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Abstract
Both autism spectrum disorder (ASD) traits and sensory sensitivity are continuously
distributed in the general population and affect the overall Quality of Life (QoL) of
individuals. However, the interplay between the variables ASD traits, sensory sensitivity, and
QoL in the general population remains unknown. Especially in emerging adults, the QoL
might be impacted by ASD traits and sensory sensitivity, due to the heightened demands and
ongoing cognitive development. Therefore, this study explored the influence of ASD traits
and sensory sensitivity on the QoL in emerging adults. A cross-sectional study was conducted
among 114 emerging adults, aged between 18 and 25 years old. Participants completed an
online survey containing the Autism Quotient (AQ) short version, the Sensory Perception
Quotient (SPQ) short version, and the shortened World Health Organisation Quality of Life
Questionnaire (WHOQoL-BREF). Bivariate correlational analyses showed that ASD traits
had a significant, weak, positive relationship with sensory sensitivity and a significant,
moderate, negative relationship with QoL. Additionally, there was a significant, weak,
negative relationship between sensory sensitivity and QoL. Further exploratory analyses
indicated that sensory sensitivity partially mediated the relationship between ASD traits and
QoL in emerging adults. Further research is needed to explore this mediating role more in-

depth and to replicate the findings in different age groups and clinical samples.



Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disorder, with the presence
of restricted, repetitive patterns of behaviour, interests, or activities and deficits in social
communication and interaction as the main criteria according to the most recent version of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-V; American Psychiatric
Association, 2013). These main criteria include symptoms such as difficulties in developing,
maintaining, and understanding relationships, and an inflexible adherence to routines. Due to
these symptoms, individuals with ASD may encounter challenges in their daily functioning,
for example at the workplace or with friends. Although ASD is diagnosed in approximately
0.6% of the population (Salari et al., 2022), ASD symptoms are considered a trait-like
phenotype that is continuously distributed in the general population (Constantino & Todd,
2003; Mayer, 2016; Robertson & Simmons, 2012). This means that the majority of people
exhibit some ASD traits, without meeting the full diagnostic criteria for ASD.

According to the DSM-V, atypical sensory sensitivity is part of the ASD criterium
restricted, repetitive patterns of behaviour, interests or activities and is described as “hyper-
or hyporeactivity to sensory input or unusual interest in sensory aspects of the environment”
(American Psychiatric Association, 2013, p.50). This definition of the DSM-V is focused on
observable behaviour, whereas more recent literature suggests that atypical sensory sensitivity
is manifested behaviourally as a result of individual differences in sensory information
processing across the sensory modalities (i.e., visual, auditory, tactile, gustatory, olfactory,
proprioceptive, and vestibular) (Schauder & Bennetto, 2016; Ward, 2018). These individual
differences are expected to have a neural origin (Ma et al., 2023; Ward, 2018). Thus, new
research focuses on the perceptual differences in sensory sensitivity, excluding the cognitive,
affective, and behavioural aspects as much as possible (Schauder & Bennetto, 2016; Weiland

et al., 2020). Atypical sensory sensitivity varies from hyposensitivity to hypersensitivity to



stimuli (Weiland et al., 2020). In ASD, this can be expressed as experiencing lights as
unbearably bright (hypersensitivity) or having an indifference to pain (hyposensitivity). A
substantial proportion, ranging from 60%—-90%, of individuals with ASD experience atypical
sensory sensitivity (Wada et al., 2023). Furthermore, studies consistently indicate positive
associations between the level of ASD traits and sensory hypo- and hypersensitivity in
individuals with ASD (Horder et al., 2013; Mayer, 2016; Tavassoli et al., 2014; Weiland et
al., 2020).

However, it is crucial to note that atypical sensory sensitivity is not exclusive to ASD.
It is also observed in individuals with attention-deficit/hyperactivity disorder (ADHD),
specific learning disorders (SLD), and bipolar disorders (Bijlenga et al., 2017; Engel-Yeger et
al., 2016; Wada et al., 2023). Therefore, atypical sensory sensitivity cannot serve as an
indicator for ASD. In fact, studies by Robertson and Simmons (2012) and Weiland et al.
(2020) concluded that sensory sensitivity and its abnormalities are continuously distributed in
the general population, similar to ASD symptoms. In line with this is the finding that the
association between ASD traits and (atypical) sensory sensitivity not only exists in individuals
with ASD, but also in the general population (Horder et al., 2013; Mayer, 2016; Robertson &
Simmons, 2012; Tavassoli et al., 2014; Weiland et al., 2020).

ASD traits are not only associated with sensory sensitivity, but also with Quality of
Life (QoL). QoL is defined by the WHOQOL group (1994) as the individual's perception of
“their own position in life in the context of the culture and value systems in which they live
and in relation to their goals, expectations, standards, and concerns” (p.41). This definition
emphasizes the subjective and multidimensional nature of the concept, including the domains
of physical health, psychological health, social relationships, and environmental relationships.
Since QoL gives insight into the subjective level of overall well-being and functioning in life,

it is a crucial outcome measure. ASD traits may negatively impact QoL, for example, the



deficits in establishing and maintaining social relationships can impair the social domain of
QoL. Previous research has shown that individuals with high-functioning ASD scored lowest
on the social relationship domain of QoL compared to the other domains (Kamp-Becker et al.,
2010; Lin, 2014). According to Kamp-Becker et al. (2010), the scores on the three domains of
social relationships, physical health, and psychological health were significantly worse than
those of healthy individuals. Moreover, the studies of Lin (2014) and Lin and Huang (2019)
both showed that adults with ASD scored significantly lower across all four domains of QoL
compared to healthy adults. Following this line of reasoning, associations between ASD traits
and all domains of QoL were also found in the general population (Pisula et al., 2015).

Similar to ASD traits, sensory sensitivity is associated with QoL. Kinnealey et al.
(2011) demonstrate that a hypersensitivity to stimuli is related to a lower QoL in the general
population, affecting vitality, social functioning, and general health. Also, in patients with
unipolar and bipolar disorders, there is a relationship between atypical sensory sensitivity
(hypo- and hypersensitivity) and QoL (Engel-Yeger et al., 2016). To illustrate, individuals
with hypersensitivity might avoid participation in meaningful activities, due to the high-
stimuli environment in which the activities take place (Pfeiffer et al., 2014). Thus, higher
sensitivity to sensory stimuli could lead to reduced participation, which then results in
reduced QoL.

Although the constructs of ASD traits, sensory sensitivity, and QoL correlate with
each other, only few studies have used QoL as outcome measure when investigating sensory
sensitivity in individuals with ASD. In a sample of individuals both with and without ASD,
Lin and Huang (2019) found that their level of ASD traits correlated with the social
relationships domain of QoL, whereas hyperresponsive behavioural reactions to sensory input
was a significant predictor for a lower score on the physical and psychological health domains

of QoL. Similarly, it was found that sensory sensitivity has a significant impact on daily



activities (e.g., school, social participation, and sleep) in children with ASD, and that tactile
hyper-sensitivity mediates social dysfunction in adults with ASD (Ismael et al., 2018;
Lundgvist, 2015). Thus, this indicates that multiple domains of QoL are affected by sensory
sensitivity in individuals with ASD. Moreover, it is argued that atypical sensory sensitivity is
the symptom of ASD which affects QoL most (Ward, 2018).

To conclude, a lot of research has been done and it is clear that there is an association
between ASD traits and sensory sensitivity both in individuals with ASD and in the general
population. Furthermore, the QoL of individuals with ASD or atypical sensory sensitivity is
affected. However, despite all these findings, the interplay between the three variables ASD
traits, sensory sensitivity, and QoL in the general population remains unclear. This gap in
knowledge prompts the need for exploratory research into the interplay between these
variables. The insight into this interplay could guide the development of future interventions
which aim to increase QoL in the general population.

The current study focuses on emerging adults, as these individuals often experience
heightened demands in academic, occupational, and social settings and their brains are still in
development (Wood et al., 2018). The transition to adulthood is especially challenging for
individuals with ASD, due to the loss of support services that were available in the school
system. Challenges for students with ASD entering university include managing schedules
and routines, establishing new friendships, living independently, and the absence of
monitoring and guidance (Wood et al., 2018). Similarly, students who are more sensitive to
sensory stimuli might be expected to find it more challenging to make friendships, as meeting
new people often occurs in crowded places with multiple sensory stimuli. Therefore, ASD
traits and atypical sensory sensitivity might make the transition into adulthood even more

challenging.



Recognizing the potential impact of these difficulties on the QoL in emerging adults,
the present study aims to explore the influence of ASD traits and sensory sensitivity on the
QoL within this specific age group in the general population. Based on previous literature, it
can be hypothesised that there is a significant positive relationship between the level of ASD
traits and the level of sensory sensitivity, meaning that having more ASD traits is associated
with a higher sensitivity to sensory stimuli (H1). It is further hypothesised that there is a
significant negative relationship between the level of ASD traits and QoL, meaning that
having more ASD traits is associated with a lower subjective well-being (H2). Another
hypothesis is that there would be a significant negative relationship between the level of
sensory sensitivity and QoL, meaning that being more sensitive to sensory stimuli is
associated with a lower subjective well-being (H3). Furthermore, no hypotheses on the exact
relationship between the three constructs (e.g. moderating or mediating) are formulated, since
the relationship between ASD traits and sensory sensitivity on QoL will be investigated
exploratively. The outcomes of this study will contribute to a better understanding of the
interplay between ASD traits, sensory sensitivity, and QoL. This understanding is important
to guide future interventions that support emerging adults in their transition to adulthood and
aim to improve their QoL.

Method
Participants

Participants were recruited via convenience sampling of the researchers’ personal
networks. The researchers reached out to them directly or through social media. The
eligibility criterion for this study was that participants needed to be between 18 and 25 years
old. Participants who did not finish the last questionnaire of the survey and/or had two or
more validity questions (see Procedure) wrong, were excluded from the analysis. Participants

who disclosed having one or more sensory modality impairments (n = 22), were carefully



analysed. In case these participants were identified in terms of outliers, they were excluded
from the analysis (n = 0). Participants did not receive compensation for their participation.
The final sample consisted of 114 participants (83.3% female, 15.8 % male, and 0.9% other).
The age ranged from 18 to 25 years (M = 22.9, SD = 1.6). More detailed participant

characteristics can be found in Table 1.



Table 1
Descriptive statistics of the sample (N = 114)

Variable M SD N %
Age (years) 22.9 1.6
Gender
Female 95 83.3
Male 18 15.8
Other 1 0.9
Highest completed education level?
Low 2 1.8
Medium 35 30.7
High 60 52.6
Master’s degree 17 14.9
Daily Life
Fulltime study 58 50.9
Parttime study 5 4.4
Paid Work 61 53.5
Amount of hours per week (n = 60) 29.7 11.7
Other 7 6.1
ADHD diagnosis® 11 9.7
ASS diagnosis® 8 7.0
Other psychiatric disorder 15 13.2
Neurological disorder 4 35
Autism Quotient-short 61.0 12.6
Sensory Perception Quotient-short 51.9 14.3
WHOQoL-BREF 97.5 13.6

& Low includes the Dutch education levels: VMBO, MBO1, LBO, LTS, LEAO; Medium
includes: HAVO, VWO, MBO2, MBO3, MBO4, MULO, MAVO, MTS, MEAO; High
includes: HBO, Bachelor WO, HEAO, HTS.

b According to the DSM-V. This includes the earlier Attention Deficit Disorder diagnosis.
¢ According to the DSM-V. This includes the earlier Autism, Asperger, and Pervasive

Developmental Disorder-Not Otherwise Specified diagnoses.
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ADHD = Attention Deficit Hyperactivity Disorder; ASS = Autism Spectrum Disorder;
WHOQoL-BREF = World Health Organisation Quality of Life Questionnaire.
Materials
ASD traits

The level of ASD traits was measured with the Dutch Autism Quotient (AQ) abridged
version (Baron-Cohen et al., 2001; Hoekstra et al., 2011). The AQ-short is a 28-item self-
report questionnaire which contains the two higher-order factors social behaviour and
numbers/patterns. Participants are asked to what extent they agree to each statement on a 4-
point Likert scale, ranging from 1 (definitely agree) to 4 (definitely disagree). For example,
one statement for the factor social behaviour is “I enjoy meeting new people” and one
statement for the factor numbers/patterns is “I usually notice car number plates or similar
strings of information”. The scoring of 13 items is reversed, so that a higher score indicates
more ASD traits. The total score of the AQ-short is the sum of scores of the items, ranging
from 28 (no ASD traits) to 112 (full endorsement of ASD traits). The internal consistency of
the AQ-short was acceptable to good (o = .77 - .86) in the general Dutch and English
population and an English sample with individuals with Asperger Syndrome (AS; Hoekstra et
al., 2011). Moreover, the AQ-short showed excellent test accuracy in distinguishing
individuals with AS from controls (Hoekstra et al., 2011). In the current study, the internal
consistency of the AQ-short was good (« = .88).
Sensory Sensitivity

Sensory sensitivity was measured with the Dutch Sensory Perception Quotient (SPQ)
abridged version (Tavassoli et al., 2014; Weiland et al., 2020). The SPQ-short is a self-report
questionnaire developed to measure basic sensory sensitivity across the five sensory
modalities (i.e., visual, auditory, tactile, gustatory, and olfactory), based solely on the

perceptual component. The SPQ-short consists of 35 statements containing both
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hypersensitivity (e.g., “If I look at a pile of blue sweaters in a shop that are meant to be
identical, I would be able to see differences between them ) and hypo-sensitivity (e.g., ”l
couldn 't detect if bread is stale purely by its smell”). Participants are asked to what extent
they agree with each item on a 4-point Likert scale ranging from 0 (definitely agree) to 3
(definitely disagree). The scoring of the 5 hypo-sensitive items is reversed. The total score of
the SPQ-short is the sum of scores of the items, ranging from 0 to 105, where a lower score
indicates higher sensitivity to sensory stimuli (hypersensitivity). The internal consistency was
high (o = .93; Weiland et al., 2020). In this study, the internal consistency of the SPQ-short
was good (a = .89).
Quiality of Life

QoL was measured with the Dutch version of the World Health Organisation Quality
of Life Questionnaire (WHOQoL-BREF; de Vries & van Heck, 1996; WHOQOL group,
1994). The WHOQOoL-BREEF is a self-report questionnaire measuring the level of overall QoL
and general health in the past two weeks. It contains a four-factor structure, similar to the four
domains of physical health, psychological health, social relationships, and environment. The
questionnaire consists of 26 statements (e.g., “To what extent do you feel your life to be
meaningful? ). Two of these statements are related to the overall QoL and general health.
Participants are asked to what extent they agreed with each of the statements using a 5-point
Likert scale ranging from 1 (disagree strongly/very dissatisfied) to 5 (agree strongly/very
satisfied). The scoring of three items is reversed. Despite the inclusion of two statements
specifically addressing overall QoL, in this study it was chosen to use the total score of all 26
statements to assess QoL. The reason for using the total score was that this is expected to give
a more complete picture of QoL, as it includes all four domains of QoL. The total score,
calculated as the sum of item scores, ranged from 26 to 130, where higher scores indicated a

better QoL. The internal consistency of the total score is excellent (o = .90; Schrier et al.,
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2015). In the current study, the internal consistency of the total score was also considered
excellent (a =.91).
Procedure

This study was approved by the Ethics Committee of the Behavioural and Social
Sciences Department at the University of Groningen (PSY-2223-S-0515). The data collection
took place from the 15" until 28" of November 2023. Participants received a hyperlink to the
online Qualtrics survey (https://www.qualtrics.com). First, participants received information
about the study, which stated that the topics under investigated where sensory sensitivity,
social behaviour and routines, and QoL. Participants were not informed that social behaviour
and routines referred to traits of ASD, in order to minimise response bias. It was stated that
completing the survey would take approximately 20-30 minutes. In order to give active
consent, participants had to select the statement whereby they stated that they had read the
information and agree to participate. After giving informed consent, participants filled out
questions on demographic information, including age, gender, education level, and whether
they were diagnosed with ASD, ADHD, or any sensory disorder. Then, they answered the
AQ-short, WHOQoL-BREF, SPQ-short, and two additional questionnaires relevant for
another study. Four validity questions were included (e.g., “Here, | choose the answer option
‘rarely’, so that the researchers know | am carefully reading the questions.”) and evenly
distributed throughout the survey. After filling in all the items, participants were informed
that their responses had been recorded and thanked for their participation.
Data Analysis

The data analysis was conducted in R (version 4.3.2) and RStudio (version
2023.09.1+494) using the packages datarium (Kassambara, 2019), ez (Lawrence, 2016),
ggpubr (Kassambara, 2023a), haven (Wickham & Miller, 2020), Hmisc (Harrell & Dupont,

2023), jtools (Long, 2022), mediation (Tingley et al., 2019), psych (Revelle, 2023), Rmisc
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(Hope, 2022), and rstatix (Kassambara, 2023b). The cut-off point of p < .05 was used in the
analyses to test for statistical significance.

This study investigated the relationships between the three variables ASD traits (total
score AQ-short), Sensory sensitivity (total score SPQ-short), and QoL (total score WHOQoL-
BREF) exploratory. To examine the relationships, bivariate Pearson’s correlation coefficients
were calculated. To interpret the strengths of the Pearson’s correlation coefficients, Cohen’s
classification (1988) was used. Following this classification, a score between 0.1 — 0.3 is
interpreted as small effect size, 0.3 — 0.5 as moderate effect size, and larger than 0.5 as large
effect size. Based on the findings of the correlational analyses, the hypotheses were answered.

Following the correlational analyses, three scenarios of correlational outcomes were
defined. Further statistical analyses were dependent on which scenario occurred. The first
scenario was: if there were significant correlations between all three variables, a mediation
analysis was performed using the nonparametric bootstrapping method. Based on the
theoretical background that sensory sensitivity is an aspect of the DSM-V criteria of ASD,
Sensory sensitivity was chosen as mediating variable. If the strength of the relationship
between ASD traits and QoL weakened when the mediating variable was included in the
analysis, it was concluded that there is a mediation effect. The second scenario was: if there
was a significant correlation between one or two of the independent variables (ASD traits or
Sensory sensitivity) and the dependent variable QoL, a moderation analysis was performed
next. The moderation analysis was done by computing the interaction term (ASD traits x
Sensory sensitivity) first. Next, a multiple linear regression analysis using the forced entry
method was performed with QoL as dependent variable and ASD traits, Sensory sensitivity,
and the interaction term as independent variables. If the interaction term was significant, it
was concluded that there is a moderation effect present. Prior to the moderation analysis, the

assumptions for linear regression analysis were checked. Although the distributions of ASD
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traits and QoL were slightly skewed, there were no severe violations of the assumptions for
linear regression analysis. There were six influential observations identified, but no reasons
for excluding these data were found during further inspection. The third scenario was: if there
were no significant correlations in the bivariate correlation analysis, no further exploratory
analyses were conducted.
Results

The mean scores and standard deviations of the sample on the AQ-short, the SPQ-
short, and the WHOQoL-BREF can be found in Table 1.
Bivariate correlations

Firstly, there was a significant, weak, positive Pearson’s correlation coefficient
between ASD traits and Sensory sensitivity (r = .22, p = .021), meaning that having more ASD
traits is associated with a higher sensitivity to sensory stimuli. Secondly, there was a
significant, moderate, negative correlation between ASD traits and QoL (r = -.56, p <.001),
which means that having more ASD traits is associated with a lower level of QoL. Thirdly,
there was a significant, weak, negative correlation between Sensory sensitivity and QoL (r = -
.30, p =.001), meaning that being more sensitive to sensory stimuli is associated with a lower
level of QoL.
Mediation analysis

Based on the findings that there were significant relationships between the three
variables ASD traits, Sensory sensitivity, and QoL, the mediation analysis was conducted, as
illustrated in Figure 1. The analysis showed that the effect of ASD traits on QoL did
significantly weaken when Sensory sensitivity was included in the regression (path ¢ = -0.60,
p <.001; path ¢’ =-0.56, p <.001). The results of the nonparametric bootstrap analysis (see
Table 2) also showed that ASD traits affect QoL both directly (Average Direct Effect = -0.56,

p <.001) and indirectly (Average Causal Mediation Effect = -0.04, p = .036) through sensory
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sensitivity, suggesting a partial mediation effect of sensory sensitivity on the relationship
between ASD traits and QoL.

Figure 1
Mediation Analysis and Pathway Outcomes with Quality of Life as Dependent Variable, ASD

Traits as Independent Variable and Sensory Sensitivity as Mediator

N Sensory 4
& /’ Sensitivity o
Y /CP
g \ 3
Qq' a \\-0
P b -
fb/ \
. p uality of
ASD Traits ¢ > Q LifZ
¢ =-0.60, p < .001***

¢’=-0.56, p <.001***

Note. Path c is without mediator, path ¢’ is with mediator.
*p<.05; ** p<.01; *** p <.001.

Table 2
Causal Mediation Analysis with Quality of Life as Dependent Variable, ASD Traits as
Independent Variable and Sensory Sensitivity as Mediator

Estimate 95% ClI p
ACME -0.04 [-0.09, 0.00] .036*
ADE -0.56 [-0.72, -0.41] <.001%**
Total Effect -0.60 [-0.76, -0.44] <.001%**
Proportion Mediated 0.07 [0.00, 0.15] .036*

Note. CI = Confidence Interval; ACME = Average Causal Mediation Effect; ADE = Average
Direct Effect; N = 114; Simulations = 500.

*p <.05; ** p < .01; *** p < .001.
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Moderation Analysis

Based on the findings that there was a significant relationship between the two
independent variables (ASD traits and Sensory sensitivity) and the dependent variable QoL, a
moderation analysis was conducted (see Table 3). The main effects of the variables ASD traits
and Sensory sensitivity were non-significant. More importantly, the interaction term ASD
traits x Sensory sensitivity was non-significant (t(3, 110) = -.27, p = .786, sr?> < .001),
indicating no moderating role of ASD traits in the relationship between sensory sensitivity
and QoL and no moderating role of sensory sensitivity in the relationship between ASD traits
and QoL.
Table 3
Multiple Regression Analysis with Quality of Life as Dependent Variable, ASD Traits and

Sensory Sensitivity as Independent Variables and the Interaction Term as Moderator

variable B SEB 95%ClforB B t(3,110) p sr?

(Intercept) 117.24 18.52 [80.53,153.94] - 6.33 <.001 -
—

ASD traits -0.48 0.30 [-1.06,0.11] -045 -1.62 .108 .02

Sensory Sensitivity -0.28  0.35 [-0.42, 0.97] 029 0.79 432 .00

ASD traits x -0.00 0.01 [-0.01,0.01] -0.11  -0.27 .786 .00

Sensory sensitivity

Note. Cl = Confidence Interval; sr? = semi-partial correlation squared; Standard errors:
Ordinary Least Squares. Continuous variables are mean-centered and scaled by 1SD. R? =
0.349; R?%qj = 0.331; F(3, 110) = 19.67, p < .001.

***n<.001.
Discussion

The aim of this study was to investigate the influence of ASD traits and sensory
sensitivity on the QoL in emerging adults. In short, the results show that ASD traits are

positively related to sensory sensitivity and negatively related to QoL. Additionally, there is a
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negative relationship between sensory sensitivity and QoL. Furthermore, exploratory analyses
indicate that sensory sensitivity is a partial mediator in the relationship between ASD traits
and QoL in emerging adults.

Firstly, as hypothesized, this study found a significant, weak, positive relationship
between the level of ASD traits and the level of sensory sensitivity, indicating that having
more ASD traits is associated with a higher sensitivity to sensory stimuli. This finding is in
line with previous studies that found a relationship between the level of ASD traits and
sensory hypo- and hypersensitivity in both individuals with and without ASD (Horder et al.,
2013; Mayer, 2016; Robertson & Simmons, 2012; Tavassoli et al., 2014; Weiland et al.,
2020). More specifically, the correlation found in this study is most comparable to those
observed in Tavassoli et al. (2014) and Weiland et al. (2020), both of which also used the
SPQ as measurement instrument. Studies using different sensory measures tend to yield
stronger correlations (Horder et al., 2013; Mayer, 2016; Robertson & Simmons, 2012). This
might be explained by the focus of the SPQ on basic sensory perception, which represents a
lower-order of sensory information processing. Perhaps, higher-order sensory information
processing, including affective and behavioural responses to stimuli, better explains the ASD
traits, which are also behavioural in result.

The found correlation between ASD traits and sensory sensitivity could be explained
by the idea that hypersensitivity causes sensory overload, thereby reinforcing behavioural
ASD traits. According to the sensory overload concept of Scheydt et al. (2017), routine
behaviours and avoidance behaviours serve as mechanisms to restore the internal homeostasis
following sensory overload. For instance, individuals with ASD may avoid crowded rooms or
repetitively run their hands up and down their thighs to alleviate sensory overload
experienced in social settings. This concept is in line with the DSM-V, which categorises

sensory sensitivity into the criterium restricted, repetitive patterns of behaviour, interests, or
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activities of ASD. However, given that the current study is correlational, no causal effect
between sensory sensitivity and ASD traits can be inferred.

Secondly, as hypothesized, this study found a significant, moderate, negative
relationship between the level of ASD traits and QoL, indicating that having more ASD traits
Is associated with a lower subjective well-being. This finding is in line with previous studies
that found that individuals with ASD or more ASD traits have a lower QoL (Lin & Huang,
2019; Pisula et al., 2015). ASD traits such as deficits in developing and maintaining
relationships and adherence to routines can negatively affect the individual’s daily
functioning and thus, influence their perceived QoL. Moreover, it is likely that multiple
factors further explain this relationship between ASD traits and QoL. Firstly, individuals with
ASD traits often experience more symptoms of anxiety, which in turn affects their physical
QoL (Lin & Huang, 2019). This might be explained by a cognitive association between
experienced physiological symptoms of anxiety and perceived physical health. Another
reason for the lower QoL could be a higher level of loneliness, which is associated with
decreased self-esteem and life satisfaction, and thus result in lower psychological health (Lin
& Huang, 2019). However, the use of only a total score combining all QoL domains in the
current study limits the ability to confirm the validity of these explanations.

Another explanation for the relationship between ASD traits and QoL is based on the
exploratory analyses, i.e., the mediation analysis showed that sensory sensitivity serves as a
partial mediator in the relationship between ASD traits and QoL. This partial mediation effect
could be explained by the fact that atypical sensory sensitivity is part of the DSM-V criterium
restricted, repetitive patterns of behaviour, interests, or activities for ASD, thereby affecting
QoL (American Psychiatric Association, 2013). However, this criterium alone is insufficient
for an ASD diagnosis; the second criterium is persistent deficits in social communication and

social interaction. The necessity of both criteria, one of which includes atypical sensory
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sensitivity, may explain why the relationship is not fully mediated. Although the presence of
this mediation effect has not yet been investigated in a clinical sample of individuals with
ASD, this could be expected based on the current finding in the general population. Given
that the three constructs ASD traits, sensory sensitivity, and quality of life are known to be
present at different levels in both the general population and within individuals with ASD,
this explains why the mediation effect is present in the current sample of emerging adults.

Thirdly, as already became clear from the mediation analysis, this study found a
significant, weak, negative relationship between sensory sensitivity and QoL, indicating that
being more sensitive to sensory stimuli is associated with a lower subjective well-being. This
finding is in line with previous studies that found that individuals (both with and without
ASD) who are more sensitive to stimuli have a lower health-related QoL, participation in
daily life, and social functioning (Ismael et al., 2018; Kinnealey et al., 2011; Lundqvist, 2015;
Pfeiffer et al., 2014). This might be explained by the fact that hypersensitivity to stimuli
influences the way individuals behave and thus function in daily life (Miller et al., 2007, as
cited in Schauder & Bennetto, 2016; Pfeiffer et al., 2014). For example, one might avoid
certain situations that involve sensory overload, but this avoidance could cause isolation and
loneliness, and thus reduce one’s well-being. Additionally, individuals with sensory
sensitivity disorders often report a decrease in social support, due to a lack of understanding
of family members and friends (Kinnealey et al., 2011). This lack of social support could also
lead to further social isolation, which again reduces one’s perceived well-being.

Lastly, the exploratory analyses show that there is no moderation effect since the
interaction term ASD traits x Sensory sensitivity is non-significant. Furthermore, the multiple
regression analysis fails to show any correlation with QoL, which contradicts the bivariate
analysis findings. The discrepancy between the findings could be explained by the overlap

between the constructs ASD traits and sensory sensitivity. While the bivariate analysis
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overlooks this overlap, the multiple regression analysis takes the overlap into account.
Consequently, this suggests that only the overlap between ASD traits and sensory sensitivity
is significantly related to QoL, which is in line with the finding that sensory sensitivity is a
mediator between ASD traits and QoL. However, given the exploratory nature of these
findings, further research is needed.

Strengths and Limitations

The present study has several strengths and limitations. First of all, the use of well-
established questionnaires with high internal consistency is a strength of this study. Second,
the scores of the AQ-short and SPQ-short are normally distributed. Therefore, this study
supports the spectrum approach for both ASD traits and sensory sensitivity in the general
population. Lastly, a strength of the study is the newness of the research. To my knowledge,
no other studies have investigated the mediating and moderating role of sensory sensitivity on
the relationship between ASD traits and QoL.

On the other hand, there are two main limitations in this study. First, the use of the
SPQ-short as measure of sensory sensitivity should be discussed. The SPQ can be seen as a
basic measure of sensory perception, and it correlates less with the AQ-short than other
measures that include higher-order processing of stimuli, such as the Adult/Adolescent
Sensory Profile (AASP; Horder et al., 2013; Mayer, 2016). However, more importantly, these
measures rely on self-report questionnaires to measure sensory sensitivity, which is common
in the clinical field. On the contrary, in the neuroscience field, the degree and timing of neural
response to sensory stimuli are measured, as this gives insight into processing patterns that
might underlie sensory sensitivity difficulties. Schauder and Bennetto (2016) have already
emphasized to integrate both perspectives of sensory sensitivity into an interdisciplinary

approach. Thus, different measurements could have been used to measure sensory sensitivity,
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especially since modality-specific measurements are found to be more accurate than
questionnaire-based measures (Schauder & Bennetto, 2016).

Another limitation is related to the sample of this study. The percentages of females,
individuals diagnosed with ASD, and those who followed higher education are all notably
high. Since the study aimed to gain insight into the general population of emerging adults, the
current sample may lack sufficient representativeness, raising concerns about the
generalisability of the findings. These concerns are especially relevant since it is known that
females with ASD tend to have higher scores on the SPQ compared to men with ASD
(Weiland et al., 2020), as well as because females are less frequently diagnosed with ASD
(Hutson & Hutson, 2023). Consequently, the SPQ scores of this sample might be
overestimated, if the current sample includes undiagnosed females with ASD. Moreover, the
percentage of individuals already diagnosed with ASD in this sample is higher compared to
the prevalence in the general population, respectively 7% against 0.6% (Salari et al., 2022).
Therefore, the sample may not be well representative, which reduces the generalisability of
the findings.

Directions for future research

The findings of this study have two theoretical implications. First, a direction for
future research is concerned with the partial mediation of sensory sensitivity between the
relationship between ASD traits and QoL. Replication of this mediation effect is needed, and
it would be useful to further investigate the partial mediation more in-depth. For example, the
mediation could be partial due to the two-factor structure — social behaviour and
numbers/patterns — of the AQ-short and the two criteria of the DSM-V for ASD. Possibly,
only the factor numbers/patterns is related to sensory sensitivity, since this factor is similar to
the criterium restricted, repetitive patterns of behaviour, interests, or activities of the DSM-V

that includes hypo- and hypersensitivity to sensory stimuli. Furthermore, the mediation may
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only be partial due to specific sensory modalities. For example, Tavassoli et al. (2014)
previously found that adults with ASD were more sensitive to visual, auditory, tactile, and
gustatory stimuli, but not to olfactory stimuli than healthy individuals and Wada et al. (2023)
found that individuals with ASD most often report auditory and tactile problems as most
stressful. These differences across the sensory modalities could play a role in the partial
mediation. As a result, gaining more insight into the specific role of sensory sensitivity could
help in identifying and designing interventions to support individuals who are hypersensitive
to sensory stimuli, both with and without ASD.

Second, replicating this study in different samples is a direction for further research. In
the current study, the mediation effect was assessed in a sample of emerging adults, including
individuals both with and without an ASD diagnosis. It would be useful to investigate
whether the same mediation effect would be found in different age groups of the general
population or in a clinical sample with ASD. This would be expected based on the current
findings and the spectrum approach of ASD and sensory sensitivity. Moreover, since atypical
sensory sensitivity is also present in other clinical samples, such as ADHD and SLD, it is
interesting to investigate whether the relationship between those symptoms and QoL would
also be partly mediated by sensory sensitivity. Thus, directions for future research are to look
more in-depth into the mediation effect and the subdomains of ASD traits and sensory
modalities, and to replicate this study with different samples.

Practical implications

The current study builds upon the existing knowledge regarding ASD traits, sensory
sensitivity, and QoL. Moreover, the current findings have practical implications for treatment.
Since QoL is an important outcome variable in the daily lives of all individuals, it is useful to
design interventions that intend to improve QoL by targeting sensory sensitivity. Previously,

Yuan et al. (2022) found that physical activity, cognitive behavioural therapy, mindfulness-
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based cognitive therapy, and sensory integration therapy are all effective interventions for
children and adolescents with ASD and sensory sensitivity difficulties. These interventions
aim to establish useful coping strategies for managing attention and emotional responses to
sensory stimuli. It can be expected that especially emerging adults could benefit from these
interventions, since they experience heightened demands in academic, occupational, and
social settings. Also, an exposure-based virtual reality game was investigated in a pilot study,
which was found to be effective in managing auditory stimuli in adults with ASD (Johnston et
al., 2020). Since individuals without ASD also experience sensory hypo- and hypersensitivity,
it would make sense that these interventions could help them cope with sensory stimuli.
Therefore, adapting existing interventions that address sensory sensitivity could be useful for
enhancing QoL in individuals without ASD diagnosis who are more sensitive to sensory
stimuli.
Conclusion

In summary, this study investigated the role of ASD traits and sensory sensitivity on
the QoL in emerging adults. The results showed significant relationships between ASD traits
and sensory sensitivity, ASD traits and QoL, as well as sensory sensitivity and QoL.
Moreover, a partial mediation effect of sensory sensitivity was found in the relationship
between ASD traits and QoL. This could be explained by the fact that sensory sensitivity is
one aspect of the ASD criteria in the DSM-V and that a large percentage of individuals with
ASD experiences sensory sensitivity difficulties. Future research is needed to explore this
mediating role more in-depth on the subdomains of ASD traits and the specific sensory
modalities, and to replicate the findings in different age groups and clinical samples.
Additionally, it is recommended to adapt and investigate existing interventions designed to
address atypical sensory sensitivity in individuals with ASD, aiming to improve the QoL in

individuals who are more sensitive to sensory stimuli, regardless of ASD diagnosis.
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