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Background: Autistic traits are distributed along a continuum, and some individuals exhibit subclinical characteristics without meeting diagnostic criteria for autism spectrum disorder (ASD). This population, referred to as the broader autism phenotype (BAP), has been associated with increased prevalence of anxiety symptoms. Given that these individuals often do not access clinical services or receive interventions, understanding how anxiety manifests within this group is essential for improving psychological well-being and quality of life. Although research on autism and psychopathology has expanded in recent years, few studies have explored this relationship in adults with BAP from a dimensional and transdiagnostic perspective.

Objective: This study aimed to systematically review and synthesize recent empirical evidence on the relationship between autistic traits and anxiety symptoms in adults, and to assess whether this association is statistically significant.

Methods: A systematic search was conducted across four databases (PubMed, Web of Science, Scopus, Dialnet) for peer-reviewed articles published between 2013 and 2023. Studies were included if they used validated instruments to assess autistic traits (e.g., AQ, ADOS-2) and anxiety (e.g., HADS, STAI, GAD-7, BAI). A total of 18 independent samples from 13 studies were included. Effect sizes (Hedges’ g) were calculated and synthesized using a random-effects model. Heterogeneity and publication bias were also examined.

Results: Findings were mixed: 55% of the included studies reported positive effect sizes and 45% negative. However, the overall effect size was not statistically significant (g = 0.0234, SE = 0.235, 95% CI: −0.438 to 0.483, p = 0.921), with substantial heterogeneity across studies (I2 = 99.83%). Larger studies tended to report positive associations, while smaller studies yielded negative or inconsistent effects. Inconsistencies in measurement tools, particularly across AQ versions, contributed to this variability.

Conclusion: Although a significant association was not confirmed, the high heterogeneity highlights the need for more standardized approaches to evaluating autistic traits in non-clinical adult populations. These findings underscore the complexity of subclinical autism and support the relevance of transdiagnostic research frameworks to better understand its relationship with anxiety.
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1 Introduction

Autism is a set of characteristics and behaviors observed in varying degrees across the population. This dimensional understanding of autism, in which traits are distributed continuously in the general population rather than confined to clinical diagnoses, has gained increasing empirical support in recent years (Barros et al., 2022). Individuals with qualitatively similar traits to ASD but not meeting all diagnostic criteria are referred to as subclinical autistics or the broad autism phenotype (BAP) (Ruzich et al., 2015; Wheelwright et al., 2010; Godoy-Gimenez et al., 2018). Recent research has emphasized the importance of BAP characteristics in understanding vulnerability to emotional difficulties, including mood and anxiety disorders, particularly in young adults (Kurtz et al., 2023). In this study, we differentiate three levels of autistic expression: (1) clinically diagnosed Autism Spectrum Disorder (ASD), (2) individuals exhibiting subclinical features falling within the Broad Autism Phenotype (BAP), and (3) autistic traits measured dimensionally in the general population. While these categories are conceptually distinct, prior research has sometimes conflated them, limiting the clarity of findings and theoretical interpretations. Addressing this differentiation is critical for accurately assessing the relationship between autistic traits and anxiety in non-clinical populations. In particular, overlooking the distinction between clinical autism diagnoses and subclinical traits may obscure unique pathways through which autistic characteristics influence emotional regulation and anxiety in the general population (Normansell-Mossa et al., 2021).

Research on autism is extensive, although it is not as comprehensive when it comes specifically to the adult population. This gap is especially evident in studies examining subclinical autistic traits in neurotypical adult samples, where the representation remains limited despite growing interest in dimensional approaches (Barros et al., 2022). Furthermore, it is fraught with challenges, particularly when investigating psychological or mental health aspects. For instance, symptoms of anxiety may overlap with core autistic traits such as social withdrawal or cognitive rigidity, making it difficult to disentangle comorbid conditions, especially when relying solely on self-report instruments (Ni et al., 2023). The assessment instruments employed lack specificity, autism symptoms are commonly confused with anxiety indicators, masking tendencies are often overlooked, among other issues. Moreover, masking behaviors may lead to underestimation of emotional distress in individuals with subclinical autistic traits, as they may camouflage symptoms in socially demanding contexts (Normansell-Mossa et al., 2021). Most studies on autism in adults use samples of family members of individuals diagnosed with ASD but lack representation from the general population. These investigations predominantly focus on social processes (Morrison et al., 2018), indicating that individuals with BAP features, as well as individuals displaying milder forms of ASD, exhibit reduced interpersonal abilities due to deficits in social cognition and social skills (Sasson et al., 2013) and higher levels of unwanted loneliness (Jobe and White, 2007).

The adult population with autism spectrum characteristics—including both formally diagnosed individuals and those with subclinical traits—faces an increased risk of co-occurring mental health conditions mental health conditions, Attention deficit hyperactivity disorder (ADHD) stands out as the predominant diagnosis in adults with autism spectrum disorder (ASD), while less common are those associated with substance use (Lugo-Marin et al., 2019; Hollocks et al., 2019). Some studies report a 9.1% prevalence of personality disorders in individuals diagnosed with ASD (Lugo-Marin et al., 2019). Some traits, such as limited emotional expressiveness or a preference for solitary activities, may superficially resemble features of certain personality disorders, such as schizoid personality disorder. However, this overlap is partial and does not account for differences in motivational and cognitive underpinnings. In this context, anxiety has emerged as one of the most prevalent and impairing co-occurring conditions—not only in individuals with ASD, but also in those exhibiting elevated autistic traits without a formal diagnosis (Joshi et al., 2013; Barros et al., 2022).

Anxiety, as defined by Clark and Beck (2012), is a complex response system involving behavioral, physiological, affective, and cognitive aspects. This multidimensional construct is particularly relevant when investigating autistic traits, as individuals with such traits often report heightened anticipatory responses to uncertainty and social evaluation. The system is activated in the anticipation of events perceived as highly aversive—unpredictable, uncontrollable, and potentially threatening to vital interests. In other words, it is the anticipation of a future threat (American Psychiatric Association, 2013). This response shifts from being adaptive to pathological when it becomes excessive or persists beyond standard developmental stages. Such dysregulation may be especially common in individuals with elevated autistic traits, where intolerance of uncertainty and altered sensory processing have been proposed as key mechanisms (Normansell-Mossa et al., 2021).

The role of anxiety within the autism condition has evolved over time. Historical perspectives mentioned anxiety to explain core autism symptoms. For instance, restricted behaviors and interests were defined as anxiety self-regulation strategies (Despert, 1965) triggered by difficulties in environmental understanding (Howlin, 1998). In addition, rigidity in autism was explained as a coping mechanism for constant uncertainty (Schopler and Mesibov, 1994), and the desire for environmental invariance as a response to anxiety in social contexts (Kanner, 1944). However, this view has been controversial, fueled by all the cases where anxiety is absent in the autistic context (Wing et al., 1977). According to Paula (2016), some prototypically autistic behaviors intensify when interacting with anxiety. For example, this includes heightened insistence on routines (rigidity) or the accentuation of socially inappropriate behaviors. Contemporary models build upon these early hypotheses by suggesting that traits such as intolerance of uncertainty or emotional dysregulation may mediate the link between autism and anxiety across the spectrum, including in individuals without a formal diagnosis (Barros et al., 2022; Normansell-Mossa et al., 2021).

Despite the high prevalence of anxiety in individuals with diagnosed autism, research on its presence and mechanisms in individuals with subclinical autistic traits—such as those within the broader autism phenotype (BAP)—remains limited. Moreover, studies diverge considerably in terms of inclusion criteria, sample composition, and psychometric rigor of the instruments used. These inconsistencies complicate the synthesis of findings and point to a need for greater conceptual clarity and methodological coherence in the field. This underrepresentation limits the generalizability of findings and hinders the development of interventions targeting populations beyond clinical settings.

Estimates of anxiety prevalence in adults with ASD vary widely depending on diagnostic methods and sample characteristics. While some studies report rates as high as 70% (Charlot et al., 2008; Mazefsky et al., 2008), others suggest more conservative figures around 27% (Paula, 2016), or even lower when relying on clinical records alone (Tsakanikos et al., 2011). Anxiety manifestations in autistic and non-autistic individuals are generally not linked to the same psychosocial variables. However, exceptions arise in cases where anxiety co-occurs with ASD (Paula, 2013, 2016). Such variability underscores the need for standardized measurement approaches and inclusion of non-clinical samples.

The prevalence of clinically significant anxiety is notably high in the autistic population, though not universal. Consequently, some experts posit that anxiety may constitute an element in the diathesis of the autistic condition. In light of this, individuals with autism are predisposed to anxiety. Wood and Gadow (2010) propose anxiety as a factor consolidating subtypes of ASD rather than a mere comorbidity. This perspective aligns with transdiagnostic models that conceptualize anxiety as a shared vulnerability factor modulated by neurodevelopmental traits (Van Steensel et al., 2011; Wood and Gadow, 2010).

This information prompts consideration of anxiety co-occurring with autism, emphasizing the importance of understanding associated challenges. This correlation is linked to lower quality of life (Adams et al., 2020; Lin and Huang, 2019), heightened anger (Townsend et al., 2022), and decreased community participation (Ambrose et al., 2022). Understanding this interaction is essential not only for accurate diagnosis but also for tailoring interventions aimed at improving emotional well-being and adaptive functioning in adults with autistic traits.

Despite growing interest in the relationship between autistic traits and anxiety, the existing literature remains fragmented, primarily due to methodological heterogeneity and a predominant focus on clinical samples. Studies diverge significantly in the instruments used to assess both constructs, which limits comparability and hampers theoretical integration. Previous systematic reviews have largely centered on individuals with formal ASD diagnoses (Hollocks et al., 2013; Lugo-Marin et al., 2019; Jenkinson et al., 2020), and have often examined broader domains such as executive functioning (Demetriou et al., 2018; Velikonja et al., 2019) or general psychopathology prevalence (Park et al., 2019; Hollocks et al., 2019). In contrast, the present study focuses specifically on adults from the general population and aims to explore how autistic traits relate to anxiety symptoms through a meta-analytic synthesis. Furthermore, it evaluates how the selection of measurement instruments influences this association, thereby addressing a key gap in the literature and contributing to a more refined understanding of autism-related anxiety from a dimensional and transdiagnostic perspective.



2 Methods


2.1 Literature search and study identification


2.1.1 Information sources and search strategy

The review followed the PRISMA 2020 guidelines (Liberati et al., 2009;Page et al., 2021) for systematic reviews and meta-analyses. Given the wide range of approaches, disciplines, and instruments used to assess both autism and anxiety, a search strategy based on the measurement tools for both variables was adopted. This decision aimed to reduce methodological heterogeneity and ensure a minimum level of consistency among the selected studies. The instruments were chosen based on their frequent use in scientific literature, as well as their sound psychometric properties in adult populations, including construct validity and internal reliability.

A systematic search was conducted across four electronic databases: Web of Science (WOS), Scopus, PubMed, and Dialnet. The search was restricted to peer-reviewed journal articles published between January 2013 and December 2023. The search strategy used Boolean operators and keyword combinations, as outlined in Table 1: Autism Spectrum Quotient (AQ) (Baron-Cohen et al., 2001), Autism Diagnostic Observation Schedule–2 (ADOS-2) (Lord et al., 2012), Hospital Anxiety and Depression Scale (HADS) (Spitzer et al., 2015; Zigmond et al., 1993), Generalized Anxiety Disorder 7 (GAD-7), State–Trait Anxiety Inventory (STAI) (Spielberger et al., 1999), Beck Anxiety Inventory (BAI) (Beck et al., 1988), and Symptom Checklist-90-Revised (SCL-90-R) (Derogatis et al., 1977).


TABLE 1 Search strategy.


	No
	Search

 

 	#1 	Autism* AND anxie* NOT child*


 	#2 	AQ* AND (ADOS2 OR ADOS-2) AND HADS AND STAI AND GAD* AND SCL* AND BAI NOT child*




 

Additionally, a complementary manual search was carried out by screening the reference lists of key studies and previous reviews. The study selection process is summarized in the PRISMA flow diagram (Figure 1), including identification, screening, eligibility, and inclusion stages.

[image: Flowchart depicting a study selection process. Initially, 277 records were identified through database searching. After removing 193 duplicates, 84 records remained. Excluding 42 based on abstracts and titles, 29 were selected for screening. Eleven articles were assessed as eligible for full screening. Three additional articles were identified through manual search, culminating in 13 studies included in the final tabulations.]

FIGURE 1
 PRISMA flow chart.


Study titles were first screened to determine their relevance in addressing the research questions of this review. Based on this initial evaluation, a primary list of articles was compiled, followed by a second screening that included both titles and abstracts. Full-text versions of the selected articles were then retrieved and assessed for eligibility according to predefined inclusion criteria (see below). Studies that met these criteria underwent a detailed full-text review to determine their final inclusion.



2.1.2 Inclusion and exclusion criteria

Studies were deemed eligible if they met the following criteria:


	a. Published between 2013 and 2023 in peer-reviewed scientific journals;

	b. Exclusive use of the selected instruments to assess both autistic traits (AQ or ADOS-2) and anxiety (HADS, STAI, GAD-7, BAI, or SCL-90-R);

	c. Inclusion of adult participants from the general population (aged 18 years or older), although one study including participants aged 15 and above was accepted due to the relevance of the data.



Studies were excluded if they met any of the following conditions:


	a. Case studies or single-case designs;

	b. Studies including only clinical populations with a formal ASD diagnosis or psychiatric comorbidities (e.g., anorexia nervosa);

	c. Studies measuring only one of the two variables (autism or anxiety).





2.1.3 Selected studies

The initial search yielded 277 results. After removing duplicates, 84 articles remained for title and abstract screening. Forty-two studies were excluded during the initial screening for not meeting the inclusion criteria. The remaining 29 full-text articles were retrieved and assessed in detail. Disagreements between reviewers were resolved through discussion. Of these, 13 studies comprising 18 independent samples met all criteria for inclusion in the meta-analysis. Several studies reported more than one eligible independent sample, which were treated separately. The study selection process is visually summarized in the PRISMA flow diagram (Figure 1).

The main characteristics of the included studies—including instruments used, sample size, participant age, gender distribution, and outcome variables—are presented in Table 2. Studies that met general inclusion criteria but lacked the statistical data necessary for effect size calculation were included only in the systematic review but excluded from the meta-analysis.


TABLE 2 Main characteristics of the studies selected.


	ID
	Study
	Autism test (Mean; SD or r)
	Anxiety test (Mean, SD)
	Targe group (age, range or M, SD)
	N
	Gender

 

 	1 	
Adachi et al., 2020
 	AQ-50 (20.6; 6.9) 	STAI-R (46.2; 10.1) 	US (18–27) 	68 	27 M/41 F


 	2 	
Aldridge et al., 2021
 	AQ-28 (64.77; 11.86) 	HADS-A (8.97; 4.34) 	Adults (23) 	178 	95 M/83 F


 	3 	Barnett et al., 2021 – A 	AQ-50 (18.19; 7.28) 	HADS-A (7.97; 4.16) 	US (17–70; 23.63; 101.4) 	253 	Males


 	4 	Barnett et al., 2021 – B 	AQ-50 (15.98; 7.44) 	HADS-A (9.55; 4.36) 	US (17–70; 23.63; 101.4) 	407 	Females


 	5 	
Cassidy et al., 2019
 	AQ-10 (r = 0.262) 	GAD7 (r = 0.262) 	US (18–67; 21.09; 6) 	180 	35 M/138 F/7 O


 	6 	
de Vries et al., 2019
 	AQ-10 (3.43; 2.10) 	HADS-A (6.96; 3.99) 	Adults (32.1; 13.4) 	1,022 	219 M/325 F


 	7 	
Galvin and Richards, 2023
 	AQ-50 (20.23; 7.61) 	HADS-A (9.50; 4.59) 	Adults (19–69; 33.13; 11.07) 	228 	114 M/114 F


 	8 	Galvin et al., 2022 – A 	AQ-50 (20.54; 7.58) 	HADS-A (8.37; 4.20) 	Adults (18–75; 28.65; 11.96) 	653 	Males


 	9 	Galvin et al., 2022 – B 	AQ-50 (18.97; 9.26) 	HADS-A (10.19; 4.42) 	Adults (18–75; 28.65; 11.96) 	415 	Females


 	10 	
Kerr-Gaffney et al., 2021
 	AQ-10 (2, 1.48) 	HADS-A (7, 7) 	Adults (22.16; 3.60) 	67 	Females


 	11 	Kerr-Gaffney et al., 2020 – A 	ADOS-2 (2.70; 2.52) 	HADS-A (5.02; 3.09) 	Adults (24.37; 4.43) 	46 	3 M/43 F


 	12 	Kerr-Gaffney et al., 2020 – B 	ADOS-2 (4.18; 4.46) 	HADS-A (10.78; 5.07) 	Adults (26.33; 8.04) 	50 	1 M/49 F


 	13 	Richards et al., 2023 – A 	AQ-50 (21.25; 8.02) 	HADS-A (8.16; 4.49) 	Adults (38.14; 13.13) 	695 	348 M/347 F


 	14 	Richards et al., 2023 – B 	AQ-50 (20.22; 7.43) 	HADS-A (6.61; 4.79) 	Adults (38.14; 13.13) 	700 	345 M/355 F


 	15 	Schneider et al., 2016 – A 	AQ-50 (15.13; 6.60) 	BAI (50.13; 7.56) 	Adults (29.71; 7.52) 	49 	Male


 	16 	Schneider et al., 2016 – B 	AQ-50 (11.95; 4.83) 	BAI (49.16; 5.38) 	Adults (29.53; 76) 	19 	Female


 	17 	
Toyomoto et al., 2022
 	AQ-J-10 	GAD7 	Adults (18–39) 	845 	394 M/451 F


 	18 	
Watanabe et al., 2021
 	AQ-j-21 (9.30; 3.83) 	HADS (15.21; 6.53) 	US (23.7; 1.67) 	151 	99 M/52 F





US: University students.
 




2.2 Data analysis


2.2.1 Effect size calculation

Effect sizes were calculated based on the means and standard deviations reported in each study, using Fisher’s Z transformation. Standard errors of the effect sizes, along with their 95% confidence intervals and variance, were also calculated using the web-based effect size calculator, version 2023.11.27 (Wilson, 2023). When studies did not report effect sizes directly, they were calculated from means and standard deviations following established formulas (Borenstein et al., 2009). All statistical analyses were conducted using JAMOVI software, version 2.3.21.0.3.

A random-effects meta-analytic model was implemented to derive pooled effect size estimates, accounting for between-study variability. This model assumes that the effect sizes from different samples/studies may come from distinct populations, and that these populations have their own sampling distributions (Card, 2011a). Considering sample-level effects, our systematic analysis of potential moderating variables was performed by estimating random effects at the sample level. The diversity of experimental settings in individual studies (e.g., gender, educational level, and geographic region) justified the use of a random-effects model as an appropriate approach (Cooper, 2016).



2.2.2 Moderator analyses

The Q test was applied to assess heterogeneity across the included studies. This test evaluates whether the observed variability in results exceeds what would be expected by chance alone. A significant Q statistic indicates that the studies likely do not share a common underlying effect, suggesting the presence of true variation between them



2.2.3 Evaluation of publication bias

To evaluate potential publication bias, three complementary methods were employed. First, a funnel plot was generated to visually inspect the symmetry of effect sizes, as asymmetry may indicate the presence of bias (Card, 2011b). Second, the fail-safe N method was applied to estimate how many additional non-significant studies would be required to nullify the statistical significance of the overall effect size (Rosenthal, 1979). Third, Egger’s regression test was conducted to statistically assess funnel plot asymmetry, using linear regression to detect small-study effects that may reflect bias (Egger et al., 1997).





3 Results


3.1 Results of the systematic review

A total of 13 studies met the inclusion criteria, comprising 18 independent samples. The combined sample included 6,026 adult participants, with individual sample sizes ranging from 19 to 1,022. Most studies involved participants from the general population, although four explicitly targeted university students.

Regarding the assessment of autistic traits, 55% of the samples (n = 10) employed the full version of the Autism Spectrum Quotient (AQ-50), while 22% (n = 4) used the short-form AQ-10. Only two studies utilized the ADOS-2 as a clinical instrument.

Anxiety was most frequently assessed using the Hospital Anxiety and Depression Scale (HADS-A, n = 13), followed by the Beck Anxiety Inventory (BAI, n = 2), the Generalized Anxiety Disorder scale (GAD-7, n = 2), and the State–Trait Anxiety Inventory (STAI-R, n = 1).

Several studies reported separate analyses by sex, and were treated as distinct independent samples (e.g., Galvin et al., 2022; Schneider et al., 2016). For consistency in analysis, only the neurotypical group from Kerr-Gaffney et al. (2021) was retained.

A detailed summary of each study’s characteristics is presented in Table 2, which includes sample size, gender distribution, instruments used, and descriptive statistics. A broader descriptive summary of sample characteristics and instruments used across all included studies is provided in Table 3. As shown in Table 3, most studies used the AQ-50 and HADS-A as primary measurement tools, with balanced gender representation and predominantly large sample sizes. This provides a solid base for reliable effect estimation in the subsequent meta-analysis.


TABLE 3 Descriptive statistics of the studies included.


	Variable
	Identified categories
	Counts (%)

 

 	Gender 	Males 	3 (17%)


 	Females 	4 (22.2%)


 	Both 	11 (61.1%)


 	Measure of autism 	AQ-50 	10 (55.6%)


 	AQ-28 	2 (11.1%)


 	AQ-10 	2 (11.1%)


 	ADOS-2 	2 (11.1%)


 	AQ-J-10 	1 (5.6%)


 	AQ-J-21 	1 (5.6%)


 	Measure of anxiety 	STAI-R 	1 (5.6%)


 	HADS-A 	13 (72.2%)


 	GAD7 	2 (11.1%)


 	BAI 	2 (11.1%)


 	Target group 	University students 	5 (28.7%)


 	Normal adults 	13 (72.2%)


 	Sample size 	Small-sample studies 	7 (38.9%)


 	Large-sample studies 	11 (61.1%)




 



3.2 Meta-analytic findings

The effect sizes and confidence intervals of the 18 independent samples included in the meta-analysis are summarized in Table 4, showing the correlation coefficients (r), standardized effect sizes (ES), standard errors (SE), and 95% confidence intervals (CI) for each sample.


TABLE 4 Main characteristics of the studies selected.


	ID
	r
	ES
	seES
	95% CI

 

 	1 	−0.8286 	−1.1836 	0.0867 	−1.3535, −1.0136


 	2 	0.9524 	1.857 	0.0532 	1.7527, 1.9613


 	3 	0.6532 	0.7809 	0.0447 	0.6934, 0.8684


 	4 	0.4675 	0.5068 	0.0353 	0.4376, 0.5761


 	5 	0.262 	0.2683 	0.0752 	0.1209, 0.4156


 	6 	−0.4843 	−0.5286 	0.0221 	−0.572, −0.4852


 	7 	0.6493 	0.7741 	0.047 	0.682, 0.8662


 	8 	0.7053 	0.8779 	0.0277 	0.8236, 0.9321


 	9 	0.5185 	0.5743 	0.0349 	0.5059, 0.6428


 	10 	−0.443 	−0.476 	0.0874 	−0.6472, −0.3047


 	11 	−0.3678 	−0.3858 	0.106 	−0.5936, −0.1781


 	12 	−0.5686 	−0.6454 	0.1015 	−0.8444, −0.4464


 	13 	0.7094 	0.8861 	0.0269 	0.8334, 0.9387


 	14 	0.7365 	0.9427 	0.0268 	0.8902, 0.9951


 	15 	−0.9267 	−1.6346 	0.1026 	−1.8357, −1.4335


 	16 	−0.9643 	−2.0033 	0.169 	−2.3346, −1.672


 	17 	0.15 	0.1511 	0.0345 	0.0836, 0.2187


 	18 	−0.4833 	−0.5273 	0.0578 	−0.6406, −0.4139




 

Based on these 18 independent samples derived from the 13 selected studies, a meta-analysis was conducted to examine the relationship between autistic traits and anxiety in adult populations. The main statistical outcomes for each sample are provided in Table 4.

The overall mean effect size was 0.02, with a 95% confidence interval ranging from −0.44 to −0.48. According to Cohen’s (1988, 1992) guidelines, effect sizes of 0.20, 0.50, and 0.80 are considered small, medium, and large, respectively. Therefore, the findings indicate a positive but weak association between autistic traits and anxiety across the analyzed samples.

The Q statistic indicated significant heterogeneity (Q = 5222.91, df = 17, p < 0.001), suggesting that the variability in effect sizes exceeds what would be expected by chance. This justifies the use of a random-effects model, which accounts for both within- and between-study variability.

The forest plot (Figure 2) visually displays the effect sizes and 95% confidence intervals for each of the 18 independent samples. Among them, ten reported positive effect sizes—specifically:

[image: Forest plot illustrating the effect sizes and confidence intervals of 16 studies in a meta-analysis. Each study is represented by a square, with the size indicating the weight of the study. Horizontal lines indicate the confidence intervals. The x-axis ranges from negative three to three, with a vertical line at zero. A diamond at the bottom represents the overall effect size from the random effects model, with a value of 0.02 and a confidence interval from negative 0.44 to 0.48.]

FIGURE 2
 Forest plot main analysis.


Toyomoto et al. (2022), Cassidy et al. (2019), Barnett et al. (2021) – B, Galvin et al. (2022) – B, Galvin and Richards (2023), Barnett et al. (2021) – A, Galvin et al. (2022) – A, Richards et al. (2023) – A, Richards et al. (2023) – B, and Aldridge et al. (2021). The remaining samples showed negative effect sizes.

Interestingly, most of the studies reporting positive associations had relatively large sample sizes, which corresponded with narrower confidence intervals and greater statistical precision. A notable exception was de Vries et al. (2019), which reported a negative effect size despite having the largest sample (n = 1,022); however, its narrow confidence interval reflects a high degree of reliability, regardless of the direction of the effect.

These results underscore the importance of sample size in shaping the interpretability and stability of effect size estimates across studies (Table 5).


TABLE 5 Relationship between autism and anxiety: overall results.


	Model
	Q
	k
	Weighted r
	95% CI

 

 	Overall 	5222.908 	18 	0.02 	(−0.44–0.48)




 



3.3 Assessment of publication bias

To evaluate potential publication bias, three complementary methods were applied: visual inspection of the funnel plot, Rosenthal’s fail-safe N calculation, and Egger’s regression test. The funnel plot (Figure 3) showed a noticeable asymmetry, with several studies deviating from the mean effect size estimate. This pattern suggests the possible absence of studies reporting small or non-significant effects, which may reflect publication bias.

[image: Funnel plot depicting Fisher's z transformed correlation coefficients on the x-axis and standard errors on the y-axis. Data points are scattered unevenly, with more concentration around the center line.]

FIGURE 3
 Funnel plot.


Rosenthal’s fail-safe N test yielded a value of 5,085 (p < 0.001), indicating that over five thousand additional studies with null results would be needed to reduce the observed effect to non-significance. Although this high value suggests overall robustness, it does not eliminate concerns about selective reporting.

Kendall’s tau correlation was statistically significant and negative (τ = −0.373, p = 0.032), supporting the presence of asymmetry in the data distribution. Egger’s regression test further confirmed potential bias (t = −4.572, p < 0.001), highlighting the likelihood of systematic underrepresentation of studies with lower or non-significant effect sizes.

Taken together, these findings suggest that the meta-analytic results may be partially influenced by publication bias, and this should be considered when interpreting the magnitude of the overall effect.




4 Discussion

The present study aimed to systematically review the most recent empirical evidence on the relationship between autistic traits and anxiety symptoms in adults. Specifically, it sought to determine whether this association could be considered statistically significant based on studies published in the last decade that employed standardized and validated instruments to assess both constructs. This review focused on dimensional assessments of autistic traits rather than formal ASD diagnoses, aiming to provide clarity on the relationship between subclinical autism and anxiety, which is often conflated in the literature.

Findings from 13 articles (comprising 18 independent samples) revealed a mixed distribution: 55% of the studies reported positive effect sizes, whereas 45% yielded negative ones. However, the overall meta-analysis did not show a statistically significant association between autistic traits and anxiety (g = 0.0234, SE = 0.235, 95% CI = −0.438–0.483, p = 0.921). However, the direction and strength of the relationship appear to vary depending on the sample characteristics and measurement instruments used. The heterogeneity analysis yielded an I2 value of 99.83%, indicating considerable variability across studies. Graphically, studies with larger sample sizes tended to report positive associations, while studies with smaller samples more often showed negative effect sizes. Notably, the study by De Vries et al. (2019), which included the largest sample (N = 1,022), showed a negative effect size, but with a narrow confidence interval, suggesting high statistical precision rather than inconsistency.

It is worth highlighting that the data collected reflect the current reality regarding the considerable variability in how autistic traits are conceptualized and measured in adult populations. The high heterogeneity among the included studies is attributable not only to methodological differences but also to the absence of a unified framework for assessing autism in undiagnosed adults. Multiple versions of the Autism Spectrum Quotient (AQ)—such as the AQ-10, AQ-28, AQ-50, and AQ-j-21—were used inconsistently across studies, each with different lengths and psychometric properties, directly affecting comparability. This diversity also points to an ongoing debate within the research community regarding how to define and operationalize the broader autism phenotype (BAP). Moreover, most tools were originally designed for clinical populations, which may limit their sensitivity and validity when applied to subclinical contexts. This situation underscores the urgent need for the development and consensus on instruments specifically adapted to detect autistic traits in adults without formal diagnoses, as well as the promotion of studies that incorporate dimensional and contextual perspectives of autism. Consistent with our findings, other authors have also highlighted that variability in sample characteristics, diagnostic criteria, and assessment tools can lead to differing results across studies (Hikmiah, 2019). Moreover, the reliance on self-report anxiety measures (e.g., HADS, GAD-7), without clinical diagnosis confirmation, may limit the ability to distinguish between clinical and subclinical anxiety presentations.

From a theoretical standpoint, these findings suggest that while a statistically significant global association between subclinical autistic traits and anxiety was not confirmed, there is sufficient indication to warrant further investigation. A transdiagnostic approach appears particularly relevant, as it allows for the exploration of shared cognitive and affective mechanisms across both clinical and subclinical conditions. Mechanisms such as cognitive rigidity, goal-generation difficulties, or heightened preference for environmental consistency may underpin both autistic traits and anxiety.

Clinically, these findings underscore the need for more sensitive intervention models for adults who, although not meeting diagnostic criteria for Autism Spectrum Disorder (ASD), exhibit autistic-like traits alongside anxiety symptoms. Targeted interventions that address executive functioning, emotional self-regulation, and cognitive flexibility could be especially beneficial in reducing anxiety and improving quality of life in this population.

This study also presents several limitations. First, the high heterogeneity across studies may be related to the diverse versions of the AQ used, cultural differences, and varying methodological approaches. Second, the measurement tools employed may not be sufficiently sensitive to detect subclinical expressions of autistic traits. Third, anxiety was assessed exclusively through self-report measures, such as the HADS and GAD-7, which may not distinguish between clinical and subclinical anxiety presentations or capture the full complexity of the symptomatology. Lastly, dimensional variability in anxiety symptoms was not examined.

Future research should incorporate more specific instruments such as the Broad Autism Phenotype Questionnaire (BAPQ, Hurley et al., 2007), and aim to include formal clinical assessments for anxiety in addition to self-report tools. Furthermore, it would be valuable to explore potential moderators such as age, gender, cultural background, and the specific type of anxiety assessed. Mixed-methods designs and in-depth analyses of cognitive-affective mechanisms—such as generative social cognition and preference for environmental consistency—could contribute to a deeper understanding of the shared and unique features of autism and anxiety.
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