency of use of the keyword (see Figure 5). A
larger circle size indicates that the keyword is more frequently used. The circle
colours represent the years of the articles published. For example, while the word
“autism” was mostly used in the early years, it was found that “autism spectrum
disorder” was used more frequently in recent years instead of this concept. In Figure
5, the terms “preschool children” and “early intervention” were frequently used.
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Figure 6
The overlay visualization of the co-occurrence map
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Figure 6 shows that early interventions and skills form a cluster (e.g., parent,
early intervention, and preschool). Moreover, variables related to family and social
support form another cluster (e.g., caregivers, parenting, and parent stress). Another
cluster is formed by the factors associated with diagnosis (e.g., prevalence, assessment,
and screening). One last classification consists of abilities related to early childhood
development (e.g., social skills, inclusion, and engagement).

Table 2

Journals by the number of publications and citations received (LCS and GCS)

Journal Nb % LCS GCS GCS/Nb
Journal of Autism and Developmental Disorders 429 15.7 3,509 28,641 66.76
Research in Autism Spectrum Disorders 161 59 556 4,656 2892
Autism 159 5.8 940 5967 37.53
Research in Developmental Disabilities 99 3.6 428 3302 3335
Autism Research 92 34 213 2945 3201
Topics in Early Childhood Special Education 47 1.7 276 1,518 3230
Focus on Autism and Other Developmental Disabilities 45 16 105 580 12.89
Journal of Child Psychology and Psychiatry 45 16 615 5393 119.84
Journal of Developmental and Physical Disabilities 37 13 50 435 11.76
Journal of Speech-Language and Hearing Research 35 13 144 1,062 30.34
Frontiers in Psychiatry 34 12 0 310 9.12
Frontiers in Psychology 34 12 0 234 6.88
International Journal of Developmental Disabilities 34 12 9 148 435
American Journal of Occupational Therapy 32 12 56 1,292 4038
452 journals - - - - --

Note: Nb-number of articles; LCS-Local Citation Score; GCS-Global Citation Score.
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Table 2 shows that 14 journals published at least 1.00% or more of the total
publications on this subject. Furthermore, 452 journals had publications that fell
below 1.00%. The journal with the highest number of publications was “Journal of
Autism and Developmental Disorders” accounting for approximately 15.7% of total
publications. Moreover, this journal possessed the highest number of both LCSs
and GCSs. Of the 14 journals with the most publications, “The Journal of Child
Psychology and Psychiatry” had the highest GCS/Nb ratio, while “International
Journal of Developmental Disabilities “ had the lowest.

Discussion

The study provided a bibliometric analysis of scientific literature on ASD in
early childhood. Using the WoS database, we collected data on publications related
to the topic, including cited references, keywords, and bibliographic information.
Furthermore, we identified potential research areas using the co-occurrence graph
technique. To our knowledge, this is the first study to review autism in early
childhood using bibliometric analysis.

Firstly, most publications on autism in early childhood were published in
Psychology Developmental, Rehabilitation, Education Special, and Psychiatry. To
establish this topic, these four categories provide sufficient research and theoretical
support. However, interventions in early childhood can improve the prognosis
(Brinster et al., 2023) and outcome of ASD (Steed & Leech, 2021). The importance
of diagnosing ASD early in childhood and the requirements of subsequent special
education may have led to an increase in research in these related fields. The
distribution of study areas for publications in early childhood shows that linguistics,
behavioural sciences, family studies, and pharmacology are among the fields of
study. Besides relating to autism, these domains can also be used to identify which
areas are directly or indirectly affected by autism in early childhood.

Secondly, the findings show that the number of publications and citations to
publications has increased over the years, with the highest number of publications
in 2021. Figure 3 also shows that document citations peaked in 2013 and continued
to rise after 2017. According to the Diagnostic and Statistical Manual of Mental
Disorders (Fifth Edition; DSM-5), The comprehensiveness of the diagnostic criteria
used to diagnose “autism spectrum disorder” leads to many cases being diagnosed
as ASD (Tsai & Ghaziuddin, 2014). Behavioural symptoms have become more
common as study numbers have increased. As a result, it may be due to the World
Health Organization (WHO) approving the Global Action Plan for Physical Activity
2018-2020 (GAPPA) in 2017 (WHO, 2019), which addresses the needs of persons
with disabilities for the first time, aims to prevent and control physical inactivity,
promote physical activity, and encourage physical activity. Improvements in the
approval of GAPPA and DSM-5 by the World Health Organization may explain the
quality and quantity of research in this field.

Thirdly, comparing the number of publications by countries shows that the
United States, England, Australia, Canada, and China had the most publications.
The result is consistent with the other bibliometric study (Carmona-Serrano et al.,
2020b). Moreover, these countries, institutions, and authors are also leaders in
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studies dealing with ASD-related research (see Table 1). A recent study investigating
the prevalence of autism found that ASD was prevalent in Asia, America, Europe,
Africa, and Australia in the following proportions: 0.4%, 1%, 0.5%, 1%, and
1.7% (Salari et al., 2022). The epidemiological research on autism is not entirely
consistent with this result. Among these countries, China uses a Chinese Mental
Disease Classification Program and Diagnostic Criteria (CCMD) for defining mental
illness. However, these criteria are based on similar criteria to ICD-11 and DSM-5
(Chen, 2002; Wang et al., 2018). A country or region’s progress in medicine and the
ability to detect ASD will contribute to the number of scientific publications in the
field of ASD within that country or region. Therefore, countries’ criteria for defining
autism may explain this result.

Fourthly, the journal with the most publications was found to be “Journal
of Autism and Developmental Disorders” in 14 journals (see Table 2). “Journal
of Child Psychology and Psychiatry” had the highest GCS/Nb ratio. While
“International Journal of Developmental Disabilities” had the lowest. “Journal of
Autism and Developmental Disorders” is a multidisciplinary journal that accounts
for approximately 15.7% of total publications. It discusses and evaluates clinical
diagnoses and treatments for ASD and related disabilities, studying and evaluating
theoretical and applied research. The multidisciplinary journals stand out from other
journals in this field. Moreover, there is a wide range of journals, some of which
have a long history, and others that are relatively new. As an example, the Journal
of Autism and Developmental Disorders first appeared in 1971, and Frontiers in
Psychiatry appeared in 2010 (Curran & Brownlow, 2014). As a result, the number
of publications and citations received by the articles published by the journals may
have also been affected by the years in which the journals were established. Many
of the journals mentioned above have conducted bibliometric reviews on ASD and
have been at the forefront of other research concerning ASD (Chiew et al., 2022;
Feng et al., 2022; Shekarro et al., 2021).

Finally, the co-occurrence of terms and frontier topics identified by the
authors’ keywords showed that the studies of autism in early childhood continue
to be of interest. Some concepts that have emerged recently from the network/
relationship between keywords (see Figure 5) are inclusive education, learning
environment, primary care, scanning, functional communication traits, mental health
literacy, motor control, and motor skills. The result indicated that autism studies in
early childhood were also affected during the COVID-19 pandemic and its aftermath
(Alhuzimi, 2021; Pachner & Aranyi, 2021). Recent studies have demonstrated a
trend in the use of technology and tools that utilize technology. This may be the
result of the restrictions, isolation, and closures imposed during COVID-19. In
addition, the effect of GAPPA, published by the WHO, has enabled researchers to
focus on physical activities in early childhood.

Implications

The current findings have multiple practical implications. Firstly, the dominance
of English-speaking countries in ASD in early childhood research, particularly the
USA, England, Australia, and Canada, suggests the importance of international
collaboration and knowledge exchange. Institutions and researchers in these countries
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play an important role and can serve as valuable resources for global interventions.
The significant impact of DSM-5 and GAPPA on publication trends highlights
the significance of diagnostic frameworks and global mental health programs in
contributing to research and practice. Additionally, the growing focus on technology,
education, health, and sports in recent publications indicates evolving research
priorities, signaling areas that warrant increased attention. Despite the emergence
of programs such as inclusive education, learning environment, and mental health
literacy, their relatively low frequency suggests the need for better understanding
and emphasis in future research. Moreover, the interdisciplinary nature of studies
addressing ASD in early childhood suggests the importance of collaborative efforts
between diverse fields. It should also be highlighted that understanding the major lines
of research created in this field of study enables scientists to lead trends. As a result
of this research, they can determine which lines of inquiry they can pursue without
consulting previous studies. One of the practical implications is that this research may
be used by therapists to explore novel methods of intervention as well as to identify
the therapies that employ the most appropriate technology and produce the greatest
outcomes. According to the progression of early education research, building a long-
term support structure for children’s development is extremely important. Creating
a sustainable growing environment for children with autism involves collaboration
across academia, families, and society. Therefore, Interdisciplinary research should
be fostered more. Research including family, academia, and society should be the
primary emphasis of multidisciplinary research.

Limitations

Our research has some limitations, even though we undertake extensive
bibliometric analysis. In our data analysis, we only used the WoS database,
thereby limiting the number of references to specific empirical studies and peer-
reviewed articles. Other data sources besides the WoS database may be useful to
future studies. Moreover, the study’s language bias, which focused primarily on
English-language articles, may have excluded crucial insights from non-English-
language studies. For the selection of keywords for analysis, a literature review was
conducted. Furthermore, to confirm the selected keywords, three experts in the field
were consulted. However, the keywords were limited to those derived from expert
opinions and a literature review. For future endeavors in this domain, it is suggested
that they expand their data sources, incorporate multilingual research, and remain
alert to the constantly changing nature of keywords and terminologies.

Conclusions

This study found that the English-speaking countries (i.e., USA, England,
Australia, Canada) came to the fore and had the most publications, while the
majority of research is conducted in China after these countries. Several keywords
have been trending throughout the decade, including inclusive education, learning
environment, primary care, scanning, functional communication traits, mental health
literacy, motor control, and motor skills. The number and quality of publications
have been determined to be affected by the publication of DSM-5 and the acceptance
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of the GAPPA by the WHO. Recently, it has been seen that publications in the field
of early childhood are carried out about technology, education, health, and sports.
However, their frequency is low. ASD in early childhood is addressed by various
disciplinary studies, emphasizing the need for interdisciplinary research.

Data Availability Statement

The data presented in this review article are obtained from previously
published studies, publicly available datasets, and academic sources. All references
to the sources are properly cited within the text and listed in the bibliography. As this
review does not include original data collection or analysis, there are no additional
datasets or materials to be made available.

References

Alhuzimi, T. (2021). Stress and emotional well-being of parents due to change in routine for
children with Autism Spectrum Disorder (ASD) at home during COVID-19 pandemic
in Saudi Arabia. Research in Developmental Disabilities, 108, 103822. https://doi.
org/10.1016/j.ridd.2020.103822

American Psychiatric Association (1994). Diagnostic and Statistical Manual (DSM-IV).
American Psychiatric Association.

American Psychiatric Association (2013). Diagnostic and statistical manual of mental
disorders (DSM-5). American Psychiatric Publications. https://doi.org/10.1176/appi.
books.9780890425596

Baker, E. R., & Jensen, C. J. (2023). Linking Teacher— Versus Child Self-report Discrepancies
in Aggression to Demographic and Cognitive Profiles. Early Childhood Education
Journal. (Advance online publication). https://doi.org/10.1007/s10643—-023-01446-2

Ben-Itzchak, E., & Zachor, D. A. (2020). Toddlers to teenagers: Long-term follow-up
study of outcomes in autism spectrum disorder. Autism, 24(1), 41-50. https://doi.
org/10.1177/1362361319840226

Bhat, A. (2023). Multidimensional motor performance in children with autism mostly remains
stable with age and predicts social communication delay, language delay, functional
delay, and repetitive behavior severity after accounting for intellectual disability or
cognitive delay: A SPARK dataset analysis. Autism Research, 16(1), 208—229. https://doi.
org/10.1002/aur.2870

Brinster, M. 1., Brukilacchio, B. H., Fikki-Urbanovsky, A., Shahidullah, J. D., & Ravenscroft,
S. (2023). Improving efficiency and equity in early autism evaluations: the (S) TAAR
model. Journal of Autism and Developmental Disorders, 53(1), 275-284. https://doi.
org/10.1007/s10803—-022-05425-1

Cakir, J., Frye, R. E., & Walker, S. J. (2020). The lifetime social cost of autism: 1990—-2029. Research
in Autism Spectrum Disorders, 72, 101502. https://doi.org/10.1016/j.rasd.2019.101502

Carmona-Serrano, N., Lopez-Belmonte, J., Cuesta-Goémez, J. L., & Moreno-Guerrero, A. J.
(2020a). Documentary analysis of the scientific literature on autism and technology in
Web of Science. Brain Sciences, 10(12), 985. https://doi.org/10.3390/brainsci10120985

Carmona-Serrano, N., Lopez-Belmonte, J., Lopez-Nuiiez, J.A., & Moreno-Guerrero,
A.J. (2020b). Trends in autism research in the field of education in web of science: A
bibliometric study. Brain Sciences, 10(12), 1018. https://doi.org/10.3390/brainscil0121018

Carmona-Serrano, N., Moreno-Guerrero, A. J., Marin-Marin, J. A., & Loépez-Belmonte, J.
(2021). Evolution of the autism literature and the influence of parents: A scientific mapping
in Web of Science. Brain Sciences, 11(1), 74. https://doi.org/10.3390/brainscil1010074

PSIHOLOGIJA, 2026, Vol. 59(2), 111-128


https://doi.org/10.1016/j.ridd.2020.103822
https://doi.org/10.1016/j.ridd.2020.103822
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1007/s10803-022-05425-1
https://doi.org/10.1007/s10803-022-05425-1

Muhammed Celal Uras, Mehmet Sata, Alican Kaya, Arash Ziapour, & Murat Yildirim 125

Chellew, T., Barbaro, J., & Freeman, N. C. (2022). The early childhood signs of autism in
females: a systematic review. Review Journal of Autism and Developmental Disorders,
11(2), 249-264. https://doi.org/10.1007/s40489-022—-00337-3

Chen, Y. F. (2002). Chinese classification of mental disorders (CCMD-3): towards integration
in international classification. Psychopathology, 35(2-3), 171-175. https://doi.
org/10.1159/000065140

Chiew, T. K., Khoo, S., Ansari, P., & Kiruthika, U. (2022). Mobile and wearable technologies
for persons with disabilities: A bibliometric analysis (2000-2021). Disability and
Rehabilitation: Assistive Technology, 1-9. https://doi.org/10.1080/17483107.2022.2138996

Curran, M., & Brownlow, C. (2014). A historical journey through Autism Spectrum Disorders
in the wake of DSM-5: A review of the Journal of Autism and Developmental Disorders,
1971-2012. In Abstracts of the 28th International Congress of Applied Psychology.
International Association of Applied Psychology (IAAP).

Demetriou, E. A., DeMayo, M. M., & Guastella, A. J. (2019). Executive function in autism
spectrum disorder: history, theoretical models, empirical findings, and potential as an
endophenotype. Frontiers in Psychiatry, 10, 753. https://doi.org/10.3389/fpsyt.2019.00753

Demetriou, E. A., Lampit, A., Quintana, D. S., Naismith, S. L., Song, Y. J. C., Pye, J. E., Hickie,
I., & Guastella, A. J. (2018). Autism spectrum disorders: a meta-analysis of executive
function. Molecular Psychiatry, 23(5), 1198—1204. https://doi.org/10.1038/mp.2017.75

Feng, X. W., Hadizadeh, M., & Cheong, J. P. G. (2022). Global trends in physical-activity
research of autism: Bibliometric analysis based on the Web of Science database (1980—
2021). International Journal of Environmental Research and Public Health, 19(12), 7278.
https://doi.org/10.3390/ijerph19127278

Grames, E. M., Stillman, A. N., Tingley, M. W., & Elphick, C. S. (2019). An automated
approach to identifying search terms for systematic reviews using keyword co-
occurrence networks. Methods in Ecology and Evolution, 10(10), 1645—1654. https://doi.
org/10.1111/2041-210X.13268

Lépez-Belmonte, J., Moreno-Guerrero, A. J., Marin-Marin, J. A., & Lampropoulos, G. (2022).
The impact of gender on the use of augmented reality and virtual reality in students with
ASD. Education in the Knowledge Society (EKS), 23. https://doi.org/10.14201/eks.28418

Lord, C., Brugha, T. S., Charman, T., Cusack, J., Dumas, G., Frazier, T., Jones, E. J. H., Jones,
R. M., Pickles, A., State, M. W., Taylor, J. L., & Veenstra-VanderWeele, J. (2020). Autism
spectrum disorder. Nature Reviews Disease Primers, 6(1), 5. https://doi.org/10.1038/
s41572-019-0138-4

Ma, C.-h., Chen, L.-y., Li, M.-f., Wu, D., Wang, S.-s., Zhao, Y.-j., Shi, J.-1., Rydell, P. J., Chen,
J.-j., & Wang, Y. (2022). Treatment of preschool children with autism spectrum disorder:
a trial to evaluate a learning style profile intervention program in China. Frontiers in
Pediatrics, 10. https://doi.org/10.3389/fped.2022.831621

Maksimovié, S., Marisavljevi¢, M., Stanojevi¢, N., Cirovi¢, M., Puni§i¢, S., Adamovié, T.,
Dordevi¢, J., Krgovié, 1., & Suboti¢, M. (2023). Importance of early intervention in
reducing autistic symptoms and speech-language deficits in children with autism spectrum
disorder. Children, 10(1), 122. https://doi.org/10.3390/children10010122

McClain, M. B., Golson, M. E., & Murphy, L. E. (2022). Executive functioning skills in
early childhood children with autism, intellectual disability, and co-occurring autism and
intellectual disability. Research in Developmental Disabilities, 122, 104169. https://doi.
org/10.1016/j.ridd.2021.104169

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group*. (2009). Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA statement. Annals
of Internal Medicine, 151(4), 264-269. https://doi.org/10.7326/0003—4819-151-4—
200908180-00135

PSIHOLOGIJA, 2026, Vol. 59(2), 111-128


https://doi.org/10.1159/000065140
https://doi.org/10.1159/000065140
https://doi.org/10.1080/17483107.2022.2138996
https://doi.org/10.3390/ijerph19127278
https://doi.org/10.1111/2041-210X.13268
https://doi.org/10.1111/2041-210X.13268
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.7326/0003-4819-151-4-200908180-00135

126  AUTISM SPECTRUM DISORDER

Montiel-Nava, C., Montenegro, M. C., Ramirez, A. C., Valdez, D., Rosoli, A., Garcia, R.,
Garrido, G., Cukier, S., Rattazzi, A., & Paula, C. S. (2023). Age of autism diagnosis in Latin
American and Caribbean countries. Autism, https://doi.org/10.1177/13623613221147345

Nevison, C., Blaxill, M., & Zahorodny, W. (2018). California autism prevalence trends from
1931 to 2014 and comparison to national ASD Data from IDEA and ADDM. Journal
of Autism and Developmental Disorders, 48(12), 4103—4117. https://doi.org/10.1007/
s10803-018-3670-2

Nielsen, T. C., Nassar, N., Boulton, K. A., Guastella, A. J., & Lain, S. J. (2023). Estimating
the prevalence of autism spectrum disorder in New South Wales, Australia: a data
linkage study of three routinely collected datasets. Journal of Autism and Developmental
Disorders. (Advance online publication). https://doi.org/10.1007/s10803—-022—05887-3

Pachner, O., & Aranyi, G. (2021). Challenges for children and adolescents with autism and
their families during the Covid-19 pandemic. Journal of Global Awareness, 2(1), 4.
https://doi.org/10.24073/jga/02/01/04

Pérez-Vazquez, E., Lorenzo, G., Lledd, A., & Lorenzo-Lledd, A. (2020). Evolution and
identification from a bibliometric perspective of the use of robots in the intervention
of children with ASD. Technology, Knowledge and Learning, 25, 83—114. https://doi.
org/10.1007/s10758-019-09415-8

Philbrook, L. E., Becker, L. E., & Linde, J. (2022). Sleep disturbances moderate the association
between effortful control and executive functioning in early childhood. Journal of
Experimental Child Psychology, 220, 105421. https://doi.org/10.1016/j.jecp.2022.105421

Rice, C. E., Rosanoff, M., Dawson, G., Durkin, M. S., Croen, L. A., Singer, A., & Yeargin-
Allsopp, M. (2012). Evaluating changes in the prevalence of the autism spectrum disorders
(ASDs). Public Health Reviews, 34(2), 1-22. https://doi.org/10.1007/bf03391685

Robain, F., Franchini, M., Kojovic, N., Wood de Wilde, H., & Schaer, M. (2020). Predictors
of treatment outcome in preschoolers with autism spectrum disorder: an observational
study in the Greater Geneva Area, Switzerland. Journal of Autism and Developmental
Disorders, 50(11), 3815—3830. https://doi.org/10.1007/s10803—-020-04430-6

Rydzewska, E., Hughes-McCormack, L. A., Gillberg, C., Henderson, A., Maclntyre, C.,
Rintoul, J., & Cooper, S. A. (2019). Age at identification, prevalence and general health
of children with autism: Observational study of a whole country population. BMJ Open,
9(7). https://doi.org/10.1136/bmjopen-2018-025904

Sainsbury, W. J., Carrasco, K., Whitehouse, A. J. O., & Waddington, H. (2022). Parent-
reported early atypical development and age of diagnosis for children with co-occurring
Autism and ADHD. Journal of Autism and Developmental Disorders, 53, 2173—2184.
https://doi.org/10.1007/s10803—-022-05488—-0

Salari, N., Rasoulpoor, S., Rasoulpoor, S., Shohaimi, S., Jafarpour, S., Abdoli, N., Khaledi-
Paveh, B., & Mohammadi, M. (2022). The global prevalence of autism spectrum disorder:
a comprehensive systematic review and meta-analysis. [talian Journal of Pediatrics,
48(1), 112. https://doi.org/10.1186/s13052—-022-01310-w

Schirmbeck, K., Rao, N., Wang, R., Richards, B., Chan, S. W. Y., & Maehler, C. (2021).
Contrasting executive function development among primary school children from Hong
Kong and Germany. European Journal of Psychology of Education, 36(4), 923—943.
https://doi.org/10.1007/s10212-020-00519-9

Shekarro, M., Fazeli-Varzaneh, M., & Kuravackel, G. M. (2021). A bibliometric analysis of
executive functions in autism spectrum disorder. Current Psychology, 42, 6117-6130.
https://doi.org/10.1007/s12144-021-01947-6

Souissi, S., Chamari, K., & Bellaj, T. (2022). Assessment of executive functions in school-
aged children: A narrative review. Frontiers in Psychology, 13, 991699. https://doi.
org/10.3389/fpsyg.2022.991699

PSIHOLOGIJA, 2026, Vol. 59(2), 111-128


https://doi.org/10.24073/jga/02/01/04
https://doi.org/10.1186/s13052-022-01310-w
https://doi.org/10.1007/s12144-021-01947-6

Muhammed Celal Uras, Mehmet Sata, Alican Kaya, Arash Ziapour, & Murat Yildirim 127

Steed, E. A., & Leech, N. (2021). Shifting to remote learning during COVID-19: Differences
for early childhood and early childhood special education teachers. Early Childhood
Education Journal, 49, 789—798. https://doi.org/10.1007/s10643-021-01218-w

Sweileh, W. M., Al-Jabi, S. W., Sawalha, A. F., & Zyoud, S. e. H. (2016). Bibliometric profile
of the global scientific research on autism spectrum disorders. SpringerPlus, 5(1), 1480.
https://doi.org/10.1186/s40064—-016-3165-6

Tsai, L. Y., & Ghaziuddin, M. (2014). DSM-5 ASD moves forward into the past. Journal of Autism
and Developmental Disorders, 44, 321-330. https://doi.org/10.1007/s10803-013—1870-3

Tschida, J. E., & Yerys, B. E. (2022). Real-world executive functioning for autistic children in school
and home settings. Autism, 26(5), 1095—1107. https://doi.org/10.1177/13623613211041189

van 't Hof, M., Tisseur, C., van Berckelear-Onnes, 1., van Nieuwenhuyzen, A., Daniels, A. M.,
Deen, M., Hoek, H. W., & Ester, W. A. (2021). Age at autism spectrum disorder diagnosis:
A systematic review and meta-analysis from 2012 to 2019. Autism, 25(4), 862—873.
https://doi.org/10.1177/1362361320971107

Waizbard-Bartov, E., Ferrer, E., Heath, B., Rogers, S. J., Nordahl, C. W., Solomon, M., &
Amaral, D. G. (2022). Identifying autism symptom severity trajectories across childhood.
Autism Research, 15(4), 687—701. https://doi.org/10.1002/aur.2674

Waizbard-Bartov, E., Ferrer, E., Young, G. S., Heath, B., Rogers, S., Wu Nordahl, C.,
Solomon, M., & Amaral, D. G. (2021). Trajectories of autism symptom severity change
during early childhood. Journal of Autism and Developmental Disorders, 51(1), 227-242.
https://doi.org/10.1007/s10803—-020-04526-z

Wang, F., Lu, L., Wang, S. B., Zhang, L., Ng, C. H., Ungvari, G. S., & Xiang, Y. T. (2018).
The prevalence of autism spectrum disorders in China: a comprehensive meta-analysis.
International Journal of Biological Sciences, 14. https://doi.org/10.7150/ijbs.24063

Wang, L., Wang, B.,, Wu, C., Wang, J., & Sun, M. (2023). Autism spectrum disorder:
neurodevelopmental risk factors, biological mechanism, and precision therapy. International
Journal of Molecular Sciences, 24(3), 1819. https://doi.org/10.3390/ijms24031819

World Health Organization. (2019). Global action plan on physical activity 2018-2030: more
active people for a healthier world; WHO: Geneva, Switzerland.

Zeidan, J., Fombonne, E., Scorah, J., Ibrahim, A., Durkin, M. S., Saxena, S., Afiqah,
Y., Andy, S., & Elsabbagh, M. (2022). Global prevalence of autism: A systematic review
update. Autism Research, 15(5), 778—790. https://doi.org/10.1002/aur.2696

Zhang, S., Wang, S., Liu, R., Dong, H., Zhang, X., & Tai, X. (2022). A bibliometric analysis
of research trends of artificial intelligence in the treatment of autistic spectrum disorders.
Frontiers in Psychiatry, 13, 967074. https://doi.org/10.3389/fpsyt.2022.967074

Zhao, J., Lu, Y., Wu, X., Zhou, F,, Fei, F., Wu, X., ... & Wang, M. (2022). Bibliometric analysis
of research themes and trends in childhood autism spectrum disorders from 2012 to 2021.
Frontiers in Public Health, 10, 925475. https://doi.org/10.3389/fpubh.2022.925475

Zhou, W., Wu, K., Chen, S., Liu, D., Xu, H., & Xiong, X. (2021). Effect of time mnterval from
diagnosis to treatment on economic burden in families of children with autism spectrum
disorder. Frontiers in Psychiatry, 12. https://doi.org/10.3389/fpsyt.2021.679542

PSIHOLOGIJA, 2026, Vol. 59(2), 111-128


https://doi.org/10.1007/s10643-021-01218-w
https://doi.org/10.1007/s10803-013-1870-3
https://doi.org/10.7150/ijbs.24063
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Yusuf%2C+Afiqah
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Yusuf%2C+Afiqah
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Shih%2C+Andy
https://doi.org/10.1002/aur.2696

128  AUTISM SPECTRUM DISORDER

Bibliometrijska studija o istraZivanju autizma
u ranom detinjstvu

Muhammed Celal Uras', Mehmet Sata?, Alican Kaya®,
Arash Ziapour*, & Murat Yildirim®

Department of Mathematics Education, Agr1 Ibrahim Cegen University, Tiirkiye
?Department of Measurement and Evaluation, Van Yiiziincti Y1l University, Tiirkiye
3Department of Guidance and Psychological Counselling,

Agr1 Tbrahim Cegen University, Tiirkiye
4 Cardiovascular Research Center, Health Institute, Imam-Ali Hospital,
Kermanshah University of Medical Sciences, Iran
SDepartment of Psychology, Agri Tbrahim Cegen University, Tiirkiye

Ova studija je imala za cilj da utvrdi trendove u istrazivanju autizma u ranom detinjstvu i da
predlozi pravce za buduca istrazivanja. Ukupno 4366 studija koje se odnose na poremecaj
autisticnog spektra (ASD) u ranom detinjstvu preuzeto je iz baze podataka Web of Science.
Ukupno je za recenziju izabrano 2744 clanka koji su ispunili sve kriterijume za izbor.
Softver VOSviever i HistCite su kori$¢eni za sprovodenje bibliometrijskih analiza i analiza
ko-pojavljivanja. Sprovedene su analize u vezi sa distribucijom kategorija na osnovu broja
publikacija i distribucije publikacija i citata po godinama, geografske distribucije, aktuelnih
tema i analize Casopisa, autora i globalnih/lokalnih citata. Ovaj ¢lanak daje objektivan pregled
nedavnih istrazivanja izmedu 1994. i 2023. kako bi se razmotrilo kako se ovo polje razvijalo
i fokusiralo tokom vremena. Nasa analiza je pokazala znacajan porast ¢lanaka o ASD-u u
ranom detinjstvu poslednjih godina. Teme kao $to su ,,inkluzivno obrazovanje®, ,,inkluzija®,
»primarna zastita®, ,raspored aktivnosti®, ,,mere ishoda®“, ,,matematika“ i ,,motoricke vestine*
Cesto se povezuju sa ASD u istrazivanjima u ranom detinjstvu. Medutim, njihova ucestalost je
bila niska. ASD u ranom detinjstvu se bavi razli¢itim disciplinarnim studijama, naglasavajuci
potrebu za interdisciplinarnim istrazivanjem. Sadasnji nalazi imaju vazan doprinos istrazivanju
i praksi.

Kljucne reci:poremecaj autisticnog spektra, poremecaji u razvoju deteta, neurorazvojni
poremecaji, predskolska ustanova
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