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integration and call for strategies to enhance educators’

understanding of autism. One such strategy, investigated by Jenks

et al. in the UK, is to run a training program for university staff

aimed at debunking stereotypes and improving understanding of

autism. Although quantitative measures showed limited changes,

qualitative data revealed substantial benefits, particularly through

including autistic perspectives. This approach enhanced staff’s

nuanced understanding and practical application in their

interactions with autistic students.

Beyond education, integration barriers also exist in social

service provision. Li and Qi examined the challenges faced by

NGOs in China working with autistic children, noting how

funding structures and interactions with funders impacted the

effectiveness of inclusion efforts. This study provides valuable

insights into the barriers in social service provision that hinder

the integration of autistic children and suggests the need for more

targeted and effective solutions.

In broader society, Boucher et al. explored how non-autistic

adults quickly form negative judgments about autistic children

based on brief interactions. They found that adults with higher

social competence and explicit autism stigma were more likely to

hold negative perceptions of autistic children. Similarly, Jones and

Sasson found that college undergraduates often displayed

patronizing and exclusionary attitudes towards autism. These

studies underscore the need to address biases that contribute to

social exclusion.

Collectively, these studies call for more focus on autistic

strengths, inclusive practices, better-informed societal attitudes,

and targeted interventions to support the integration of autistic

individuals across various educational and social contexts. From

initial diagnosis, clinicians should provide strength-based

information to highlight autism strengths and reduce stigma

(Woods and Estes). To provide more support to autistic people,

Shaw et al. suggest a neurodiversity-affirmative approach to autism

which may promote a more positive self-identity and improved

mental health. Similarly, Riebel et al. highlight the role of promoting

self-compassion in reducing the self-stigma and shame often

associated with autism. Researchers also emphasized the need to

provide more opportunities for autistic people to make choices and

exert autonomy (Thompson-Hodgetts et al.; McVey et al.). For

example, Glaves and Kolman advise that clinicians should take an

intersectional perspective of their autistic clients’ gender identities

to reduce stigma and have a better understanding of the needs of the

whole person. Providing adequate support and better educating

autistic medical professionals may promote inclusion in the medical

workforce (Shaw et al.).

Another salient theme in this Research Topic was the role of

research(ers) in perpetuating autism stigma. As researchers, we

need to explicitly address the link between ableism and poor autism

science (Bottema-Beutel et al.). This means shifting away from

research that reduces autistic people to their perceived deficits and

instead focuses on how socially constructed views of “abilities”

contribute to autistic people’s “disabilities”. This can be achieved by
Frontiers in Psychiatry 0210
centering autistic voices (Kaplan-Khan and Caplan; McVey et al.;

Caldwell-Harris et al.). Comprehensive participatory research

promotes close collaboration with the autistic community and

other autism stakeholders across all stages of research, allowing

autistic people to share their perspectives and shape research

priorities (Bottema-Beutel et al.; Kaplan-Khan and Caplan;

McVey et al.). Researchers also need to leverage the unique

contributions autistic researchers bring to autism research. For

example, when qualitative interviews are conducted by autistic/

non-autistic researcher dyads, autistic participants report increased

connection and comfort (Kaplan-Khan and Caplan). Approaches

like these that centre the autistic voice facilitate closer alignment

and trust between autism research(ers) and the autistic community,

promote novel research programs that are relevant to the priorities

of autistic people, create more ethical and less ableist research

practices, and ultimately culminate in reduced autism stigma.

Together the articles in this Research Topic stress the fact that

researchers, clinicians, and society more broadly need to do a better

job at advocated for the rights of autistic people. This starts with the

understanding that autistic people are a marginalized population that

experience discrimination (McVey et al.). It is not autism itself that

leads to a poor quality of life, but instead, a lack of social support

and acceptance. Social interactions are bidirectional, yet autistic

people are under enormous pressure to learn about and

accommodate the needs and preferences of non-autistic people

(Schuck and Fung). We need to shift our focus away from the

outdated notion that autistic people need to be fixed and instead

place the onus on non-autistic people to learn about and

accommodate the needs of autistic people (McVey et al.). By

teaching and promoting neurodiversity, or the understanding that

there are no “right” kinds of brains, non-autistic people can learn to

accept and value autistic differences (Jenks et al.; Schuck and Fung;

Davidson and Morales). Virtual autism acceptance programs for

children (Davidson and Morales) and high schoolers

(Schuck and Fung), and a training program for higher education

staff (Jenks et al.), all demonstrated success in reducing stigma, but

stigma reduction can also be achieved through greater social

inclusion. For example, service dog placements were found to act

as a social catalyst, decreasing experiences of judgement and stigma

for autistic children by inviting others to approach and interact

(Leighton et al.). By increasing non-autistic people’s acceptance of

individuals whose behaviours may not align with society’s

expectations, autistic people may garner more social support and

ultimately experience an improvement in their quality of life.
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participants completed the WASI-II, and parents completed a

demographic questionnaire, the AQ, and the SRS-2. Children were

compensated with a t-shirt and toy/object ($5 value), and caregivers

were compensated with entry into a draw for a $100 gift card.

For the audio with video, audio only, and video only formats,

recordings lasted between 8 and 14 s for each group, similar to the

range of 9–14 s in the stimuli created by Sasson et al. (14). The

transcript format had the typed content of the child’s utterance.

Transcripts of each interview were typed verbatim by two research

assistants and was checked a final time by the first author.

Transcripts included filler words (e.g., “Umm”), self-corrections

(e.g., “that happen- didn’t happen”), informal pronunciations (e.g.,

“kinda”), and mispronunciations (e.g., “fright” instead of “fight”).

The still image format included the first frame of the video where

the child’s head was upright, and their eyes were completely open.

2.3.2. Rating participants
Participants reviewed a short description of the study (“You

will be asked to make judgements about children observed through

brief audio-visual formats as well as fill out questionnaires about

your social behaviours and social motivation. The survey will take

approximately 60min to complete. You will be compensated with 2

credits for your participation”). If they chose to participate, they

were shown the consent form on a Qualtrics web survey. After

they completed the consent form, they were shown a separate

Qualtrics web survey and randomly presented with one of the

five audio-visual formats (audio with video, audio only, video

only, transcript, and still image). Rating participants were not

informed of the diagnostic status of participants. Each stimulus

participant within that condition was presented one at a time in a

random order. The FIS was completed by the rating participant for

each stimulus participant. The rating participant then completed a

demographics questionnaire, the AQ, the MSCS, the Quantity of

Contact questionnaire, the Quality of Contact questionnaire (2),

and the SDS. After completing the questionnaires, the participants

were debriefed and compensated.

2.4. Analyses

Data were evaluated using SPSS Version 26. Descriptive

statistics were reported for the main variables for child stimulus

participants and adult rating participants.

To address our first hypothesis and assess whether the main

variables (age, AQ total scores, MSCS total scores, quantity of

contact score, quality of contact score, and SDS total scores) varied

between ratings of audio-visual formats (audio with video, audio

only, video only, transcript, and still image), one-way ANOVAs

were conducted for eachmain variable. If the one-way ANOVAwas

statistically significant, Tukey’s post-hoc analyses were conducted.

If the assumption of homogeneity of variances was violated,

Welch’s ANOVAwas used with Games-Howell post-hoc analyses. A

Bonferroni correction was used for the one-way ANOVA analyses

given the large number of comparisons (α = 0.0083). To assess for

potential differences in the trait and behavioural ratings of autistic

and non-autistic stimulus participants across different audio-visual

formats, a 2 (autistic vs. non-autistic stimulus participant group)

by 10 (rating for each FIS question) by 5 (audio-visual format)

3-way mixed-model ANOVA was conducted. A Greenhouse-

Geisser correction was used when the assumption of sphericity

was violated.

To address the second hypothesis, a correlation analysis was

conducted between the main variables.

To address our exploratory hypothesis to better understand

the differences between different audio-visual format ratings, we

conducted post-hoc analyses using paired sample t-tests following

the three-way mixed-model ANOVA. To control for multiple

comparisons, a Bonferroni correction was used (α = 0.005).

3. Results

3.1. Descriptive statistics

Means and standard deviations of study variables were

calculated for child stimulus participants and adult rating

participants (see Tables 1, 3, respectively).

3.2. One-way ANOVA

A series of one-way ANOVAs were conducted to determine

if age, AQ total scores (autistic traits), MSCS total scores (social

competence), quantity of contact, quality of contact, and SDS

total scores (explicit stigma) were different for raters across the

five audio-visual formats. For the variable of age, homogeneity of

variances was violated, as assessed by Levene’s test for equality of

variances (p= 0.003); therefore, a Welch’s ANOVA was conducted.

The one-way Welch ANOVA for participant age was significant

[Welch’s F(4,158.876) = 4.136, p = 0.003]. A Games-Howell post-hoc

analysis found that the audio only group was significantly older

than the transcript group (Mean difference = 2.28, 95% CI [0.45,

4.10], p = 0.007). Other post-hoc comparisons did not survive

correction for multiple comparisons (p > 0.0083).

For the variable of MSCS total scores, the homogeneity of

variances was violated (p≤ 0.001). Welch’s ANOVA was significant

[Welch’s F(4,162.629) = 5.467, p ≤ 0.001]. A Games-Howell post-hoc

analysis found that the still image group had significantly higher

total MSCS scores than the audio only group (mean difference =

20.85, 95% CI [8.37, 33.33], p≤ 0.001). Other post-hoc comparisons

did not survive correction for multiple comparisons (p > 0.0083).

The assumption of homogeneity of variances was met for the

one-way ANOVAs for autistic traits, quantity of contact, quality of

contact, and SDS total scores. The one-way ANOVAs for total AQ

scores, quantity of contact, quality of contact, and total SDS scores

were not significant (p > 0.0083).

3.3. Three-way mixed-model ANOVA

A 2 (autistic vs. non-autistic stimulus participant group) by

10 (rating) by 5 (audio-visual format) mixed-model ANOVA was

conducted (see Table 4). There was homogeneity of variances, as

assessed by Levene’s test for equality of variances (p > 0.05).
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TABLE 3 Scores of rating participants.

Audio with
video (n = 93)

Audio only
(n = 62)

Video only
(n = 61)

Transcript
(n = 61)

Still image
(n = 69)

Total sample
(n = 346)

Variable Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age 19.32 (1.69) 20.98 (4.98) 19.05 (1.86) 18.70 (1.23) 19.19 (2.75) 19.44 (2.84)

AQ total score 18.17 (4.87) 19.89 (4.38) 17.79 (5.27) 17.67 (5.05) 17.35 (5.66) 18.16 (5.10)

MSCS total score 295.16 (25.19) 285.18 (26.76) 295.26 (28.59) 293.79 (25.64) 3.6.03 (24.61) 295.32 (26.72)

Quantity of contact score 3.60 (2.15) 3.58 (1.82) 4.52 (2.17) 4.11 (2.17) 4.33 (2.05) 4.00 (2.10)

Quality of contact score 35.75 (9.95) 34.34 (8.70) 37.03 (10.65) 34.13 (10.20) 31.54 (11.83) 34.60 (10.42)

SDS total score 10.23 (3.72) 11.37 (4.08) 11.82 (4.06) 11.62 (4.10) 12.10 (4.77) 11.33 (4.17)

AQ, Autism-Spectrum Quotient; MSCS, Multidimensional Social Competence Scale; SDS, Social Distance Scale.

TABLE 4 Three-way mixed-model ANOVA.

Sum of squares df Mean square F p Partial η2

Between-subject e�ects

Condition 28.3 4 7.076 4.267 0.002 0.048

Error (Condition) 565.5 341 1.658

Within-subject e�ects

Stimulus group 5.585 1 5.585 77.77 ≤0.001 0.186

Error (Stimulus group) 24.49 341 0.072

Rating 573.3 3.544 161.8 321.1 ≤0.001 0.485

Error (Rating) 609.1 1,208 0.504

Stimulus group x Rating 2.578 5.834 0.442 16.07 ≤0.001 0.045

Stimulus group x Condition 2.693 4 0.673 9.375 ≤0.001 0.099

Rating x Condition 20.04 14.18 1.414 2.804 ≤0.001 0.032

Stimulus group x Rating x Condition 2.868 23.34 0.123 4.47 ≤0.001 0.05

n= 346.

Mauchly’s test of sphericity indicated that the assumption of

sphericity was violated [χ2
(44)

= 661.588, p ≤ 0.001]; therefore,

a Greenhouse-Geisser correction was reported. There was a

statistically significant three-way interaction between the stimulus

group, audio-visual format, and rating [F(23.335,1,989.287) = 4.470,

p ≤ 0.001, η
2
P = 0.050]. The statistical significance of a simple

two-way interaction was accepted at a Bonferroni-adjusted alpha

level of 0.025. There was a significant two-way interaction between

the stimulus group and audio-visual formats [F(4,341) = 9.375, p

≤ 0.001, η
2
P = 0.099] and between the stimulus group and rating

[F(5.834,1,989.287) = 16.067, p ≤ 0.001, η
2
P = 0.045). There was a

simple main effect of the stimulus group [F(1,341) = 77.774, p ≤

0.001, η
2
P = 0.186], rating [F(3.544,1208.401) = 321.079, p ≤ 0.001,

η
2
P = 0.485], and audio-visual formats [F(1,341) = 4.267, p = 0.002,

η
2
P = 0.048].

3.4. Pearson correlation

Pearson’s correlations were used to investigate whether the

characteristics of raters across all audio-visual formats were

associated with autism bias scores (see Table 5). Total AQ scores

were negatively correlated with autism bias scores [r(344) =−0.276,

p ≤ 0.001], indicating that raters with more autistic traits had a

lower autism bias score. Similarly, quality of contact was negatively

correlated with autism bias scores [r(344) = −0.221, p ≤ 0.001],

indicating that raters who reported more positive past experiences

with autistic people also had a lower autism bias score.

On the other hand, the total MSCS scores were positively

correlated with autism bias scores [r(344) = 0.311, p ≤ 0.001),

indicating that raters with higher social competence had higher

autism bias scores. Similarly, total SDS scores were also positively

correlated with autism bias scores [r(344) = 0.340, p ≤ 0.001],

indicating that raters with higher explicit autism stigma had higher

autism bias scores. Neither age nor quantity of contact were

significantly correlated to autism bias scores.

3.5. Post-hoc paired sample t-tests

Follow-up paired-sample t-tests were conducted to elucidate

the interaction effects. Based on the audio-visual format

interaction, the stimulus group rated autistic children less

favourably than non-autistic children in the audio with video [t(92)
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TABLE 5 Pearson correlations.

1 2 3 4 5 6 7

1. Autism bias score -

2. Age −0.008 -

3. AQ total score −0.276∗∗ 0.074 –

4. MSCS total score 0.311∗∗ −0.036 −0.447∗∗ –

5. Quantity of contact 0.094 −0.003 −0.040 0.050 -

6. Quality of contact −0.221∗∗ −0.046 0.015 −0.160∗ 0.325∗∗ -

7. SDS score 0.340∗∗ 0.033 0.009 0.012 0.096 −0.081 -

n= 346. ∗p < 0.05, ∗∗p ≤ 0.001.

MSCS, Multidimensional Social Competence Scale; AQ, Autism-Spectrum Quotient; SDS, Social Distance Scale.

FIGURE 1

Average ratings of stimulus participants across conditions by group. The significance of the post-hoc paired-sample t-tests of the stimulus group by

audio-visual format at p ≤ 0.001 is indicated by an asterisk (*). Error bars represent standard errors.

= −7.750, p ≤ 0.001, d = 0.12], audio only [t(61) = −5.909, p ≤

0.001, d = 0.13], video only [t(60) = −3.213, p ≤ 0.001, d = 0.12],

and transcript [t(60) = −4.173, p ≤ 0.001, d = 0.10] formats, but

not the still image format [t(68) = 0.584, p= 0.281, d = 0.13].

Similarly, autistic children were rated significantly less

favourably than non-autistic children on ratings of awkwardness

[t(345) = −4.315, p ≤ 0.001, d = 0.27], trustworthiness [t(345) =

−5.027, p ≤ 0.001, d = 0.20], aggression [t(345) = −8.974, p ≤

0.001, d = 0.21], likability [t(345) = −6.595, p ≤ 0.001, d = 0.20],

willingness to live near the child [t(345) = −5.834, p ≤ 0.001, d =

0.19), willingness to hang out with child if they were the same age

[t(345) = −8.856, p ≤ 0.001, d = 0.26], comfort level sitting next to

the child [t(345)= −5.357, p ≤ 0.001, d = 0.19], and comfort level

conversing with the child [t(345) = −6.946, p ≤ 0.001, d = 0.19]

but not for ratings of confidence (p = 0.009) or intelligence (p =

0.008) given the Bonferroni correction (see Figure 1).

The three-way interaction between stimulus group, rating,

and the audio-visual format identified that autistic children

were rated significantly less favourably in the audio with video

format on awkwardness (p ≤ 0.001), trustworthiness (p ≤ 0.001),

aggressiveness (p ≤ 0.001), likeability (p ≤ 0.001), and willingness

to live next to (p ≤ 0.001), hang out with the child if they

were the same age (p ≤ 0.001), sit next to the child (p ≤

0.001), and have a conversation with the child (p ≤ 0.001)

(see Supplementary Table S1). In the audio only category, autistic

children were rated significantly less favourably on confidence

(p ≤ 0.001), trustworthiness (p ≤ 0.001), aggressiveness (p ≤

0.001), likeability (p ≤ 0.001), and willingness to live next to (p
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≤ 0.001), hang out (p ≤ 0.001), sit next to (p ≤ 0.001), and have

a conversation (p ≤ 0.001). In the video-only category, autistic

children were rated less favourably than non-autistic children on

aggressiveness (p ≤ 0.001), likeability (p ≤ 0.001), and willingness

to sit next to (p ≤ 0.001) and have a conversation (p ≤ 0.001). In

the transcript condition, autistic children were rated significantly

less favourably than non-autistic children on awkwardness (p ≤

0.001), trustworthiness (p ≤ 0.001), likeability (p ≤ 0.001), and

willingness to hang out (p ≤ 0.001). There were no significant

differences in ratings of autistic and non-autistic children within

the still image format.

4. Discussion

Previous research on first impressions of autistic children and

adults indicated that autistic people are rated less favourably than

non-autistic people following brief exposure to de-contextualised

“thin slices” of social behaviour. The current study investigated

the first impressions of autistic and non-autistic children across

different audio-visual formats (i.e., audio with video, audio only,

video only, transcript, and still image) as judged by non-autistic

adults. The relationships between first impression ratings and the

rater’s own characteristics (i.e., autistic traits, social competence,

quality and quantity of past experiences with autistic people, and

explicit autism stigma) were also investigated.

Consistent with the first hypothesis, autistic children were rated

less favourably than non-autistic children in terms of traits of

the child and the rater’s behavioural intentions towards the child.

However, these first impression ratings of autistic and non-autistic

children differed between audio-visual formats. Raters viewing the

stimulus participants through audio with video and audio only

formats rated autistic children less favourably on most traits and all

behavioural intentions towards the child. In the category without

audio information (i.e., video only format), there were fewer

differences in ratings between autistic and non-autistic children and

even fewer differences when raters evaluated the transcript of the

conversation. No significant differences were found in the ratings

of still images between autistic and non-autistic children.

The current findings partially replicate those by Sasson et al.

(14) in ratings of autistic and non-autistic adults. In their study,

non-autistic adults rated autistic adults more negatively in all

formats of audio and/or visual information, including the still

image format. However, Sasson et al. found no differences in ratings

in the transcript format. They posit that these differences may have

occurred due to the potential atypicalities in physical presentation,

non-verbal communication, and paralinguistic features of speech,

such as inflexion. Compared to non-autistic people, autistic people

are more likely to have unusual prosody in their speech (34).

In social interactions, the modulation of prosody is related to

social competency, as normative social interactions often include

the identification and transmission of nonverbal information such

as emotions, attitudes, and intentions (35, 36). Raters in the

present study might have identified the prosodic peculiarities

of autistic stimulus participants when audio information was

available, contributing to their more negative ratings of autistic

children. However, paralinguistic features of speech are just one

of several factors contributing to social competency, indicating

that atypical prosody may be one of several mechanisms by which

negative impressions are formed about autism.

Autistic children in audio-visual formats containing visual

information, except for the still image format, were rated more

negatively than non-autistic children in the current study. The

physical movements and non-verbal communication patterns of

autistic children were often observably different from those of non-

autistic children, with characteristics such as reduced eye contact

and gesture use (37). These differences may be perceived as peculiar

by the rater and, thus, were rated more negatively than those with

more typical non-verbal communication. A still image of a child

may not provide enough information about that child’s non-verbal

communication for a negative first impression to be formed on

that basis. However, Sasson et al. (14) found that autistic adults

were rated more negatively than non-autistic adults in their still

image condition. A similar rating between autistic and non-autistic

children in the present study may be due to how the still images

were created. Given that the still image was created using the

first frame of the video where the child’s eyes were open and

their head was upright, aberrations of social communicative norms

(e.g., looking down or away during a conversation) may have

been missed. Future studies would benefit from using a random

sampling of still images from across the video stimuli (instead of

the first frame) to account for this potential limitation.

An interesting finding in the current study was the difference

in ratings between autistic and non-autistic children in the

transcript format. Autistic children were rated more negatively on

awkwardness, trustworthiness, likeability, and willingness to spend

time together. Given that the first impression stimuli were created

from the interview of children talking about their interests, these

findings might represent negative first impressions of how autistic

children’s interests were expressed, as the interests of autistic and

non-autistic stimulus participants were similar in the current study.

While an analysis of the content of speech is beyond the scope

of the current study, autistic children have been found to use

different “fillers” in language compared to non-autistic children,

such as using “um” less frequently (38, 39). Autistic children may

also have difficulties articulating a spoken narrative coherently and

cohesively, with less complex language and greater repetitions in

their speech than non-autistic children (40). As the raters in the

current study viewed the verbatim transcriptions of the stimulus

participants’ speech, it is possible that these qualities of autistic

children’s speech were viewed as more awkward and negative

than non-autistic children. Future research is needed to investigate

negative attitudes towards autism and stigma based on the possible

peculiarities in the content of speech and the discourse markers of

autistic children.

Consistent with the second hypothesis, the rater’s explicit

autism stigma in the current study was found to be related to

higher autism bias on the first impression task. These findings

are similar to those of Morrison et al. (16). Using only the

autistic adult stimuli by Sasson et al. (14), Morrison et al. (16)

examined the characteristics of non-autistic college students on

first impressions. They found that higher autism stigma measured

by the SDS predicted less favourable ratings of autistic adults on
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