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Abstract
Although anxiety is commonly researched in autism, the focus has predominantly been on anxiety disorders and not upon 
general levels of anxiousness or trait anxiety. This review summarises research investigating trait anxiety in autism. Sys-
tematic searches yielded 1099 records, with 23 studies meeting inclusion criteria. Study participants were mainly males 
from Western countries, with no representation of older adults or individuals with intellectual disability. All articles used 
self-report questionnaire trait anxiety measures. Anxiety measure psychometric details were absent in most studies, with 
21 using subjective measures that are not validated for use in autism. Results showed higher trait anxiety scores in autism 
versus control groups, and correlations between trait anxiety scores and other study outcomes.
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Introduction

Autism spectrum disorder (ASD; hereafter autism) is a neu-
rodevelopmental condition characterised by differences in 
two domains: social communication and interaction, encom-
passing social reciprocity, non-verbal communication, and 
relationships, and restricted and repetitive behaviours, com-
prising stereotyped or repetitive behaviours, insistence on 
sameness, circumscribed interests, and sensory responsiv-
ity (American Psychiatric Association 2013). Co-occurring 
mental health disorders are frequently reported by individu-
als on the autism spectrum, with clinically elevated anxiety 
having a lifetime prevalence of 42% (Hollocks et al., 2019).

Trait Anxiety in Autism

Anxiety is the feeling of distress or apprehension that is 
experienced in response to an unspecified or uncertain 
threat. These anxious feelings occur on a continuum across 

normal and abnormal psychology, where anxiety disorders 
may be diagnosed when anxious feelings are atypical in their 
activation or duration (American Psychiatric Association, 
2013). However, anxiety often occurs outside of the pres-
ence of an anxiety disorder. The state-trait anxiety model 
describes the difference between the transient anxiety felt 
in response to an immediate stressor (state anxiety) and a 
person’s general personality trait of anxiety proneness (trait 
anxiety; Spielberger, 1966). The distinction between state 
and trait anxiety has been extensively supported in studies 
involving neurotypical participants who show differences 
in genetic and environmental influences (Lau et al., 2006), 
different neurological structural and functional patterns 
(Saviola et al., 2020), and disparate physiological responses 
to stress (Jonsson, 2007). Spielberger (1966) proposed that 
trait and state anxiety can be related, in that a person high in 
trait anxiety is more likely to perceive a situation as threaten-
ing, and therefore more likely to experience high state anxi-
ety. This is supported in studies that showed neurotypical 
individuals with high trait anxiety responding with higher 
levels of state anxiety in standardised stress tasks (Houston 
et al., 1984; Villada et al., 2016). High trait anxiety can also 
induce an experience of chronically high state anxiety, thus 
causing a prolonged stress response that has been associ-
ated with the development of mood and anxiety disorders 
(McEwen & Gianaros, 2011).
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Although the state-trait model of anxiety has been exten-
sively investigated in neurotypical research, its exploration 
in individuals on the autism spectrum is relatively limited. 
One study which investigated state and trait anxiety did so 
with a sample of 22 adolescents on the autism spectrum 
compared with 32 neurotypical peers (Mertens et al., 2017). 
Trait anxiety was assessed via an array of self- and parent-
reported standardised questionnaires, while several physio-
logical arousal markers were measured to assess state anxiety 
during stress tasks. Parent- and self-reported trait anxiety 
levels were higher for the autism sample for some, but not 
all, of the standardised questionnaires, indicating the impor-
tance of testing instrument validity in this population. These 
higher levels of trait anxiety in adolescents on the autism 
spectrum reflect similar findings in child and adult studies 
(Corbett et al., 2019; Zukerman et al., 2019b). Mertens et al. 
(2017) also identified good agreement between parent- and 
self-reported trait anxiety levels in participants on the autism 
spectrum, but, due to lower participant numbers during phys-
iological testings, were unable to conduct correlational analy-
sis between trait anxiety results and physiological measures.

Measurement of Anxiety in Autism

In the research of anxiety in autism, it is important to 
consider some of the challenges in measurement and 
diagnosis. Although studies of anxiety in children and 
adolescents on the spectrum preferentially include parent-
report over self-report methods (van Steensel & Heeman, 
2017), there are limitations to informant-report methods. 
Anxiety is an internal experience; however, parents and 
other informants are only able to provide data on externally 
observable aspects of anxiety (Mazzone et al., 2012) or 
internal experiences that the person has informed them of. 
Research investigating anxiety measurement in individuals 
on the autism spectrum has shown that severity ratings can 
differ between respondent and across settings (Adams, Clark, 
et al., 2019; Adams, Young, et al., 2019; Kanne et al., 2009; 
Stratis & Lecavalier, 2015), reinforcing the importance of 
study designs that include reports from multiple informants. 
This may be particularly important for trait anxiety, given 
that it is reflective of a general personality trait rather than 
specific moments or experiences of anxiety.

This study

The heterogeneity of anxiety presentation and high preva-
lence of anxiety disorders across the lifespan of individuals 
on the autism spectrum indicate the need for examination of 
trait anxiety in this population. To better understand the cur-
rent knowledge of trait anxiety in individuals on the autism 
spectrum, the aim of this review was to gather the research 

completed to date, outline trends in the research, and identify 
areas for future study. The following research questions were 
posed:

1) What are the characteristics and outcomes of research 
that has explored trait anxiety in individuals on the 
autism spectrum?

2) What is the quality of the existing research on trait anxi-
ety in individuals on the autism spectrum?

3) Which methods have been used to measure trait anxiety 
in individuals on the autism spectrum?

4) What are the psychometric properties of the measures 
used and to what extent are they reliable and valid for 
use for those with a diagnosis of autism?

Method

Protocol and Registration

The method of analysis and the inclusion criteria for this 
systematic review were specified in advance in a protocol 
that was registered online with the international prospec-
tive register of systematic reviews (PROSPERO; registration 
number: CRD42020207483). Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA; Page 
et al., 2021) standards were followed in all stages of this 
systematic review.

Eligibility Criteria

PRISMA guidelines (Page et al., 2021) outline the impor-
tance of inclusion criteria that identify well-defined groups 
and outcomes. The inclusion criteria for this review were as 
follows: (1) the article reports an original study published in 
English in a peer-reviewed journal between 1994 and 2020 
reporting on human participants, (2) the study reports that a 
reliable diagnostic or screening measure of autism was uti-
lised to confirm autism diagnosis, (3) the study reports on a 
measure that the authors of the study specify to have been 
used to represent trait anxiety, and (4) data from the measure 
of trait anxiety for those on the autism spectrum are presented 
separately from any other group included in the study.

Studies were excluded from the review based on one or 
more of the following criteria: (1) no reliable diagnostic or 
screening measure was performed during the study or recruit-
ment process to confirm autism diagnosis, (2) the author of 
the article did not identify that the type of anxiety being 
measured was trait anxiety, (3) trait anxiety was not measured 
in the individual with the autism diagnosis, and (4) trait anxi-
ety results of the autism group were not presented separately.
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One objective of this review was to identify and charac-
terise the original research that has studied trait anxiety in 
individuals on the autism spectrum, so reviews, meta-analy-
ses, grey literature, opinion pieces, dissertations, editorials, 
book chapters, and conference proceedings were excluded. 
Case studies, single case designs, and descriptive pieces 
were also excluded from this review due to the increased 
risk of bias and decreased generalisability associated with 
studies of a very small sample size. The search was limited 
to those articles published after 1994, the year of publica-
tion of the Diagnostic and Statistical Manual of Mental Dis-
orders, 4th ed. (American Psychiatric Association, 1994). 
This allowed for consistent interpretation of the language 
used for diagnoses of the participants sampled. To align with 
the encompassing nature of this review to characterise the 
research available, no restrictions were made regarding age, 
gender, ethnicity, co-morbidities, treatment, or medication 
status of participants. Nor were any restrictions placed on 
the other outcomes investigated by the studies, their geo-
graphical location, or their study design.

Search Strategy

In September 2020, eight databases (CINAHL, Embase, 
ERIC, MEDLINE, ProQuest Central, PsycINFO, Scopus, 
and Web of Science) were searched for studies measuring 
trait anxiety in participants on the autism spectrum. A sec-
ond search was completed in March 2021 to update results 
of the initial search. Filters were applied to incorporate only 
peer-reviewed journal articles, written in English, that were 
published from 1994 to 2020 inclusive. Databases were 
searched using the search string (autis* OR asd OR asc OR 
asperger* OR “pervasive development* disorder*” OR pdd 
OR hfa) AND (trait NEAR/10 anxi*). Keyword structure 
and proximity operators were adjusted according to the spec-
ifications of each database, and, when available, expanders 
mapping to preferred or equivalent terms were added. To 
most closely align the search locations of the databases used, 
the search of Scopus through Elsevier applied the TITLE-
ABS-KEY field tag, the search of Web of Science through 
Clarivate Analytics applied the TS field tag, and the search 
of ProQuest Central and ERIC through ProQuest used the 
NOFT field tag. All other databases employed the default 
search locations.

Study Selection Process

Electronic searches yielded 1099 records (see Fig. 1). Fol-
lowing the removal of duplicates, the primary rater screened 
the titles and abstracts of 451 articles for inclusion in full-
text screening. A second rater, blinded to the ratings of the 
primary rater, assessed a random sample of 20% of the 
reports. Cohen’s Kappa showed strong inter-rater reliability 

(κ = 0.82; McHugh, 2012). Any report that was considered 
to meet inclusion criteria by either rater was then included 
in full-text screening. All 296 articles identified for full-text 
review were assessed independently by both raters. Inter-
rater reliability was calculated using Cohen’s Kappa and 
again showed a strong (κ = 0.84) agreement. Discussion of 
the eight articles where ratings disagreed resulted in con-
sensus agreement on six articles. A third rater was consulted 
for the remaining two studies. A total of 23 articles met the 
criteria for inclusion in this review. There were four studies 
included in this review that met inclusion criteria based on 
additional information, regarding diagnostic procedures or 
the anxiety measure used, requested directly from the cor-
responding authors and supplied via email.

Data Extraction

Extracted data included the details of the research team 
(including geographical location of the study), study details 
(study design type and any physiological measure, test, or 
intervention completed by study groups), study group par-
ticipant characteristics (sample number, age, gender, IQ, 
medication use, and race/ethnicity of both the autism sam-
ple and any control or comparison groups, as well as the 
autism subtype and diagnostic/screening measure used for 
the autism group), details of the trait anxiety measure (scale/
subscale, informant, and psychometric properties reported), 
and the main trait anxiety-related outcomes reported. The 
results of primary interest were scores on measures of trait 
anxiety, between- or within-group analysis of trait anxiety 
outcomes, and statistical analyses with trait anxiety data. 
Data were independently extracted to an Excel spreadsheet 
by two researchers, and percentage agreement calculation 
across all included studies showed strong (88.96%) agree-
ment. Disagreements in extracted data were discussed and 
consensus was reached in all cases.

Risk of Bias in Individual Studies

The quality of included articles was assessed by the primary 
researcher. The Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE; von Elm et al., 
2007) checklist was used to evaluate observational studies, 
and the Consolidated Standards of Reporting Trials (CON-
SORT; Schulz et al., 2010) checklist was used to evaluate 
interventional studies. Each article was assessed for which 
checklist items were adequately reported (as characterised 
in the explanation and elaboration publications for each 
checklist; Moher et al., 2010; Vandenbroucke et al., 2007). 
With subitems included, the total number of items on the 
STROBE checklist was 34, and on the CONSORT checklist 
was 37. Some checklist items were specific for only one 
study design type (e.g. case–control or randomised trial), 
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and therefore, a rating of “not applicable” was noted if the 
item did not align with the study design of the article being 
assessed. Where the primary researcher was undecided on 
the rating of any item, the item was discussed with a second 
rater and a consensus was reached in all cases. A global 
quality score was determined for each article (see Table 1) to 
indicate the number of adequately reported items compared 
with the total items applicable to the study, with a higher 
score representing stronger reporting quality.

Results

Study Characteristics

A total of 23 articles met selection criteria for inclusion; 
details of each study are presented in Table 1. The articles 
were published by 14 research groups, with most studies 

conducted in the USA (47.8%) and the UK (21.7%). The 
remaining studies were from Israel (8.7%), two studies that 
recruited participants across multiple European countries 
(8.7%), Canada (4.3%), the Netherlands (4.3%), and South 
Korea (4.3%). Most studies (82.6%) were observational 
in nature and involved a cross-sectional study design. The 
remaining four studies (17.4%) implemented a randomised 
control trial (RCT) design. Of these, two used a theatre-based 
treatment (Corbett et al., 2017; Ioannou et al., 2020) and one 
employed a social skills training program (Yoo et al., 2014), 
evaluating the effect of the intervention on trait anxiety 
scores. In the fourth RCT study, Althaus et al. (2015) meas-
ured trait anxiety scores only at baseline and used this data 
in subsequent analyses; therefore, the data reported that are 
relevant to the current review were cross-sectional in nature. 
As such, this focus on pre-interventional data means that the 
study will be discussed alongside the observational studies 
for the remainder of the review. Therefore, this review will 
discuss 20 observational and three interventional studies.

Fig. 1  PRISMA flow diagram 
for review process. From: Page 
et al. (2021). The PRISMA 
2020 statement: An updated 
guideline for reporting system-
atic reviews. BMJ, 372, n71. 
10.1136/bmj.n71. For more 
information, visit: http:// www. 
prisma- state ment. org/
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Table 1  Study characteristics of included articles

Study refer-
ence

Participant characteristics Autism sub-
type (in-study 
measures)

Study design Reporting 
score

Study groups Age in years
Mean (SD) 
range

Male (%) FSIQ
Mean (SD)

Medication 
status

Althaus et al. 
(2015)

Autism (N = 31) 22.69 (4.83)
18–34

100 104.97 
(17.49)

Unmedicated Autistic 
disorder, 
Asperger's 
disorder, 
PDD-NOS

(ADOS, AQ)

O 22/32 (69%)
STROBE

NT (N = 30) 22.60 (3.21)
18–31

100 104.38 
(10.25)

Unmedicated

Bernier et al. 
(2005)

Autism (N = 14) 18.40 (5.50)
12–45

85.7 106.1 (13.0) NR ASD
(ADOS, ADI-

R)

O 10/28 (36%)
STROBE

NT(N = 14) 19.70 (8.20)
12–45

85.7 114.9 (12.5) NR

Corbett et al. 
(2017)

Autism INT 
(n = 17)

11.27 (2.51)
8–14

76.5 106.06 
(16.83)

58.8% medi-
cated

ASD
(ADOS)

I 16/32 (50%)
CONSORT

Autism WLC 
(n = 13)

10.74 (1.89)
8–14

84.6 95.85 (21.19) 69.2% medi-
cated

Corbett et al. 
(2019)

Autism (N = 31) 11.17 (1.08)
10–12

64.5 98.29 (20.27) NR ASD
(ADOS-2)

O 17/29 (59%)
STROBE

NT (N = 25) 11.09 (0.91)
10–12

72 113.76 
(16.57)

NR

Edmiston 
et al. (2017)

Autism (N = 24) 14.8 (1.36) 100 107.71 
(22.03)

NR ASD
(ADOS-2, 

ADI-R, 
SCQ, SRS-
2)

O 13/48 (46%)
STROBE

NT (N = 14) 14.99 (1.52) 100 113.86 
(13.44)

NR

Ioannou et al. 
(2020)

Autism INT 
(n = 44)

Whole sample
8–16

Whole sample
76.6

Whole sample
IQ ≥ 70

NR ASD
(ADOS-2)

I 16/31 (52%)
CONSORT

Autism WLC 
(n = 33)

NR

Lanni et al. 
(2012)

Autism (N = 15) 9.77 (1.26)
8–12

100 92.77 (12.29) Unmedicated Autism
(ADOS)

O 11/29 (38%)
STROBE

NT(N = 15) 9.55 (1.65)
8–12

100 124.87 (9.17) Unmedicated

Lassalle et al. 
(2017)

Autism (N = 27) 23.63 (9.86)
9–43

100 113.15 
(12.36)

NR ASD
(ADOS, ADI-

R, DISCO)

O 15/29 (52%)
STROBE

NT (N = 21) 19.7 (7.74)
12–43

100 112.0 (13.73) NR

Lassalle et al. 
(2019)

Autism (N = 19) 25.27 (8.83)
15–43

89.5 111.21 (8.83) NR ASD, 
Asperger’s 
syndrome, 
PDD-NOS

(ADOS, ADI-
R, AQ)

O 16/28 (57%)
STROBE

NT (N = 20) 24.15 (7.57)
15–43

85 111.85 (9.15) NR

Limoges et al. 
(2005)

Autism (N = 16) 22.1 (3.6)
16–27

93.7 102.1 (10.3) Unmedicated High-
functioning 
autism, 
Asperger’s 
syndrome

(ADI-R)

O 13/30 (43%)
STROBE

NT (N = 16) 20.6 (3.9)
16–26

93.7 114.4 (14.2) Unmedicated

Maras and 
Bowler 
(2012)

Autism (N = 32) 39.44 (12.35) 75 113 (15.86) NR ASD
(ADOS, AQ)

O 14/28 (50%)
STROBENT (N = 30) 42.03 (12.45) 73.3 107.93 

(15.13)
NR
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Table 1  (continued)

Study refer-
ence

Participant characteristics Autism sub-
type (in-study 
measures)

Study design Reporting 
score

Study groups Age in years
Mean (SD) 
range

Male (%) FSIQ
Mean (SD)

Medication 
status

Mertens et al. 
(2017)

Autism (N = 22) 13.8 (2.2) 81.8 111.8 (20.7) 22.7% medi-
cated

ASD
(ADOS-2)

O 15/29 (52%)
STROBE

NT (N = 32) 13.2 (2.0) 68.7 106.4 (13.5) 3.1% medi-
cated

Mikita et al. 
(2015)

Autism (N = 52) 12.8 (2.0)
10–16

100 101.2 (13.5) Unmedicated High-func-
tioning ASD

(ADOS, ADI-
R, SCQ)

O 16/30 (53%)
STROBE

NT (N = 23) 13.9 (1.9)
10–16

100 117.7 (9.1) Unmedicated

Milne et al. 
(2019)

Whole sample 
(N = 99)

37.5 (13.5) 48.5 NR 19.2% medi-
cated

ASD
(RAADS-R)

O 24/31 (77%)
STROBE

Unmedicated 
autism (n = 22)

42.1 (14.0) 59.1 NR Unmedicated

Unmedicated NT 
(n = 22)

37.2 (10.7) 45.5 NR Unmedicated

Milosavljevic 
et al. (2016)

Autism – ALX 
(n = 25)

15.41 (0.45)
14.75–16.75

96 95.52 (10.60) NR ASD
(ADOS, ADI-

R)

O 18/30 (60%)
STROBE

Autism + ALX 
(n = 31)

15.49 (0.5)
14.67–16.75

96.8 92.77 (12.45) NR

Paul et al. 
(2014)

Autism (N = 28) 29.61 (11.11)
19–56

82.1 109.54 
(11.86)

NR Autism, 
Asperger’s 
syndrome

(ADOS, ADI-
R, SCQ)

O 16/30 (53%)
STROBE

AgCC (N = 26) 28.77 (11.25)
16–54

61.5 95.46 (14.15) NR

Sebastian 
et al. (2009)

Autism (n = 13) 16.9 (0.3) 100 100.46 (7.49) NR Childhood 
autism, PDD 
other, PDD 
unspecified

(ADOS, ADI-
R)

O 16/29 (55%)
STROBENT (N = 13) 16.9 (0.7) 100 102.46 (8.62) NR

Simon and 
Corbett 
(2013)

Autism (N = 19) 9.99 (1.29)
8–12

100 98.56 (17.95) Unmedicated Autistic dis-
order

(ADOS)

O 14/28 (50%)
STROBE

NT (N = 21) 9.92 (1.49)
8–12

100 120.8 (12.35) Unmedicated

South et al. 
(2015)

Autism (N = 25) 22.51 (4.5)
17–36

76 108.46 
(12.76)

NR ASD
(ADOS-2)

O 11/29 (38%)
STROBE

NT (N = 45) 21.58 (2.35)
17–36

71.1 112.42 (8.26) NR

South et al. 
(2017)

Autism (N = 40) 22.97 (6.75)
17–52

82.5 NR NR ASD
(ADOS-2)

O 12/29 (41%)
STROBE

NT + ANX 
(N = 56)

21.68 (2.76)
18–31

26.8 NR NR

NT (N = 29) 21.61 (2.19)
17–25

72.4 NR NR

Yoo et al. 
(2014)

Autism INT 
(n = 23)

14.04 (1.64)
12–18

91.3 99.26 (15.37) NR PDD-NOS, 
Asperger's 
disorder, 
autistic 
disorder

(ADOS, ADI-
R)

I 18/32 (56%)
CONSORT

Autism delayed 
INT (n = 24)

13.54 (1.50)
12–18

95.8 100.46 
(16.63)

NR
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Participant Characteristics

In total, 750 individuals on the autism spectrum participated 
in the included research. The majority (87.7%) of partici-
pants on the autism spectrum were male, with seven (30.4%) 
studies reporting on only male participants. Three studies 
(Ioannou et al., 2020; Maras & Bowler, 2012; South et al., 
2017) involved participants in gender proportions close to 
those currently estimated, where around one in four indi-
viduals on the autism spectrum is female (Loomes et al., 
2017). IQ was reported in 20 (87.0%) articles. Based upon 
participant descriptive statistics or study inclusion criteria, 
no studies that reported IQ included participants on the 
autism spectrum who had an intellectual disability. There 
was inconsistent reporting of medication use, with only eight 
(34.8%) studies providing this detail. Six of these articles 
described participants as unmedicated, and two identified 
that some participants on the autism spectrum were taking 
prescription psychotropic, hormone, or steroid medications. 
Similarly, participant race/ethnicity was reported in only 
four (17.4%) articles, with a higher proportion of Caucasian 
participants (62.5–84.4%) than other races or ethnicities.

Across studies, the reported age of participants on the 
autism spectrum ranged from 8 to 56 years old. Eleven 
(47.8%) articles reported on child participants (mean 

age < 18 years). Of these, six were conducted by the same 
research group, and only one occurred outside the US or 
UK (Yoo et al., 2014; South Korea). Twelve (52.2%) studies 
reported on adult participants (mean age ≥ 18 years). Partici-
pant demographics across the studies indicate that no study 
reported on data from older adults (> 60 years).

Measures of Trait Anxiety

All 23 studies include at least one subjective measure of 
trait anxiety, as shown in Tables 2 and 3. In all cases, higher 
scores in these questionnaires depicted higher anxiety levels. 
Of the 11 studies involving children, the majority (72.7%) 
reported on the State Trait Anxiety Inventory for Children-
Trait subscale (STAIC-T) self-report questionnaire. Simi-
larly, studies measuring trait anxiety scores in adults almost 
exclusively (91.7%) used the self-reported State Trait Anxi-
ety Inventory-Trait subscale (STAI-T). The four remaining 
studies used an array of different subjective measures of trait 
anxiety. While all studies reported on scores from self-report 
trait anxiety measures, only two (8.7%) included additional 
parent-report data from the Screen of Child Anxiety-Related 
Disorders (SCARED-P; Mertens et al., 2017) or Spence 
Child Anxiety Scale (SCAS-P; Mikita et al., 2015) stand-
ardised questionnaires.

Table 1  (continued)

Study refer-
ence

Participant characteristics Autism sub-
type (in-study 
measures)

Study design Reporting 
score

Study groups Age in years
Mean (SD) 
range

Male (%) FSIQ
Mean (SD)

Medication 
status

Zuk-
erman et al. 
(2019a)

Autism (N = 55) 23.56 (2.81) 92.7% NR NR ASD
(AQ screen-

ing)

O 20/29 (69%)
STROBE

NT + social pho-
bia (n = 31)

25.06 (2.62) 83.9% NR NR

NT (n = 25) 24.56 (2.18) 84% NR NR
Zuk-

erman et al. 
(2019b)

Autism (N = 55) 23.56 (2.81)
18–34

92.7% NR NR ASD, 
Asperger’s 
syndrome, 
PDD

(AQ screen-
ing)

O 17/29 (59%)
STROBE

Neurotypical 
(N = 40)

25.08 (2.67)
20–36

82.5% NR NR

FSIQ full-scale IQ; NR not reported; SD standard deviation
Groups: AgCC agenesis of the corpus callosum; ALX alexithymia; ANX anxiety; Autism participants with a diagnosed autism spectrum disorder; 
INT received intervention; NT neurotypical = participants without a diagnosed autism spectrum disorder; WLC wait list control
Autism subtypes: ASD autism spectrum disorder; PDD (-NOS) pervasive developmental disorder (-not otherwise specified)
Measures: ADI-R autism diagnostic interview-revised; ADOS autism diagnostic observational schedule; AQ autism spectrum quotient; DISCO 
diagnostic interview for social and communication disorders; RAADS-R Ritvo Autism Asperger Diagnostic Scale Revised; SCQ social communi-
cation questionnaire; SRS Social Responsiveness Scale
Study design: I interventional; O observational
Reporting: CONSORT Consolidated Standards of Reporting Trials; STROBE Strengthening the Reporting of Observational studies in Epidemi-
ology
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1 3

Psychometric Properties of Trait Anxiety Measures

Few studies reported psychometric properties of the trait 
anxiety measures used, specifically with reference to 
participants on the autism spectrum (see Table 4). No studies 
reported on the validity of the measures used, and only two 
studies (8.7%) reported any reliability data separately for 
participants on the autism spectrum (Milosavljevic et al., 
2016; Yoo et al., 2014). These found that the STAIC-T 
showed good internal consistency (α = 0.85–0.89) in their 
samples of adolescents (total age range 12–18 years) on the 
autism spectrum. A further three (13.0%) studies reported 
internal consistency of their whole sample, inclusive of 
neurotypical participants: Corbett et al. (2019) reported 
α = 0.91 for the STAIC-T, Milne et  al. (2019) reported 
α = 0.93 for the Beck Anxiety Inventory, Trait Subscale 
(BAIT), and Zukerman et al. (2019b) reported α = 0.89 
for the STAI-T. Six (26.1%) studies reported only the 
psychometric properties from previously published studies 
of neurotypical participants, and the remaining 12 (52.2%) 
articles described no psychometric properties of the trait 
anxiety measure used in their study.

Reporting Quality

Included articles were assessed for quality by determining 
their adherence to published checklists designed to improve 
the quality and transparency of reporting (Moher et al., 
2010). The global percentage of adequately reported check-
list items for each article is provided in Table 1. The 19 
objective articles, and the RCT that provided cross-sectional 
data for this study, were assessed for their adherence to the 
STROBE statement checklist and reported a mean global 
score of 52.8% (SD = 10.23; range = 35.7 − 77.4%) items 
adequately reported (von Elm et al., 2007). Meanwhile, 
the remaining three intervention articles were assessed 
against the CONSORT statement checklist and reported 
a mean global score of 52.6% (SD = 3.2; range = 50.0—
56.3%; Schulz et al., 2010). Overall, mean global score was 
52.8% (SD = 10.23), and six (26.1%) studies adequately 
reported < 50% of checklist items.

To assess the areas of reporting strength and weakness 
among the included studies, the percentage of articles ade-
quately reporting each checklist item was identified. The 
results of this analysis are included in the Supplementary 
Materials. Both observation and intervention studies showed 
a similar pattern, where either most studies reported the 
detail required for the item, or very few adequately reported 

Table 4  Psychometric properties reported, as calculated within the study from autism group participant data

A dash (-) represents the absence of any included article reporting on a property
Measures: BAIT = Beck Anxiety Inventory, Trait Subscale (Kohn et al. 2008); BFNE-S = Brief Fear of Negative Evaluation Survey, Straightfor-
ward Items (Carleton et al. 2011); MASC = Multidimensional Anxiety Scale (March et al. 1997); SCARED = Screen of Child Anxiety Related 
Disorders, C = Child- and P = Parent-version (Birmaher et al. 1999); SCAS = Spence Child Anxiety Scale, C = Child- and P = Parent-version 
(Spence 1998); STAI-T = State-Trait Anxiety Inventory, Trait Subscale (Spielberger 1970); STAIC-T State-Trait Anxiety Inventory for Children, 
Trait Subscale (Spielberger 1973)
Psychometric properties: Cr = Criterion validity; Cs = Construct validity; Ct = Content validity; IC = Internal consistency; IR = Inter-rater reli-
ability; TR = Test-retest reliability

Measure name Studies 
using meas-
ure (n)

Reliability Validity In-study data 
includes 
neurotypical 
participants. 
Number of stud-
ies (property)

Data referenced 
from previous 
study of neuro-
typical sample. 
Number of studies 
(property)

Internal consist-
ency

Inter-rater Test–retest Criterion Construct Content

STAI-T 12 - - - - - - 1 (IC) 3 (IC), 1 (TR), 2 
(IC),

2 (Cs)
STAIC-T 8 2

(α = 0.85–0.89)
- - - - - 1 (IC) 4 (IC) 2 (TR)

BAIT 1 - - - - - - 1 (IC) -
SCAS-C 1 - - - - - - - -
SCAS-P 1 - - - - - - - -
BFNE-S 1 - - - - - - - -
MASC 1 - - - - - - - 1 (IC)
SCARED-C 1 - - - - - - - 1 (IC)
SCARED-P 1 - - - - - - - 1 (IC)
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the item. Specifically, in STROBE assessed studies, of the 31 
items applicable to cross-sectional study design, 25 (80.6%) 
items were reported either well (by ≥ 75% of articles) or 
poorly (by ≤ 25% of articles; Sorensen et al. 2013). In CON-
SORT assessed studies, of the 32 items applicable to studies 
of smaller sample size (rather than large clinical trials), a 
total of 21 (65.6%) items were reported either well or poorly.

The STROBE and CONSORT checklists have some over-
lap in items, which allows for the broader picture of quality 
to be explored. In general, studies were strong at report-
ing their scientific rationale, objectives, analysis methods, 
results of statistical analysis (planned and additional), par-
ticipant descriptive details, interpretation of outcomes, and 
limitations of the data. In contrast, less than 25% of studies 
(regardless of type) detailed the setting of the study, date of 
study, sample size calculations, analysis results (including 
estimates and their precision), and details of study funding.

Outcomes

Outcomes reported in the included studies are extracted and 
summarised, with analyses relevant to trait anxiety presented 
in Tables 2 and 3.

Comparison of Trait Anxiety Scores Between Groups

Overall, 18 (78.3%) studies included between-group analysis 
of an autism and a neurotypical (NT) comparison group. 
Five of the seven studies (71.4%) that reported on children 
identified that trait anxiety scores were significantly higher 
(p ≤ 0.05) in the autism group compared to the NT group. 
In adult participants, 10 of the 11 (90.9%) studies reported 
significantly higher trait anxiety scores in participants in the 
autism group compared to the NT group.

Three adult studies compared trait anxiety scores of par-
ticipants on the autism spectrum with comparison group(s). 
Two studies (South et al., 2017; Zukerman et al., 2019a) 
included two comparison groups (1) NT participants with 
low anxiety, and (2) NT participants with high scores on 
self-reported general or social anxiety measures. South 
et al. (2017) reported that the NT + anxiety group scored 
significantly higher on the STAI-T than both autism and NT 
groups, and the autism group scored significantly higher 
than the low anxiety NT group. Zukerman et al. (2019a) 
found that both the autism group and the NT + social phobia 
group had significantly higher trait anxiety scores than the 
low anxiety NT group. Paul et al. (2014) found that trait 
anxiety scores were not significantly different in adults on 
the autism spectrum compared with adults with agenesis of 
the corpus callosum.

Other between-group differences were reported in several 
studies. Lanni et al. (2012) identified that children on the 
autism spectrum (8–12 years old) had significantly higher 

trait anxiety than state anxiety scores; this pattern was 
not reported in the children in the NT comparison group. 
Milosavljevic et al. (2016) reported adolescents (14–17 years 
old) on the autism spectrum with high alexithymia traits 
had higher trait anxiety scores than the autism group with 
low alexithymia. This study also found that participants 
with alexithymia showed decreased ability to recognise 
anger emotions compared with those without alexithymia. 
However, there was no group difference after controlling 
for STAIC-T and verbal IQ. This finding suggests that trait 
anxiety scores, in combination with verbal IQ, have a role 
in the recognition of anger, over and above any effect of 
alexithymia traits (Milosavljevic et al., 2016). Limoges et al. 
(2005) reported no significant differences in the trait anxiety 
scores of participants (16–27 years old) in their high-func-
tioning autism and Asperger’s syndrome autism subgroups. 
Althaus et al. (2015) reported higher heterogeneity in the 
trait anxiety scores of adults in the autism group compared 
with the NT group.

There was only one study that compared trait anxiety 
scores between informants for participants on the autism 
spectrum. Mertens et al. (2017) reported no significant dif-
ferences between self- and parent-reported trait anxiety on 
the SCARED (p > 0.05), suggesting that parents of adoles-
cents on the autism spectrum can recognise trait anxiety in 
their child.

Factors Associated with Trait Anxiety Scores

A total of 18 (78.3%) studies ran statistical analysis of sub-
jective trait anxiety scores with other study outcomes. Some 
of these analyses explored the relationship between physi-
ological measures and subjective trait anxiety scores and 
will be detailed later in the review. Five studies reporting 
on children evaluated correlations between the STAIC-T and 
other study outcomes in participants on the autism spectrum, 
with four of these studies completed by the same research 
group. Following their theatre-based intervention, Corbett 
et al. (2017) found that lower STAIC-T scores were cor-
related with increased time spent in interactive engagement 
with peers during a play task (r =  − 0.362, p = 0.05). Simon 
and Corbett (2013) reported a positive test–retest correla-
tion between STAIC-T scores obtained following a social 
task and a non-social task performed around 6 months apart 
(r = 0.607, p = 0.048). Lanni et al. (2012) found no signifi-
cant correlation between trait anxiety scores and state anxi-
ety scores taken following a stress task.

Ten studies explored correlations between the STAI-T 
and other outcomes in adulthood. In participants on the 
autism spectrum, STAI-T scores were found to positively 
correlate with several subjective measures including the 
autism spectrum quotient (AQ; rs = 0.48, p < 0.01; Maras & 
Bowler, 2012), Beck depression inventory (BDI; r = 0.51, 
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p < 0.001; Zukerman et al., 2019b), and the social respon-
siveness scale (SRS-2) total and subscale scores (all r > 0.5, 
p < 0.001; South et al., 2017). There was also no significant 
correlation (p > 0.05) between STAI-T scores and those 
of other subjective measures including the inter-personal 
reactivity index–personal distress scale (IRI-PD; Althaus 
et al., 2015), Gudjonsson compliance scale (GCS) or Gud-
jonsson suggestibility subscales (GSS; Maras & Bowler, 
2012), or Liebowitz social anxiety scale (LSAS; Zukerman 
et al., 2019b). Further, the STAI-T showed no significant 
correlation with additional study outcomes including sleep 
quality measures (Limoges et al., 2005), accuracy in pattern 
separation memory tasks (South et al., 2015), and univer-
sity academic results (Zukerman et al., 2019a). Finally, trait 
anxiety scores in adults on the autism spectrum did not 
contribute to explained variance in measures of adaptive 
skills (Zukerman et al., 2019b) nor the impact of treatment 
with oxytocin on state anxiety response following a stress 
task (Althaus et al., 2015).

The remaining three studies reported results from a vari-
ety of trait anxiety measures. Milne et al. (2019) examined 
correlations between BAIT scores and other study measures 
in adult participants. BAIT scores were significantly posi-
tively correlated with scores on the Adult Repetitive Behav-
iour Questionnaire (RBRI; rs = 0.369, p < 0.05) and the 
SRS social communicative interaction subscale (rs = 0.448, 
p < 0.01), but not significantly correlated with the ADHD 
self-report (ASRS) or with age (all ps > 0.05). Mikita et al. 
(2015) used the SCAS self- and parent-reports in child par-
ticipants to explore correlations between SCAS scores and 
other study measures. In children on the autism spectrum, 
they identified that parent-reported anxiety and irritability 
were positively correlated (r = 0.49, p = 0.001), but self-
reported anxiety and irritability were not (p > 0.05).

Physiological Measures Explored Alongside Trait Anxiety 
Scores

Six (26.1%) studies explored physiological response to 
stress-inducing tasks, with the aim of evaluating the rela-
tionship between these physiological measures and subjec-
tive anxiety questionnaires in participants on the autism 
spectrum. Some of these studies implemented multiple 
physiological measures: five in total investigated salivary 
cortisol (four of these were from the same research group), 
two used electrocardiogram (ECG) to assess various heart 
rate/rhythm measures, and one examined eye-blink latency 
and magnitude.

Results correlating trait anxiety scores with salivary 
cortisol levels were mixed. In children on the autism 
spectrum, Corbett et al. (2017) reported significant negative 
correlations between STAIC-T scores and salivary cortisol 
during (r =  − 0.37, p = 0.047) and following (r =  − 0.390, 

p = 0.03) a social play task after completion of their 
intervention to reduce trait anxiety scores, whereas cross-
sectional studies reported no significant correlations during 
standardised social stress tasks with children (all ps > 0.05; 
Corbett et al., 2019; Lanni et al., 2012; Mikita et al., 2015; 
Simon & Corbett, 2013). Results relating to heart measures 
were mixed: in adolescents, a dampened heart rate reaction 
to the stressor was related to high parent-reported anxiety, 
but not high self-reported anxiety (Mikita et al., 2015), but 
in children, there was no significant correlation between self-
reported trait anxiety scores and respiratory sinus arrythmia 
(Corbett et al., 2019). In adults, trait anxiety scores showed no 
significant correlation with eye-blink amplitude differences 
between safe and threat stressors (Bernier et al., 2005).

A further four (17.4%) studies measured neural activity 
in adults through functional magnetic resonance imaging 
(fMRI) or electroencephalogram (EEG). The two fMRI 
studies assessed areas of interest to determine relationships 
between brain activity in these regions and overall scores 
on subjective trait anxiety measures. Lassalle et al. (2019) 
reported a between-group comparison where the autism 
group showed lower accuracy of emotion recognition, 
decreased whole-brain activation during painful/disgusting 
stimuli, and decreased activation in brain regions associated 
with affective empathy; however, there was no group differ-
ence after controlling for STAI-T scores. This suggests that 
trait anxiety scores may be associated with reduced emo-
tion recognition accuracy and decreased empathy for pain, 
over and above autism diagnostic grouping (Lassalle et al., 
2019). Conversely, trait anxiety scores were not associated 
with change in activation in the amygdala; though authors 
indicate the low sample number may have affected this result 
(Lassalle et al., 2017). The EEG studies found no signifi-
cant correlation between trait anxiety scores and variability 
of brain activity (Milne et al., 2019) or neural orienting to 
affective stimuli (Althaus et al., 2015).

Changes in Trait Anxiety Scores Pre‑ and Post‑Intervention

Four articles in this review report on the outcomes of 
interventions; however, only three studies reported trait 
anxiety scores post-intervention so only these three will 
be discussed here. Corbett et al. (2017) and Ioannou et al. 
(2020) both reported on RCT parallel design studies evalu-
ating a 10-week group-theatre intervention for anxiety in 
children on the autism spectrum. Both reported that fol-
lowing intervention, trait anxiety scores in the intervention 
group were significantly lower than in the wait list control 
group after controlling for pre-intervention trait anxiety 
scores (all ps ≤ 0.01). Corbett et al. (2017) also reported 
a significant (p = 0.05) decrease in trait anxiety scores in 
the intervention group from pre- to post-intervention. Yoo 
et al. (2014) employed an RCT parallel crossover design 
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to examine feasibility and treatment efficacy of a 14-week 
social skills training program in adolescents on the autism 
spectrum. Trait anxiety scores were measured pre- and post-
intervention using the STAIC-T, as a secondary outcome 
of the study. Following completion of the intervention by 
both the autism intervention and autism delayed-intervention 
groups, whole sample analysis revealed no significant reduc-
tion in STAIC-T scores (p = 0.12). In summary, the three 
intervention studies that report pre- and post-intervention 
trait anxiety scores suggest that these scores can be reduced 
with some, but not all, interventions.

Discussion

This review aimed to gather research that reports on trait 
anxiety in individuals on the autism spectrum, to outline 
trends and identify areas for further study. Overall, studies 
included mainly male participants from Western countries, 
with no representation of older adults on the autism spec-
trum or individuals with intellectual disability. Trait anxiety 
was most commonly measured through a single self-reported 
subjective questionnaire; however, few studies reported any 
psychometric properties of their chosen trait anxiety meas-
ure for participants on the autism spectrum. Assessment of 
study reporting using STROBE and CONSORT guidelines 
identified patterns of strength and weakness in reporting 
across articles. This review identified that around a quarter 
of included studies adequately reported < 50% of checklist 
items, indicating the need for caution when interpreting 
study outcomes.

Most studies included both participants on the autism 
spectrum and a neurotypical comparison group, with the 
majority reporting significantly higher trait anxiety scores in 
autism. Comparisons of subjective trait anxiety scores with 
other study outcomes resulted in mixed findings. Higher 
trait anxiety scores in participants on the autism spectrum 
were associated with increased alexithymia and irritability 
and decreased emotion recognition and social responsive-
ness. However, many studies found no significant correla-
tion between trait anxiety scores and outcomes including 
sleep quality, memory, and academic results. Physiologi-
cal measures like heart rate/rhythm and salivary cortisol 
showed correlations with trait anxiety scores in some stud-
ies but not others, and results relating trait anxiety scores 
to brain activity were mixed. Finally, intervention studies 
reported that a theatre-based intervention, but not social 
skills training intervention, showed significant reductions 
in trait anxiety score, or lower scores in the experimental 
group compared to wait list controls following intervention. 
However, these findings need to be considered with caution 
given this review found that limited studies have explored 
the reliability, and no studies have explored the validity, of 

available trait anxiety measures for individuals on the autism 
spectrum.

Characteristics of Completed Research

The majority of included research was undertaken in the 
USA and the UK, with only three (13.0%) studies completed 
outside of North America or Europe. This high proportion of 
included research from Western countries corresponds with 
a bibliometric analysis study of autism research output from 
2005 to 2014. In this analysis, the USA, the UK, and Canada 
were the top three countries in terms of research publication 
output, accounting for 65.4% of published articles over those 
10 years (Sweileh et al., 2016). However, the similarities in 
the study locations of articles included in this review limit 
the generalisability of results to other countries, as discussed 
further below.

Participants on the autism spectrum in the included 
research were mostly (87.7%) male. This equates to less 
than one in eight participants identifying as female, which 
falls short of current proportion estimates that one in four 
individuals on the autism spectrum is female (Loomes 
et al., 2017). The under-representation of females (and lack 
of reporting of any participants with non-binary gender) in 
trait anxiety research limits our understanding of any gen-
der differences that may be present in individuals on the 
autism spectrum. This is of concern, considering neurotypi-
cal research showing differences between males and females 
in the prevalence (Lago-Mendez et al., 2006; Muris et al., 
2001), and impacts (Endler & Parker, 1990; Meier, 2019; 
Tan et al., 2011) of trait anxiety. Further research is war-
ranted to explore whether gender-specific experiences of 
trait anxiety in autism exist and whether they reflect those 
described in neurotypical literature.

The reported age range of participants across the included 
studies was 8–56, and within studies that reported IQ data, 
all participants on the autism spectrum had an IQ ≥ 65. No 
study reported the inclusion of older adults (> 60 years) or 
participants with intellectual disability (ID). These absences 
are consistent with autism research describing the under-
representation of older adults (Roestorf et al., 2019) and 
individuals with ID (Russell et al., 2019). However, anxiety 
levels in autism have been related to both intellectual func-
tioning (van Steensel & Heeman, 2017) and age (Uljarevic 
et al., 2020). Having representative samples is important to 
understand the profile of trait anxiety across a broad range 
of individuals on the autism spectrum.

Methods Used to Measure Trait Anxiety

All articles employed a self-report subjective questionnaire 
to measure trait anxiety scores, of which the most com-
mon were the STAIC-T (used in 72.7% of studies reporting 
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on children) and the STAI-T (in 91.7% of adult and 9.1% 
of child studies). These measures are considered the gold 
standard for measurement of trait anxiety (Coleman et al., 
2021; Wong et al., 2018) and are the most commonly used in 
neurotypical literature (Knowles & Olatunji, 2020). The use 
of these well-established measures allows between-group 
comparison that can draw on existing literature and norma-
tive data to inform conclusions. The remaining three studies 
used one or more other standardised trait anxiety measures 
(BAIT, BNFE-S, MAST, SCARED, and SCAS), with each 
measure included in only one study each.

Self-report data were collected in every study. This could 
be considered a relative strength of this research field, as 
it contrasts with meta-analysis indicating that parent-report 
anxiety measures are used more commonly than self-report 
in autism research (van Steensel & Heeman, 2017) and 
relates to assertions that self-report contributes valuable per-
spectives that may not be recognised by informant reporters 
(Adams, Clark, et al., 2020; Adams, Simpson, et al., 2020; 
Keith et al., 2019). Only two employed additional parent-
reported measures of trait anxiety scores, which highlights 
a potential area of improvement for this work. Due to differ-
ences in anxiety severity rating between informants (Stratis 
& Lecavalier, 2015) and differences in anxiety presentation 
across settings (Adams, Clark, et al., 2019; Adams, Young, 
et al., 2019), the importance of combining reports from 
multiple informants in the assessment of anxiety in autism 
is well-established (Adams Clark, & Keen, 2019; Adams, 
Young, et al., 2019; Moss et al., 2015; White, Ollendick, 
et al., 2009; White, Oswald, et al., 2009). Hence, further 
research engaging multiple informants and modalities may 
allow for further insight into the presentation and experience 
of trait anxiety in individuals on the autism spectrum.

Psychometric Properties of Measures Used

Only two studies reported any psychometric data for their 
chosen measure of trait anxiety exclusively for participants 
on the autism spectrum. Reported psychometric data were 
limited to calculations of internal consistency, with no stud-
ies assessing the validity of the measure used. Additionally, 
21 studies included in the current review used measures that 
have not yet been validated for use in autism populations. 
Spain et al. (2018) reported similar findings in a system-
atic review on social anxiety in autism and voiced concern 
regarding the methodological limitations of using measures 
without established validity and reliability.

The suitability of using traditional anxiety measures in 
autism has been questioned (Vasa et al., 2018) due to chal-
lenges in anxiety reporting (Hill et al., 2004), diagnostic 
overshadowing (Kerns & Kendall, 2012), and the presence 
of autism-specific anxiety symptoms (Kerns et al., 2014). To 

address this concern, research has begun to examine the sen-
sitivity, validity, and reliability of traditional anxiety meas-
ures in participants on the autism spectrum (Magiati et al., 
2017; Park et al., 2020; Stern et al., 2014). However, the 
consideration of autism-specific presentations or experiences 
of trait anxiety has not yet been explored, so it is not known 
if autism-specific measures of trait anxiety are required.

Quality of Research

No included study reported all required items on the rel-
evant quality checklist, with around a quarter (26.1%) of 
studies adequately reporting less than half of the items rec-
ommended. While scientific rationale and study objectives 
were well-detailed, items relating to the date and location 
of the study were inadequately reported. This aligns with 
research identifying that the lack of consideration of exter-
nal validity in study reporting is a frequent criticism among 
clinicians (Rothwell, 2005). Details of research location and 
setting are necessary to confidently judge the generalisabil-
ity of results. Large-scale factors, such as cultural opinions 
and national health programs, can significantly affect the 
diagnostic services accessed by individuals considering 
an autism diagnosis across locations, potentially influenc-
ing the demographics of study participants (Bernier et al., 
2010). Inadequate reporting of these items limits the ability 
of this review to make generalisations regarding trait anxi-
ety in autism. Similarly, the tendency of studies to poorly 
report the precision of outcome estimates limits the confi-
dence with which results can be interpreted and built upon 
in future research.

Findings of Completed Research

Among the 18 studies that ran between-group analyses, most 
(83.3%) identified higher scores on trait anxiety measures in 
participants on the autism spectrum compared with neuro-
typical peers. This outcome is unsurprising given the com-
mon reporting of elevated anxiety in autism (Hollocks et al., 
2019; van Steensel et al., 2011). To best interpret the finding 
of elevated trait anxiety scores in autism, it is important to 
consider anxiety severity as a continuum across normal and 
abnormal psychology. This is demonstrated in individuals 
on the autism spectrum, where the prevalence of anxiety 
disorders is around 40%, whereas impairing subclinical anxi-
ety symptoms are considerably higher (70–88.9%; Adams, 
Clark, et al., 2019; Adams, Young, et al., 2019; Kaat et al., 
2013). Higher levels of trait anxiety indicate a tendency 
towards anxious response. This may manifest as higher anxi-
ety across a variety of settings but may be expressed through 
symptoms which may not reach clinical thresholds for any 
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specific anxiety disorder. In this way, measurement of trait 
anxiety may allow exploration of those subclinical, but still 
impairing, levels of anxiety identified in autism.

Studies explored the relationship between trait anxiety 
scores and a diverse range of outcomes. Three (13.0%) adult 
studies found positive correlations between trait anxiety 
scores and measures commonly used to assess character-
istics associated with autism (the AQ and SRS-2). Whilst 
this might suggest higher trait anxiety scores in those with 
more autism characteristics, there may also be an issue of 
measurement; i.e. difficulties in discrimination may be due 
to the overlap between anxiety symptoms and core autism 
characteristics (Kerns & Kendall, 2012). For example, the 
AQ and SRS-2 show poor ability to discriminate between 
anxiety and autism (Capriola-Hall et al., 2021; Cath et al., 
2008). These findings therefore reiterate the need for careful 
consideration when attempting differential diagnoses.

Two (8.7%) studies indicated a relationship between 
higher trait anxiety scores and poorer emotion recognition. 
This result is consistent with neurotypical literature in which 
one study reported a negative correlation between trait anxi-
ety scores and emotion recognition (Kessler et al., 2007), 
and meta-analysis found a significant impairment in emo-
tion recognition in adults with anxiety disorders (Demenescu 
et al., 2010). The underlying mechanism for this impairment 
is unknown; however, attentional biases have been impli-
cated, whereby reduced accuracy in the recognition of angry 
faces is due to the attentional avoidance of these faces. This 
avoidance is a form of cognitive processing (Cisler & Koster, 
2010) that has been associated with emotion regulation goals 
in neurotypical trait anxiety (Koster et al., 2006) and pre-
sents an intriguing avenue for further research in autism.

Studies assessing physiological measures alongside trait 
anxiety scores reported mixed results. In one study, high par-
ent-reported trait anxiety scores predicted dampened heart 
rate reactivity to a high-stress task. This result is consistent 
with the findings of research involving adolescents on the 
autism spectrum with co-occurring anxiety disorders, sup-
porting the suggestion that individuals with habitually high 
anxiety become desensitised to stress tasks (Hollocks et al., 
2016). However, a second study included in this review 
reported no significant correlation between trait anxiety 
scores and respiratory sinus arrhythmia. Mixed results were 
also found among the five studies that assessed salivary 
cortisol response to stress, where one indicated a negative 
correlation with trait anxiety scores, but the rest found no 
significant correlation. These conflicting results highlight 
the need for further research exploring the mediating effect 
of trait anxiety on physiological stress response in autism.

Mixed results were reported in the intervention studies. 
Two studies investigating peer-mediated, group-theatre-
based interventions indicated success in reducing trait anxi-
ety scores compared with a wait list control group; however, 

a third study using a parent-assisted social skills training 
program saw no significant change. Cultural influence on 
anxiety may have impacted study outcomes, since Yoo 
et al. (2014) involved participants on the autism spectrum 
exclusively from South Korea, whereas Corbett et al. (2017) 
and Ioannou et al. (2020) studies were both undertaken in 
the UK. Hofmann and Hinton (2014) outlined several cul-
tural influences that can lead to profound differences in 
the presentation of anxiety across cultures. Although Yoo 
et al. (2014) used a Korean-adjusted intervention program 
and several subjective measures that had been validated in 
Korean populations, the measure of trait anxiety used had 
not been adjusted from the original, potentially impacting 
the reporting of trait anxiety scores in this population. Given 
the considerable number of intervention studies targeted at 
reducing anxiety disorders across populations on the autism 
spectrum (Delli et al., 2018), it is surprising that only three 
studies assessed the impact of an intervention on trait anxi-
ety. This highlights the need for research exploring both 
interventions to reduce trait anxiety and measures sensitive 
enough to identify these changes.

Limitations

A systematic search of eight electronic databases was con-
ducted, which included a proximity search for key terms 
“trait” and “anxiety”. Articles were then included if the 
author indicated that trait anxiety was an outcome being 
measured. It is possible that measures of trait anxiety with-
out these key terms in their title (e.g. Revised Child Anxiety 
and Depression Scale) may not have been captured in data-
base searches. Further, the intent of the study to investigate 
trait anxiety may have been outlined in the body of the arti-
cle and therefore missed in database searches which targeted 
title and abstract only.

To reduce risk of bias associated with studies of a small 
sample size, single case design and case studies were 
excluded from the review. However, single case design 
can provide an experimentally rigorous framework that is 
often preferred by researchers with a particular interest in 
providing an evidence base for individualised interventions 
within special education settings (Maggin et al., 2021). The 
selection criteria of the current review may have led to the 
exclusion of trait anxiety research in these areas of inter-
est, so future reviews may wish to include studies with such 
designs.

The characteristics, methods, quality, and outcomes of 
23 studies were analysed in this review. Findings revealed 
a narrow representation of individuals on the autism spec-
trum as participants were mainly males from Western coun-
tries, reducing the generalisability of study findings across 
the broader autism population. Similarly, inadequate study 
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reporting, and the use of outcome measures not yet validated 
within individuals on the autism spectrum, indicates that 
study outcomes should be considered with caution.

Implications for Future Research

Areas of consideration for future research include the eval-
uation of psychometric properties of existing trait anxiety 
measures across populations of individuals on the autism 
spectrum. Without these data, the validity of research out-
comes to date is questionable, and valid analysis of future 
intervention trials is not possible. Additionally, research 
involving more diverse participant samples would improve 
the generalisability of trait anxiety results to all individuals 
on the autism spectrum. Finally, increasing the transparency 
of reporting would allow risk of bias analysis, improving 
confidence in the outcomes being reported.
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