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The rapid advancement and widespread adoption of voice assistance technology have shown promise in benefiting individuals
with disabilities, offering increased social participation, independence, and leisure activities. However, barriers to their full
utilization have been identified, leading to potential abandonment by users with disabilities. This rapid review is aimed at
filling the gap in the literature by investigating the utilization of voice assistants among people with disabilities for independent
living and community participation. A comprehensive search was conducted in academic literature databases, including
PubMed, Embase, and Web of Science, and gray data was sourced from public social media domains through Infegy. The
analysis included 48 articles and 281 social media posts that met the inclusion criteria. Neurodiversity, disabilities affecting
vision, and general disabilities were the most frequently discussed categories in both sources. The most common tasks
performed using voice assistants were interface control, reminders, and environmental control, with a focus on enabling
independence. Barriers to use mentioned in the literature included cognitive load during use, speech interpretation, lack of
nonverbal control, and privacy concerns, while gray data reported limited functionality and speech interpretation as primary
barriers. Amazon Alexa was the most discussed brand in both sources. The findings highlight the need for further research and
innovation to fully harness the potential benefits of voice assistants for individuals with disabilities. By addressing the identified
barriers and tailoring voice assistance technology to cater to the specific needs of different disability types, this technology can
become a powerful tool for enhancing the lives of individuals with disabilities and promoting greater independence and
community participation.

1. Introduction

The introduction and widespread usage of smartphones and
smart technology over the past decade has brought growth
in the use of voice assistants such as Amazon Alexa, Google
Assistant, Apple Siri, and Microsoft Cortana [1]. Voice assis-
tants heavily rely on voice recognition and artificial intelli-
gence to provide a service to the users [2]. In addition to
smartphones, voice assistants are also found in speakers
equipped with a microphone called smart speakers [3].

The increasing adoption of voice assistant technology
among US adults, projected to reach 48.2% by 2025 and
potentially encompassing 157.1 million users by 2026,
underscores its expanding role in society [4]. Amazon Alexa

and Google Assistant are the most popular voice assistants
among users [2]. This rapid growth presents an opportunity
to leverage voice assistants as a promising tool for maintain-
ing and boosting social participation, independence, and lei-
sure activities for individuals with disabilities [5, 6].

Schlomann [6] identified six benefits of voice assistants
for people with disabilities. First, voice assistants might facil-
itate access to technology for people with severe cognitive,
sensory, or physical disabilities who cannot use computers
or cell phones in a typical manner. Voice assistants can help
to solve usability issues like small buttons or text [7]. Second,
voice assistants might alleviate social isolation. People with
disabilities may come to feel less lonely while talking with
the voice assistant and even “personify” it (e.g., attributing
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the pronoun “she” to Alexa), becoming a form of social
companionship [8, 9]. Third, in the health area, voice assis-
tants might assist with health monitoring and medication
management [10, 11]. Fourth, voice assistants might be a
platform for leisure activities, as they can play music, tell
some jokes, and even sing [9, 12]. Fifth, voice assistants
might support independent living by automating activities
of daily living, such as calling someone, ordering food, shop-
ping online, and controlling lights [13, 14]. Furthermore,
this technology might lessen caregiver demand by reading
books, shopping, or answering simple questions [13]. Sixth,
voice assistants might positively affect a person’s sense of
agency. These devices allow people with disabilities to per-
form activities on their own and feel capable of accomplish-
ing those activities [9].

However, there are still barriers that may prevent the full
use of voice assistance technology to support functionality
for people with disabilities [1]. Among the most frequently
mentioned barriers are technological issues, such as instabil-
ity of the Internet connection and the technology not
responding as requested [8, 9, 12–14]. Data privacy and sur-
veillance are other issues raised in the literature [2, 8, 14].
There is also a lack of training and programs to teach people
with disabilities to use these devices [9, 15]. Moreover, there
are personal factors limiting use, such as a lack of knowledge
of the capabilities and functions of voice assistants, difficulty
discovering additional features, and difficulty remembering
commands to interact with the technology [8, 9, 13].

All these issues can lead to a high rate of abandonment
of this technology by users with disabilities. For instance,
they may feel that this technology is not easy to use or that
the voice assistant does not satisfy their demands, which
can lead to frustration [9]. If individuals with disabilities
do not feel satisfied using these devices and abandon them,
this could escalate to a new form of social exclusion [14].
As more and more people continue to interact with voice
assistants, people with disabilities could be left behind if
the barriers mentioned above are not adequately addressed.

Two recent scoping reviews were published on how
older adults use personal voice assistants and how people
with disabilities use smart speakers, specifically Arnold
et al. [16] and Tavares et al. [17]. However, both of these
reviews do not adequately delve into the needs and chal-
lenges faced by subpopulations within the disability commu-
nity. Moreover, the reviews were published over two years
ago, and given the rapid pace of expansion and upgrades
in voice assistance technology, it is crucial to continuously
explore the use of these devices by people with disabilities
to ensure accessibility and usability [12].

Hence, there exists a twofold gap in the literature: the
lack of comprehensive exploration of subpopulation needs
and the need for up-to-date research to keep pace with tech-
nological advancements. To address these gaps, further
research is warranted to explore the potential benefits and
challenges faced by individuals with disabilities using voice
assistants [8, 14]. Understanding the needs of this underre-
searched group, it is crucial to ascertain whether voice assis-
tants can truly serve as effective assistive technology for
them [6, 9].

Given the rapid global spread of voice assistant usage,
particularly amid the COVID-19 pandemic, conducting a
rapid review of evidence from 2021 to the present is essential
to capture the last state-of-the-art literature and usage trends
[18–20]. Hence, this review is aimed at identifying what
recent gray data and peer-reviewed literature have reported
on the utilization of voice assistance technology for indepen-
dent living and community participation among people with
disabilities. Understanding the current utilization of this
technology might provide valuable insights for enhancing
accessibility and usefulness, ultimately supporting this popu-
lation in achieving greater independence and participation
in their communities.

2. Methods

A PICO format was used to guide the search process, focus-
ing on population (P), intervention (I), comparison (C), and
outcome (O). The PICO framework is commonly utilized in
evidence-based practice and literature reviews to ensure a
structured approach to formulating research questions and
search strategies [21]. By utilizing the PICO framework,
the study ensures clarity and consistency in defining the
parameters for inclusion and exclusion criteria. These cri-
teria can be seen in Table 1.

PubMed, Embase, and Web of Science were searched
using a strategy that scans titles, abstracts, and text words
for terms related to voice assistants and the disability com-
munity. Subject headings related to disability were also used
for PubMed and Embase-specific thesaurus terms. No sub-
ject headings were used for smart technology as this has yet
to be integrated into MeSH and Emtree. The scholarly litera-
ture search was run on February 14, 2023, and exported to a
review software, PICO Portal (version 3.0.2023.0116) (PICO
Portal, New York, NY, United States. Available at http://www
.picoportal.org), shortly thereafter for deduplication.

In addition to searching academic literature sources,
gray data, data sourced from public social media domains,
was searched via Infegy (Infegy Atlas, 210W 19 Terrace
#200, Kansas City, MO 64108. Available at http://www
.infegy.com) on April 9, 2023. A search strategy for Infegy
similar to the aforementioned strategy was developed. Some
terms were modified to adapt the search to social media. It
should be noted that search terms related to the deaf and
hard of hearing community were removed from the Infegy
strategy due to a high number of misnomer phrases such
as “Siri is deaf,” implying the device did not recognize
speech, rather than about the deaf community. This did
not exclude results related to the deaf community, but it also
did not actively search for them. Complete search strategies
and term categories can be seen in Tables 2–5.

All database records retrieved were uploaded to PICO
Portal and automatically deduplicated selecting the most
complete and/or recent version. Abstract screening, full-
text screening, and data extraction were completed using
conventional double screening by two independent
reviewers followed by consolidation on any conflict. If no
consensus was reached, a third reviewer served as a judica-
tor. Full-text versions of all titles that passed abstract
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screening or needed further review were obtained for full-
text screening. A PRISMA flow diagram of the screening
results can be seen in Figures 1 and 2 [22]. Table 6 summa-
rizes all included articles.

Data extraction was performed utilizing PICO Portal’s
customizable data extraction forms. The final data extracted
was then exported to Excel for further analysis according to
the domain of interest. Certain extraction categories only
pertained to either the peer-reviewed or gray data, and this
and the categories as a whole can be seen in Table 7.

To summarize and explain the characteristics and find-
ings of the included literature, a synthesis was produced with
information supplied in the text and tables. The synthesis
investigates the relationships and findings both within and
between the included evidence. Subgroup analysis was per-
formed based on the type of disability of participants.
Disability categories will include general, mobility/dexterity,
hearing, vision, chronic health, and neurodiverse-based
disabilities.

3. Results

3.1. Sources. The analysis included 48 articles from the aca-
demic literature and 281 media posts that met our inclusion
criteria. Publishing journals and conferences along with the
primary domain of articles were recorded, identifying 39
unique publishing sources, across 7 domains. The majority
of articles (58.3%) came from the combined fields of tech-
nology and engineering, with significantly fewer articles
sourced from the remaining fields. Of gray posts, 75.1%
came from Twitter, and 36.3% of the reporters/content
creators indicated having a disability. Following disabled
people, news outlets (21.4%), service/medical providers
(14.9%), and family members/caregivers of disabled people
(12.8%) were the most common reporter types (see
Figure 3 for full reporter information).

3.2. Types of Disabilities. Gray data was further analyzed to
determine the types of disabilities mentioned along with
device brand, type, primary utilization, tasks performed,
and any barriers reported. Neurodiversity was the most fre-

quently discussed disability category reported by 29.2% of
posts, followed by disabilities affecting vision (26.3%), gen-
eral (17.4%), speech (16.4%), and mobility/dexterity
(12.5%). Chronic health conditions and disabilities affecting
hearing were the least discussed at 1.4% and 2.1%, respec-
tively. Due to the high frequency, neurodiverse was further
broken down into subcategories, ADHD was mentioned in
47.6% of neurodiverse posts, followed by dyslexia (28.0%),
and autism (17.1%). Literature data was similarly analyzed
with the most common disability found in articles being
speech at 50% followed by mobility/dexterity (39.6%), neu-
rodiverse (31.3%), vision (22.9%), hearing (20.8%), and
chronic health (16.7%). Neurodiversity discussed in the liter-
ature was primarily focused on dementia, which was men-
tioned in 60% of articles, and more broadly cognitive
impairment in 46.7%. This was followed by intellectual dis-
ability (33.3%) and autism (13.3%). For a full report on the
disabilities mentioned, see Figure 4.

3.3. Tasks Performed with Voice Assistants. The focus of this
review was to determine how people with disabilities utilize
voice assistants; across gray data, 63.7% of posts identified
tasks that enable independence, which for this project is
defined as being able to perform a task without the assistance
of another person. Only 12.6% of posts focused on enabling
participation, defined as engaging with others. The most
reported tasks by posts involved interface control (28.8%),
reminders (16.4%), environmental control (15.7%), commu-
nication (11.4%), and reading (10.7%). All articles in the lit-
erature discussed tasks that enable independence, while
only 52.1% discussed participation tasks. The most common
tasks were similar to those of the gray data, being interface
control (85.4%), environment control (50%), communica-
tion (45.8%), media management (39.6%), and information
retrieval (37.5%). An individual breakdown of task utilization
mentioned by disability can be seen in Table 8.

3.4. Barriers. Along with tasks involved in utilization, bar-
riers to use were also assessed. Gray data focused on a much
smaller pool of barriers as seen in Figure 5, and only 26.7%
of posts mentioned a barrier at all in comparison to 50%

Table 1: Inclusion and exclusion criteria.

Criteria Inclusion Exclusion criteria

Population
People with disabilities (PWD) in the home and

community setting∗
PWD in rehabilitation, hospital, or long-term care

facilities, or no mention of PWD

Intervention Any mainstream personal voice assistant∗∗

Describes technical developments but not use by PWD,
except for developments aimed at eliminating specific

barriers of existing voice assistants
Technology that requires nonvoice input or nonvoice
equivalent input to accomplish the primary function

Comparison None or control group None

Outcome of interest Usage and impact on independence and participation
Insufficient information on how interactions support or

hinder participation and independence

Time 2021–present (via date limiters) Pre-2021 (via date limiters)

Language English or Spanish Other languages

∗ includes disabilities of any type of disability (e.g., motor, sensory, speech, and intellectual) among any adult age group. ∗∗ includes Amazon Alexa, Google
Assistant, Apple Siri, Microsoft’s Cortana, and Samsung Bixby.
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Table 2: PubMed search strategy.

# Term category Query Result

1 Disability related

“Amniotic Band Syndrome”[MH] OR “Amputation, Surgical”[MH] OR “Amputation,
Traumatic”[MH] OR “Amputation Stumps”[MH] OR “Autism Spectrum

Disorder”[MH] OR “Blindness”[MH] OR “Brain Injuries”[MH] OR “Cerebral
Palsy”[MH] OR “Disabled Persons”[MH] OR “Dwarfism”[MH] OR “Fetal Alcohol
Spectrum Disorders”[MH] OR “Glaucoma”[MH] OR “Hearing Aids”[MH] OR

“Hearing Loss”[MH] OR “Macular Degeneration”[MH] OR “Multiple Sclerosis”[MH]
OR “Neurocognitive Disorders”[MH] OR “Neurodevelopmental Disorders”[MH] OR

“Orthopedic Equipment”[MH] OR “Osteogenesis Imperfecta”[MH] OR
“Paralysis”[MH] OR “self-help devices”[MH] OR “Service Animals”[MH] OR “Spinal
Cord Diseases”[MH] OR “Stroke”[MH] OR “Vision, Low”[MH] OR “Spinal Cord
Diseases”[MH] OR “assistive techno∗”[TW] OR disab∗[TW] OR handicap∗[TW]
OR “service animal∗”[TW] OR “service dog∗”[TW] OR “cochlear implant∗”[TW]
OR deaf∗[TW] OR “hard of hearing”[TW] OR “hearing aid∗”[TW] OR “hearing
impair∗”[TW] OR “hearing loss∗”[TW] OR deafblind∗[TW] OR ADHD[TW] OR
asperger∗[TW] OR “attention deficit∗”[TW] OR autis∗[TW] OR “cognitive delay∗

”[TW] OR “cognitive impair∗”[TW] OR “cognitively delay∗”[TW] OR
“developmental delay∗”[TW] OR “developmental dis∗”[TW] OR “developmentally
delay∗”[TW] OR “down syndrome”[TW] OR “down∗s syndrome”[TW] OR “downs
syndrome”[TW] OR dyslexi∗[TW] OR “fetal alcohol syndrome∗”[TW] OR “fragile

X”[TW] OR “intellectual impair∗”[TW] OR “intellectually impair∗”[TW] OR
“mental impair∗”[TW] OR “mentally impair∗”[TW] OR neurodiv∗[TW] OR

nonverbal∗[TW] OR “Prader Willi syndrome∗”[TW] OR “Prader-Willi syndrome∗
”[TW] OR “speech impair∗”[TW] OR “traumatic brain injur∗”[TW] OR

Achondroplasia[TW] OR “amniotic band syndrome∗”[TW] OR amput∗[TW] OR
“Amyotrophic Lateral Sclerosis”[TW] OR cane∗[TW] OR crutch∗[TW] OR dwarf∗
[TW] OR dystroph∗[TW] OR hemipleg∗[TW] OR “limb difference∗”[TW] OR “limb
loss∗”[TW] OR “little people∗”[TW] OR “little person∗”[TW] OR “Lou Gehrig∗
”[TW] OR “manual chair∗”[TW] OR “mobility aid∗”[TW] OR “mobility device∗
”[TW] OR “mobility impair∗”[TW] OR “multiple sclerosis”[TW] OR Myelitis[TW]

OR “osteogenesis imperfecta”[TW] OR paraly∗[TW] OR parapleg∗[TW] OR
“physical impair∗”[TW] OR “physically challenged”[TW] OR “physically impair∗

”[TW] OR polio∗[TW] OR “power chair∗”[TW] OR quadrapleg∗[TW] OR scooter∗
[TW] OR “Spinal cord injur∗”[TW] OR “spinal muscular atroph∗”[TW] OR

tetrapleg∗[TW] OR walker∗[TW] OR wheelchair∗[TW] OR stroke∗[TW] OR “blind
people∗”[TW] OR “blind person∗”[TW] OR blindness[TW] OR glaucoma[TW] OR

“guide dog∗”[TW] OR “low vision”[TW] OR “macular degeneration”[TW] OR
“people who are blind”[TW] OR “Person who is blind∗”[TW] OR “seeing eye dog∗
”[TW] OR “sight loss”[TW] OR “Vision impair∗”[TW] OR “vision loss”[TW] OR
“visual disorder∗”[TW] OR “Visually impair∗”[TW] OR “auditory processing

disorder∗”[TW] OR “cochlea prosth∗”[TW] OR “cognitively challenged”[TW] OR
“cognitively defic∗”[TW] OR “cerebral pals∗”

2,286,090

2 Smart assistants

“alexa”[TW] OR “amazon dot”[TW] OR “amazon echo”[TW] OR “apple assistant∗
”[TW] OR “apple home∗”[TW] OR “apple voice”[TW] OR “conversational agent∗
”[TW] OR “conversational assistan∗”[TW] OR “conversational device∗”[TW] OR

“conversational interfac∗”[TW] OR “conversational system∗”[TW] OR
“conversational technolog∗”[TW] OR “cortana”[TW] OR “dialogue system∗”[TW]
OR “digital assistan∗”[TW] OR “google assistant”[TW] OR “google home”[TW] OR
“google nest”[TW] OR “homepod”[TW] OR “intelligent dialogue agent∗”[TW] OR
“intelligent personal assistan∗”[TW] OR “interactive voice”[TW] OR “microsoft
assistant∗”[TW] OR “ok google”[TW] OR “okay google”[TW] OR “siri”[TW] OR
“smart assistant∗”[TW] OR “smart home”[TW] OR “smart speaker∗”[TW] OR
“virtual assistan∗”[TW] OR “virtual home assistan∗”[TW] OR “virtual personal
assistan∗”[TW] OR “voice activated “[TW] OR “voice assistan∗”[TW] OR “voice

control∗”[TW] OR “voice enabl∗”[TW] OR “voice initiat∗”[TW] OR “voice interact∗
”[TW] OR “voice operat∗”[TW] OR “voice power∗”[TW] OR “samsung bixby”[TW]

7,214

3 #1 and #2 #1 AND #2 653

4 From 2021/1/1 to 2023/1/1 AND (2021/1/1:2023/1/1[pdat]) 159
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Table 3: Embase search strategy.

# Term category Query Result

1 Disability related

(“assistive techno∗”:ti,ab,kw OR disab∗:ti,ab,kw OR handicap∗:ti,ab,kw OR “service
animal∗”:ti,ab,kw OR “service dog∗”:ti,ab,kw OR “cochlear implant∗”:ti,ab,kw OR deaf∗
:ti,ab,kw OR “hard of hearing”:ti,ab,kw OR “hearing aid∗”:ti,ab,kw OR “hearing impair∗

”:ti,ab,kw OR “hearing loss∗”:ti,ab,kw OR deafblind∗:ti,ab,kw OR adhd:ti,ab,kw OR
asperger∗:ti,ab,kw OR “attention deficit∗”:ti,ab,kw OR autis∗:ti,ab,kw OR “cognitive delay∗

”:ti,ab,kw OR “cognitive impair∗”:ti,ab,kw OR “cognitively delay∗”:ti,ab,kw OR
“developmental delay∗”:ti,ab,kw OR “developmental dis∗”:ti,ab,kw OR “developmentally
delay∗”:ti,ab,kw OR “down syndrome”:ti,ab,kw OR “down∗s syndrome”:ti,ab,kw OR

“downs syndrome”:ti,ab,kw OR dyslexi∗:ti,ab,kw OR “fetal alcohol syndrome∗”:ti,ab,kw OR
“fragile x”:ti,ab,kw OR “intellectual impair∗”:ti,ab,kw OR “intellectually impair∗”:ti,ab,kw
OR “mental impair∗”:ti,ab,kw OR “mentally impair∗”:ti,ab,kw OR neurodiv∗:ti,ab,kw OR
nonverbal∗:ti,ab,kw OR “prader willi syndrome∗”:ti,ab,kw OR “prader-willi syndrome∗

”:ti,ab,kw OR “speech impair∗”:ti,ab,kw OR “traumatic brain injur∗”:ti,ab,kw OR
achondroplasia:ti,ab,kw OR “amnion band syndrome∗”:ti,ab,kw OR amput∗:ti,ab,kw OR
“amyotrophic lateral sclerosis”:ti,ab,kw OR cane∗:ti,ab,kw OR crutch∗:ti,ab,kw OR dwarf∗
:ti,ab,kw OR dystroph∗:ti,ab,kw OR hemipleg∗:ti,ab,kw OR “limb difference∗”:ti,ab,kw OR
“limb loss∗”:ti,ab,kw OR “little people∗”:ti,ab,kw OR “little person∗”:ti,ab,kw OR “lou

gehrig∗”:ti,ab,kw OR “manual chair∗”:ti,ab,kw OR “mobility aid∗”:ti,ab,kw OR “mobility
device∗”:ti,ab,kw OR “mobility impair∗”:ti,ab,kw OR “multiple sclerosis”:ti,ab,kw OR

myelitis:ti,ab,kw OR “osteogenesis imperfecta”:ti,ab,kw OR paraly∗:ti,ab,kw OR parapleg∗
:ti,ab,kw OR “physical impair∗”:ti,ab,kw OR “physically challenged”:ti,ab,kw OR “physically
impair∗”:ti,ab,kw OR polio∗:ti,ab,kw OR “power chair∗”:ti,ab,kw OR quadrapleg∗:ti,ab,kw

OR scooter∗:ti,ab,kw OR “spinal cord injur∗”:ti,ab,kw OR “spinal muscular atroph∗
”:ti,ab,kw OR tetrapleg∗:ti,ab,kw OR walker∗:ti,ab,kw OR wheelchair∗:ti,ab,kw OR stroke∗
:ti,ab,kw OR “blind people∗”:ti,ab,kw OR “blind person∗”:ti,ab,kw OR blindness:ti,ab,kw OR

glaucoma:ti,ab,kw OR “guide dog∗”:ti,ab,kw OR “low vision”:ti,ab,kw OR “macular
degeneration”:ti,ab,kw OR “people who are blind”:ti,ab,kw OR “person who is blind∗
”:ti,ab,kw OR “seeing eye dog∗”:ti,ab,kw OR “sight loss”:ti,ab,kw OR “vision impair∗

”:ti,ab,kw OR “vision loss”:ti,ab,kw OR “visual disorder∗”:ti,ab,kw OR “visually impair∗
”:ti,ab,kw OR “auditory processing disorder∗”:ti,ab,kw OR “cochlea prosth∗”:ti,ab,kw OR
“cognitively challenged”:ti,ab,kw OR “cognitively defic∗”:ti,ab,kw OR “cerebral pals∗

”:ti,ab,kw) OR (“assistive technology”:exp OR “disability”:exp OR “service animal”:exp OR
“service dog”:exp OR “hearing aid”:exp OR “hearing impairment”:exp OR “visual

disorder”:exp OR “attention deficit hyperactivity disorder”:exp OR “autism”:exp OR
“cognitive delay”:exp OR “cognitive defect”:exp OR “developmental delay”:exp OR “mental

deficiency”:exp OR “language disability”:exp OR “intellectual impairment”:exp OR
“neurodiversity”:exp OR “speech disorder”:exp OR “brain injury”:exp OR

“achondroplasia”:exp OR “amputation”:exp OR “paralysis”:exp OR “mobility device”:exp
OR “dwarfism”:exp OR “muscular dystrophy”:exp OR “limb loss”:exp OR “multiple

sclerosis”:exp OR “myelitis”:exp OR “osteogenesis imperfecta”:exp OR “disabled person”:exp
OR “poliomyelitis”:exp OR “spinal cord injury”:exp OR “cerebrovascular accident”:exp OR

“glaucoma”:exp OR “macular degeneration”:exp)

3,506,070

2 Smart assistants

“alexa”:ti,ab,kw OR “amazon dot”:ti,ab,kw OR “amazon echo”:ti,ab,kw OR “apple assistant∗
”:ti,ab,kw OR “apple home∗”:ti,ab,kw OR “apple voice”:ti,ab,kw OR “conversational agent∗
”:ti,ab,kw OR “conversational assistan∗”:ti,ab,kw OR “conversational device∗”:ti,ab,kw OR

“conversational interfac∗”:ti,ab,kw OR “conversational system∗”:ti,ab,kw OR
“conversational technolog∗”:ti,ab,kw OR “cortana”:ti,ab,kw OR “dialogue system∗”:ti,ab,kw
OR “digital assistan∗”:ti,ab,kw OR “google assistant”:ti,ab,kw OR “google home”:ti,ab,kw OR
“google nest”:ti,ab,kw OR “homepod”:ti,ab,kw OR “intelligent dialogue agent∗”:ti,ab,kw OR

“intelligent personal assistan∗”:ti,ab,kw OR “interactive voice”:ti,ab,kw OR “microsoft
assistant∗”:ti,ab,kw OR “ok google”:ti,ab,kw OR “okay google”:ti,ab,kw OR “siri”:ti,ab,kw
OR “smart assistant∗”:ti,ab,kw OR “smart home”:ti,ab,kw OR “smart speaker∗”:ti,ab,kw OR

“virtual assistan∗”:ti,ab,kw OR “virtual home assistan∗”:ti,ab,kw OR “virtual personal
assistan∗”:ti,ab,kw OR “voice activated”:ti,ab,kw OR “voice assistan∗”:ti,ab,kw OR “voice
control∗”:ti,ab,kw OR “voice enabl∗”:ti,ab,kw OR “voice initiat∗”:ti,ab,kw OR “voice

interact∗”:ti,ab,kw OR “voice operat∗”:ti,ab,kw OR “voice power∗”:ti,ab,kw OR “samsung
bixby”:ti,ab,kw

9,499

3 #1 and #2 #1 AND #2 1,093

4 From 2021/1/1 to 2023/1/1 AND [2021-2023]/py 236
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of articles. The most common gray data-reported barriers
were speech interpretation (11.4%), limited functionality
(8.9%), lack of voice control in existing devices and apps
(4.3%), privacy (3.2%), and assistive features removed
(2.8%). The literature identified far more barriers, the most
frequent being cognitive load during use (41.7%), speech
interpretation (39.6%), lack of nonverbal control (33.3%),
cognitive load during setup (25%), privacy (25%), limited
functionality (20.8%), and maintenance (20.8%). A full
breakdown of barriers by disability type can be seen in
Table 9.

3.5. Voice Assistant Brands and Environments in Which They
Are Used. Device type and brand utilized were also collected.
Amazon, Google, and Apple were the only widespread
brands mentioned throughout all posts and articles. Reliabil-
ity and functionality varied greatly by both post and article,
often contradicting one another, so no conclusion can be
made in that regard without further investigation. Alexa

was the most discussed product spanning 43.1% of gray
posts. Google and Siri had similar frequencies at 19.9% and
19.2%, respectively. Most posts did not specify the exact
device type (i.e., smartphone and smart speaker) nor what
environment it was used in, but of those that did 21.7%
mentioned home-specific use, while only 3.9% mentioned
community use. Among the literature, Alexa and Google
products were equally represented at 41.7%, prototype prod-
ucts were involved in 37.5% of articles, and Apple products
were seen in 16.7%. Academic articles reported setting usage
more, with 62.5% reporting use in the home, while only
14.6% reported community.

4. Discussion

This rapid review provided a comprehensive overview of the
current landscape of voice assistant utilization among the
disability community. It also provided a unique opportunity
to compare the focus of academic, peer-reviewed literature

Table 4: Web of Science search strategy.

# Term category Query Result

1 Disability related

ALL=(“assistive techno∗” OR disab∗ OR handicap∗ OR “service animal∗” OR “service dog∗” OR
“cochlear implant∗” OR deaf∗ OR “hard of hearing” OR “hearing aid∗” OR “hearing impair∗”
OR “hearing loss∗” OR deafblind∗ OR ADHD OR asperger∗ OR “attention deficit∗” OR autis∗
OR “cognitive delay∗” OR “cognitive impair∗” OR “cognitively delay∗” OR “developmental
delay∗” OR “developmental dis∗” OR “developmentally delay∗” OR “down syndrome” OR

“down∗s syndrome” OR dyslexi∗ OR “fetal alcohol syndrome∗” OR “fragile X” OR “intellectual
impair∗” OR “intellectually impair∗” OR “mental impair∗” OR “mentally impair∗” OR

neurodiv∗ OR nonverbal∗ OR “Prader Willi syndrome∗” OR “Prader-Willi syndrome∗” OR
“speech impair∗” OR “traumatic brain injur∗” OR Achondroplasia OR “amniotic band

syndrome∗” OR amput∗ OR “Amyotrophic Lateral Sclerosis” OR cane∗ OR crutch∗ OR dwarf∗
OR dystroph∗ OR hemipleg∗ OR “limb difference∗” OR “limb loss∗” OR “little people∗” OR
“little person∗” OR “Lou Gehrig∗” OR “manual chair∗” OR “mobility aid∗” OR “mobility
device∗” OR “mobility impair∗” OR “multiple sclerosis” OR Myelitis OR “osteogenesis

imperfecta” OR paraly∗ OR parapleg∗ OR “physical impair∗” OR “physically challenged” OR
“physically impair∗” OR polio∗ OR “power chair∗” OR quadrapleg∗ OR scooter∗ OR “Spinal
cord injur∗” OR “spinal muscular atroph∗” OR tetrapleg∗ OR walker∗ OR wheelchair∗ OR

stroke∗ OR “blind people∗” OR “blind person∗” OR blindness OR glaucoma OR “guide dog∗”
OR “low vision” OR “macular degeneration” OR “people who are blind” OR “Person who is

blind∗” OR “seeing eye dog∗” OR “sight loss” OR “Vision impair∗” OR “vision loss” OR “visual
disorder∗” OR “Visually impair∗” OR “auditory processing disorder∗” OR “cochlea prosth∗” OR

“cognitively challenged” OR “cognitively defic∗” OR “cerebral pals∗”)

2,800,200

2 Smart assistants

ALL=(“alexa” OR “amazon dot” OR “amazon echo” OR “apple assistant∗” OR “apple home∗” OR
“apple voice” OR “conversational agent∗” OR “conversational assistan∗” OR “conversational
device∗” OR “conversational interfac∗” OR “conversational system∗” OR “conversational

technolog∗” OR “cortana” OR “dialogue system∗” OR “digital assistan∗” OR “google assistant”
OR “google home” OR “google nest” OR “homepod” OR “intelligent dialogue agent∗” OR

“intelligent personal assistan∗” OR “interactive voice” OR “microsoft assistant∗” OR “ok google”
OR “okay google” OR “siri” OR “smart assistant∗” OR “smart home” OR “smart speaker∗” OR

“virtual assistan∗” OR “virtual home assistan∗” OR “virtual personal assistan∗” OR “voice
activated “OR “voice assistan∗” OR “voice control∗” OR “voice enabl∗” OR “voice initiat∗” OR

“voice interact∗” OR “voice operat∗” OR “voice power∗” OR “samsung bixby”)

50,450

3 #1 and #2
#1 AND #2 Editions:

WOS.SCI,WOS.SSCI,WOS.AHCI,WOS.ISTP,WOS.ISSHP,WOS.BSCI,WOS.BHCI,WOS.ESCI
5,083

4
From 2021/1/1 to

2023/1/1

Editions:
WOS.SCI,WOS.SSCI,WOS.AHCI,WOS.ISTP,WOS.ISSHP,WOS.BSCI,WOS.BHCI,WOS.ESCI

Timespan: 2021-01-01 to 2023-02-14
883
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with unfiltered community discussion. Overall, both groups
touched on similar usage patterns and pain points that need
improvement, but the frequency of topics discussed varied
considerably among the subpopulations of the disability
community. While the data collected provides a wide
breadth of new information, caution must be taken in its
interpretation, as the nature of this review does not lend
itself to establishing causation or drawing definitive conclu-
sions. Instead, it is meant to allow for broader themes and
connections to be found to help guide future research.

4.1. Use of Voice Assistants for Independence. The analysis
revealed that the majority of posts and articles focused on
tasks that enable independence, such as interface control,
reminders, communication, and environmental control.
This aligns with the potential benefits of voice assistants
for individuals with disabilities, including facilitating access
to technology, affecting positively a person’s sense of agency,
and supporting independent living [6]. Furthermore, the lit-
erature also expounded upon the relevance of these devices
in facilitating participation tasks, which involve engagement

Table 5: Infegy search strategy.

# Term category Query Results

1 Disability related

“the disabled” OR “disabled people” OR “disabled person” OR “disabled peoples” OR “disabled
persons” OR “disability” OR “disabilities” OR “disabled community” OR “disabled individual” OR
“disabled vet∗” OR “assistive technologies” OR “assistive technology” OR “assistive tech” OR
“handicap” OR “handicaps” OR “handicapped” OR “cochlear implant” OR “cochlear implants”
OR ADHD OR “attention deficit∗” OR autistic OR autistics OR autism OR “cognitive delay” OR
“cognitive delays” OR “cognitive impairment” OR “cognitive impairments” OR “cognitively

delayed” OR “developmental delays” OR “developmental delay” OR “developmental disorder” OR
“developmental disorders” OR “developmentally delayed” OR “down syndrome” OR “down’s
syndrome” OR “downs syndrome” OR “learning disability” OR “learning disabilities” OR

dyslexics OR dyslexic OR dyslexia OR “intellectual impairments” OR “intellectual impairment”
OR “intellectually impaired” OR “mental impairments” OR “mental impairment” OR “mentally
impaired” OR neurodivergent OR neurodivergents OR neurodivergence OR neurodiversity OR

neurodiverse OR nonverbal OR “speech impaired” OR “speech impairment” OR “speech
impairments” OR “traumatic brain” OR amputees OR amputee OR “ALS” OR dwarfism OR
dystrophy OR dystrophies OR “limb difference” OR “limb loss” OR “little people” OR “little
person” OR “Lou Gehrig” OR “manual chair” OR “manual chairs” OR “mobility aid” OR
“mobility aids” OR “mobility device” OR “mobility devices” OR “mobility impairment” OR
“mobility impairments” OR “mobility impaired” OR “multiple sclerosis” OR myelitis OR
“osteogenesis imperfecta” OR paralysis OR paralyzed OR paraplegic OR paraplegics OR

paraplegia OR “physical impaired” OR “physical impairment” OR “physical impairments” OR
“physically challenged” OR “physically impaired” OR polio OR “power chair” OR “power chairs”
OR quadriplegia OR quadriplegic OR quadriplegics OR “Spinal cord injuries” OR “Spinal cord

injury” OR “spinal muscular atrophy” OR tetraplegic OR tetraplegics OR tetraplegia OR
wheelchair OR wheelchairs OR stroke OR “blind people” OR “blind person” OR blindness OR
“low vision” OR “people who are blind” OR “Person who is blind” OR “sight loss” OR “Vision
impaired” OR “Vision impairment” OR “Vision impairments” OR “vision loss” OR “visual

disorder” OR “visual disorders” OR “Visually impaired” OR “auditory processing disorder” OR
“cognitively challenged” OR “cerebral palsy”

N/A

2 Smart assistants

NEAR/6 (“alexa” OR “amazon dot” OR “amazon echo” OR “apple assistant” OR “apple home”
OR “apple voice” OR “cortana” OR “digital assistant” OR “digital assistants” OR “google assistant”
OR “google home” OR “google nest” OR “homepod” OR “intelligent personal assistant” OR

“intelligent personal assistants” OR “interactive voice” OR “microsoft assistant” OR “ok google”
OR “okay google” OR “siri” OR “smart assistant” OR “smart assistants” OR “smart home” OR
“smart speaker” OR “smart speakers” OR “virtual assistant” OR “virtual assistants” OR “virtual
home assistant” OR “virtual home assistants” OR “virtual personal assistant” OR “virtual personal
assistants” OR “voice activated” OR “voice assistant” OR “voice assistants” OR “voice control” OR

“voice enabled” OR “voice initiated” OR “voice interactive” OR “voice operated” OR “voice
powered”)

N/A

3 Misnomer phrases

NOT (“disabled siri” OR “disabled microphone” OR “disabled alexa” OR “disabled google” OR
“disable siri” OR “disable microphone” OR “disable alexa” OR “disable google” OR “disable
gravity” OR music OR “tone deaf” OR “alexa is deaf” OR “siri is deaf” OR “gift card” OR

“giftcard” OR “gift cards” OR “giftcards” OR “giveaway” OR “give away” OR “win” OR “Big Time
Rush” OR “siri is dyslexic” OR “alexa is deaf” OR “siri is deaf” OR “kids” OR “children”)

N/A

4 Language English, Spanish N/A

5
From 2021/1/1
to 2023/1/1

Start Date 2021 January 1st End Date 2023 April 9th 4041
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with others, thus underscoring their capacity to augment the
overall quality of life for individuals with disabilities.

Voice assistants serve as accessible interfaces that enable
individuals with disabilities to interact with various digital
devices and services using voice commands, thereby reducing
barriers to technology access and enhancing digital inclusion.
By providing hands-free control and assistance with daily
tasks such as setting reminders, managing schedules, and
accessing information, voice assistants empower individuals
with disabilities to perform activities independently, foster-
ing a sense of autonomy and self-efficacy [9]. Additionally,
voice assistants can assist individuals with disabilities in
managing their home environment, controlling smart home
devices, and accessing essential services, such as ordering
groceries or scheduling transportation, thereby streamlining
daily living activities and improving overall quality of life
[12]. Finally, these devices facilitate communication and
social interaction by enabling individuals with disabilities to
make phone calls, send messages, and access social media
platforms using voice commands, thereby promoting greater
connectivity and community participation [16].

4.2. Where to Use Voice Assistants. Teasing out the setting in
which these devices were used proved to be difficult, with
many gray and literature-based sources reporting nonspe-
cific environments. Neither the gray reports nor literature
articles focused heavily on community use, suggesting a lack
of community-based applications being explored in depth.
This might be explained by smart speakers being restricted
to Wi-Fi-enabled locations but would not explain the lack
of information on voice assistant use on smartphones. Sim-
ilarly, workplace-specific applications of voice assistants
were absent from the academic literature. In the media posts,
however, there was a small (2.1% of posts), but present inter-
est in potential workplace use, suggesting that research could
be expanded to a higher level of instrumental activities of
daily living. Most of the posts and articles also focused more
on primary devices (speakers and smartphones) rather than
secondary applications (such as apps and skills). This could
be due to a lack of apps/skills available, the fact that some
assistants such as Siri do not have add-on apps, or even that
participants may view them collectively and not distinguish
a built-in feature from an add-on application.
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Records excluded
(n = 697)
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Reports not retrieved
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Reports assessed for eligibility
(n = 218)
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New studies included in review
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Figure 1: Literature PRISMA flow diagram.
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4.3. Barriers. Despite the promising benefits, the study also
shed light on the barriers that may hinder the full utilization
of voice assistants among individuals with disabilities. These
barriers include limited functionality, data privacy concerns,
a lack of training programs, and personal factors such as a
limited understanding of the device’s capabilities and diffi-
culty remembering commands. Among these challenges,
speech interpretation and the removal of assistive features
were noteworthy in the data.

4.3.1. Speech Interpretation. The barrier of speech interpreta-
tion is most evident in the literature, as it became evident
that the deaf and hard of hearing communities indeed have
an interest in using smart assistants similar to voice assis-
tants. While all three major voice assistants available (Goo-
gle Assistant, Siri, and Alexa) have keyboard alternatives to
voice, this does not appear to meet the needs of deaf individ-
uals. Many articles noted that a desire for such systems to be
able to recognize sign language, or at the very least develop

gesture-based interactions exists within the deaf community.
This topic was the focus of multiple development-based
research articles which all succeeded in creating functional
early-stage models. Despite the success of development
models, there appears to be little evidence of translation
occurring in commercial products to spur any discussion
on social media.

This same issue existed within the speech-related cate-
gory where brain control interfaces (BCI) can be seen being
used as a solution for the lack of nonverbal control options
across 14.3% of speech-related articles, and 12.3% of all gray
data mentioned the barrier of lack of nonverbal control, but
discussion on BCI is completely absent on social media.
While there has been limited discussion on nonverbal con-
trol across media data, efforts have been made to improve
commercial devices’ speech interpretation for users with
speech impairments. Initially, multiple posts advertised and
discussed new add-on skills for Alexa devices that improved
speech interpretation. Not long after, user reactions flowed
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Figure 2: Gray data PRISMA flow diagram.
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l
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w
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ra
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w
it
h

di
ab
et
es

(n
=
7)

A
pp

le
/S
ir
i
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w
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p
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/
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pr
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w
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s
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R
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m
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io
n

(i
i)
E
nv
ir
on

m
en
ta
l
co
nt
ro
ls

(i
ii)

In
fo
rm

at
io
n
re
tr
ie
va
l

(i
v)

In
te
rf
ac
e
co
nt
ro
l/
de
vi
ce

in
te
ra
ct
io
n

(v
)
M
ed
ia

m
an
ag
em

en
t

(v
i)
Sc
he
du

lin
g

In
de
pe
nd

en
ce

ai
d
an
d

pa
rt
ic
ip
at
io
n
ai
d

(i
)
B
ra
in

co
nt
ro
li
nt
er
fa
ce
s

(i
i)
C
og
ni
ti
ve

lo
ad

du
ri
ng

us
e

(i
ii)

La
ck

of
no

nv
er
ba
l
co
nt
ro
l

B
ra
in
-c
om

pu
te
r

in
te
rf
ac
e
en
ab
le
d
us
er
s

to
ac
ce
ss

di
ve
rs
e
m
ed
ia

an
d
en
vi
ro
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en
ta
l

co
nt
ro
ls
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lo
ng

w
it
h
a

te
xt
in
g
ap
p.
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te
gr
at
in
g

vo
ic
e
co
m
m
an
ds

w
it
h

br
ai
n-
co
m
pu

te
r

in
te
rf
ac
e
en
ha
nc
ed

de
vi
ce

co
nt
ro
l

O
um

ar
d
et

al
.(
20
22
)
[4
8]

T
o
un

de
rs
ta
nd

w
he
th
er

ho
w
an
d
w
hy

vo
ic
e
as
si
st
an
ts
ar
e

su
it
ab
le
fo
r
bl
in
d
an
d

vi
su
al
ly

im
pa
ir
ed

pe
op

le
an
d
w
ha
t
ha
s
to

be
do

ne
fo
r
an

ev
en

be
tt
er

ac
ce
pt
an
ce

an
d

be
ne
fi
t

A
du

lts
w
it
h
vi
su
al
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pa
ir
m
en
ts
(n

=
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6)
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)
A
m
az
on

/A
le
xa

(i
i)
A
pp

le
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ir
i

(i
ii)

G
oo
gl
e

(i
)
C
om

m
un

ic
at
io
n

(i
i)
D
ic
ta
ti
on

(i
ii)

E
nv
ir
on

m
en
ta
l

co
nt
ro
ls

(i
v)
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fo
rm

at
io
n
re
tr
ie
va
l

(v
)
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te
rf
ac
e
co
nt
ro
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de
vi
ce

in
te
ra
ct
io
n

(v
i)
M
at
h

(v
ii)

M
ed
ia

m
an
ag
em

en
t

(v
iii
)
N
av
ig
at
io
n

(i
x)

R
em

in
de
rs

(x
)
Sc
he
du

lin
g

In
de
pe
nd

en
ce

ai
d
an
d

pa
rt
ic
ip
at
io
n
ai
d

(i
)
In
te
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et

co
nn

ec
ti
on

(i
i)
Li
m
it
ed

fu
nc
ti
on
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it
y

(i
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P
ri
va
cy

(i
v)

R
em

ov
al
of

pa
st
as
si
st
iv
e

fe
at
ur
es

(v
)
R
es
po

ns
e
ti
m
e
in
te
rv
al

(v
i)
Sp
ee
ch

in
te
rp
re
ta
ti
on

V
oi
ce

as
si
st
an
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be
ne
fi
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su
al
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ir
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er
s
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h
ta
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s
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e

en
te
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t,
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te
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ce
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,t
im

e,
ca
le
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ar
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an
d
no
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s.
T
he
y

ap
pr
ec
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te
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ar
t
ho

m
e
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te
gr
at
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ti
ng
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nc
ti
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al
it
ie
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d

vo
ic
e
co
m
m
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.

P
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d
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pe
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t
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%
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th
e
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fu
l,
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ti
ng
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l
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ti
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oo
k
w
it
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r
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ov
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en
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et
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et
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.(
20
21
)
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]
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d
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P
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s
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i
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/
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at
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at
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ra
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R
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at
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p
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l
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re
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e
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at
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m
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)
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w
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w
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g
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ff
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ve

fo
r
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g
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e
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H
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ev
er
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ta
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m
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A
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Sk
ill
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ta
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,c
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d
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d
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n
du

e
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e
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ra
ct
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al
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H
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)
[5
0]

T
o
ev
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ua
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e

pe
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ep
ti
on
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ar
t

ho
m
e
de
vi
ce
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fi
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in

6
di
ff
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en
t
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ns
um

er
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ps
,i
nc
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ng
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op
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lit
ie
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e
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ra
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n

(i
ii)
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fe
ty
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de
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en
ce
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d

(i
)
C
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ni
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ve
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ad

du
ri
ng

se
tu
p

(i
i)
C
os
t

(i
ii)

La
ck
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ill
s/
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ps

(i
v)

P
ri
va
cy

P
er
so
ns

w
it
h

di
sa
bi
lit
ie
s
pr
io
ri
ti
ze
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fe
ty
,s
ec
ur
it
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d

w
el
l-
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in
g.

P
ar
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ci
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s
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d
no

t
sh
ow

a
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e
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ea
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vo
ic
e-
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ro
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d
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t
ho

m
e
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,i
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g
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e
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fo
r
im

pr
ov
ed
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m
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ra
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s.
W
el
l-

be
in
g
w
as
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ei
r
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ar
y
be
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fo
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d
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ty
.K

ey
ba
rr
ie
rs

w
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1]
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ia
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m
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te
r
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D
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E
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l
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ra
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at
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nd
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ce
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d
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B
ra
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s

(i
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C
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t

(i
ii)

La
ck

of
no

nv
er
ba
l
co
nt
ro
l
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ec
ts
ac
hi
ev
ed

ne
ar
ly

pe
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ec
t
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cu
ra
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vi
ce
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te
ra
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n
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d
w
he
el
ch
ai
r
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ti
on

ta
sk
s

(>
90
%
).
T
he
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st
em
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nt
ro
lle
d
a
vi
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ua
l
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w
er

w
he
el
ch
ai
r
an
d

va
ri
ou

s
ho

us
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ol
d

de
vi
ce
s
w
it
h
ea
se
.

A
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ta
ge
s:
lo
w
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w
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ra
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ra
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at
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d
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at
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at
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R
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at
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d
th
es
e
de
vi
ce
s

fo
r
va
ri
ou

s
ac
ti
vi
ti
es
,

va
lu
in
g
fe
at
ur
es

lik
e

ti
m
er
s
an
d
re
m
in
de
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w
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Table 7: Data extraction categories.

Data extraction category Gray or peer Selection options/reporting methods

Study type Peer-reviewed

(i) Commentary/letter
(ii) Development study
(iii) Review-scoping
(iv) Review-mapping
(v) Review-literature/narrative
(vi) Review-rapid
(vii) Conference paper

Reporter type Gray

(i) Advocate
(ii) Developer/device company
(iii) Disabled person
(iv) Family/caregiver
(v) General public
(vi) News
(vii) Researcher
(viii) Service/medical provider

Disability Both

(i) General/nonspecific
(ii) Hearing
(iii) Vision
(iv) Chronic health/medical
(v) Nonverbal
(vi) Speech
(vii) Mobility/dexterity
(viii) Neurodiverse

Neurodiversity Both

(i) General/nonspecific
(ii) ADHD
(iii) Autism
(iv) Cognitive impairment
(v) Dementia
(vi) Dyslexia
(vii) General
(viii) Intellectual disability
(ix) Learning disability
(x) Mental health

Focus Both

(i) Utilize existing devices
(ii) Utilize existing add-on devices
(iii) Utilize existing skill or app
(iv) Develop solutions
(v) Identify a barrier

Device brand Both

(i) Amazon/Alexa
(ii) Apple/Siri
(iii) Google
(iv) Microsoft/Cortana
(v) Samsung/Bixby
(vi) Generic/unspecified
(vii) Development/prototype

Device type Both

(i) Smart speaker
(ii) Smartphone
(iii) Smart speaker w/ screen
(iv) Smart watch
(v) Tablet
(vi) Unspecified
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in asking Amazon to integrate these technologies perma-
nently such as this post:

[Specific skill available for download] seems like a great
app for people with non-standard speech to control an @ama-
zon [Alexa device]. But the user has to talk to the app, not the
device. Why has not Amazon put something like this into
Alexa so disabled people can just use their voices like everyone
else? (@jennyhunterdc, 2021)

Similarly, multiple posts and duplicate posts from user
shares were found advertising Google and Apple’s recruit-
ment efforts to improve speech interpretation in this
population.

Meet Relate: Google’s new beta app that is serving as a
voice assistant to people with speech impairments, and help-
ing make tech more inclusive to users with neurological con-
ditions. (@talgroupusa, 2021)

Table 7: Continued.

Data extraction category Gray or peer Selection options/reporting methods

Setting Both

(i) Home
(ii) Community
(iii) Work
(iv) Education
(v) Nonspecific

Utilization purpose Both
(i) Independence
(ii) Participation

Tasks Both

(i) Companionship
(ii) Communication
(iii) Dictation
(iv) Environment control
(v) Information retrieval
(vi) Reading
(vii) Media management
(viii) Safety
(ix) Navigation
(x) Health management
(xi) Spelling
(xii) Math
(xiii) Scheduling
(xiv) Reminders
(xv) Cognitive aid
(xvi) Interface control
(xvii) Learning

Utilization barriers Both

(i) Sign language
(ii) Speech interpretation
(iii) Brain control interfaces
(iv) Setup’s cognitive load
(v) Lack of voice control
(vi) Lack of nonverbal control
(vii) Limited functionality
(viii) Lack of skills/apps
(ix) Features removed
(x) Privacy

Additional barrier details Both Text response

Facilitators Peer-reviewed Text response

Intervention details Peer-reviewed Text response

Location if available Both Text response

Results Peer-reviewed Text response

Other findings Both Text response

Sample size Peer-reviewed Text response

Study aims Peer-reviewed Text response

Bibliometric data Both Automatically collected
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Speech interpretation can be improved by creating more
inclusive speech recognition training models and providing
software updates to existing devices. Sign language and
gesture-based control most likely would require developing
new hardware, a much more time, and resource-costly solu-
tion, which may explain the slow turnaround based on
research-reported user demand.

4.3.2. Assistive Features Removed. While device improve-
ments and innovative ideas were seen across gray data and
the literature, degradation of existing devices and services
was also unfortunately reported. This usually involved soft-
ware updates deleting previously included assistive features
from devices after a company abandons the support of cer-
tain features. The most frequently reported case of this
occurred with Apple in 2021 affecting Siri’s ability to provide
blind users access to voicemails, emails, and phone calls.

Hello. Looking for some help from fellow Redditors. I have
a (visually impaired) family member that uses Siri to dictate
unread emails throughout the day. After updating to iOS
15, Siri is unable to do this anymore. Prior to iOS 15, saying
“Hey Siri, check unread emails” would result in Siri reading
the unread emails. I checked the Accessibility settings, but I
do not see any possible solutions. Any recommendations? If
not, is it possible to downgrade to iOS 14? Thank you. (u/
brian_jkwo, 2021)

This exposes a potential risk and trade-off to using main-
stream devices as assistive technology as an alternative to
dedicated assistive devices, which appears to be becoming a
more widespread practice. As stated by the Institute of Med-
icine Committee on Disability in America [23], companies
may lack sufficient motivation to include specific accessibil-
ity features in their products unless there is a promising
market and significant additional revenues at stake. Even
when accessibility features have the potential to increase rev-
enue, they must compete with other product features for
limited engineering and marketing resources; therefore,
accessibility features might be relegated to a lower priority.

Overall, the barriers identified in this rapid review high-
light the importance of adapting voice assistance technology
to meet the diverse needs of people with disabilities. For
instance, the speech interpretation challenges currently pre-
sented by voice assistants can be addressed by developing
more inclusive voice recognition training models. Addition-
ally, integrating sign language or gesture-based interactions
can improve accessibility for people who are deaf or hard
of hearing.

Furthermore, efforts to avoid the removal of assistive
features through software updates are crucial to maintaining
the functionality of these devices for users with disabilities.
However, achieving this level of personalization may require
significant resources and investments in research and
development. Nonetheless, it is imperative that technology
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companies prioritize the inclusion of accessibility features to
ensure equitable access to voice assistance technology for
people with disabilities.

4.4. Alignment between Academic Articles and Gray Data.
Alignment between the research and community discussion
provided an interesting opportunity to compare if the
research lines up with use. Overall, the frequency of tasks
discussed between the two groups aligned much more
closely than of barriers discussed. This, however, could be
due to the limited number of media posts about barriers
to use. That said, alignment was not perfect for tasks
and was most closely aligned for articles and posts discuss-
ing speech-related disabilities. Four out of the top five
most discussed tasks matched between the groups. The
disability focus with the lowest task alignment was within
the neurodiverse community. Initially, it appeared that
both the literature and gray data had a similar distribution
of neurodiverse-focused articles and posts at 31.3% and
29.2%, respectively.

However, after a closer analysis breaking down neurodi-
versity by subtype, a nearly inverse relationship between the
subtypes discussed emerged, which may be a possible expla-
nation for the misalignment of focuses. Within the literature,
the majority of articles (60%) focused on device use among
people with dementia, followed by cognitive impairment
(46.7%) which greatly overlapped with dementia across arti-
cles, and intellectual disability (33.3%).

Conversely, the gray data posts contained no discussion
on dementia, and very little on cognitive and intellectual dis-
abilities (1.2 and 4.9%, respectively). This may be due to
these groups being less prevalent on social media due to
age and access to the Internet, though more information is
needed. Individuals with autism were similarly represented
in both groups at 17.1% for gray data and 13.3% for litera-
ture articles. When looking at the alignment of tasks for

individuals with intellectual disabilities, which was discussed
in both groups, alignment was 3 out of 5 topics, a much
closer result than the original 1 of 5. The two autism groups
did not align; however, the literature focused more on
autism presenting with intellectual effects, whereas the posts
appeared to be more focused on autism without intellectual
effects, which could explain this difference in use.

What is overwhelmingly apparent is that the literature
greatly lacks any information on how individuals with atten-
tion-deficit/hyperactivity disorder (ADHD) utilize voice
assistants, despite their presence making up 47.6% of neuro-
diverse posts. Similarly, dyslexia also appears to be a
neglected area of focus covered by only 6.7% of neurodiverse
articles compared to 28% of related media posts. While the
lack of media posts from individuals with cognitive and
intellectual disabilities may be explained by a lack of access
to or participation in social media, the reason for the lack
of research on ADHD and dyslexia is unclear. More research
and attention to these populations are needed to determine
how these tools can be utilized to improve independence
among individuals with disabilities affecting executive func-
tion and learning.

Across both groups, areas such as mental health and
learning disabilities lacked much discussion, and while
hearing-related articles made up 20.8% of literature articles,
very little discussion occurred on social media at only 2.1%.
The omission of the term “deaf” in the data search for social
media posts might have contributed to the limited represen-
tation of relevant publications within this domain.

Overall, though many of the uses for voice assistance
technology among the disability community seem to mirror
what would be expected among nondisabled individuals,
more comparative research would be needed to say defini-
tively. It would appear that the disability community has
found a unique way to utilize voice assistants to perform
ordinary activities of daily life.

Gray data Literature

Lack of voice control

Caregiver hesitanceNot human

Brain control interface

Compatibility issues

Cost & funding

Internet connection

Cognitive load

Features removed 

Lack of skills/apps

Speech interpretation 

Limited functionality 
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Figure 5: Barriers discussed.
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4.5. Use of Voice Assistants in Research. One notable finding
is the disparity in the distribution of academic literature
across different journals. Surprisingly, only a few articles
were published in health and rehabilitation journals, with
the majority of cited journals focusing on technology and
engineering. Many of the technology and engineering-
related articles focused more heavily on problem-solving
and innovative approaches to solve existing technology lim-
itations, rather than the current use of these devices. This
suggests a need for more research that comes from a rehabil-
itation perspective to better understand how individuals are
actively using these devices.

While no formal quality assessment of the available
research was done, the overall type of research (qualitative,
quantitative, or mixed methods) along with the publication
method (journal vs. conference) was recorded. Of academic
articles, 29.8% were strictly qualitative in nature, suggesting
a comprehensive exploration of thematic data to capture
the nuance and complexity of voice assistant utilization
within this population. This is complemented by a sizable
amount of quantitative data. Notably, 39.6% of articles were
published at only a conference level, many of which have yet
to lead to peer-reviewed publications. This, however, could
be due to several factors including the focus of this review
being recent literature possibly outpacing the publication
process.

4.6. Limitations. Limitations of the study include the rapidly
evolving nature of voice assistance technology and the
dynamic needs of individuals with disabilities, which might
have changed since the data collection period. Additionally,
the use of gray data from social media may not be fully rep-
resentative of the entire disability community, as access and
usage of such platforms may vary among individuals.

5. Conclusion

This rapid review focused on how people with disabilities are
utilizing voice assistance technology for independence, aim-
ing to fill a critical research gap in this rapidly evolving field.
The findings provide valuable insights into how disabled
people utilize these devices to support their independence
and community participation. The results demonstrated that
voice assistants have a wide range of potential uses for indi-
viduals with disabilities. These devices play a significant role
in facilitating independent living by enabling environmental
control and reminders, supporting leisure activities through
media management and information retrieval, and alleviat-
ing social isolation by serving as a means of communication.
By providing voice-controlled interfaces and automating
various tasks, these devices empower people with disabilities
to perform activities independently.

However, the review also identified several barriers that
may hinder the full utilization of voice assistants by individ-
uals with disabilities. These include limited functionality,
speech interpretation difficulties, lack of nonverbal control,
data privacy concerns, cognitive load during setup and use,
and removal of assistive features. Some of these barriers,
for example, cognitive load and privacy concerns, could be

alleviated through provider and user training. Training
resources that target common pain points by curating intu-
itive cognitive load reduction strategies, include tutorials
for custom command creation, and provide straightforward
routine maintenance guides for targeted audiences (users vs.
caregiver vs. provider) could lead to more successful imple-
mentation and fewer instances of abandonment.

Moreover, the research highlighted some disparities
between the focus of academic literature and community
discussions. While both sources mentioned similar usage
patterns and benefits of voice assistants, there were differ-
ences in the emphasis on specific disability subtypes. Nota-
bly, there was a lack of research on how individuals with
ADHD and dyslexia utilize these devices, despite being
highly discussed topics within the community.

In conclusion, voice assistants have the potential to be
powerful tools for enhancing the lives of individuals with
disabilities and enabling independence. However, more
research and innovation are necessary to fully harness their
benefits and overcome the barriers that may limit their use,
especially for community engagement. By adopting an inclu-
sive approach and actively involving individuals with dis-
abilities in the development and design process, we can
ensure that these technologies truly serve and empower the
disability community.
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