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Exploring auditory perception experiences 
in daily situations in autistic adults

Elena Sofia Silva1 , Linda Drijvers2  and James P Trujillo3

Abstract
Autistic individuals often show differential sensory perception, including hypo- or hypersensitivities to sound. Previous 
research also suggests that autistic individuals often have difficulty processing intentional and affective cues in speech 
acoustics. However, general speech processing difficulties remain underexplored. We investigated self-reported auditory 
perception using the Speech, Spatial, and Qualities of Hearing Questionnaire among autistic (self-identifying (n = 18) 
and clinically diagnosed (n = 45)) and non-autistic adults (N = 66). The study was conducted in the Netherlands, but 
the questionnaire and call for participation were in English and open to anyone regardless of country of residence. 
Both clinically diagnosed and self-identifying individuals with autism reported significantly lower scores on the Speech, 
Spatial, and Qualities of Hearing Questionnaire score and on the Speech subscale compared with non-autistic individuals, 
indicating challenges in overall quality of auditory perception, speech comprehension. Clinically diagnosed individuals 
also showed lower scores on the quality and spatial subscales compared with non-autistic individuals. Post hoc analysis 
further suggested that speech hearing is particularly challenging for many autistic individuals. In addition, our finding that 
self-identifying and clinically diagnosed autistic individuals show similar patterns of hearing difficulties emphasizes the 
need for more inclusive research practices that collect the experiences of all the individuals in the autistic community in 
the study of sensory perception in autism.

Lay abstract
Autistic individuals often have very different sensory experiences compared with non-autistic individuals. One anecdotally 
mentioned, but not well-researched phenomenon is difficulty processing what we are hearing. Rather than challenges 
related to language understanding, such as nonliteral or indirect language, autistic people may also have more difficulty 
making sense of the sounds of their environment. This may be hearing where particular sounds are coming from, or 
understanding what is being said, particularly in noisy situations. To bring more attention and clarity to this challenge, 
we asked autistic and non-autistic adults to fill out a short survey that measures one’s hearing experiences in daily life. 
We found that autistic individuals report more difficulty across several types of hearing, and most prominently regarding 
speech hearing, when compared with non-autistic individuals. This finding highlights that reports of auditory processing 
difficulties when there is no hearing loss are not niche experiences, but rather reflect a common experience in autistic 
adults. In addition, we found that clinically diagnosed and self-identifying individuals reported very similar experiences. 
This highlights the validity of self-identification/self-diagnosis for research aimed at understanding autistic experiences. 
This study, therefore, emphasizes the need for more research and awareness regarding auditory perception and hearing 
in autistic adults. The study also emphasizes the value of more inclusive research practices that collect the experiences 
of all individuals within the autism community.
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Introduction

Autistic1 individuals often face challenges associated with 
social interaction, as well as atypical sensory processing, 
including hyper- or hypo-reactivity to sensory input 
(American Psychiatric Association [APA], 2022). While 
the negative impact of sensory hyper- and hypo-reactivity 
on autistic individuals is known (Landon et  al., 2016; 
Verhulst et  al., 2022), it is less clear whether or in what 
way sensory processing differences contribute to chal-
lenges in ongoing social interaction. Particularly, the ques-
tion of whether autistic individuals perceive difficulties 
relating to their auditory processing abilities rather than 
more generally to any hyper- or hypo-sensitivities has 
received little attention.

Sensory perception in autism

Sensory challenges in autism are prevalent and multi-
modal, affecting individuals across age and ability levels 
(Leekam et  al., 2006). These challenges can manifest as 
hypersensitivity or hyposensitivity to sensory inputs, such 
as sound, light, touch, taste, and smell. These differences 
are also strongly associated with self-reported stress in 
autistic adults (Harrold et al., 2024), as well as long-term 
mental health (MacLennan et  al., 2022), and generally 
influence how autistic individuals engage with their envi-
ronment (Poulsen et al., 2024). Beyond making particular 
situations or environments generally uncomfortable or 
intolerable, sensory sensitivities can also make it difficult 
to recognize and respond to socially relevant information 
embedded in voices and speech, ultimately reducing social 
reciprocity and making social interactions more challeng-
ing (Thye et al., 2018). According to Stiegler and Davis 
(2010), many individuals with autism experience distress, 
fear, and anxiety in response to certain frequencies or vol-
umes of sound, and may have unpleasant physiological 
sensations as a result of autonomic and/or behavioral reac-
tions to non-preferred sounds. However, at least some 
individuals can acquire the ability to successfully self-reg-
ulate their response (Stiegler & Davis, 2010). However, 
other autistic individuals may experience hyposensitivity, 
or a lower responsiveness to a particular sensory input than 
non-autistic individuals (Brinkert & Remington, 2020; 
Gonçalves & Monteiro, 2023). To date, little is known 
about how autistic individuals themselves perceive and 
navigate everyday hearing situations in comparison with 
non-autistic individuals. Understanding specific sensory 
symptoms, such as hyperreactivity to auditory stimuli or 
aversion to tactile experiences, can aid the development of 
improved targeted interventions for people on the autism 
spectrum (Pellicano, 2013).

One recent study using self-report measures has inves-
tigated clinically diagnosed autistic adults (primarily in the 
United Kingdom and Ireland) and found that broad autism 

traits are predictive of decreased sound tolerance as well as 
auditory perception difficulties (Bang & Igelström, 2024). 
Overall, the study found higher degrees of sound aversion 
in autistic compared with non-autistic individuals, and an 
association between communication-specific autism traits 
and multiple domains of auditory perception. Similarly, 
Yadon and Vonarx (2024) also found associations between 
autism traits and general sensory processing difficulties. 
While the study by Bang and Igelström provides an 
insightful analysis of how autistic traits relate to certain 
auditory experiences, an open question is whether differ-
ent forms of auditory perception (e.g. speech hearing, spa-
tial perception) are experienced differently by autistic 
adults. In addition, Bang and Igelström (2024) utilized 
full-length questionnaires. Assessing whether auditory 
perception challenges can be captured by short-form scales 
would be an insightful advance, as these provide less par-
ticipatory burden on the autistic individuals, and could 
therefore be more effectively implemented in both research 
and clinical settings.

Furthermore, studies show different findings in the 
autistic population throughout the lifespan. For example, 
in comparison with age-matched controls, Kern et  al. 
(2006) found that the loudness sensitivity of 104 autistic 
children and adults declined with age, eventually approach-
ing control values. The authors suggested that this link rep-
resents the development of superior coping mechanisms 
and/or mature auditory processing areas to process sound 
intensity levels more effectively (Kern et al., 2006). Their 
findings indicated that sensory challenges associated with 
autism may improve with age, starting to improve approxi-
mately at 20 years old (Kern et  al., 2006). Contrarily, 
Leekam et al. (2006) found variations in sensory difficul-
ties among age groups in the general pattern of sensory 
response, and Chen et al. (2024) found that, in adults of 
40–93 years old, sensory processing differences seem to 
increase with age (Chen et  al., 2024). It is, therefore, 
important to assess or control for the role of age when 
determining how sensory challenges impact the daily lives 
of autistic individuals.

Speech hearing, spatial hearing, and 
qualities of hearing

Auditory processing challenges may be particularly promi-
nent in daily life, as it may impact the ability to tolerate busy 
social situations and comfortably speak with, and under-
stand, others. Auditory processing differences may be cate-
gorized as challenges related to speech hearing, spatial 
hearing, and general quality of hearing. Regarding speech 
hearing, adults with autism may exhibit different activation 
patterns related to auditory cortical processing and difficul-
ties with speech-in-noise recognition (Alcántara et al., 2004; 
Boddaert et al., 2003; Schelinski & Von Kriegstein, 2019). 
This suggests that the neural mechanisms underlying 
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auditory processing may be different in autistic individuals, 
which may be contributing to difficulties in real-world listen-
ing situations. Critically, however, it is unclear to what extent 
autistic adults themselves experience challenges related to 
their hearing in daily situations. This problem can be seen as 
relating to perceptual sensitivity of autistic individuals, as 
described by the taxonomy of He et al. (2023).

Sturrock et al. (2022) conducted qualitative interviews 
in a small sample (N = 9) to explore autistic individuals’ 
experiences and challenges in speech hearing. In this 
study, most participants reported significant difficulties in 
perceiving speech when competing sounds were present. 
They highlighted that these difficulties were distinct from 
social challenges but could interact with them. Participants 
also identified compounding factors including a lack of 
understanding of the autistic person’s listening difficulties 
by their interaction partner (e.g. not realizing the impact of 
ambient noise on the autistic person’s ability to communi-
cate). These additional factors had diverse and sometimes 
disabling impacts on aspects such as socializing, emotions, 
and career (Sturrock et al., 2022). The research by Sturrock 
et al. (2022) concluded that there was a need for further 
research to confirm, quantify, and understand the various 
forms of listening difficulty experienced by autistic 
individuals.

The ability of the auditory system to decipher and make 
use of the many spatial pathways that sound might take to 
reach the brain is known as spatial hearing. Through spa-
tial hearing, the auditory system may locate a sound source 
and/or “unmask” sounds that would be muffled by back-
ground noise. In addition, it may direct attention toward or 
away from a sound source and, to some extent, define the 
characteristics of the listening environment (Culling & 
Akeroyd, 2010). While there is some evidence for autistic 
adults showing lower accuracy in a sound localization 
experiment than non-autistic adults (Visser et al., 2013), it 
is unclear to what extent such differences translate to real-
life challenges experienced by autistic individuals.

Quality of hearing encompasses a broader area of study 
focused on how effectively individuals perceive various 
non-speech sounds. This domain includes listening effort, 
sound clarity, and the capacity to distinguish and identify 
sounds (Myhrum et  al., 2023). The qualities of hearing 
extend to aspects such as music, pitch, and background 
sounds, providing insight into auditory experiences beyond 
speech. While autistic individuals’ auditory perception of 
pitch and music has been shown to be enhanced compared 
with neurotypical controls (Kellerman et  al., 2005), it is 
unclear how autistic individuals experience the quality of 
their hearing in daily listening situations. This is an impor-
tant facet of auditory processing and its relationship with 
social interaction, given that even if autistic individuals are 
able to understand speech in noisy environments and 
locate sounds in their environment, the quality of their 

hearing and the effort required to do so will certainly 
impact one’s ability and motivation to engage in social 
activities.

Autism diagnosis

In order to gain a better understanding of how autistic indi-
viduals experience challenges related to auditory process-
ing, it is important to critically consider who is being 
included in a given research sample. While a clinical diag-
nosis is considered the standard indicator of “being autis-
tic” in the medical world and in much research, there are 
many individuals who self-identify either while waiting 
for formal diagnosis or without the intention of seeking 
formal diagnosis. This is because clinical diagnosis of 
autism in adulthood comes with many potential barriers, 
including costs, complexity of the healthcare system, or 
even difficulties or anxiety related to engaging with health-
care professionals regarding a diagnosis (de Broize et al., 
2022; Fletcher-Watson, 2024; Lewis, 2016, 2017; Overton 
et  al., 2023). Furthermore, while formal diagnosis is 
expected to open the possibility of services or support 
options, this is often not the case (Fletcher-Watson, 2024). 
Individuals who self-identify often find value in a better 
understanding of their own experiences, without the need 
for a formal diagnostic confirmation. It is, therefore, nec-
essary to recognize the experiences of self-identifying 
individuals as valid and worthy of inclusion (see also 
Ardeleanu et al., 2024).

Considering the different experiences of those not offi-
cially diagnosed with autism and the highly heterogeneous 
nature of autism, it is also relevant to investigate whether 
there are any other differences in daily situations between 
self-identifying individuals and those with formal diagno-
ses. By incorporating self-identifying individuals into the 
sample, this study acknowledges their place within the 
autism research field, ensuring their contribution to our 
understanding of autism. This study compared these 
groups separately to determine whether any differences 
exist, with the hypothesis that there should be no differ-
ences in auditory perceptions between individuals clini-
cally diagnosed with autism and those who self-identify. If 
this hypothesis is true, this would provide further support 
to continue to include both formally diagnosed and self-
identifying autistic individuals in future research.

Finally, an additional aspect of the heterogeneous 
nature of autism is that co-occurring conditions such as 
attention deficit hyperactivity disorder (ADHD), anxiety, 
bipolar disorder, depression, Tourette’s syndrome, and 
others are present in nearly 75% of individuals with autism 
(Sharma et al., 2018). This high prevalence of co-occur-
ring conditions adds complexity to the study and under-
standing of sources of the possible difficulties experienced 
by autistic individuals.



442	 Autism 30(2)

Current study

While Sturrock et  al. (2022) conducted qualitative inter-
views with a small sample of people on the autistic spec-
trum, they did not include a control group. Given the 
diversity of individual profiles within autism, and within 
the non-autistic population, it is important to determine 
whether auditory challenges are more prevalent in autistic 
individuals than non-autistic individuals, as this can help 
direct future research and resources toward challenges that 
may be less recognized. This study, therefore, aims to 
expand the findings of Sturrock et al. (2022) by systemati-
cally quantifying the prevalence and nature of auditory dif-
ficulties in daily life situations among individuals with 
autism compared with controls without autism. This was 
done by asking people in a self-report questionnaire about 
their experience perceiving speech, locating origins of 
sounds as well as the qualities of the sounds they hear with 
the 15-item Speech, Spatial, and Qualities of Hearing 
Questionnaire (15-SSQ). This study aims to contribute to a 
better understanding of the prevalence and impact of audi-
tory challenges experienced by autistic adults by testing (1) 
whether autistic adults, compared with non-autistic adults, 
report different perceived hearing, both in general and spe-
cifically regarding speech, spatial processing, and quality. 
To provide a more inclusive research sampling, and to 
assess the impact of diagnostic status as an inclusion crite-
rion for autism research, we also (2) separately assessed 
self-reporting hearing ability in individuals with a clinical 
diagnosis of autism and those who self-identify as autistic.

Methods
Participant characteristics.  In total, 137 individuals partici-
pated in the study. Of these, the present analyses exclude 
eight participants who reported having a hearing impair-
ment, leaving 129 participants in the final analyses. The 
participants who reported a hearing impairment reported 

the following: two Tinnitus, two hearing impairments in 
one ear, and two auditory processing disorder. Among the 
129 participants, 45 (32.8%) reported having a clinical 
diagnosis of autism. In addition, 18 respondents (13.1%) 
reported they self-identify as autistic, of which six were in 
the process of seeking a clinical diagnosis. The remaining 
66 respondents (48.2%) confirmed they did not have 
autism. Due to the online nature of this study, and our 
motivation to maintain a low participation burden on the 
participants, we are unable to confirm the clinical diagno-
ses. Self-identification was based solely on participant 
report and was not verified using standardized autism 
screening tools or clinical assessments. This approach was 
chosen to maintain a low participation burden and facili-
tate broad international recruitment. We acknowledge that 
self-identification reflects participants’ own understanding 
of their status, which may be influenced by diverse per-
sonal and contextual factors. Table 1 provides an overview 
of participant characteristics per group.

Participants were recruited through flyers and online 
advertisements and were invited to participate regardless of 
country of origin or residence, or native speaker status. The 
only exclusion criterion was the presence of a hearing 
impairment. This wide sampling procedure was chosen in 
order to have a more inclusive sample. Given that auditory 
processing is not expected to be culture- or language-
dependent, we believe the research question also lends itself 
to a wider sampling procedure. As there was no monetary 
reward for participation and we aimed for a sample that is as 
representative as possible, there was no target sample size. 
The questionnaire was left open for as long as possible 
within the limits of the project timeline in which this study 
took place.

While our participant sampling was intentionally inter-
national in order to provide a greater degree of geographic 
diversity, we did not have a priori hypotheses regarding par-
ticipant demographics. We, therefore, provide an overview 

Table 1.  Participant characteristics.

N Mean age (SD) Gender
Presence of co-occurring 
conditions

Autism (clinical diagnosis) 45 34.0 ± 11.3 years 23 female,
17 male,
5 non-binary or third 
gender

3 ADHD,
2 Depression,
2 Anxiety,
1 Social Pragmatic 
Communication Disorder

Autism (self- identifying) 18 33.0 ± 11.0 years 12 female,
2 male,
2 non-binary or third 
gender

5 ADHD,
1 Depression

No autism 66 30.8 ± 11.2 years 53 females,
8 male,
5 non-binary or third 
gender

6 ADHD,
1 Anxiety,
1 OCD
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of country of residence, native language, and country of 
birth in Supplementary Appendix A, corresponding to 
Supplementary Figures 1–3, respectively.

Participants gave their written consent to each proce-
dure before beginning. The study was carried out in con-
formity with the Declaration of Helsinki and was 
approved by the Ethics Committee Social Sciences of 
Radboud University Nijmegen (ethical approval number: 
ECSW-2023-090).

The participants were not financially reimbursed for 
their participation.

Procedure and questionnaires

All participants first filled in the 15-SSQ questionnaire and 
provided information about demographics, such as age, 
gender, diagnoses,2 country of birth, country of residence, 
native language, and hearing impairment. The inclusion of 
the question regarding hearing impairments was aimed to 
control for confounds in auditory processing that are not 
necessarily related to autism. The questionnaire was com-
pleted through Qualtrics.

15-SSQ questionnaire

The SSQ was designed to measure subjective hearing 
ability across a range of domains (Gatehouse & Noble, 
2004). The 15-SSQ (Moulin et al., 2019), which was used 
in this study, is a condensed version of the test that con-
sists of 15 items subdivided into three domains: five 
addressing speech hearing (e.g. “You are in a group of 
about five people in a busy restaurant. You can see every-
one else in the group. Can you follow the conversation?”), 
five concerning spatial hearing (e.g. “You are standing on 
the footpath of a busy street. Can you hear right away 
which direction a bus or truck is coming from before you 
see it?”), and five to measure the quality level of the 
sounds heard (e.g. “Do everyday sounds that you can hear 
easily seem clear to you (not blurred)?”). Through a 
response slider, participants assessed how much they 
agreed with the statement on a range of 0 (not at all) to 10 
(perfectly). In this questionnaire, a higher score indicates 
a better perceived hearing ability. The 15-SSQ has previ-
ously been shown to have good internal reliability 
(Cronbach’s α = 0.94 for full scale, 0.92 for Speech sub-
scale, 0.96 for Spatial subscale, and 0.91 for Quality sub-
scale) (Moulin et  al., 2019). Construct validity has also 
been shown through significant correlation with hearing 
loss (β = 0.81) (Moulin et al., 2019). The complete ques-
tionnaire can be found in Supplementary Appendix B, in 
Supplementary Table 1.

The total score of the 15-SSQ was determined by aver-
aging each participant’s responses to the 15 items. 
Similarly, by averaging each participant’s responses 
within the same subcategory, the subscore averages were 
calculated.

Statistical analysis

Analyses were performed with the R statistical software 
(v.4.4.1; R Core Team, 2024). We assessed the association 
between group and SSQ (subscale) score using linear regres-
sion, modeling SSQ score as the dependent variable, sub-
scale (including SSQ_full, Quality, Spatial, and Hearing) 
and group (no autism, autism clinical-dx, autism self-dx) as 
primary independent variables of interest, and presence of 
co-occurring condition (binary, yes/no) and age as addi-
tional independent variables. Co-occurring conditions were 
binarized as there would otherwise be insufficient statistical 
power to assess the impact of different conditions. Plots 
were generated using the R packages ggplot2 (Wickham, 
2016), sjPlot (Lüdecke, 2025), and wesanderson (Ram & 
Wickham, 2023). The emmeans package (Lenth & 
Piaskowski, 2025) was used to conduct Tukey-adjusted post 
hoc t tests to assess differences between the clinically diag-
nosed and self-identifying autism groups. Specifically, 
emmeans calculates the estimated marginal means in its 
pairwise tests, thus maintaining any covariates. The 
TOSTER package (Caldwell, 2022; Lakens, 2017) was used 
for equivalence testing (i.e. evidence in favor of the null 
hypothesis) between groups in order to statistically assess 
the similarity between the clinically diagnosed and self-
diagnosed autistic groups.

Data availability

Data and code used in this study are openly available via 
the Open Science Framework: https://osf.io/rtq52/

Results

Our model, which showed adjusted R2 of 0.386, showed a 
main effect of subscale, F(3) = 51.446, p < 0.001; group, 
F(2) = 70.127, p < 0.001; and an interaction between sub-
scale and group, F(6) = 6.193, p < 0.001. We observed no 
effect of age, F(1) = 1.819, p = 0.178, or co-occurring diagno-
ses, F(1) = 0.002, p = 0.967. As an additional check, we also 
re-fitted the model while excluding any participants who 
reported having a co-occurring condition. This model 
showed the same significant effects, similar magnitudes of 
effect, and a similar adjusted R2 as the original model. Results 
of the post hoc contrasts, per SSQ subscale, are given below. 
These results are all computed using Tukey’s HSD, and thus 
the p values are corrected for the number of comparisons.

SSQ full score.  Compared with non-autistic participants, 
lower SSQ full scores were reported by those with a clini-
cal diagnosis of autism (β = –1.708 (90% confidence 
interval (CI) = [1.09, 2.32]), SE = 0.298, t ratio = –5.726, 
p < 0.001) as well as those who self-identify as autistic 
(β = –1.380 (90% CI = [0.54, 2.22]), SE = 0.409, t 
ratio = –3.376, p = 0.002). No difference between clini-
cally diagnosed and self-identifying autistic individuals 

https://osf.io/rtq52/
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was observed (t ratio = 0.765, p = 0.725), and follow-up 
analysis showed evidence for practical equivalence 
between the two groups (t = –3.461, p = 0.002) (see Figure 
1(A)).

Speech hearing.  Compared with non-autistic participants, 
lower SSQ speech scores were reported by those with a 
clinical diagnosis of autism (β = –3.001 (90% CI = [2.39, 
3.62]), SE = 0.298, t ratio = –10.061, p < 0.001) as well as 
those who self- identify as autistic (β = –2.781 (90% 
CI = [1.94, 3.62]), SE = 0.409, t ratio = –6.803, p < 0.001). 
No difference between clinically diagnosed and self-iden-
tifying autistic individuals was observed (t ratio = 0.491, 
p = 0.876) and follow-up analysis showed evidence for 

practical equivalence between the two groups (t = –2.433, 
p = 0.024). See Figure 1(B).

Spatial hearing.  Compared with non-autistic participants, 
lower SSQ spatial scores were reported by those with a 
clinical diagnosis of autism (β = –1.231 (90% CI = [–0.62, 
–1.85]), SE = 0.298, t ratio = –4.128, p < 0.001), but no dif-
ference was seen between non-autistic and those who self- 
identify as autistic (β = –0.927, SE = 0.409, t ratio = –2.268, 
p = 0.061). No difference between clinically diagnosed and 
self-identifying autistic individuals was observed (t 
ratio = 0.304, SE = 0.429, p = 0.758), and follow-up analy-
sis showed evidence for practical equivalence between the 
two groups (t = –3.353, p = 0.003). See Figure 1(C).

Figure 1.  Overview of SSQ scores across participant groups. Panel A depicts the SSQ full score, panel B depicts the SSQ Speech 
subscale, panel C depicts the SSQ Spatial subscale, and panel D depicts the SSQ Quality subscale. In each panel, SSQ score is given 
on the x axis, while each group’s values are given as a separate “raincloud” on the y-axis. Rainclouds (Allen et al., 2021) provide 
the overall density distribution of the data via the filled “cloud” shape, the raw data points presented as circles underneath, and a 
boxplot in the center where the hinges (i.e. edges) correspond to the first and third quartiles, whiskers extend to the largest value 
that is no further than 1.5* the interquartile range from the hinge, and the center line provides the median of the data. * Indicates a 
significant difference (p < 0.05 after correction).
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Qualities of hearing.  Compared with non-autistic partici-
pants, lower SSQ spatial scores were reported by those 
with a clinical diagnosis of autism (β = –0.892 (90% 
CI = [–0.28, –1.51]), SE = 0.298, t = –2.990, p = 0.008). No 
difference between non-autistic and self-identifying autis-
tic individuals (t ratio = 1.057, p = 0.541), or between clini-
cally diagnosed and self-identifying autistic individuals 
was observed (t ratio = 1.025, p = 0.562), and follow-up 
analysis showed evidence for practical equivalence 
between the clinically diagnosed and self-identifying indi-
viduals (t = –4.975, p < 0.001), as well as practical equiva-
lence between the non-autistic and self-identifying autistic 
individuals (t = 4.840, p < 0.001). See Figure 1(D).

Post hoc analysis: differences between hearing type.  As an 
additional, post hoc analysis, we assessed whether there 
were statistically robust differences between the subscales. 
This follows from the observation that the parameter esti-
mates for SSQ speech are larger than for SSQ spatial or 
quality. If autistic individuals report more difficulties with 
speech-specific hearing than other types of auditory per-
ception, this would suggest that rather than very general 
auditory processing challenges or challenges associated 
with more pragmatic aspects of language processing, there 
is a specific difficulty with following others’ speech. To 
assess differences between hearing types, we contrast the 
marginal means of the subscale scores, within each group, 
using the emmeans package (Lenth & Piaskowski, 2025).

We found that across all groups, SSQ quality was rated 
higher than SSQ spatial or speech. However, both self-
identifying and clinically diagnosed autistic participants 
also rated SSQ speech as lower than SSQ spatial. See 
Table 2 and Figure 2 for an overview of these results.

Discussion

This study assessed how auditory difficulties in daily life 
differ between autistic and non-autistic individuals. Given 
the prevalence of self-identification in the autism commu-
nity, we also assessed whether there were differences 
between self-identifying and clinically diagnosed autistic 

Table 2.  Overview of subscale contrast analysis.

Contrast
Estimate
[lower, upper-confidence limit] SE t-ratio p-value

No-autism
Quality—Spatial 0.961 [0.28, 1.65] 0.278 3.456 0.002a

Quality—Speech 1.318 [0.71, 1.93] 0.278 4.742 < 0.001a

Spatial—Speech 0.358 [-0.25, 0.97] 0.278 1.286 0.404
Autism (clinical dx)
Quality—Spatial 1.300 [0.55, 2.05] 0.340 3.819 < 0.001a

Quality—Speech 3.427 [2.68, 4.18] 0.340 10.067 < 0.001a

Spatial—Speech 2.127 [1.38, 2.88] 0.340 6.249 < 0.001a

Autism (self-dx)
Quality—Spatial 1.456 [0.28, 2.63] 0.532 2.735 0.018a

Quality—Speech 3.667 [2.49, 4.84] 0.532 6.889 < 0.001a

Spatial—Speech 2.211 [1.04, 3.38] 0.532 4.154 < 0.001a

aIndicates statistical significance. Confidence limits use 90% confidence interval.

Figure 2.  Marginal means of SSQ subscales. The three 
subscales are given on the x-axis, while the predicted 
(marginal) SSQ subscale scores are given on the y-axis. 
Groups are indicated as separate lines. As described in Table 
2, all between-subscale differences were significant, with the 
exception of spatial—speech in the non-autistic group.
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adults. Both clinically diagnosed and self-identifying 
autistic individuals reported significantly lower scores in 
the Speech subscale and the full scale, compared with non-
autistic participants. In the Quality of Hearing and Spatial 
Hearing subscales, clinically diagnosed autistic individu-
als reported significantly lower scores than the non-autis-
tic group while self-identifying adults did not show 
differences from the group without autism. Notably, both 
the clinically diagnosed and self- identifying groups 
reported comparable experiences in auditory difficulties. 
Finally, post hoc analysis shows that autistic individuals 
have most difficulties with speech hearing.

Differences in hearing

The findings consistently demonstrate that both clinically 
diagnosed and self-identifying individuals with autism 
exhibit significantly lower scores compared with non-
autistic individuals on measures of auditory processing. 
Specifically, across clinically- and self-identifying indi-
viduals, autistic participants reported lower SSQ_full and 
Speech Hearing scores, indicating challenges in overall 
auditory perception. This aligns with the recent interview 
data suggesting that autistic individuals experience diffi-
culties in processing auditory information comprehen-
sively (Sturrock et al., 2022). Our findings are also in line 
with recent work by Bang and Igelström (2024), who 
found similar scores on the SSQ in autistic adults. While 
Bang and Igelström used the full SSQ and a different divi-
sion of subscales (i.e. Speech Understanding, Spatial 
Perception, Clarity and Separation, and Listening Effort), 
the scores for their first three subscales (4.59, 5.47, and 
7.20) are quite similar to the scores we found for the 
Speech, Spatial, and Qualities subscales of the 15-SSQ.

Previous research suggests that sensory dysregulation, 
particularly in the auditory domain, can contribute to 
social difficulties in autistic individuals. Specifically, sen-
sory sensitivities can impair the ability to decode social 
cues, such as prosody and intonation, making it difficult to 
understand the intentions and emotions of others (Thye 
et al., 2018). The challenges in processing these auditory 
cues may, in turn, hinder social reciprocity and contribute 
to the systematic avoidance of social interactions and cer-
tain environments, further exacerbating social difficulties 
(Leekam et  al., 2006; Robertson & Simmons, 2012; 
Tavassoli et  al., 2014). Beyond understanding emotions 
and intentions from auditory cues, our results also show 
that many autistic individuals experience difficulties in 
auditory perception more generally. Critically, these dif-
ferences are not just “statistically robust but clinically 
insignificant” differences. A difference of at least 1.0 on 
any of the subscales is considered a clinically relevant dif-
ference (Cowan et al., 2024), and our results predict a 1+ 
difference between autistic and non-autistic individuals in 
the spatial subscale, and a difference of 2 to 3 points in the 

hearing scale. The observed lower SSQ scores in autistic 
participants, therefore, indicate a clinically meaningful 
difference in hearing ability, particularly related to speech. 
It is, therefore, important to note that these differences are 
seen in individuals without (reported) hearing impair-
ments, which implies that current audiological testing may 
not fully capture the everyday hearing challenges faced by 
many autistic people. The observed SSQ score differences 
suggest that autistic individuals may face significant chal-
lenges in real-world auditory contexts, such as following 
conversations at noisy dinner tables or identifying sound 
sources in traffic. These findings may, therefore, have 
broad implications for the social functioning of autistic 
individuals who experience such difficulties. This supports 
the need for clinicians and educators to address such real-
world auditory issues through targeted support strategies.

One promising avenue may be the use of hearing assis-
tive technologies (HAT). Research by Xu et  al. (2023) 
demonstrated that HAT use significantly improved sen-
tence-in-noise recognition and reduced listening effort in 
autistic children, suggesting that such tools could help 
autistic individuals navigate noisy environments more 
comfortably and safely. While our study did not directly 
assess HAT use, the presence of speech hearing difficulties 
among participants supports the potential relevance of 
such interventions. It would be valuable for future research 
to investigate whether SSQ scores vary as a function of 
HAT use, particularly in adolescent and adult populations. 
Older individuals may face additional barriers related to 
workplace norms, stigma, or practical feasibility that influ-
ence the adoption and effectiveness of HAT in real-life set-
tings. Studying these factors could help to contextualize 
the current findings and support the generalizability of 
results across age groups.

These findings suggest that speech hearing difficulties 
in autism may warrant further clinical attention and could 
represent an under-recognized aspect of the autistic experi-
ence. Increasing awareness of these challenges may also 
reduce self-doubt among autistic individuals who might 
experience real-life hearing issues despite normal audio-
gram results, and may contribute to the development of 
more holistic diagnostic and support frameworks.

Finally, our post hoc analysis revealed that contrary to 
the pattern seen in non-autistic individuals, participants 
with autism showed significantly lower scores for speech 
hearing than for spatial or quality of hearing. This suggests 
that for autistic individuals, speech understanding, aside 
from difficulties with pragmatics or affect recognition, 
may be generally more challenging at the level of auditory 
perception. This difficulty is also more pronounced than 
any broader auditory processing differences. This is a val-
uable finding because this means that for many autistic 
individuals, even if social situations are not prohibitively 
overstimulating, there is an additional challenge in keep-
ing up with what is being said. This creates an extra barrier 



Silva et al.	 447

for social engagement. More research is, therefore, needed 
to better understand these speech hearing difficulties, and 
what can be done to reduce these barriers. In addition, it 
must be noted that these findings are based on self-report 
data, with no auditory testing being performed. Future 
research can also benefit from comparing self-reported 
hearing challenges with audiological data in order to better 
determine the source of experienced hearing challenges.

Cross-linguistic considerations in SSQ responses

The SSQ was administered in English, although the lin-
guistic background of the sample was highly diverse: 46% 
of participants reported Dutch as their native language, 
and the remainder represented a wide range of other lan-
guages. The complete geographic information of the sam-
ple can be found in Supplementary Appendix A.

While this might raise questions about cross-linguistic 
comparability, we consider the influence of native lan-
guage phonological structures to be limited in this context. 
The SSQ items do not require understanding of specific 
words or phonemes, but rather focus on general auditory 
scenes, for example, being able to follow a conversation in 
background noise, localize a sound source, or distinguish 
between environmental sounds like buses or footsteps. 
These are situations encountered across cultures and do 
not rely on language-specific features. The consistent pat-
tern of greater reported difficulties in the autistic group 
across this multilingual sample suggests that the findings 
are not tied to native phonology. Instead, they may reflect 
broader auditory perceptual differences that could be rele-
vant across linguistic and cultural boundaries. However, 
future cross-linguistic comparisons may be warranted for 
languages that are known to differ in terms of the informa-
tivity of the acoustic signal compared to contextual context 
(e.g. as in the case of Danish (Ishkhanyan et  al., 2019; 
Trecca et al., 2019)).

Similarity between clinical-diagnosed and self-
identifying

For the full SSQ score as well as the SSQ_speech subscale, 
both clinically diagnosed and self- identifying individuals 
with autism reported lower scores compared with their 
non-autistic counterparts. While clinically diagnosed indi-
viduals showed significant differences in the SSQ_quali-
ties and SSQ_spatial subscales when compared with the 
non-autistic participants—indicating lower scores related 
to perceived sound quality—such differences were not 
observed among self-identifying individuals. For both of 
these subscales, there was also no difference observed 
between the clinically diagnosed and self-identifying 
groups. In fact, equivalence testing showed statistical evi-
dence for the two groups to be practically equivalent using 
the same 1.0 point difference as the minimum for clinically 

relevant difference as described earlier (Cowan et  al., 
2024). This suggests a nuanced auditory experience within 
the autistic population, where self- identifying individuals 
may perceive sound quality more similarly to non-autistic 
individuals than clinically diagnosed individuals. However, 
the lack of differences observed between the two autism 
groups further indicates that the self-identifying group 
may be somewhere in between the clinically diagnosed 
and non-autistic groups in terms of their hearing experi-
ence. It should additionally be noted that the self-identify-
ing group was substantially smaller than the clinical 
diagnosis group, which may have led to additional vari-
ance, and thus limiting the statistical power and generaliz-
ability of these comparisons. The inclusion of 
self-identifying autistic participants, while increasing the 
inclusivity and relevance of our study, introduced variabil-
ity due to the absence of formal clinical confirmation. 
Self-identification in this context reflected individuals’ 
own recognition of autistic traits or experiences, which can 
vary widely depending on personal insight, access to diag-
nostic resources, and cultural factors. Future studies with 
larger samples and the inclusion of standardized screening 
tools would help clarify these relationships further and 
improve generalizability. Within the limits of our study, we 
can at least conclude that both self-identifying and clini-
cally diagnosed autistic individuals experience more chal-
lenges associated with auditory perception, particularly in 
the domain of speech hearing. While there are no studies 
that have explicitly compared clinically diagnosed and 
self-identifying individuals in terms of auditory percep-
tion, our results are in line with the broader finding of 
similarity between self-identifying and clinically diag-
nosed autistic adults, at least in terms of autism screener 
questionnaires (Sturm et al., 2024) and self-reported expe-
riences of stigma and quality of life (McDonald, 2020). 
Future studies with larger and more balanced samples of 
self-identifying and clinically diagnosed individuals could 
better elucidate whether the observed similarities reflect 
true overlap or are partially due to sample size limitations. 
Further exploration into the factors influencing self-identi-
fication and its implications on auditory experiences is rec-
ommended to better understand these dynamics.

Personal experiences and future directions

This survey provides an initial indication of the difficulties 
faced by autistic individuals in terms of auditory process-
ing. Future research should follow up on these findings to 
better understand the mechanism behind these auditory 
processing difficulties. For example, one participant noted 
that background noise does not necessarily make it more 
difficult to hear their partner, but rather the background 
noise is processed “with the same priority” as the speech 
of their partner. In other words, the speech is not masked 
by the background noise, but rather there seems to be a 
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difficulty in selectively attending to one person’s speech. 
Similarly, another participant suggested that while it is 
possible to find where and who is talking while being in a 
group and in crowded areas, it is nevertheless difficult to 
quickly understand what the other person is saying. If the 
other person is talking at a fast pace, the participant, diag-
nosed with Autism, mentioned that it will take a longer 
time to “decipher” what the other person is saying because 
of the high volume of stimuli that need to be processed at 
the same time. Indicating that, in their personal experi-
ence, the amount of stimuli affects the processing speed of 
information. Beyond that, energy costs (i.e. the mental and 
physical effort required to engage in and maintain a con-
versation), tiredness, and feeling overwhelmed were 
reported by the participants to influence their speech pro-
cessing together with the amount of stimuli and length of 
the conversation. This was partly supported by the find-
ings of Kwakye et al. (2011), where participants heard two 
identical clicks (one per ear) in close temporal proximity, 
and were then asked which ear the first click was presented 
to. In their study, children with autism needed 48% longer 
time between auditory stimuli to accurately identify which 
click happened first, compared with non-autistic peers. 
These findings can provide a foundation for future research 
and the development of support strategies tailored to the 
sensory needs of autistic individuals.

Contribution of the present study

Overall, our findings indicate that auditory perception 
challenges in autism are not limited to specific speech cues 
but extend more broadly to everyday situations, especially 
speech understanding. Using the short-form SSQ-15, we 
show that these differences can be captured effectively 
with a concise tool, supporting its value for future research 
across diverse populations, as demonstrated here in an 
international sample recruited in English from the 
Netherlands and beyond. We also found similar patterns in 
both self-identifying and clinically diagnosed autistic 
adults, highlighting the shared experiences across the 
autistic community. These results, rooted in the everyday 
listening situations described by autistic adults, underscore 
the practical importance of recognizing auditory percep-
tion as a meaningful aspect of many autistic people’s com-
munication and well-being.

Conclusion

In conclusion, this study investigated auditory perception 
in autism using the 15-SSQ questionnaire across various 
domains. Overall, this study showed that autistic individu-
als, whether self-identifying or clinically diagnosed, 
reported experiencing significantly reduced hearing quality 
in daily life situations, particularly related to understanding 
speech. These results underscore the pervasive challenges 

faced by individuals on the autism spectrum in processing 
auditory information in general and speech in particular. 
These findings highlight a need for more research, and 
more awareness regarding accommodations, for general 
auditory perception challenges faced by many autistic 
individuals.
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Notes

1.	 There has been a growing debate over the terminology used 
to describe autism, particularly between person-first (PFL) 
(e.g. “person with autism”) and identity-first (IFL) (e.g. 
“autistic person”) language (Keating et al., 2022). Keating 
et  al. (2022) expanded this debate by examining vari-
ous autism-related terms and the language preferences of 
English-speaking autistic individuals globally. Their mixed-
methods study found consistent preferences for terms like 
“Autism,” “Autistic person,” and “Neurological/Brain 
Difference.” In addition, the authors emphasized respect for 
individual preferences and the absence of a universally cor-
rect way to talk about autism. However, preferences for PFL 
have been observed in Australia (Bury et al., 2020) and the 
Netherlands (Buijsman et al., 2022). In addition, the study 
conducted in the Netherlands by Bosman and Thijs (2024) 
revealed that language preferences still vary greatly among 
individuals in the Dutch autism community. We, therefore, 
use IFL and PFL interchangeably, respecting the variances 
of preferences worldwide.

2.	 Regarding autism diagnosis, participants were asked, “Do 
you have an Autism Spectrum Disorder (ASD) diagno-
sis? (tick what is applicable to you)” with the following 
response options: “Yes, clinically diagnosed,” “Yes, self-
diagnosed,” “Not yet, I am in the process to get an ASD 
diagnosis,” “I have another diagnosis: __,” and “No.” The 
option “Yes, self-diagnosed” was included to allow individ-
uals who identify as autistic without a formal clinical diag-
nosis to affirm their status, thereby promoting inclusivity. 
For clarity and respect, participants who chose this option 
are referred to as “self-identifying” in this study, emphasiz-
ing self-knowledge and lived experience rather than clini-
cal validation.

References

Alcántara, J. I., Weisblatt, E. J., Moore, B. C., & Bolton, P. F. 
(2004). Speech-in-noise perception in high-functioning 
individuals with autism or Asperger’s syndrome. Journal 
of Child Psychology and Psychiatry, 45(6), 1107–1114. 
https://doi.org/10.1111/j.1469-7610.2004.t01-1-00303.x

Allen, M., Poggiali, D., Whitaker, K., Marshall, T. R., van 
Langen, J., & Kievit, R. A. (2021). Raincloud plots: A 
multi-platform tool for robust data visualization. Wellcome 
Open Research, 4, 63. https://doi.org/10.12688/wellcomeo-
penres.15191.2

American Psychiatric Association. (2022). Diagnostic and statis-
tical manual of mental disorders (5th text rev.). https://doi.
org/10.1176/appi.books.9780890425787

Ardeleanu, K., Steinberg, H., Garfield, T., Voltaire, S., Shea, 
L., Brown, M., Chvasta, K., & Tan, C. D. (2024). Self-
identification of autism: Why some autistic adults lack 
a clinical diagnosis and why this matters for inclu-
sion. Autism, 29(9), 2344–2355. https://doi.org/10.1177/ 
13623613241297222

Bang, P., & Igelström, K. (2024). Relationships between autistic 
trait dimensions and speech understanding, affective sound 
intolerance, and self-reported hearing difficulties. Autism in 
Adulthood.

Boddaert, N., Belin, P., Chabane, N., Poline, J., Barthélémy, 
C., Mouren-Siméoni, M., Brunelle, F., Samson, Y., & 
Zilbovicius, M. (2003). Perception of complex sounds: 
Abnormal pattern of cortical activation in autism. The 
American Journal of Psychiatry, 160(11), 2057–2060. 
https://doi.org/10.1176/appi.ajp.160.11.2057

Bosman, R., & Thijs, J. (2024). Language preferences in the Dutch 
Autism Community: A Social Psychological approach. 
Journal of Autism and Developmental Disorders, 54(5), 
1727–1739. https://doi.org/10.1007/s10803-023-05903-0

Brinkert, J., & Remington, A. (2020). Making sense of the 
perceptual capacities in autistic and non-autistic adults. 
Autism, 24(7), 1795–1804. https://doi.org/10.1177/136236 
1320922640

Buijsman, R., Begeer, S., & Scheeren, A. M. (2022). “Autistic per-
son” or ‘person with autism’? Person-first language prefer-
ence in Dutch adults with autism and parents. Autism, 27(3), 
788–795. https://doi.org/10.1177/13623613221117914

Bury, S. M., Jellett, R., Spoor, J. R., & Hedley, D. (2020). “It 
defines who I am” or “It’s something I have”: What language 
do [Autistic] Australian adults [on the autism spectrum] pre-
fer? Journal of Autism and Developmental Disorders, 53(2), 
677–687. https://doi.org/10.1007/s10803-020-04425-3

Caldwell, A. R. (2022). Exploring equivalence testing with 
the updated TOSTER R Package. PsyArXiv. https://doi.
org/10.31234/osf.io/ty8de

Chen, Y., Jenkins, C. A., Charlton, R. A., Happé, F., Mandy, 
W., & Stewart, G. R. (2024). “Utterly overwhelming”—
A mixed-methods exploration of sensory processing dif-
ferences and mental health experiences in middle-aged 
and older autistic adults. Autism in Adulthood. https://doi.
org/10.1089/aut.2024.0031

Cowan, R., Lewis, A. T., Hallberg, C., Tong, M. C., Birman, C. S., 
Ng, I. H. Y., & Briggs, R. (2024). Clinical performance, safety, 
and patient-reported outcomes of an active osseointegrated 
bone-conduction hearing implant system at 24-month follow-
up. European Archives of Oto-Rhino-Laryngology, 281(2), 
683–691. https://doi.org/10.1007/s00405-023-08133-3

Culling, J. F., & Akeroyd, M. A. (2010). Spatial hearing. In Oxford 
handbook of auditory science: Hearing (pp. 123–144). 
https://doi.org/10.1093/oxfordhb/9780199233557.013. 
0006

de Broize, M., Evans, K., Whitehouse, A. J., Wray, J., Eapen, V., 
& Urbanowicz, A. (2022). Exploring the experience of seek-
ing an autism diagnosis as an adult. Autism in Adulthood, 
4(2), 130–140. https://doi.org/10.1089/aut.2021.0028

Fletcher-Watson, S. (2024). What’s in a name? The costs and 
benefits of a formal autism diagnosis. Autism, 28(2), 257–
262. https://doi.org/10.1177/13623613231213300

https://doi.org/10.1111/j.1469-7610.2004.t01-1-00303.x
https://doi.org/10.12688/wellcomeopenres.15191.2
https://doi.org/10.12688/wellcomeopenres.15191.2
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1177/13623613241297222
https://doi.org/10.1177/13623613241297222
https://doi.org/10.1176/appi.ajp.160.11.2057
https://doi.org/10.1007/s10803-023-05903-0
https://doi.org/10.1177/1362361320922640
https://doi.org/10.1177/1362361320922640
https://doi.org/10.1177/13623613221117914
https://doi.org/10.1007/s10803-020-04425-3
https://doi.org/10.31234/osf.io/ty8de
https://doi.org/10.31234/osf.io/ty8de
https://doi.org/10.1089/aut.2024.0031
https://doi.org/10.1089/aut.2024.0031
https://doi.org/10.1007/s00405-023-08133-3
https://doi.org/10.1093/oxfordhb/9780199233557.013.0006
https://doi.org/10.1093/oxfordhb/9780199233557.013.0006
https://doi.org/10.1089/aut.2021.0028
https://doi.org/10.1177/13623613231213300


450	 Autism 30(2)

Gatehouse, S., & Noble, W. (2004). The speech, spatial and 
qualities of hearing scale (SSQ). International jour-
nal of audiology, 43(2), 85–99. https://doi.org/10.1080/ 
14992020400050014

Gonçalves , A. M., & Monteiro, P. (2023). Autism Spectrum 
Disorder and auditory sensory alterations: A systematic 
review on the integrity of cognitive and neuronal functions 
related to auditory processing. Journal of neural transmis-
sion, 130(3), 325–408. https://doi.org/10.1007/s00702-023-
02595-9

Harrold, A., Keating, K., Larkin, F., & Setti, A. (2024). The 
association between sensory processing and stress in the 
adult population: A systematic review. Applied Psychology: 
Health and Well-Being, 16(4), 2536–2566. https://doi.
org/10.1111/aphw.12554

He, J. L., Williams, Z. J., Harris, A., Powell, H., Schaaf, R., 
Tavassoli, T., & Puts, N. A. (2023). A working taxonomy 
for describing the sensory differences of autism. Molecular 
Autism, 14(1), 15. https://doi.org/10.1186/s13229-022-005 
34-1

Ishkhanyan, B., Højen, A., Fusaroli, R., Johansson, C., Tylén, K., 
& Christiansen, M. H. (2019). Wait for it! Stronger influ-
ence of context on categorical perception in Danish than 
Norwegian. In Proceedings of the annual meeting of the 
Cognitive Science Society (Vol. 41). https://escholarship.
org/uc/item/9h82265g

Keating, C. T., Hickman, L., Leung, J., Monk, R., Montgomery, 
A., Heath, H., & Sowden, S. (2022). Autism-related lan-
guage preferences of English-speaking individuals across 
the globe: A mixed methods investigation. Autism Research, 
16(2), 406–428. https://doi.org/10.1002/aur.2864

Kellerman, G. R., Fan, J., & Gorman, J. M. (2005). Auditory 
abnormalities in autism: Toward functional distinctions 
among findings. CNS Spectrums, 10(9), 748–756. https://
doi.org/10.1017/s1092852900019738

Kern, J. K., Trivedi, M. H., Garver, C. R., Grannemann, B. D., 
Andrews, A. A., Savla, J. S., Johnson, D. G., Mehta, J. A., 
& Schroeder, J. L. (2006). The pattern of sensory processing 
abnormalities in autism. Autism, 10(5), 480–494. https://doi.
org/10.1177/1362361306066564

Kwakye, L. D., Foss-Feig, J. H., Cascio, C. J., Stone, W. L., & 
Wallace, M. T. (2011). Altered auditory and multisensory 
temporal processing in autism spectrum disorders. Frontiers 
in Integrative Neuroscience, 4. https://doi.org/10.3389/
fnint.2010.00129

Lakens, D. (2017). Equivalence tests: A practical primer for 
t-tests, correlations, and meta-analyses. Social Psychological 
and Personality Science, 8(4), 355–362. https://doi.org/ 
10.1177/1948550617697177

Landon, J., Shepherd, D., & Lodhia, V. (2016). A qualitative 
study of noise sensitivity in adults with autism spectrum dis-
order. Research in Autism Spectrum Disorders, 32, 43–52. 
https://doi.org/10.1016/j.rasd.2016.08.005

Leekam, S., Nieto, C., Libby, S., Wing, L., & Gould, J. (2006). 
Describing the sensory abnormalities of children and adults 
with autism. Journal of Autism and Developmental Disorders, 
37(5), 894–910. https://doi.org/10.1007/s10803-006-0218-7

Lenth, R., & Piaskowski, J. (2025). emmeans: Estimated 
Marginal Means, aka Least-Squares Means. R package ver-
sion 2.0.0.

Lewis, L. F. (2016). Exploring the experience of self-diagnosis of 
autism spectrum disorder in adults. Archives of Psychiatric 
Nursing, 30(5), 575–580. https://doi.org/10.1016/j.
apnu.2016.03.009

Lewis, L. F. (2017). A mixed methods study of barriers to formal 
diagnosis of autism spectrum disorder in adults. Journal of 
Autism and Developmental Disorders, 47(8), 2410–2424. 
https://doi.org/10.1007/s10803-017-3168-3

Lüdecke, D. (2025). sjPlot: Data Visualization for Statistics in 
Social Science. R package version 2.9.0.

MacLennan, K., O’Brien, S., & Tavassoli, T. (2022) In our own 
words: The complex sensory experiences of autistic adults. 
Journal of Autism and Developmental Disorders, 5, 3061–
3075. https://doi.org/10.1007/s10803-021-05186-3

McDonald, T. A. M. (2020). Autism identity and the “lost gen-
eration”: Structural validation of the autism spectrum iden-
tity scale and comparison of diagnosed and self-diagnosed 
adults on the autism spectrum. Autism in Adulthood, 2(1), 
13–23. https://doi.org/10.1089/aut.2019.0069

Moulin, A., Vergne, J., Gallégo, S., & Micheyl, C. (2019). A new 
speech, spatial, and qualities of hearing scale short-form: Factor, 
cluster, and comparative analyses. Ear and Hearing, 40(4), 
938–950. https://doi.org/10.1097/aud.0000000000000675

Myhrum, M., Heldahl, M. G., Rødvik, A. K., Tvete, O. E., & 
Jablonski, G. E. (2023). Validation of the Norwegian ver-
sion of the Speech, Spatial and Qualities of Hearing Scale 
(SSQ). Audiology and Neurotology, 29(2), 124–135. https://
doi.org/10.1159/000534197

Overton, G. L., Marsà-Sambola, F., Martin, R., & Cavenagh, P. 
(2023). Understanding the self-identification of autism in 
adults: A scoping review. Review Journal of Autism and 
Developmental Disorders. https://doi.org/10.1007/s40489-
023-00361-x

Pellicano, L. (2013). Sensory symptoms in autism: A blooming, 
buzzing confusion? Child Development Perspectives, 7(3), 
143–148. https://doi.org/10.1111/cdep.12031

Poulsen, R., Williams, Z., Dwyer, P., Pellicano, E., Sowman, 
P. F., & McAlpine, D. (2024). How auditory processing 
influences the autistic profile: A review. Autism Research, 
17(12), 2452–2470. https://doi.org/10.1002/aur.3259

R Core Team (2024). R: A Language and Environment for 
Statistical Computing. R Foundation for Statistical 
Computing.

Ram, K., & Wickham, H. (2023). wesanderson: A Wes Anderson 
Palette Generator. R package version 0.3.7.

Robertson, A., & Simmons, D. R. (2012). The relationship 
between sensory sensitivity and autistic traits in the gen-
eral population. Journal of Autism and Developmental 
Disorders, 43(4), 775–784. https://doi.org/10.1007/s10803-
012-1608-7

Schelinski, S., & Von Kriegstein, K. (2019). Brief report: 
Speech-in-noise recognition and the relation to vocal pitch 
perception in adults with autism spectrum disorder and 
typical development. Journal of Autism and Developmental 
Disorders, 50(1), 356–363. https://doi.org/10.1007/s10803-
019-04244-1

Sharma, S. R., Gonda, X., & Tarazi, F. I. (2018). Autism 
Spectrum Disorder: Classification, diagnosis and therapy. 
Pharmacology & Therapeutics, 190, 91–104. https://doi.
org/10.1016/j.pharmthera.2018.05.007

https://doi.org/10.1080/14992020400050014
https://doi.org/10.1080/14992020400050014
https://doi.org/10.1007/s00702-023-02595-9
https://doi.org/10.1007/s00702-023-02595-9
https://doi.org/10.1111/aphw.12554
https://doi.org/10.1111/aphw.12554
https://doi.org/10.1186/s13229-022-00534-1
https://doi.org/10.1186/s13229-022-00534-1
https://escholarship.org/uc/item/9h82265g
https://escholarship.org/uc/item/9h82265g
https://doi.org/10.1002/aur.2864
https://doi.org/10.1017/s1092852900019738
https://doi.org/10.1017/s1092852900019738
https://doi.org/10.1177/1362361306066564
https://doi.org/10.1177/1362361306066564
https://doi.org/10.3389/fnint.2010.00129
https://doi.org/10.3389/fnint.2010.00129
https://doi.org/10.1177/1948550617697177
https://doi.org/10.1177/1948550617697177
https://doi.org/10.1016/j.rasd.2016.08.005
https://doi.org/10.1007/s10803-006-0218-7
https://doi.org/10.1016/j.apnu.2016.03.009
https://doi.org/10.1016/j.apnu.2016.03.009
https://doi.org/10.1007/s10803-017-3168-3
https://doi.org/10.1007/s10803-021-05186-3
https://doi.org/10.1089/aut.2019.0069
https://doi.org/10.1097/aud.0000000000000675
https://doi.org/10.1159/000534197
https://doi.org/10.1159/000534197
https://doi.org/10.1007/s40489-023-00361-x
https://doi.org/10.1007/s40489-023-00361-x
https://doi.org/10.1111/cdep.12031
https://doi.org/10.1002/aur.3259
https://doi.org/10.1007/s10803-012-1608-7
https://doi.org/10.1007/s10803-012-1608-7
https://doi.org/10.1007/s10803-019-04244-1
https://doi.org/10.1007/s10803-019-04244-1
https://doi.org/10.1016/j.pharmthera.2018.05.007
https://doi.org/10.1016/j.pharmthera.2018.05.007


Silva et al.	 451

Stiegler, L. N., & Davis, R. (2010). Understanding sound sensi-
tivity in individuals with autism spectrum disorders. Focus 
on Autism and Other Developmental Disabilities, 25(2), 
67–75. https://doi.org/10.1177/1088357610364530

Sturm, A., Huang, S., Bal, V., & Schwartzman, B. (2024). 
Psychometric exploration of the RAADS-R with autis-
tic adults: Implications for research and clinical prac-
tice. Autism, 28(9), 2334–2345. https://doi.org/10.1177/ 
13623613241228329

Sturrock, A., Guest, H., Hanks, G., Bendo, G. J., Plack, C. J., 
& Gowen, E. (2022). Chasing the conversation: Autistic 
experiences of speech perception. Autism & Developmental 
Language Impairments, 7, 239694152210775. https://doi.
org/10.1177/23969415221077532

Tavassoli, T., Hoekstra, R. A., & Baron-Cohen, S. (2014). The 
Sensory Perception Quotient (SPQ): Development and vali-
dation of a new sensory questionnaire for adults with and 
without autism. Molecular Autism, 5(1), 29. https://doi.
org/10.1186/2040-2392-5-29

Thye, M., Bednarz, H. M., Herringshaw, A. J., Sartin, E. B., & 
Kana, R. K. (2018). The impact of atypical sensory pro-
cessing on social impairments in autism spectrum disor-
der. Developmental Cognitive Neuroscience, 29, 151–167. 
https://doi.org/10.1016/j.dcn.2017.04.010

Trecca, F., Tylén, K., Fusaroli, R., Johansson, C., & Christiansen, 
M. H. (2019). Top-down information is more impor-
tant in noisy situations: Exploring the role of pragmatic,  

semantic, and syntactic information in language processing. 
In A. Goel, C. Seifert, & C. Freksa (Eds.), Proceedings of the 
41st annual conference of the Cognitive Science Society (pp. 
2988–3002). Cognitive Science Society. https://escholarship.
org/uc/item/5m09d4w7

Verhulst, I., MacLennan, K., Haffey, A., & Tavassoli, T. 
(2022). The perceived causal relations between sensory 
reactivity differences and anxiety symptoms in autistic 
adults. Autism in Adulthood, 4(3), 183–192. https://doi.
org/10.1089/aut.2022.0018

Visser, E., Zwiers, M., Kan, C., Hoekstra, L., Van Opstal, J., & 
Buitelaar, J. (2013). Atypical vertical sound localization 
and sound-onset sensitivity in people with autism spectrum 
disorders. Journal of Psychiatry & Neuroscience, 38(6), 
398–406. https://doi.org/10.1503/jpn.120177

Wickham, H. (2016). ggplot2: Elegant Graphics for Data 
Analysis. Springer-Verlag New York.

Xu, S., Fan, J., Zhang, H., Zhang, M., Zhao, H., Jiang, X., Ding, 
H., & Zhang, Y. (2023). Hearing assistive technology facili-
tates Sentence-in-Noise recognition in Chinese children 
with autism spectrum disorder. Journal of Speech Language 
and Hearing Research, 66(8), 2967–2987. https://doi.
org/10.1044/2023_jslhr-22-00589

Yadon, C. A., & Vonarx, M. (2024). Broad autism phenotype 
traits and self-reported sensory processing across sensory 
modalities. Research in Autism Spectrum Disorders, 113, 
102359. https://doi.org/10.1016/j.rasd.2024.102359

https://doi.org/10.1177/1088357610364530
https://doi.org/10.1177/13623613241228329
https://doi.org/10.1177/13623613241228329
https://doi.org/10.1177/23969415221077532
https://doi.org/10.1177/23969415221077532
https://doi.org/10.1186/2040-2392-5-29
https://doi.org/10.1186/2040-2392-5-29
https://doi.org/10.1016/j.dcn.2017.04.010
https://escholarship.org/uc/item/5m09d4w7
https://escholarship.org/uc/item/5m09d4w7
https://doi.org/10.1089/aut.2022.0018
https://doi.org/10.1089/aut.2022.0018
https://doi.org/10.1503/jpn.120177
https://doi.org/10.1044/2023_jslhr-22-00589
https://doi.org/10.1044/2023_jslhr-22-00589
https://doi.org/10.1016/j.rasd.2024.102359

