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Sensory processing is often altered in individuals with autism; thus, it is essential 
to develop reliable measurement tools to assess sensory perception. The 
Sensory Perception Quotient (SPQ) quantifies basic sensory sensitivities in 
adults via self-report. Adopting an expert by experience perspective, this study 
aimed to evaluate a German translation of the SPQ for its use in clinical and 
research applications, especially for autistic adults. 108 adults (n  =  54 autistic) 
completed the German SPQ in an online assessment. A 92-item and a 35-item 
version of the German SPQ were analyzed for group differences and internal 
consistency. Our results show that adults with autism reported greater sensory 
sensitivity compared to non-autistic adults. Results further suggest good to 
excellent internal consistency for the 95-item and 35-item SPQ translations. 
This finding was supported by the correlative relationship between sensory 
sensitivity and autistic traits. These findings confirm the reliability of our SPQ 
translation, making it a suitable German assessment tool for basic sensory 
sensitivity in autistic adults.
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1 Introduction

The DSM-5 (American Psychological Association, 2013) includes altered sensory 
processing as a sub-diagnostic component of Autism Spectrum Disorder (ASD), emphasizing 
the relevance for a suitable measure targeting basic sensory sensitivity.

A vast collection of research has investigated atypical sensory processing in autism, 
showing differentiated neural and behavioral processes (Baum et al., 2015; Robertson and 
Baron-Cohen, 2017; Jassim et al., 2021). Yet, the direction of these alterations remains unclear 
in light of the mixed findings reported across sensory processing domains (Robertson and 
Baron-Cohen, 2017; Hadad and Yashar, 2022). Sensory processing literature, especially in the 
visual domain, shows a wide range of perceptual abilities in autism. For example, behavioral 
findings (Happé, 1996; Bölte et  al., 2007) and neural modeling approaches based on 
neuroimaging, perceptual, and biological studies (Park et al., 2022) show that visual illusions 
are processed differently by autistic individuals, while others show comparable susceptibility 
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(e.g., Milne and Scope, 2008; for review, see Hadad and Yashar, 2022). 
Other works related to visuo-spatial and visuo-cognitive perception 
have shown differentiated processing patterns, e.g., task-specific 
top-down modulation (Intaitė et al., 2019) but intact visual updating 
abilities (Weber et al., 2021), enhanced figure-disembedding (Falter-
Wagner et al., 2022), and varied visuo-temporal processing capabilities 
depending on the task (Falter et al., 2012; Casassus et al., 2019; Poole 
et al., 2022). More generally, the same mixed findings are also apparent 
within the touch domain, showing both hypo- and hypersensitivity in 
tactile detection (Robertson and Baron-Cohen, 2017). Considering 
the apparent, although directionally heterogeneous (hypo−/hyper-), 
differences in sensory perception, clinicians and researchers need 
broad and consistent measures to easily and reliably evaluate 
sensory perception.

Tavassoli et al. (2014) introduced the Sensory Perception Quotient 
(SPQ), a tool to assess basic sensory sensitivities in autistic adults. The 
SPQ is comprised of 92 items and assesses sensitivity across the five 
sense domains: vision, touch, smell, taste, and hearing. The statements 
are phrased to target one’s ability to detect or discriminate the 
sensation. Half of the items are worded to reflect hypo- and hyper-
sensitivity, which captures the mixed findings in the context of atypical 
sensory profiles in autism. Responses to each item range from 0 
(“strongly agree”) to 3 (“strongly disagree”), with hypo-sensitive 
statements reverse coded. Based on a Principal Components Analysis 
(PCA), Tavassoli et al. (2014) also derived a shorter 35-item version 
of the SPQ, that included the respective sensory domains. In a sample 
of adults with and without autism,1 Tavassoli et al. (2014) demonstrated 
excellent reliability of the 92-item and 35-item versions of the 
SPQ. Autistic adults reported greater sensory sensitivity than 
non-autistic adults, and autistic traits correlated strongly with 
sensory sensitivity.

Although there are a variety of sensory questionnaires available, 
some have been especially developed and validated in autistic samples 
(see DuBois et al. (2017) for a review). Around the same time as the 
SPQ’s conception, the Glasgow Sensory Quotient (GSQ; Robertson 
and Simmons, 2013) emerged as a useful assessment tool to evaluate 
sensory sensitivity in relation to autism-like traits. In addition to the 
common sensory domains, the GSQ additionally assesses vestibular 
and proprioceptive sensitivities. Its development also contrasts the 
SPQ as items were partly derived via qualitative analysis (Robertson 
and Simmons, 2013; DuBois et al., 2017), whereas the SPQ items were 
derived considering properties of physiological receptors belonging to 
each sensory domain (Tavassoli et al., 2014). Most importantly, the 
GSQ aligns with other measures, such as the Adolescent/Adult 
Sensory Profile (Brown et al., 2001) and Sensory Over-reactivity Scale 
(Schoen et al., 2008), as it uses affective language. Therefore, Tavassoli 
et al. (2014) developed the SPQ because it strips away affective and 
cognitive language to discriminate basic sensory sensitivity perception; 
thus, filling the gap in the clinical and scientific repertoire as a sensory 
sensitivity assessment, specifically for adults.

1 We acknowledge the different preferences concerning the choice of 

language used to describe the autism community (i.e., person-first vs. identity-

first), which widely varies across languages and cultures (Kenny et al., 2016; 

Lei et al., 2021; Tepest, 2021; Buijsman et al., 2022; Bury et al., 2022; Keating 

et al., 2023). We alternate between ‘autistic adults’ and ‘adults with autism’ 

throughout the report.

Reliable translations of questionnaires are vital to ensure that 
measures are consistent across languages. Since its development, 
numerous translations of the SPQ have been conducted [see the 
Autism Research Centre (2023) repository], including a published 
Dutch version (Weiland et al., 2020). Similar to the present study, 
Weiland et al. (2020) focused on the adaptation of the SPQ-short in 
relation to the Dutch AQ-short. At the time of study pre-registration, 
there was no other German translation of the SPQ, nor were there 
openly available and easily applicable German questionnaires 
assessing sensory sensitivity in adults. Recently, Klein et al. (2022) 
also report a German translation and alternative short version of the 
SPQ. Regarding similarities, both teams adopted the forward and 
backward translation approach in addition to group discussions with 
clinical experts to refine the final version. In addition, the current 
version was translated by our autistic co-author and confirmed with 
experts by experience. Alternative from our approach, Klein et al. 
(2022) used a different approach in deriving a short, translated 
version of the SPQ that was based on the power of the individual 
items for group differentiation. We aimed to derive a short version 
of our translation emulating the methods employed by Tavassoli 
et  al. (2014). Notably, because the respective studies were 
concurrently conducted, it was not possible to comparatively assess 
the versions in application.

In light of the reliable psychometric properties of the SPQ 
(Tavassoli et  al., 2014) and the lack of German questionnaires 
assessing sensory sensitivity at the time of pre-registration of the 
current study, this emphasized the relevance for clinical application in 
German-speaking countries. Thus, in a participatory research 
approach, we translated the SPQ in synergy with our coauthor and 
licensed translator with autism (CL). Our version has been publicly 
available via the Autism Research Centre (2023) since 2020 and was 
evaluated in a sample of adults with and without autism.

2 Methods

The Ethics Committee of the University Hospital of Cologne 
approved this study (no.: 20-1081). The preregistration is available at: 
osf.io/a4npv.

2.1 Participants

An a priori power analysis was conducted, assuming a fixed effect 
analysis of variance (ANOVA), an estimated effect size (d) of 0.28 as 
derived from Tavassoli et al. (2014), a power of 0.80, and an alpha of 
0.05. A sample of 103 participants was deemed sufficient to detect 
an effect.

Participants with a confirmed diagnosis (F84.0, F84.5) according 
to ICD-10 (World Health Organization, 2016) were recruited through 
the autism outpatient clinics for adults at the University Hospital 
Cologne and LMU University Hospital Munich, where they were 
previously diagnosed.2 Non-autistic participants were recruited via 

2 The study was advertised within the outpatient clinic for autistic adults at 

the LMU University Hospital Munich, but all data were collected online through 

the University Hospital of Cologne.
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local channels. General inclusion criteria were declaration of consent 
and a minimum age of 18 years.3

The final sample included 54 autistic (21 identified as female; 33 
identified as male; age: M ± SD = 43.74 ± 12.37; verbal IQ: 
M ± SD = 102.24 ± 9.45), and 54 non-autistic (21 identified as female; 
33 identified as male; age: M ± SD = 42.89 ± 13.04; verbal IQ: 
M ± SD = 94.91 ± 7.26) individuals. Additional characterizations of the 
sample, including reported comorbidities and reported education, are 
reported in the Supplementary material.

2.2 Translation

We utilized a simple direct translation approach that was 
finalized by a committee, as described by (de la Puente et al., 2001), 
to generate a final version of the translated questionnaire. 
We aimed to avoid ambiguity and to convey similar meaning of 
expressions in German, especially considering the subjective 
nature of sensory-related issues. Our translation team included 
trained clinicians and experts by experience, who independently 
translated the SPQ from English into German (CB; non-autistic) 
and back-translated from German to English (CL; autistic and 
certified translator). Comparison of the English versions through 
group discussion (CB, CL, CFW; non-autistic) prompted further 
adjustments, resulting in the final translation. Contrastingly, 
we did not employ a pre-test.

2.3 Procedure

Participants completed an online assessment of demographic data 
and German versions of the Sensory Perception Quotient (Tavassoli 
et al., 2014), the Autism-Spectrum Quotient (AQ; Baron-Cohen et al., 
2001), Adult Developmental Co-ordination Disorders/Dyspraxia 
Checklist (ADC; Kirby et al., 2010), the Toronto Alexithymia Scale 
(TAS; Bagby et al., 1994), and the Wortschatztest (WST – a German 
vocabulary test; Schmidt and Metzler, 1992). Only the SPQ, AQ, and 
WST are reported in the present study. Participants were compensated 
10 euros for their participation.

2.4 Data preprocessing

Data processing was conducted in RStudio (v2022.07.1; 
RStudioTeam, 2022). Items on the AQ were missing for two autistic 
participants and six non-autistic participants (maximally five items 
per person). Nine autistic participants and two non-autistic 
participants had missing items (maximally 14 items) on the SPQ, 
which underwent rounded group mean imputation.

3 In line with the inclusion criteria of Tavassoli et al. (2014), a supplementary 

analysis including a smaller sample with an Autism-Spectrum Quotient 

restriction is included in the supplementary material.

2.5 Analysis

Mann–Whitney U-tests were conducted for group comparisons 
on non-normal data. We opted for linear models of two categorical 
variables (diagnostic group, gender), using sum-contrast coding, in 
which assumptions were inspected (homoscedasticity, no 
multicollinearity, normality of residuals). Although the original power 
analysis was conducted with an ANOVA, our sanity checks revealed 
comparable findings with the linear model. Cronbach’s alpha and 
McDonald’s omega were calculated for both translation for each group 
to assess reliability and comparability.

Principal Components Analysis (PCA) was conducted separately 
per group to investigate the latent structure of the German SPQ-92. 
Due to the ample statistical power necessary for factor analysis, 
we  report the PCA and derived short version in the 
Supplementary material as we  intended to evaluate whether the 
German translation would yield comparable results to Tavassoli 
et al. (2014).

3 Results

3.1 Descriptive statistics

The groups were matched for age (U = 1,408, p = 0.763) and gender 
identity but differed in verbal IQ performance (U = 745, p < 0.001). 
Groups differed in autistic traits (U = 3.5, p < 0.001), with higher AQ 
scores for autistic (M ± SD = 39.96 ± 5.35) compared with non-autistic 
(M ± SD = 16.91 ± 5.56) participants. Correlation analysis 
demonstrated no significant correlation between verbal IQ and any 
SPQ in either group (Table 1).

3.2 Reliability and comparability

Internal consistency was good to excellent for our SPQ-92 
(autistic: α = 0.93, ωh = 0.48; non-autistic: α = 0.83, ωh = 0.71) and 
SPQ-35 (autistic: α = 0.94, ωh = 0.64; non-autistic: α = 0.84, ωh = 0.37). 

TABLE 1 Correlation matrix of sensory sensitivity, autistic traits, and 
verbal IQ.

SPQ-92 SPQ-35 AQ

Autistic group

SPQ-92 –

SPQ-35 0.96 –

AQ −0.37 −0.41 –

WST −0.08 −0.05 0.14

Non-autistic group

SPQ-92 –

SPQ-35 0.88 –

AQ 0.00 −0.09 –

WST −0.10 −0.18 −0.05

Pearson’s r correlation coefficients. Bolded values remained significant (p < 0.05) after 
Bonferroni correction.
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In line with Tavassoli et al. (2014), the SPQ-92 strongly correlated with 
the SPQ-35 for both groups (Table 1). Additionally, an item per item 
comparison between groups is presented in the 
Supplementary material.

3.3 SPQ group comparisons

Linear regressions, with group and gender identity as predictors, 
were conducted for the SPQ-92 and the SPQ-35 (Table 2). For all 
models, participants with autism reported significantly greater sensory 
sensitivity than non-autistic participants, and females reported 
significantly greater sensitivity than males. Figure 1 depicts the group 
effects between the SPQ-92 subscales. A supplementary analysis 
accounted for group differences on verbal IQ, whereby the group and 
gender effects remained robust (see Supplementary material).

3.4 AQ and SPQ

The correlation between autistic traits (AQ) and sensory 
sensitivity was significant in the group with autism but did not survive 
Bonferroni correction (Table 1; Figure 2).

4 Discussion

This pre-registered evaluation study of a German translation of 
the SPQ (Tavassoli et  al., 2014) demonstrated good psychometric 
properties of the SPQ-92 and SPQ-35 suggesting efficacy for their use 
in clinical and research settings.

Consistent with previous literature (Tavassoli et al., 2014; Klein 
et  al., 2022), autistic adults reported greater sensory sensitivity 
compared to non-autistic adults. This finding was strengthened by the 
significant relationship between sensory sensitivity (SPQ) and autistic 
traits (AQ) in the group of individuals with autism (SPQ-92: p = 0.006; 
SPQ-35: p = 0.002), although these effects did not survive multiple 
comparison correction.4 Furthermore, individuals who identified as 

4 Although, see the shortened SPQ-13 derived from the present PCA in the 

Supplementary Material, as this relationship with autistic traits remained robust 

after multiple comparison correction.

female reported greater sensory sensitivity than those identifying as 
male. Although there were more participants who identified as male 
in the sample, this was comparable across diagnostic groups. This is 
in line with previous findings reporting gender differences (Tavassoli 
et al., 2014; Klein et al., 2022), especially in the females with autism 
(Lai et al., 2011; Osório et al., 2021), and may hint at a gender-specific 
sensory profile in autism.

Notably, the present investigation focuses on the use of the current 
German SPQ in autistic and non-autistic individuals, given that 
sensory sensitivities are part of the diagnostic profile. However, the 
present sample was comprised of individuals with autism who had 
average verbal IQ performance (M ± SD = 94.91 ± 7.26). As such, our 
findings may not extend to sub-populations of autistic individuals, 
such as those who are non-verbal or with intellectual disabilities or 
giftedness. Moreover, it should be noted that sensory sensitivities are 
also relevant for other clinical populations, such as ADHD (e.g., 
Bijlenga et  al., 2017; Kamath et  al., 2020), borderline personality 
disorder (Rosenthal et al., 2011; Amerio et al., 2023), schizophrenia 
(Haigh et al., 2017; Robertson and Baron-Cohen, 2017), traumatic 
brain injuries (Callahan and Lim, 2018), and chronic pain (Schrepf 
et al., 2018). Future research should apply the SPQ and its translations 
to other clinical populations to determine its efficacy in the 
respective populations.

Providing a reliable short version of the German SPQ is certainly 
valuable for clinical and research application. However, the small 
sample size of the present study is a clear limitation for a PCA and, 
thus, calls for replication and confirmation in future work. The present 
study intended to follow the original factor analysis approach 
employed by Tavassoli et al. (2014) to assess whether the German 
translation would yield similar results. Considering the limits of the 
sample size, the PCA and explanation of the derived short SPQ is 
reported in the Supplementary material.

Furthermore, the use of self-report to measure sensory sensitivity 
should be  critically considered, given that self-report tools are 
subjective and may not reflect one’s actual state. However, self-report 
assessments are often used in clinical practice as they can be readily 
applied and provide clinicians and researchers with a general overview 
when applied correctly. Similarly, the WST was used to assess verbal 
IQ to compare the respective autistic and non-autistic samples. It is 
still often used in clinical practice, as it is quite short and easy to 
administer; however, future research may consider using a more 
recent verbal IQ assessment for such purposes.

Notably, questionnaires require translations for use across 
languages. Objective measures, like psychophysical methods, offer a 
robust approach for assessing sensory perception as they are language 
invariant. Pairing such subjective and objective approaches may 
enhance the reliability of translations across languages. Moreover, 
deriving reliable questionnaire translations, as we aimed to accomplish 
with the German SPQ, are necessary to allow for complementary 
assessments of broad sensory profiles as they relate to the underlying 
neural mechanisms of sensory perception. For example, neural 
modeling approaches based on neuroimaging, perceptual, and 
neurobiological studies have reported reduced top-down modulation 
and a neuronal inhibition/excitation imbalance in autistic (Park et al., 
2022) and schizophrenic (Zhu et al., 2023) individuals during visual 
illusion processing. However, other perceptual paradigms demonstrate 
distinct neural and behavioral sensory processing profiles for autistic 
individuals and schizophrenic individuals (Robertson and 

TABLE 2 Group comparison of the translated SPQ-92 and SPQ-35.

SPQ-92 SPQ-35

Autistic group 102.72 (32.14) 42.94 (19.86)

Non-autistic group 122.30 (19.77) 53.39 (11.55)

Group difference? Β 10.89*** 6.13***

95% CI [6.21, 15.57] [3.32, 8.93]

Gender difference? Β −11.48*** −6.95***

95% CI [−16.16, −6.80] [−9.76, −4.15]

Means and standard deviations for the SPQ-92 and SPQ-35 are reported for each group. The 
beta coefficient (B) and 95% Confidence Intervals (CI) are reported as main effects, with 
significance levels of 0.05 indicated (**p < 0.01, ***p < 0.001).
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Baron-Cohen, 2017). Thus, the range of neural mechanisms 
underlying sensory perception in autism and other psychiatric 
conditions warrants complementary assessment with consistent 
measures across languages.

Importantly, the present study fills a gap in the clinical repertoire 
of German assessments. Considering that two German translations of 
the SPQ exist, future investigations should compare them using the 

same sample, as well as the profiles on an item per item basis, as the 
studies were concurrently conducted. Furthermore, to our knowledge, 
there were no other validated German sensory sensitivity assessments 
available at the time of study pre-registration; therefore, it was not 
possible to evaluate the concurrent validity of our translation. This 
highlights the importance in providing a reliable clinical measure of 
sensory sensitivity for use in German populations.

FIGURE 1

Boxplots of scaled and centered scores on each SPQ-92 subscale for individuals with and without autism. Group comparison of subscales from 
independent sample t-tests (hearing, touch) and Welch’s t-tests where variance was heterogeneous (vision, smell, taste), including means and standard 
deviations in raw values.

FIGURE 2

The panels depict data from each SPQ version and the AQ for both groups.

https://doi.org/10.3389/fpsyg.2024.1252277
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Bierlich et al. 10.3389/fpsyg.2024.1252277

Frontiers in Psychology 06 frontiersin.org

5 Conclusion

The present study aimed to evaluate a German SPQ from an 
expert by experience approach. Given that our translation of the SPQ 
is already in use, a validation was imperative for open and reproducible 
science. Our findings confirm validity of our translation for the 
SPQ-92 and SPQ-35, converging with the original findings (Tavassoli 
et al., 2014) that the SPQ-35 sufficiently assesses sensory sensitivity for 
use in clinical and research settings. Future studies should run 
comparative analyses to investigate concurrent validity and 
comprehensibility from an expert by experience perspective.

Data availability statement

Upon request and after anonymization, the raw data supporting 
the conclusions of this article will be made available by the authors, 
without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of University Hospital of Cologne. The studies were 
conducted in accordance with the local legislation and institutional 
requirements. The participants provided their written informed 
consent to participate in this study.

Author contributions

AB: methodology, formal analysis, visualization, writing – original 
draft, and writing – review & editing. CB: conceptualization, project 
administration, resources, formal analysis, and writing – review & 
editing. TS: project administration, investigation, methodology, and 
writing – review & editing. CL: resources and writing – review & 
editing. CF-W: conceptualization, project administration, supervision, 
resources, funding acquisition, and writing – review & editing. KV: 
conceptualization, project administration, supervision, funding 
acquisition, and writing – review & editing. All authors contributed 
to the article and approved the submitted version.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: AB, CB, 
and CF-W were supported by the German Research Foundation 
[DFG; grant number 876/3-1, FA 876/5-1]. KV was supported by the 
EC, Horizon 2020 Framework Programme, FET Proactive [Project 
VIRTUALTIMES; Grant agreement ID: 824128], by the German 
Research Foundation [CRC1252 Prominence in Language], by the 
German Ministry of Research and Education [Project SIMSUB, grant 
ID 01GP2215].

Acknowledgments

The authors would like to thank our participants for their time, 
willingness, and effort to participate in our study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1252277/
full#supplementary-material

References
American Psychological Association. (2013). Desk reference to the diagnostic criteria 

from DSM-5 (R). Arlington, TX: American Psychiatric Association Publishing.

Amerio, A., Natale, A., Gnecco, G. B., Lechiara, A., Verrina, E., Bianchi, D., et al. 
(2023). The role of gender in patients with borderline personality disorder: differences 
related to hopelessness, alexithymia, coping strategies, and sensory profile. Medicina 
(Lithuania) 59, 1–12. doi: 10.3390/medicina59050950

Autism Research Centre. (2023). Autism Research Centre. Available at: https://www.
autismresearchcentre.com/ (Accessed December 6, 2023).

Bagby, R. M., Parker, J. D. A., and Taylor, G. J. (1994). The twenty-item Toronto 
alexithymia scale-I. Item selection and cross-validation of the factor structure. J. 
Psychosom. Res. 38, 23–32. doi: 10.1016/0022-3999(94)90005-1

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., and Clubley, E. (2001, 2001). 
The autism-spectrum quotient (AQ): evidence from Asperger syndrome/high-
functioning autism, males and females, scientists and mathematicians. J. Autism Dev. 
Disord. 31, 60331, 5–60317.

Baum, S. H., Stevenson, R. A., and Wallace, M. T. (2015). Behavioral, perceptual, and 
neural alterations in sensory and multisensory function in autism Spectrum disorder. 
Prog. Neurobiol. 134, 140–160. doi: 10.1016/j.pneurobio.2015.09.007

Bijlenga, D., Tjon-Ka-Jie, J. Y. M., Schuijers, F., and Kooij, J. J. S. (2017). Atypical 
sensory profiles as core features of adult ADHD, irrespective of autistic symptoms. Eur. 
Psychiatry 43, 51–57. doi: 10.1016/j.eurpsy.2017.02.481

Bölte, S., Holtmann, M., Poustka, F., Scheurich, A., and Schmidt, L. (2007). Gestalt 
perception and local-global processing in high-functioning autism. J. Autism Dev. 
Disord. 37, 1493–1504. doi: 10.1007/s10803-006-0231-x

Brown, C., Tollefson, N., Dunn, W., Cromwell, R., and Filion, D. (2001). The adult 
sensory profile: measuring patterns of sensory processing. Am. J. Occup. Ther. 55, 75–82. 
doi: 10.5014/ajot.55.1.75

Buijsman, R., Begeer, S., and Scheeren, A. M. (2022). ‘Autistic person’ or ‘person with 
autism’? Person-first language preference in Dutch adults with autism and parents. 
Autism 27, 788–795. doi: 10.1177/13623613221117914

Bury, S., Jellett, R., Haschek, A., Wenzel, M., Hedley, D., and Spoor, J. (2022). 
Understanding language preference: autism knowledge, experience of stigma and autism 
identity. Autism

Callahan, M. L., and Lim, M. M. (2018). Sensory sensitivity in TBI: 
implications for chronic disability. Curr. Neurol. Neurosci. Rep. 18, 56–58. doi: 10.1007/
s11910-018-0867-x

https://doi.org/10.3389/fpsyg.2024.1252277
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1252277/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1252277/full#supplementary-material
https://doi.org/10.3390/medicina59050950
https://www.autismresearchcentre.com/
https://www.autismresearchcentre.com/
https://doi.org/10.1016/0022-3999(94)90005-1
https://doi.org/10.1016/j.pneurobio.2015.09.007
https://doi.org/10.1016/j.eurpsy.2017.02.481
https://doi.org/10.1007/s10803-006-0231-x
https://doi.org/10.5014/ajot.55.1.75
https://doi.org/10.1177/13623613221117914
https://doi.org/10.1007/s11910-018-0867-x
https://doi.org/10.1007/s11910-018-0867-x


Bierlich et al. 10.3389/fpsyg.2024.1252277

Frontiers in Psychology 07 frontiersin.org

Casassus, M., Poliakoff, E., Gowen, E., Poole, D., and Jones, L. A. (2019). Time 
perception and autistic spectrum condition: a systematic review. Autism Res. 12, 
1440–1462. doi: 10.1002/aur.2170

de la Puente, M., Pan, Y., and Bureau, U. S. C. (2001). An overview of a proposed 
Census Bureau guideline for the translation of data collection instruments and 
supporting materials 1. N. Y. 202, 20–23.

DuBois, D., Lymer, E., Gibson, B. E., Desarkar, P., and Nalder, E. (2017). Assessing 
sensory processing dysfunction in adults and adolescents with autism spectrum 
disorder: a scoping review. Brain Sci. 7:108. doi: 10.3390/brainsci7080108

Falter, C. M., Elliott, M. A., and Bailey, A. J. (2012). Enhanced visual temporal 
resolution in autism spectrum disorders. PLoS One 7, 1–6. doi: 10.1371/journal.
pone.0032774

Falter-Wagner, C. M., Bloch, C., Robles, M., Horch, L., Vogeley, K., and 
Georgescu, A. L. (2022). Figure-Disembedding is inferior in non-autistic compared to 
autistic individuals but can be  improved by training. Front. Psychol. 13, 1–10. doi: 
10.3389/fpsyg.2022.857630

Hadad, B. S., and Yashar, A. (2022). Sensory perception in autism: what can we learn? 
Annu Rev Vis Sci 8, 239–264. doi: 10.1146/annurev-vision-093020-035217

Haigh, S. M., Gupta, A., Barb, S. M., Glass, S. A. F., Minshew, N. J., Dinstein, I., et al. 
(2017). Differential sensory fMRI signatures in autism and schizophrenia: analysis of 
amplitude and trial-to-trial variability Sarah. Schizophr. Res. 175, 12–19. doi: 10.1016/j.
schres.2016.03.036

Happé, F. G. E. (1996). Studying weak central coherence at low levels: children with 
autism do not succumb to visual illusions. A research note. J. Child Psychol. Psychiatry 
37, 873–877. doi: 10.1111/j.1469-7610.1996.tb01483.x

Intaitė, M., Georgescu, A. L., Noreika, V., von Saldern, M. A. O., Vogeley, K., and 
Falter-Wagner, C. M. (2019). Adults with autism spectrum condition have atypical 
perception of ambiguous figures when bottom-up and top-down interactions are 
incongruous. Autism 23, 1133–1142. doi: 10.1177/1362361318782221

Jassim, N., Baron-Cohen, S., and Suckling, J. (2021). Meta-analytic evidence of 
differential prefrontal and early sensory cortex activity during non-social sensory 
perception in autism. Neurosci. Biobehav. Rev. 127, 146–157. doi: 10.1016/j.
neubiorev.2021.04.014

Kamath, M., Dahm, C., Tucker, J., Huang-Pollock, C., Etter, N., and Neely, K. (2020). 
Sensory profiles in adults with and without ADHD. Res. Dev. Disabil. 104:103696. doi: 
10.1016/j.ridd.2020.103696

Keating, C. T., Hickman, L., Leung, J., Monk, R., Montgomery, A., Heath, H., 
et al. (2023). Autism-related language preferences of English-speaking individuals across 
the globe: a mixed methods investigation. Autism Res. 16, 406–428. doi: 10.1002/
aur.2864

Kenny, L., Hattersley, C., Molins, B., Buckley, C., Povey, C., and Pellicano, E. (2016). 
Which terms should be used to describe autism? Perspectives from the UK autism 
community. Autism 20, 442–462. doi: 10.1177/1362361315588200

Kirby, A., Edwards, L., Sugden, D., and Rosenblum, S. (2010). The development and 
standardization of the adult developmental co-ordination disorders/dyspraxia checklist 
(ADC). Res. Dev. Disabil. 31, 131–139. doi: 10.1016/j.ridd.2009.08.010

Klein, C., Miczuga, T., Kost, M. S., Röring, H., Jarczok, T. A., Bast, N., et al. (2022). An 
German short-version of the “sensory perception quotient” for adults with autism 
Spectrum disorder. Front. Psych. 13, 1–8. doi: 10.3389/fpsyt.2022.781409

Lai, M. C., Lombardo, M. V., Pasco, G., Ruigrok, A. N. V., Wheelwright, S. J., 
Sadek, S. A., et al. (2011). A behavioral comparison of male and female adults with high 

functioning autism spectrum conditions. PLoS One 6:e20835. doi: 10.1371/journal.
pone.0020835

Lei, J., Jones, L., and Brosnan, M. (2021). Exploring an e-learning community’s 
response to the language and terminology use in autism from two massive open online 
courses on autism education and technology use. Autism 25, 1349–1367. doi: 
10.1177/1362361320987963

Milne, E., and Scope, A. (2008). Are children with autistic spectrum disorders 
susceptible to contour illusions? Br. J. Dev. Psychol. 26, 91–102. doi: 10.1348/ 
026151007X202509

Osório, J. M. A., Rodríguez-Herreros, B., Richetin, S., Junod, V., Romascano, D., 
Pittet, V., et al. (2021). Sex differences in sensory processing in children with autism 
spectrum disorder. Autism Res. 14, 2412–2423. doi: 10.1002/aur.2580

Park, S., Zikopoulos, B., and Yazdanbakhsh, A. (2022). Visual illusion susceptibility 
in autism: a neural model. Eur. J. Neurosci. 56, 4246–4265. doi: 10.1111/ejn.15739

Poole, D., Casassus, M., Gowen, E., Poliakoff, E., and Jones, L. A. (2022). Time 
perception in autistic adults: interval and event timing judgments do not differ from 
nonautistics. J. Exp. Psychol. Gen. 151, 2666–2682. doi: 10.1037/xge0001203

Robertson, C. E., and Baron-Cohen, S. (2017). Sensory perception in autism. Nat. Rev. 
Neurosci. 18, 671–684. doi: 10.1038/nrn.2017.112

Robertson, A. E., and Simmons, D. R. (2013). The relationship between sensory 
sensitivity and autistic traits in the general population. J. Autism Dev. Disord. 43, 
775–784. doi: 10.1007/s10803-012-1608-7

Rosenthal, Z. M., Ahn, R., and Geiger, P. J. (2011). Reactivity to sensations in 
borderline personality disorder: a preliminary study. J. Personal. Disord. 25, 715–721. 
doi: 10.1521/pedi.2011.25.5.715

RStudioTeam (2022). RStudio: Integrated Development for R.

Schmidt, K., and Metzler, P. (1992). Wortschatztest. Weinheim, Germany: Beltz.

Schoen, S. A., Miller, L. J., and Green, K. E. (2008). Pilot study of the sensory over-
responsivity scales: assessment and inventory. Am. J. Occup. Ther. 62, 393–406. doi: 
10.5014/ajot.62.4.393

Schrepf, A., Williams, D. A., Gallop, R., Naliboff, B. D., Basu, N., Kaplan, C., et al. 
(2018). Sensory sensitivity and symptom severity represent unique dimensions of 
chronic pain: a MAPP research network study. Pain 159, 2002–2011. doi: 10.1097/j.
pain.0000000000001299

Tavassoli, T., Hoekstra, R. A., and Baron-Cohen, S. (2014). The sensory perception 
quotient (SPQ): development and validation of a new sensory questionnaire for adults 
with and without autism. Mol. Autism 5, 1–10. doi: 10.1186/2040-2392-5-29

Tepest, R. (2021). The meaning of diagnosis for different designations in talking about 
autism. J. Autism Dev. Disord. 51, 760–761. doi: 10.1007/s10803-020-04584-3

Weber, S., Falter-Wagner, C., and Stöttinger, E. (2021). Brief report: typical visual 
updating in autism. J. Autism Dev. Disord. 51, 4711–4716. doi: 10.1007/
s10803-021-04895-z

Weiland, R. F., Polderman, T. J. C., Hoekstra, R. A., Smit, D. J. A., and Begeer, S. 
(2020). The Dutch sensory perception quotient-short in adults with and without autism. 
Autism 24, 2071–2080. doi: 10.1177/1362361320942085

World Health Organization. (2016). The ICD-10 classification of mental and 
behavioural disorders. Geneva: World Health Organization.

Zhu, J., Zikopoulos, B., and Yazdanbakhsh, A. (2023). A neural model of modified 
excitation/inhibition and feedback levels in schizophrenia. Front. Psych. 14, 1–17. doi: 
10.3389/fpsyt.2023.1199690

https://doi.org/10.3389/fpsyg.2024.1252277
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1002/aur.2170
https://doi.org/10.3390/brainsci7080108
https://doi.org/10.1371/journal.pone.0032774
https://doi.org/10.1371/journal.pone.0032774
https://doi.org/10.3389/fpsyg.2022.857630
https://doi.org/10.1146/annurev-vision-093020-035217
https://doi.org/10.1016/j.schres.2016.03.036
https://doi.org/10.1016/j.schres.2016.03.036
https://doi.org/10.1111/j.1469-7610.1996.tb01483.x
https://doi.org/10.1177/1362361318782221
https://doi.org/10.1016/j.neubiorev.2021.04.014
https://doi.org/10.1016/j.neubiorev.2021.04.014
https://doi.org/10.1016/j.ridd.2020.103696
https://doi.org/10.1002/aur.2864
https://doi.org/10.1002/aur.2864
https://doi.org/10.1177/1362361315588200
https://doi.org/10.1016/j.ridd.2009.08.010
https://doi.org/10.3389/fpsyt.2022.781409
https://doi.org/10.1371/journal.pone.0020835
https://doi.org/10.1371/journal.pone.0020835
https://doi.org/10.1177/1362361320987963
https://doi.org/10.1348/026151007X202509
https://doi.org/10.1348/026151007X202509
https://doi.org/10.1002/aur.2580
https://doi.org/10.1111/ejn.15739
https://doi.org/10.1037/xge0001203
https://doi.org/10.1038/nrn.2017.112
https://doi.org/10.1007/s10803-012-1608-7
https://doi.org/10.1521/pedi.2011.25.5.715
https://doi.org/10.5014/ajot.62.4.393
https://doi.org/10.1097/j.pain.0000000000001299
https://doi.org/10.1097/j.pain.0000000000001299
https://doi.org/10.1186/2040-2392-5-29
https://doi.org/10.1007/s10803-020-04584-3
https://doi.org/10.1007/s10803-021-04895-z
https://doi.org/10.1007/s10803-021-04895-z
https://doi.org/10.1177/1362361320942085
https://doi.org/10.3389/fpsyt.2023.1199690

	An evaluation of the German version of the Sensory Perception Quotient from an expert by experience perspective
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Translation
	2.3 Procedure
	2.4 Data preprocessing
	2.5 Analysis

	3 Results
	3.1 Descriptive statistics
	3.2 Reliability and comparability
	3.3 SPQ group comparisons
	3.4 AQ and SPQ

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

