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Abstract
An increasing amount of technological solutions aiming to support emotion regulation are being developed for Autistic 
people. However, there remains a lack of understanding of user needs, and design factors which has led to poor usability 
and varied success. Furthermore, studies assessing the feasibility of emotion regulation technology via physiological signals 
for autistic people are increasingly showing promise, yet to date there has been no exploration of views from the autistic 
community on the benefits/challenges such technology may present in practice. Focus groups with autistic people and their 
allies were conducted to gain insight into experiences and expectations of technological supports aimed at supporting emo-
tion regulation. Reflexive thematic analysis generated three themes: (1) communication challenges (2) views on emotion 
regulation technology (3) ‘how’ technology is implemented. Results provide meaningful insight into the socio-emotional 
communication challenges faced by autistic people, and explore the expectations of technology aimed at supporting emo-
tion regulation.
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Introduction

Autism is defined as a complex neurodevelopmental con-
dition characterised by social interaction and social com-
munication difficulties, as well as repetitive behaviours and 

focused interests (American Psychiatric Association, 2013). 
In recent years, the neurodiversity movement has brought 
about a huge shift in Autism research, theory, and prac-
tice; viewing Autism as part of a neurodiversity continuum 
rather than a disorder (Leadbitter et al, 2021). Although 
both Autistic and non-Autistic people need and want mean-
ingful friendships (Cresswell et al., 2019), different styles 
of communication often result in bi-directional issues in 
understanding and empathising with each other (Cromp-
ton et al., 2020; Sedgewick et al., 2019). These different 
ways of communicating have been referred to as the double 
empathy problem (Milton, 2012). Autistic socio-emotional 
communication is unique to each individual and dependant 
on multiple factors including level of ability and stage of 
development (Lodge et al., 2019).

High rates of anxiety in Autism have been linked to emo-
tion dysregulation (for meta-analysis see, Van Steensel & 
Heeman, 2017) and the advancement of new and innova-
tive emotion regulation technologies have resulted in great 
potential for use within support strategies (for reviews see: 
Jaliaawala, & Khan, 2020; Lee et al., 2018; Boucenna et al., 
2014). Real time emotion regulation technology via physi-
ological signals has also been proposed as a feasible method 
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of self emotion-regulation (Williams & Gilbert, 2020). How-
ever, to our knowledge no studies have assessed views from 
the Autistic community regarding the benefits or challenges 
these devices may present in practice.

Emotion Regulation in Autism

Emotion Regulation refers to the process of effectively man-
aging and modifying the expression or experience of emo-
tions (Thompson, 1994). Difficulties in emotion regulation 
is a common issue for many Autistic people and has been 
found to result in increased anxiety, depression, anger and 
physical health outcomes (Cai et al, 2018; Mazefsky et al., 
2014; White et al., 2014; Zantinge, et al., 2017). Conner et al 
(2020) found that emotion regulation difficulties in Autis-
tic people significantly predicted elevated levels of anxiety 
and was associated with suicidal ideation. Around 50% of 
Autistic individuals experience higher levels of social anxi-
ety (Benevides et al., 2020a, b; Maddox & White, 2015) and 
sensory overload (Rodgers & Ofield, 2018) than non-autistic 
people. Those with more complex needs e.g. intellectual 
disability, limited verbal ability and sensory overload, are 
particularly at risk (Samson et al., 2014). High anxiety and 
frustration are often evidenced by behaviours frequently 
termed as ‘challenging behaviours’ such as aggression, self-
harm, harming others or running away (White et al., 2009; 
O’Nions et al., 2018).

Indeed, autistic people also tend to experience more 
social isolation and depression than non-autistic peers (Lai 
et al., 2017) and have reported many obstacles when try-
ing to access support for mental health (Crane et al., 2019) 
which can lead to poorer quality of life (DaWalt et al., 2019). 
This indicates an urgent need for support strategies which 
not only cater to the wide variety of abilities and needs of 
Autistic people, but ultimately improve mental health for 
both individuals and their care givers (McGuire et al., 2016; 
Suzuki et al., 2019).

The Use of Technology to Support Emotion 
Regulation

Many studies have identified advantages of technology for 
Autistic people and how they can improve communication 
in daily life (Zhang et al., 2020). For instance, interac-
tive technologies can be more predictable than humans, as 
direct social interaction is not required and they can give 
feedback or consistent rewards (Grynszpan et al., 2014; 
Rapp et al., 2018). Jeffs et al., (2005) found that parents 
and children can learn from each other when engaging with 
and interacting using assistive technology. Common com-
munication aids include picture communication systems 
via applications (apps), speech generation aids, games 
via mobile phones, tablets or virtual reality devices that 

mimic social scenarios, allowing users to ‘practice’ social 
interactions. In a systematic review, Pérez-Fuster (2017) 
found that handheld devices such as tablets and smart-
phones were the most popular technologies for enhancing 
daily living skills for Autistic people. Although Autistic 
individuals tend to use technology for entertainment more 
than non-autistic peers (Mazurek & Wenstrup, 2013), less 
is known about how Autistic people use technology for 
social and emotional communication and management, 
e.g. regulating emotion and reducing anxiety. Systematic 
reviews (see Benevides et al., 2020a, b; Berggren et al., 
2017) suggest that future research should aim to better 
understand the lived experience of technology to support 
socio-emotional communication in Autism.

Several studies have explored the feasibility of non-inva-
sive wearable technologies for emotion regulation strategies 
via physiological signals (Puli & Kushki, 2019; Benssassi 
et al, 2018; Taj-Eldin et al., 2018; Koo et al., 2018). Results 
indicate that increasing awareness of emotional states via 
technology, may allow the individual or a caregiver to take 
actions that would reduce stress or frustration, ultimately 
having the potential to improve emotion regulation, reduce 
anxiety and prevent ‘challenging behaviours’. However, in 
a survey of wearable technologies for Autism interventions, 
Williams and Gilbert (2020) found that 90% of identified 
studies viewed Autistic traits as deficits to be ‘fixed’ and 
only 10% of technologies focused on supporting sensory 
regulation, emotion regulation, executive function or com-
munication. This suggests that many wearable technology 
studies have been based on outdated theoretical models of 
Autism (i.e., a disorder to be treated).

Therefore, despite showing promise (Taj-Eldin et al., 
2018; Odom et al., 2015), it is not surprising that the suc-
cess of emotion regulation technology has been varied and 
usability/uptake remains poor. This may also be a result of 
a lack of participatory methods that consider user satisfac-
tion and how design features can address individual needs. 
Fletcher-Watson et al., (2016) shed light on such inconsisten-
cies in the reported success of technology and suggest that 
little work has directly connected technology design with 
user experience or outcomes (referred to as participatory 
design). Furthermore, the lack of methodologically robust 
evaluation methods to assess technologies may also explain 
the varied results; with only a minority of studies involving 
control groups or follow-up evaluations (Benssassi et al., 
2018; Grynszpan et al., 2014). Addressing this problem 
places high demands on technological supports as differing 
levels of ability and varying rates of development must be 
taken into account at the design stage. Thus, a participatory 
exploration of views from the Autistic community regarding 
experiences and expectations of emotion regulation technol-
ogy is essential to provide a basis for designing future ethical 
and inclusive technological supports.
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This Paper Aims to:

– Provide meaningful insight into experiences and expecta-
tions of technology that aims to support emotion regula-
tion

– Explore participant’s views on the benefits and chal-
lenges of real time emotion regulation technology via 
physiological signals

– Provide a basis for improving individualised and interac-
tive technology aiming to support emotion regulation for 
Autistic people

Methods

Design

In line with the aim of understanding complex phenomena 
and improving quality of life (Smith, 2003), a qualitative 
participatory design was chosen and 8 semi-structured focus 
groups were carried out. Semi-structured questions provided 
participants with more control over the discussions and 
how they voiced their experiences (Stewart & Shamdasani, 
2014). These lasted around 1hr with interviews digitally 
recorded for transcription, before reflexive thematic analysis 
was conducted on anonymized transcripts by the researcher. 
Most participants were not aware of questions before focus 
groups were carried out, however two Autistic participants 
requested to have some examples beforehand.
Participants

Through opportunity sampling, thirty-four participants 
with a wide variety of knowledge and experience of 
Autism were recruited. Participants included; Autistic 
adults, parents of Autistic children and adults, health/
social care staff who support Autistic adults in a com-
munity care setting, and educational staff who support 
Autistic individuals at college level. The selected groups 
ensured multiple perspectives were obtained that reflect 
both the heterogeneity of Autism and technology use 
across a wide variety of contexts (home, education, and 
community care). Furthermore, health/social care staff, 
parents of Autistic children and educational staff had expe-
rience supporting autistic individuals across the spectrum, 
ranging from moderate to high IQ’s, to those with highly 
complex needs (e.g. various levels of adaptive functioning, 
lower IQ, more difficulties in emotion regulation, ‘chal-
lenging behaviours’). This therefore ensured insight into 
Autistic experiences reflecting a broad range of IQ. Ulti-
mately, the diverse range of experiences of participants 
allowed insight into technology use across a wide variety 
of needs and abilities.

Procedure

Written and verbal consent was obtained from all partici-
pants before each focus group. Due to COVID19 two focus 
groups with Autistic participants were carried out online. 
Two participants (one who was non-speaking and another 
with sensory needs) chose to take part via the zoom chat 
box. This may have influenced amount of information pro-
vided, however online focus groups were also noted as 
being a preferred method by the Autistic participants' and 
inclusive adaptions such as this enable Autistic individuals 
to take part in research who otherwise may not. All par-
ticipants were given contact details to review the results.

Focus Group Questions

Questions in each focus group were split into two domains: 
(1) any type of technology that aims to support social and 
emotional communication. (2) Emotion regulation tech-
nology. This was to ensure participants had a chance to 
share more general experiences and expectations, before 
narrowing the discussions specifically to emotion regu-
lation technology. Participants discussed both their own 
experiences and voiced opinions about emotion regula-
tion technology for the wider Autistic community. The 
researcher presented some examples of how emotional 
regulation technology may be used in practice (e.g. real 
time technology that detects physiological signals and is 
able to prompt users to self-regulate emotions, ultimately 
with the potential to reduce anxiety/stress).

Table 1 below shows the Autistic group demographics 
and Table 2 shows characteristics (gender and age range) 
for all participants.

Qualitative Analysis

Each focus group was facilitated by the primary researcher 
and was digitally recorded before being listened to and 

Table 1  Autistic group participant demographics

Participant Age Gender Ethnicity Occupation

1 23 Female White/Caucasian Student
2 24 Male White/Scottish Student
3 42 Male White/Scottish Disability Campaigner
4 31 Male White/Scottish Disability Campaigner
5 35 Male White/Scottish Student
6 38 Female White/British Student
7 23 Female White Student
8 21 Male White/Scottish Student
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transcribed. Analysis took a data-driven approach using 
reflexive thematic analysis, facilitated by a systematic six 
phase process outlined by Braun et al., (2019). This meth-
odology was chosen as it enables an ‘open and organic’ 
process rather than basing themes on theory or previous 
research (Braun & Clarke, 2006, 2020). Although the 
analytical process was facilitated by the 6 phase process 
outlined below, no coding guidebook was used. Instead, 
themes were developed according to patterns of shared 
meaning. Table 3 below outlines the analytical process.

Results and Discussion

Overall, three themes were identified within the data (1) 
communication challenges (2) benefits/challenges of emo-
tion regulation technology (3) ‘how’ technology is imple-
mented. The following section will discuss the shared 
meaning behind each theme and sub theme. In order to 
protect the identities of participants, pseudonyms are used 
throughout (Table 4).

Theme 1: Communication Challenges

A wide range of communication difficulties typically associ-
ated with Autism and the impact on social interactions and 
emotional well-being was discussed extensively across all 
groups.

Sub‑theme: Emotion Processing Challenges

Social and emotional challenges can vary widely for Autistic 
people, depending on individual ability and stage of devel-
opment. Difficulties expressing and regulating emotions 
were discussed in detail. Parents expressed how this can 
impact mental health and well-being of families and carers:

Sarah: She looks perfectly fine and she’s behaving per-
fectly fine..except…she’s not

Wendy: Do you feel like you’re walking on egg shells 
in your own home?

Sarah: Oh Yeah..yeah, we’re at a point with Lucy 
where…like..she’d just come home from school n she’s 
contained it n then she’ll come home n she’ll just go..
off her nut

Sarah went on to explain how her daughter may seem okay 
outwardly, however struggles emotionally internally:

Sarah: Now we’re at a point where..we can’t..she hides 
it so well, the anxiety and everything that – we haven’t 
got a clue! If she’s feeling a certain way or she’s at a 
certain point, we don’t see it. Her facial expressions, 
her mannerisms, everything. Sometimes the prodding 
can lead to a big explosion

Sarah’s experience with her daughter is not uncommon 
as research has shown that an autistic person can appear 
outwardly calm to those around him or her, while having 
an unusually high resting heart rate – a common indica-
tor of high physiological arousal (Kaliouby et al., 2006; 
McDonnell et al., 2015). Sarah’s experience reflects what 
researchers have identified as ‘camouflaging’, causing 
internal states (often in turmoil) to be masked. Several 
researchers have documented that camouflaging is more 
common in women (Hull et al., 2020; Lai et al., 2019) and 
that the stress of maintaining a ‘public mask’ can lead to 
more problems at home (Anderson et al., 2020). Due to 
emotions being hidden so well in public, emotional com-
munication challenges may go unnoticed or without fur-
ther exploration and have been linked to depression both 
in Autistic men and woman (Cage et al, 2018; Lai et al., 
2017).

One Autistic participant shared how he currently deals 
with emotional challenges:

Harry: So I’ll try and shut myself away…so that 
when I do go into, if it’s a fit of rage…I wont endan-
ger anyone

These experiences further stress the need for useful and 
effective strategies to support Autistic people in self-reg-
ulating emotions.

Educational staff shared experiences of Autistic stu-
dents struggling to socialize with peers and interacting in 
a classroom environment. They also felt that students can 
be reluctant to try new technology due to lack of training 
or preferring to have the support of staff members.

Alice: I would say the issues have been more about 
actually..em interaction with other peers in their class 
n things.

Jill: A lot of the emotional support I gave last year 
was about social interaction

Table 2  All participant characteristics (n = 34)

Focus group sample Total N (num-
ber of woman)

Age range

Autistic Adults 9 (4) 21–42
Parents of Autistic Children and Adults 9 (8) 30–52
Health and Social Care Staff (supporting 

Autistic individuals in a community 
care setting)

14 (10) 25–60

Educational Inclusive Learning Staff 
(supporting Autistic individuals at 
college level)

2 (2) 25–40
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Additionally, some Autistic participants commented 
on the lack of understanding from non-autistic people in 
social/emotional interaction:

Connor: I was just going to say like I sometimes feel 
like the same kind of way, where I feel like I’m not 
really the one who’s Autistic, it’s kind of other peo-
ple and their lack of understanding.

Such challenges in social interactions between autistic 
students and their peers may be explained by ‘The double 
empathy theory’ proposed by Milton. This suggests that 
the social and emotional challenges many autistic peo-
ple report (i.e. friendship and socializing) are not solely 
due to autistic cognition, but a breakdown in mutuality 
and understanding that can happen between people who 
communicate in different ways. Crompton et al., (2020) 
found that Autistic people shared information in social 
interaction with other Autistic people just as well as 

non-autistic people do with other non-autistic people, sug-
gesting that differences in communication impact relation-
ships between autistic and non-autistic people. This new 
approach to understanding the different communicative 
styles between autistic and non-autistic people is crucial 
for developing and designing future support strategies 
using technology.

Carers shared their experiences of how emotional chal-
lenges can impact behavior and how they felt technol-
ogy could be integrated into support strategies to benefit 
people:

Ann: he can’t tell us what’s going through his head..
you can’t tell how he’s feeling. He could look really 
happy but he could be ready to have a meltdown

Jean: Yeah one gentlemen I support is very quick. And 
we always know there’s something causing it but he 
goes from one extreme to another very quickly.

Table 3  Reflexive thematic analysis (Braun et al., 2019)

Phase Analysis strategy

1 Each focus group was read several times for familiarisation and initial ideas were noted. All focus groups were transcribed
2 Interesting features of the data were highlighted across the entire data set to produce initial codes and a table of ‘key quotes’ was pro-

duced for each focus group
3 The NVivo data management program was used to input data, and an ‘open and organic’ (Braun & Clarke, 2020) approach to coding the 

data was adopted. This involved categorising all focus group transcripts into “nodes” (the thematic feature in NVivo10) then generating 
themes according to patterns of shared meaning

4 Themes were reviewed and refined. A thematic map of the data was produced
5 Themes were defined before being checked by another member of the research team to confirm consistency
6 Final write up of the analysis and report. Data extracts were chosen to provide evidence and highlight the prevalence of each theme

Table 4  Main themes and sub-themes

Theme Sub-themes Examples of codes

1. Communication challenges Emotion processing challenges Experiences of ‘challenging behaviours’, experiences of 
technology, experiences struggling with emotion regu-
lation, camouflaging, socializing, positive experiences, 
negative experiences

Person-centered Technologies are needed Individualised technology, co-participantion, different 
needs and abilities, adaptable designs

2. Benefits & challenges of emotion 
regulation technology

Benefits of Emotion Regulation Technology Positive design features, positive experiences, self 
emotion-regulation

Challenges of Emotion Regulation Technology Funding issues, usability, lack of knowledge about 
what technology is available, ethical issues for future 
developments,

3. ‘How’ technology is implemented Training is needed Experiences of lack of training, poor training, how train-
ing could be improved

Defining individual goals and needs Positive example of support strategies, implementation, 
life goals/individual needs wants/desires, promoting 
independence, meeting individual needs, consistent 
staff, co-participatory methods, focus on environment/
context in implementation strategies for those with 
more complex needs
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Ann: You want to get in before the behaviour starts..
before it escalates..we could go in before to offer 
reassurance..a distraction..or for other people its with-
drawal..give them their own space

Alison: But then Harry’s always got a trigger to make 
him feel these ways

Gary: Yup..and that might help us determine what the 
trigger is before..…we know there might be a pattern 
but we just can’t see it

Carers discussed how technology that aims to support indi-
viduals in expressing their emotions or record patterns in 
the behaviours would be more beneficial than the current 
method of recording their emotions on paper. In line with 
Laurent et al., (2018), this highlights how emotion regula-
tion technology may help parents or carers establish pat-
terns in behaviors, key points of high anxiety and potential 
anxiety triggers which would be invaluable in supporting 
the autistic person e.g. giving them space, in altering the 
sensory environment, or to avoid situations they may find 
particularly stressful.

Sub‑theme: Person‑Centered Technologies are Needed

One of the key aims of the study was to provide meaningful 
insight into experiences and expectations of technological 
supports that aim to regulate emotions. Participants across 
all groups expressed the need for person-centered and adapt-
able technology to cater to a wide variety of abilities and 
needs.

Autistic participants highlighted how technology is often 
more geared towards individuals with an intellectual dis-
ability or complex needs and rarely aimed at those with a 
higher IQ:

Harry: It’s as if they’ve put people with all Autism 
under the one IQ

Harry: All the Autism apps are geared to the one speci-
fication

Andrew: Yeah there was certainly an issue with prod-
ucts and where they were putting where it was pitched 
in the spectrum, if that sense?

Alex: You feel like you kind of walk between the 
two worlds almost…like you’re not quite servere, so 
you’re not at that point on the spectrum where you 
need a lot of support that you’d get if you were

Kirsten: And yeah lower support needs are often 
ignored (not like people with high support needs, 
we just kinda get left behind)

Katie: nice sensory technology is a big thing for me

Indeed, IQ level will impact what technology can be used 
and how it is used, which further highlights the importance 
of adaptive designs. Participants discussed potential solu-
tions and suggested that being able to input design prefer-
ences into technology prior to use would be useful (e.g. 
adaptive lighting, sounds, fonts, colours on interfaces). 
These experiences reflect the heterogeneity of Autism and 
evidently, must be addressed in the design, development, 
and implementation of technologies.

It was also agreed across all groups that in order for 
technology to be successful, co-participation at every stage 
of the research process is vital:

Alex: If your gonna make something for someone 
ask them what they want don’t just spit out some-
thing and go here’s what I made. And it’s everywhere 
whether its an app or technology or even the way 
events are organised or how people write up things. 
Like the amount of papers where people claimed to 
have made something for learning disabilities or you 
know…and its like have you ever had it tested have 
you ever used it with anyone??

Autistic participants also agreed that technological designs 
should promote independence, rather than try to ‘mask’ or 
‘fix’ Autism.

Katie: This can be a hard thing with technology, the 
more it helps and masks my autism, the less people 
will understand that I still struggle and the amount 
of difficulty I face navigating and communicating in 
a neurotypical world

Theme 2: Views on Emotion Regulation Technology

Since studies assessing the feasibility of emotion regula-
tion technology for Autistic people are increasingly show-
ing promise, yet with varied success in practice; a key aim 
was to explore participant’s views on this (specifically the 
benefits and challenges). Participants were asked about 
their experiences with any type of technology that has 
helped with regulating emotions and their views on real 
time emotion regulation technology based on physiologi-
cal signals.

Sub‑theme: Benefits of Emotion Regulation Technology

Participants considered many positive aspects of technol-
ogy use:

Tom: Even if it gets broken, there’s a procedure to fix 
it. It doesn’t wake up in a bad mood..it doesn’t have 
a bad nights sleep….people are inconsistent (as far 
as you try and be consistent).
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This highlights how Autistic people enjoy and interact 
well with technology as it is consistent and reliable. Par-
ents also evaluated the use of iPad and YouTube videos to 
regulate emotions:

Alison: but he’ll repeat the same segment, the same 
30 seconds to a minute over and over again n it like 
ok I know what’s gonna happen…he’ll talk along 
with it. So he’ll get language that way so he uses it 
to help relax and calm….regulate himself … so yeah, 
it’s a calming, it’s a comfort for him

Here, Alison highlights how technology can be used to 
engage in repetitive behavior (stimming) which is often 
a coping mechanism or an anxiety reduction technique 
instinctually employed by autistic individuals (Kapp et al., 
2019). Since research on technology as a stimming aid is 
limited, further exploration on appropriate and effective 
technological supports aiming to regulate emotions and 
reduce anxiety is needed (Kapp et al, 2019).

Participants were asked about their views on emotion 
regulation technology based on physiological signals and 
gave examples of how such technology might be useful:

Milly: Obviously it doesn’t change anything, it 
doesn’t fix anything, maybe if you’re having a stim 
moment or if you’re feeling anxious but I suppose it 
does let you know that you need to take some time 
out.

Norma: I’d like something similar to what you said..
emm.. something that he can self regulate, tell people 
how hes feeling, something that’s an app that some-
how connects with a colour, so he can pick a picture 
that says how he’s feeling and people know without 
it being a big song and dance and so he’s not singled 
out…something that connects to the phone…from the 
internal to the external

Connor: I don’t think technology or anything will get 
to the point where it will be the solution to all our 
problems or whatever, but I feel like you know, having 
the tools at my disposal and to use them however I can 
to make my life easier

One participant also shared that he will use his heart rate 
monitor on his watch to regulate emotional well-being:

Connor: It’s funny you say that because I’m currently 
wearing my watch, which detects my heart rate and I 
do periodically look at it to actually see where I am to 
actually try to establish whether or not I am ok

Sub‑theme: Challenges of Emotion Regulation Technology

There was consensus among participants regarding difficul-
ties in getting access to not just emotion regulation technol-
ogy but technology in general (either through lack of fund-
ing or knowledge). Many Autistic people supported in their 
own homes within a community care service and who have 
more complex needs (e.g. non-speaking or severe learning 
difficulties) use technology such as door alarms, bed alarms 
or wall sensors. However, care staff highlighted that access 
to any other technology specifically focused on emotion 
regulation is extremely limited due to personal budgets or 
funding:

Ann: *nods* yi can try but we don’t have anything
Jean: We don’t have anything signed off to say its 
accessible
Ruth: It’s a bit of a fight to get resources

This may explain differences across groups, e.g. why par-
ents using technology (such as iPad, tablets, and mobiles) 
at home with their children expressed more positive expe-
riences than care staff within community settings. This 
highlights the impact of socioeconomic factors (e.g. parent 
education, employment status or income) when accessing 
technologies. The data therefore highlight the need for low 
cost technological supports if they are to be accessible to a 
wider population.

Knowledge of different types of emotion regulation tech-
nology available was also highlighted as a barrier:

Gary: I think the barriers that tend to come up is that 
some of the people we support don’t have access to 
that kind of technology and if they do it’s not neces-
sarily the people we support who use it, it’s the staff 
members who use it on behalf of them to do certain 
things.

Milly: I don't think I'm aware of any but if I were I 
don't know how and when I would be able to use it

Jean: N its limiting the guys we support as well cause..
they don’t get taught a lot about different aids and 
adaptions n how they can use some technology

Here, it is clear that access and knowledge about emo-
tion regulation technology can greatly impact expecta-
tions and use. Moving forward it is essential to recognize 
this diversity and how socio-economic factors (such as 
income) can influence technology use/perceived ability to 
use technology, especially since Autistic people are less 
likely to have well-paying jobs compared to non-autistic 
people (Pellicano et al, 2013).



223Journal of Autism and Developmental Disorders (2023) 53:216–228 

1 3

Educational staff reported experiences with students 
who would rather have human–human interaction for 
emotional support.

Alice: I don’t think it can replace human interaction

This may also be indicative of technology that is to date 
implemented without being co-produced by the autism 
community who would be able to advise on systems that 
were more intuitive for autistic groups. In addition to 
socio-economic factors there were also concerns about 
media use due to the scare campaigns about the effects 
of screen time and lack of clear guidance on technology 
and media. Parents of children who already struggle with 
social interaction may be more anxious about their child 
using technology for long periods (Valkenburg & Peter, 
2009) since media often communicates the disadvantages 
of long screen time.

Sharon: I feel like it’s a need in our house as well, 
if they don’t have restrictions, if I don’t have any 
restrictions around using the technology, then it 
could become a 6 or 8 hour day on a device…

When asked about their views on real time emotion regu-
lation technology based on physiological signals, posi-
tive aspects were highlighted, however some participants 
expressed important ethical concerns which must be pri-
oritized and addressed in order for such technology to be 
beneficial to Autistic people:

Emma: Also, it freaks me out a bit that a device 
would be monitoring and then an intervention based 
on that..the ideal states seems veering into territory 
of a state that is optimal Vs state that is suboptimal 
- again, something that has been weaponised against 
neurodiverse people

Emma: I think the ethics issue is important but the 
only way to do that is creating with actually autistic 
people

These views place emphasis on the need for emotion regu-
lation technology that does not intend to replace Autistic 
traits with ‘ideal states’. Instead, focus must be placed on 
developing technologies that give full autonomy in order 
to improve emotion regulation in a way that is useful and 
effective based on unique abilities and needs.

A summary of differences in opinions of real time 
emotion regulation technology across all groups are out-
lined below (Table 5).

Theme 3: ‘How’ Technology is Implemented

Participants agreed that placing more of a focus on how 
technology is implemented in the home, care settings or 

in education may be key in developing technological sup-
ports that are more in line with individual needs and ulti-
mately more useful. The steps taken (e.g. training, follow-
up evaluation meetings, consistency within staff teams) 
to ensure technology is implemented appropriately and 
effectively according to individual needs/life goals is often 
overlooked both within academic research and practice. 
Participants discussed ways in which they felt the overall 
success of technology in supporting emotion regulation 
could be improved:

Sub‑theme: Training is Needed

Participants across all groups expressed how there is little or 
no training on how to use technology in general:

John: They can’t just really give you a device n say 
right here you go crack on now…it’s down to money 
and making the product and its down to education and 
training everybody to use it then the research behind 
using the product aswell

Katie: The training was always hard because it is with 
a new person you do not know with a new thing and I 
just struggle to process a lot of it, so I feel a lot of it is 
about learning on your own

Jill: students need to be given official training….
the training that we receive..I don’t think is official 
enough, either

Alice: I have to admit, my experience would be, most 
of the students that I work with..if you try n introduce 
assistive technology they’re not..their quite reluctant.

Alice went on to explain how staff are only given ‘a shot’ at 
using technology if they have a question and only in their 
‘down time’. Lack of training for both staff and students may 
explain why students are ‘quite reluctant’ to use it. Thus, 
formal training may increase confidence in the ability to use 
technology and consequently improve overall success.

Care staff shared the same experiences when it came to 
supporting an Autistic individual to use technology:

Gary: I think the problem that we seem to have is that 
putting a piece of technology in can be very compli-
cated…if I go back to Harry – that’s certainly what 
he felt with his equipment. Staff found it really hard 
because it was all set up, it was all ready to go, staff 
didn’t know how to use it and he was getting frustrated 
with it

Gary: Very little training…when it was speaking it 
wasn’t very loud and he had this frustration. Obviously 
there are other things out there that we’d be able to use 
it for but I think there’s a lack of knowledge, that, I’m 
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sure there’s hundreds of stuff out there that we’d be 
able to use but without the knowledge of what’s out 
there we’re very much restricted, like if someone says 
have you tried that? No we haven’t!

You’re in a position where if anything goes wrong you 
go round in a big huge circle to get someone out to 
help you & actually there’s no, yeah there’s no train-
ing, there’s no quick guide on how to fix anything

Care staff went on to discuss how funding issues create an 
additional barrier to training:

Jean: that’s what we hit all the time in social care..it’s 
about funding everything.

Gary: The same as every other organisation at this 
moment in time, the local authority are looking at the 
cheapest way possible of providing that support..so 
what you might find or what we’ve experienced in the 
past is that we get something…that’s a kind of step 
in the right direction but they don’t go the full way 
because they don’t want to spend the money they just 
need to go through the process of trying things before 
they put in the technology to make it work

These concerns regarding lack of funding reflect the cur-
rent economic climate as there are increasing financial 
strains both on the National Health Service (NHS) and 
third sector organisations who provide care for Autistic 
individuals (Pellicano et al., 2014). Despite support staff 
wanting to support individuals to use technology they are 
limited by a lack of funding and training. So although pub-
lic money is spent on the development of technology there 
is limited funds on the support, training and implementa-
tion methods that should coincide this advancement (Ravet, 
2015).

Sub‑theme: Defining Individual Goals and Needs

‘How’ technology is implemented can often determine 
whether or not it is successful and may be key in overcom-
ing some of the barriers discussed above. Consistency in 
how staff implement technologies within an individual’s life 
was highlighted as a key contributing factor to successful 
technology use. There was consensus that a person centered 
approach to implementing technological solutions and more 
robust strategies to ‘get staff teams on board’ would improve 
overall success (e.g. bespoke training, regular team meetings 
that include the person being supported, and standardized 
follow-up evaluations).

Ann: N they’re there 24 h if your gonna make some-
thing work you’ve got to involve the team

Paula: There’s no budgets anymore for the people we 
support n they are looking at the different options of 
technology…reducing hours n stuff n we need sup-
port staff to come on board with it to give them more 
positives out it

Ann: aye..so its staff getting on board with it I think..
can be a hurdle sometimes aswell

Participants also shared experiences of supporting Autistic 
individuals, who would normally receive 24 h care, however, 
have had their support hours cut due to a lack of funding and 
are therefore on their own during the night or for a period of 
the day. Discussions evolved to consider how technological 
solutions may aid safety and well-being in these circum-
stances if they are implemented in the correct ways.

Participants discussed how many third sector care organi-
sations are turning to technological solutions as a means of 
‘cutting costs’ and that in order for them to be successful, 
staff teams need to be on board and consistent in the delivery 
of such technology. This means implementing technology in 
a person centered way, for example someone who isn’t keen 
on change or trying new things should have technological 
interventions implemented slowly and over a period of time, 
allowing for formal training for both the Autistic person, 
families and staff to be put in place.

One Autistic participant further stressed the need for indi-
vidualized support strategies:

Alex: So often it’s a case of, you know, you get given 
a lot of help which makes you feel babied or incom-
petent or you get the, just suck it up and get on with it.

These experiences emphasize the importance of defin-
ing individual goals, needs and preferences as part of the 
implementation process, highlighting the importance of co-
production methods.

Limitations

A limitation of the current study was that participants knowl-
edge of existing technologies was not measured. Participants 
with more or less knowledge than others in the wider Autis-
tic community, may have different experiences or expec-
tations of emotion regulation technology. Also, the focus 
groups were carried out across different contexts i.e. home, 
community care and education. This may have caused dif-
ferences in the amount of information (especially critical) 
that was provided to the researcher. In addition, to achieve a 
multi-disciplinary perspective, smaller groups of each dis-
cipline were recruited, therefore results may not extend to 
a wider population. Although the study did not recruit a 
large sample, fewer participants resulted a more in depth 
analysis. Future research may wish to examine one group 
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only to avoid too many variations of opinion and perspec-
tive. Despite these limitations however, the current study 
shows that there is much consensus between the groups on 
the benefits and issues surrounding technological supports 
aiming to regulate emotions for autistic people.

Conclusion and Implications

First, this study aimed to provide meaningful insight into 
experiences and expectations of technology that aimed to 
regulate emotions for Autistic people. Results show that the 
success of technology in helping to support emotion regula-
tion is impacted by how adaptable, affordable, and easy to 
use it is. For example, participants felt that most technology 
is not ‘easy to use’. Care and educational staff discussed 
how individuals are ‘often reluctant to use technology’ 
due to a lack of formal training. Parents of children with 
Autism expressed how they would only try new technology 
to support emotion regulation if it wasn’t too complicated, 
low-cost, and specific to their child’s needs. This is further 
confounded by socio-economic factors, resulting in limited 
access to technology or knowledge about availability. Mov-
ing forward, the implementation of technology could be 
improved so that end users have confidence in their ability 
to utilize the technology and feel that it is suited to their abil-
ity/development: this was highlighted extensively across all 
focus groups, and across the variety of contexts (i.e. home, 
education, and care settings).

The second aim was to explore participant’s views on the 
advantages and disadvantages of real time emotion regula-
tion technology based on physiological signals. Differences 
in opinions between participant groups were highlighted. 
For example, some Autistic participants felt there is a lack of 
technology aimed towards Autistic individuals with higher 
IQ, however did suggest that real time emotion regulation 
technology may be more beneficial for Autistic individuals 
with more complex needs e.g. additional learning needs or 
those at increased vulnerability (i.e. self-harm, aggressive 
outbursts etc.). This emphasizes the importance of personal-
ized technological support that is flexible and can adapt to 
the varying abilities and needs of Autistic individuals. Data 
also emphasized the need for emotion regulation technology 
that does not try to replace Autistic traits with ideal states. 
Future research in this area must place Autistic people at 
the heart of technology development if it is to be successful.

Thirdly, the paper aimed to provide a basis for improving 
individualised and interactive emotion regulation technol-
ogy for Autistic people. Based on the findings, a number of 
recommendations are proposed: (1) With regards to technol-
ogy design, usability is likely to increase through participa-
tory methods/by adopting co-design approach at every stage 
of both the research process and technology development. 

There was consensus expressed to provide simple, easy to 
use and adaptive technology to meet individual needs. (2) 
Implementation strategies that take the individuals’ life 
goals into consideration in a more holistic and person cen-
tered way is needed, this would include bespoke training 
procedures for guidance for families, staff, and individuals. 
(3) An important and innovative direction for future research 
in this area would be to investigate the use of physiological 
signals for the development of interactive sensor technology 
able to support self emotion regulation strategies. Whilst 
this area of research has many positive implications, ethi-
cal challenges must be addressed and an emphasis must be 
placed on co-participatory methods to develop technological 
supports that can adapt to a wide variety of abilities, promote 
independence, empower, and improve socio-emotional well-
being for Autistic people.

Author Contributions Study Design: (Lauren Gillies-Walker, Karri-
Gillespie-Smith, Naeem Ramzan, Jean Rankin). Data Collection/
Transcription: (Lauren Gillies-Walker, Emy Nimbley). Data Analysis: 
(Lauren Gillies-Walker). Drafting the Article: (Lauren Gillies-Walker, 
Karri-Gillespie-Smith). Critical Revision of the Article: (Lauren Gil-
lies-Walker, Karri-Gillespie-Smith, Naeem Ramzan, Emy Nimbley, 
Jean Rankin).

Funding This study was approved by The University of The West 
of Scotland, Engineering, Computing and Physical Sciences Ethics 
committee.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

American Psychiatric Association. (2013). Diagnostic and statistical 
manual of mental disorders (DSM-5®). American Psychiatric 
Publishing.

Anderson, J., Marley, C., Gillespie-Smith, K., Carter, L., & MacMa-
hon, K. (2020). When the mask comes off: Mothers’ experiences 
of parenting a daughter with autism spectrum condition. Autism. 
https:// doi. org/ 10. 1177/ 13623 61320 913668

Benevides, T. W., Shore, S. M., & Palmer, K. (2020a). Listening to the 
autistic voice: Mental health priorities to guide research and prac-
tice in autism from a stakeholder-driven project. Autism. https:// 
doi. org/ 10. 1177/ 13623 61320 908410

Benevides, T. W., Shore, S. M., Andresen, M. L., Caplan, R., Cook, B., 
Gassner, D. L., Erves, J. M., Hazlewood, T. M., King, M. C., Mor-
gan, L., & Murphy, L. E. (2020b). Interventions to address health 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/1362361320913668
https://doi.org/10.1177/1362361320908410
https://doi.org/10.1177/1362361320908410


227Journal of Autism and Developmental Disorders (2023) 53:216–228 

1 3

outcomes among autistic adults: A systematic review. Autism. 
https:// doi. org/ 10. 1177/ 13623 61320 913664

Benssassi, E. M., Gomez, J. C., Boyd, L. E., Hayes, G. R., & Ye, J. 
(2018). Wearable assistive technologies for autism: Opportunities 
and challenges. IEEE Pervasive Computing, 17(2), 11–21.

Berggren, S., Fletcher-Watson, S., Milenkovic, N., Marschik, P. B., 
Bölte, S., & Jonsson, U. (2017). Emotion recognition training 
in autism spectrum disorder: A systematic review of challenges 
related to generalizability. Developmental Neurorehabilitation, 
21(3), 1–14.

Boucenna, S., Narzisi, A., Tilmont, E., Muratori, F., Pioggia, G., 
Cohen, D., & Chetouani, M. (2014). Interactive technologies 
for autistic children: A review. Cognitive Computation, 6(4), 
722–740.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. 
Qualitative Research in Psychology, 3(2), 77–101.

Braun, V., & Clarke, V. (2020). One size fits all? What counts as qual-
ity practice in (reflexive) thematic analysis? Qualitative Research 
in Psychology. https:// doi. org/ 10. 1080/ 14780 887. 2020. 17692 38

Braun, V., Clarke, V., Hayfield, N., & Terry, G. (2019). Thematic analy-
sis. Handbook of research methods in health social sciences (pp. 
843–860). Springer.

Cage, E., Di Monaco, J., & Newell, V. (2018). Experiences of autism 
acceptance and mental health in autistic adults. Journal of Autism 
and Developmental Disorders, 48(2), 473–484.

Cai, R. Y., Richdale, A. L., Uljarević, M., Dissanayake, C., & Samson, 
A. C. (2018). Emotion regulation in autism spectrum disorder: 
Where we are and where we need to go. Autism Research, 11(7), 
962–978.

Conner, C. M., Golt, J., Righi, G., Shaffer, R., Siegel, M., & Mazefsky, 
C. A. (2020). A comparative study of suicidality and its associa-
tion with emotion regulation impairment in large ASD and US 
census-matched samples. Journal of Autism and Developmental 
Disorders. https:// doi. org/ 10. 1007/ s10803- 020- 04370-1

Crane, L., Adams, F., Harper, G., Welch, J., & Pellicano, E. (2019). 
‘Something needs to change’: Mental health experiences of young 
autistic adults in England. Autism, 23(2), 477–493.

Cresswell, L., Hinch, R., & Cage, E. (2019). The experiences of peer 
relationships amongst autistic adolescents: A systematic review of 
the qualitative evidence. Research in Autism Spectrum Disorders, 
61, 45–60.

Crompton, C. J., Ropar, D., Evans-Williams, C., Flynn, E., & Fletcher-
Watson, S. (2020). Autistic peer to peer information transfer is 
highly effective. Autism. https:// doi. org/ 10. 1177/ 13623 61320 
919286

DaWalt, L. S., Usher, L. V., Greenberg, J. S., & Mailick, M. R. (2019). 
Friendships and social participation as markers of quality of life 
of adolescents and adults with fragile X syndrome and autism. 
Autism, 23(2), 383–393.

El Kaliouby, R., Picard, R., & Baron-Cohen, S. (2006). Affective com-
puting and autism. Annals of the New York Academy of Sciences, 
1093(1), 228–248.

Fletcher-Watson, S., Petrou, A., Scott-Barrett, J., Dicks, P., Graham, 
C., O’Hare, A., Pain, H., & McConachie, H. (2016). A trial of 
an iPad™ intervention targeting social communication skills in 
children with autism. Autism, 20(7), 771–782.

Grynszpan, O., Weiss, P. L., Perez-Diaz, F., & Gal, E. (2014). Innova-
tive technology-based interventions for autism spectrum disor-
ders: A meta-analysis. Autism, 18(4), 346–361.

Hull, L., Lai, M. C., Baron-Cohen, S., Allison, C., Smith, P., Petrides, 
K. V., & Mandy, W. (2020). Gender differences in self-reported 
camouflaging in autistic and non-autistic adults. Autism, 24(2), 
352–363.

Jaliaawala, M. S., & Khan, R. A. (2020). Can autism be catered 
with artificial intelligence-assisted intervention technology? A 

Comprehensive Survey. Artificial Intelligence Review, 53(2), 
1039–1069.

Jeffs, T., Behrmann, M., & Bannan-Ritland, B. (2005). Assistive tech-
nology and literacy learning: Reflections of parents and children. 
Journal of Special Education Technology, 21(1), 37–44.

Kapp, S. K., Steward, R., Crane, L., Elliott, D., Elphick, C., Pellicano, 
E., & Russell, G. (2019). ‘People should be allowed to do what 
they like’: Autistic adults’ views and experiences of stimming. 
Autism. https:// doi. org/ 10. 1177/ 13623 61319 829628

Koo, S. H., Gaul, K., Rivera, S., Pan, T., & Fong, D. (2018). Wear-
able technology design for autism spectrum disorders. Archives 
of Design Research, 31, 37–55.

Lai, M. C., Lombardo, M. V., Ruigrok, A. N., Chakrabarti, B., Auye-
ung, B., Szatmari, P., MRC AIMS Consortium. (2017). Quantify-
ing and exploring camouflaging in men and women with autism. 
Autism, 21(6), 690–702.

Lai, M. C., Lombardo, M. V., Chakrabarti, B., Ruigrok, A. N., Bull-
more, E. T., Suckling, J., Auyeung, B., Happé, F., Szatmari, P., 
& Baron-Cohen, S. (2019). Neural self-representation in autis-
tic women and association with ‘compensatory camouflaging.’ 
Autism, 23(5), 1210–1223.

Laurent, A. C., Prizant, B. M., & Gorman, K. S. (2018). Support-
ing parents to promote emotion regulation abilities in young 
children with autism spectrum disorders: A SCERTS model 
perspective. Handbook of parent-implemented interventions for 
very young children with autism (pp. 301–320). Springer.

Leadbitter, K., Buckle, K. L., Ellis, C., & Dekker, M. (2021). Autistic 
self-advocacy and the neurodiversity movement: Implications 
for autism early intervention research and practice. Frontiers in 
Psychology, 12, 782.

Lee, C. S., Lam, S. H., Tsang, S. T., Yuen, C. M., & Ng, C. K. 
(2018). The effectiveness of technology-based intervention in 
improving emotion recognition through facial expression in 
people with autism spectrum disorder: A systematic review. 
Review Journal of Autism and Developmental Disorders, 5(2), 
91–104.

Lodge, K. M., Kam, A., & Stansfield, A. (2019). Learning disabili-
ties and autism. In Haroon, M.(ed). (1st Edition) ABC of Autism, 
51, Wiley.

Maddox, B. B., & White, S. W. (2015). Comorbid social anxiety dis-
order in adults with autism spectrum disorder. Journal of Autism 
and Developmental Disorders, 45(12), 3949–3960.

Mazefsky, C. A., Borue, X., Day, T. N., & Minshew, N. J. (2014). 
Emotion regulation patterns in adolescents with high-functioning 
autism spectrum disorder: Comparison to typically developing 
adolescents and association with psychiatric symptoms. Autism 
Research, 7(3), 344–354.

Mazurek, M. O., & Wenstrup, C. (2013). Television, video game and 
social media use among children with ASD and typically devel-
oping siblings. Journal of Autism and Developmental Disorders, 
43(6), 1258–1271.

McDonnell, A., McCreadie, M., Mills, R., Deveau, R., Anker, R., & 
Hayden, J. (2015). The role of physiological arousal in the man-
agement of challenging behaviours in individuals with autistic 
spectrum disorders. Research in Developmental Disabilities, 36, 
311–322.

McGuire, K., Fung, L. K., Hagopian, L., Vasa, R. A., Mahajan, R., Ber-
nal, P., et al. (2016). Irritability and problem behavior in autism 
spectrum disorder: A practice pathway for pediatric primary care. 
Pediatrics, 137(Supplement 2), S136–S148.

Milton, D. E. (2012). On the ontological status of autism: The ‘double 
empathy problem.’ Disability & Society, 27(6), 883–887.

O’Nions, E., Happé, F., Evers, K., Boonen, H., & Noens, I. (2018). 
How do parents manage irritability, challenging behavior, non-
compliance, and anxiety in children with autism spectrum 

https://doi.org/10.1177/1362361320913664
https://doi.org/10.1080/14780887.2020.1769238
https://doi.org/10.1007/s10803-020-04370-1
https://doi.org/10.1177/1362361320919286
https://doi.org/10.1177/1362361320919286
https://doi.org/10.1177/1362361319829628


228 Journal of Autism and Developmental Disorders (2023) 53:216–228

1 3

disorders? A meta-synthesis. Journal of Autism and Develop-
mental Disorders, 48(4), 1272–1286.

Odom, S. L., Thompson, J. L., Hedges, S., Boyd, B. A., Dykstra, J. 
R., Duda, M. A., Szidon, K. L., Smith, L. E., & Bord, A. (2015). 
Technology-aided interventions and instruction for adolescents 
with autism spectrum disorder. Journal of Autism and Develop-
mental Disorders, 45(12), 3805–3819.

Pellicano, E., Dinsmore, A., & Charman, T. (2014). What should 
autism research focus upon? Community views and priorities from 
the United Kingdom. Autism, 18(7), 756–770.

Pellicano, E., Dinsmore, A., & Charman, T. (2013). A future made 
together: Shaping autism research in the UK. London: Institute 
of Education.

Pérez-Fuster, P. (2017). Enhancing skills in individuals with autism 
spectrum disorder through technology-mediated interventions 
(Doctoral dissertation, Universitat de València).

Puli, A., & Kushki, A. (2019). Toward automatic anxiety detection in 
autism: A real-time algorithm for detecting physiological arousal 
in the presence of motion. IEEE Transactions on Biomedical 
Engineering, 67(3), 646–657.

Rapp, A., Cena, F., Castaldo, R., Keller, R., & Tirassa, M. (2018). 
Designing technology for spatial needs: Routines, control and 
social competences of people with autism. International Journal 
of Human-Computer Studies, 120, 49–65.

Ravet, J. (2015). Supporting change in autism services: Bridging the 
gap between theory and practice. Routledge.

Rodgers, J., & Ofield, A. (2018). Understanding, recognising and treat-
ing co-occurring anxiety in autism. Current Developmental Dis-
orders Reports, 5(1), 58–64.

Samson, A. C., Phillips, J. M., Parker, K. J., Shah, S., Gross, J. J., & 
Hardan, A. Y. (2014). Emotion dysregulation and the core features 
of autism spectrum disorder. Journal of Autism and Developmen-
tal Disorders, 44(7), 1766–1772.

Sedgewick, F., Crane, L., Hill, V., & Pellicano, E. (2019). Friends 
and lovers: The relationships of autistic and neurotypical women. 
Autism in Adulthood, 1(2), 112–123.

Smith, J. A. (2003). Validity and qualitative psychology. Qualitative 
psychology: A practical guide to research methods (pp. 232–235). 
Sage Publications Inc.

Stewart, D. W., & Shamdasani, P. N. (2014). Focus groups: Theory and 
practice (Vol. 20). Sage publications.

Suzuki, K., Takagai, S., Tsujii, M., Ito, H., Nishimura, T., & Tsuchiya, 
K. J. (2019). Sensory processing in children with autism spectrum 
disorder and the mental health of primary caregivers. Brain and 
Development, 41(4), 341–351.

Taj-Eldin, M., Ryan, C., O’Flynn, B., & Galvin, P. (2018). A review of 
wearable solutions for physiological and emotional monitoring for 
use by people with autism spectrum disorder and their caregivers. 
Sensors, 18(12), 4271.

Thompson, R. A. (1994). Emotion regulation: A theme in search 
of definition. Monographs of the Society for Research in Child 
Development, 59(2–3), 25–52.

Valkenburg, P. M., & Peter, J. (2009). Social consequences of the Inter-
net for adolescents: A decade of research. Current Directions in 
Psychological Science, 18(1), 1–5.

Van Steensel, F. J., & Heeman, E. J. (2017). Anxiety levels in children 
with autism spectrum disorder: A meta-analysis. Journal of Child 
and Family Studies, 26(7), 1753–1767.

White, S. W., Oswald, D., Ollendick, T., & Scahill, L. (2009). Anxi-
ety in children and adolescents with autism spectrum disorders. 
Clinical Psychology Review, 29(3), 216–229.

White, S. W., Mazefsky, C. A., Dichter, G. S., Chiu, P. H., Richey, J. A., 
& Ollendick, T. H. (2014). Social-cognitive, physiological, and 
neural mechanisms underlying emotion regulation impairments: 
Understanding anxiety in autism spectrum disorder. International 
Journal of Developmental Neuroscience, 39, 22–36.

Williams, R. M., & Gilbert, J. E. (2020). Perseverations of the acad-
emy: A survey of wearable technologies applied to autism inter-
vention. International Journal of Human-Computer Studies, 143, 
102485.

Zantinge, G., van Rijn, S., Stockmann, L., & Swaab, H. (2017). Physio-
logical arousal and emotion regulation strategies in young children 
with autism spectrum disorders. Journal of Autism and Develop-
mental Disorders, 47(9), 2648–2657.

Zhang, L., Weitlauf, A. S., Amat, A. Z., Swanson, A., Warren, Z. E., 
& Sarkar, N. (2020). Assessing social communication and col-
laboration in autism spectrum disorder using intelligent collabora-
tive virtual environments. Journal of Autism and Developmental 
Disorders, 50(1), 199–211.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	“You Feel Like You Kind of Walk Between the Two Worlds”: A Participatory Study Exploring How Technology Can Support Emotion Regulation for Autistic People
	Abstract
	Introduction
	Emotion Regulation in Autism
	The Use of Technology to Support Emotion Regulation

	Methods
	Design
	Participants
	Procedure
	Focus Group Questions
	Qualitative Analysis

	Results and Discussion
	Theme 1: Communication Challenges
	Sub-theme: Emotion Processing Challenges
	Sub-theme: Person-Centered Technologies are Needed

	Theme 2: Views on Emotion Regulation Technology
	Sub-theme: Benefits of Emotion Regulation Technology
	Sub-theme: Challenges of Emotion Regulation Technology

	Theme 3: ‘How’ Technology is Implemented
	Sub-theme: Training is Needed
	Sub-theme: Defining Individual Goals and Needs


	Limitations
	Conclusion and Implications
	References




