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Abstract

Background: Conversational agents (CAs) are finding increasing application in health and social care, not least due to their
growing use in the home. Recent developments in artificial intelligence, machine learning, and natural language processing have
enabled avariety of new usesfor CAs. Onetype of CA that has received increasing attention recently is smart speakers.

Objective: Theaim of our study was to identify the use cases, user groups, and settings of smart speakers in health and social
care. We al so wanted to identify the key motivations for developers and designers to use this particular type of technology.

Methods: We conducted a scoping review to provide an overview of the literature on smart speakersin health and socia care.
The literature search was conducted between February 2023 and March 2023 and included 3 databases (PubMed, Scopus, and
Sociological Abstracts), supplemented by Google Scholar. Several keywordswere used, including technology (eg, voice assistant),
product name (eg, Amazon Alexa), and setting (health care or social care). Publications wereincluded if they met the predefined
inclusion criteria: (1) published after 2015 and (2) used a smart speaker in ahealth care or social care setting. Publications were
excluded if they met one of the following criteria: (1) did not report on the specific devices used, (2) did not focus specifically
on smart speakers, (3) were systematic reviews and other forms of literature-based publications, and (4) were not published in
English. Two reviewers collected, reviewed, abstracted, and analyzed the data using qualitative content analysis.

Results: A total of 27 articles were included in the final review. These articles covered a wide range of use casesin different
settings, such as private homes, hospitals, long-term care facilities, and outpatient services. The main target group was patients,
especialy older users, followed by doctors and other medical staff members.

Conclusions: The results show that smart speakers have diverse applications in health and social care, addressing different
contexts and audiences. Their affordability and easy-to-use interfaces make them attractive to various stakeholders. It seems
likely that, due to technical advancesin artificial intelligence and the market power of the companies behind the devices, there
will be more use cases for smart speakersin the near future.
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Introduction

Background

In the context of ongoing public debates on artificia intelligence
(Al), diadlogue systems or conversational agents (CAs) are
receiving increasing attention. Their potential applications are
being discussed in various fields, including health care [1,2]
and socia care[3]. CAshave been usedin both fieldsfor several
years, but recent developmentsin Al have fueled the scientific
discourse [4,5]. The developments in the field of machine
learning and natural language processing (NLP), aswell asthe
success of commercialy available CAs, such as Amazon's
Alexa or Apple's Siri, have been particularly decisive in this
regard.

The use of CAsis not limited to a single context; rather, they
are used in a variety of settings, including those pertaining to
the acquisition of information related to health [6]. CAs using
NLP offer a number of features that can be implemented in a
variety of health care and social care settings. The field of Al
haswitnessed considerable progressin recent years, with speech
recognition (SR) and NLP advancing significantly. This has
enabled the processing of medical terminology in various
settings [7]. Although SR in health care has a long tradition
dating back to the 1980s, when initial attempts were made to
dictate doctor’'s letters [8], CAs offer multiple additional
features. In the context of hands-freeinteraction, CAshave been
used for the purposes of medication reminders [9], symptom
management [10], documentation [11], or communication
between patients and nurses or doctors, covering multiple
medical fields. Theseinclude diabetes care [12], monitoring of
pregnant women [13], children with special health care needs
[11], hearing tests [14], cardiovascular disease [15], and the
support of persons with dementia, to name afew [16].

The Rise of Smart Speakers

Theterm “CA” isnot clearly defined, and within the literature,
multiple synonyms are used interchangeably. These include
“virtual assistants,” “Al-driven digital assistants,” “voice-based
assistants,” “voice-controlled intelligent personal assistants,”
and others. In the study by Laranjo et al [1], theterm “CA” is
defined as encompassing a range of technologies, including
chatbots, embodied CA, which involves a computer-generated
character such asan avatar, and smart conversational interfaces,
such asApple'sSiri or Amazon’s Alexa. In order to characterize
CAs, the authors propose that it is necessary to differentiate
between the type of technology in question (eg, if the software
application is delivered through a mobile device or the
telephone), the type of dialogue management (finite-state,
frame-based, or agent-based), the actors with control over the
dialogue initiative (the user, the system, or a combination of
both), theinput or output modality (spoken or written, or visual
in the case of the output), and whether the system is
task-oriented or not [1].

This paper is particularly interested in the use of CAsthat are
embodied in a physical stationary artifact, which is referred to
asasmart speaker. Examples of such devicesinclude Amazon's
Echo and Apple’s HomePod. Smart speakers are typicaly
confined to a specific location and serve as a platform for a
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smart conversational interface or Al-driven digital assistant that
can be operated through voice input. In the case of the Echo,
this is “Alexd’, while in the HomePod, it is “Siri”. Such
assistants are capable of fulfilling a range of tasks, including
answering simple questions, switching on lightsin conjunction
with a smart home system, and playing music. The devices are
equipped with one or multiple microphones and software that
is capable of analyzing and generating spoken language. In
order to operate the devices, the user must utter a designated
wake word, such as “Alexa’ or “Computer” in the case of
Amazon's Echo [17].

The diffusion of smart speakers has been observed to be high
in private households in Europe and North America. Amazon
launched the first smart speaker in the United States in 2015.
Asof 2022, approximately 35% of the total US population had
used smart speakers [18]. In comparison to the figures from
2019, this represents an increase of 11.1% [19]. A number of
studies conducted by market research companies in other
countries have reached similar conclusions. For instance, these
studies have found that 33% of internet householdsin the United
States, 34% in the United Kingdom [20], and approximately
12%-33% of all householdsin Germany own at least one smart
speaker [21,22].

A recent study by Gaspar and Neus [23] of smart speaker users
inthe United States, United Kingdom, and Germany showsthat
Amazon is still the current market leader (United States: 58%;
United Kingdom: 71%; and Germany: 68%) followed by Google
(United States: 34%; United Kingdom: 22%; and Germany:
25%) and other brands (United States, United Kingdom, and
Germany: 7%). It was also found that in al countries, at least
40% (United States: 46%; United Kingdom: 40%; and Germany:
44%) of respondents use smart speakers several times a day.
Participants were al so asked about the attractiveness of certain
application scenarios, including medical diagnosis. Here,
participants gave high ratings: United States (19% very attractive
and 36% attractive), United Kingdom (12% very attractive and
34% attractive), and Germany (13% very attractive and 35%
attractive).

In light of the commercial success of smart speakers and the
af orementioned technol ogical advantagesin SR and NLP, there
has been a growing body of literature on smart speakers in
different health care and socia care settings [1,24-27].
Commercial devices, such as Amazon’'s Echo, offer amultitude
of features. These devices can be used without any direct
contact, are relatively inexpensive and easy to operate, and can
be customized and personalized by installing new applications
and features [28]. These factors have played a pivotal role in
the dissemination of the technology. Finally, the widespread
adoption of the technology was driven by the pandemic and the
subsequent shift in clinical practicestoward greater reliance on
digital technologies [29]. Nevertheless, the pervasive use of
these devices has also given rise to a multitude of issues and
concerns, most notably data collection, storage, and protection

(8].
Hence, the devices have attracted increasing attention, with

several reviews on CAs in health care settings having been
published recently. Each of these reviews has a specific focus:
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these include, for instance, design and evaluation challenges
[30], effectiveness and usability [31], or chronic conditions
[32,33]. To the best of our knowledge, no review has been
conducted to date that specifically examines the use of smart
speakers within health care and social care settings.

As evidenced by the current state of research, smart speakers
are becoming increasingly prevalent in the field of health care
and social care. However, thereiscurrently no systematic review
available that specifically investigates use cases, settings in
which the devices are used, or target groups. To address this
gap, our main research question is as follows: What are the
scenarios of the use of smart speakersin health care and social
care? To address this research question, the main aim of this
paper is to present a review of the current research on the use
of smart speakers in health care and social care.

Methods

Overview

In order to provide an overview of the existing literature on
smart speakers in health care and socia care, we conducted a
scoping review. The main aim of this approach is to observe,
synthesize, and understand current trends [34]. In contrast to a
systematic review, which is more suitable for the presentation
of a specific clinical question or the presentation of evidence
for practice, a scoping review is particularly suitable for
identifying features and concepts. Furthermore, it does not aim
to provide asynthesizing result for a specific question but rather
to provide an overview of a specific topic [34,35]. Thus, the
scoping review isaparticularly suitableinstrument for analyzing
theresearch interest. Thisencompassesthe identification of the
nature of the literature, the collation of information on key
topics, and the identification of knowledge gaps [35]. Its
methodological framework was first published by Arksey and

Table 1. Keywords used in the literature review.
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O'Malley [36] and later adapted by Levac, Colquhoun, and
O'Brien[37]. Contrary to asystematic review, searchtermscan
be adjusted along the process of a scoping review [36,38]. For
the conduction of the present review, the guidelines of Peters
et a [39], the Preferred Reporting Itemsfor Systematic Reviews
and Meta-Analyses (PRISMA) [40] and its extension for
Scoping Reviews (PRISMA-SCR) [41] were followed. The
results were presented according to the PRISMA checklist
(Multimedia Appendix 1).

Search Strategy and Selection Criteria

The literature search was conducted between February 2023
and March 2023. This included a systematic literature search
of 3 databases (PubMed, Scopus, and Sociological Abstracts)
and across-search of thefirst 20 pages of Google Scholar. This
was supplemented by tracing reference listsfor further relevant
studies. We used the program Citavi 6 for literature
management. The review protocol is available on request from
the authors. The following keywords were applied in varying
combinations and spellings for the systematic search (Table 1):

1. Technology: Here, severa terms described above that are
found in the literature on CA were used. As the focus of
this review is on smart speakers, the search was restricted
to this specific type of CA.

2. Product name: As smart speakers were introduced to the
market by maor American information technology
companies, which often use the product names as synonyms
for the product, we also included the product or brand names
in our search. Globally, Amazon, Google, and Apple are
the 3 leading manufacturers; therefore, we included the
names of their brandsin our search [42].

3. Setting: In order to ensure the most comprehensive search
results, we elected to limit our search to the 2 domains of
health care and social care without imposing any further
restrictions.

Technology Vendor, brand, and product Setting
Smart speaker Amazon Alexa Health care
Voice assistant Amazon Echo Social care
Voice-based assistant Apple HomePod Care
Voice-controlled assistant Apple Siri Nursing
Artificial intelligence—driven digital assistant Google Home _a
Conversational agent Google Nest —
Virtual assistant — —

8ot applicable.

The terms were linked using Boolean operators. Multiple
combinations of the search terms were used using different
operators (Multimedia Appendix 2).

To select studies relevant to our research interest, we defined
the following inclusion criteria for the full-text screening: (1)
publications that were released after 2015, as this was the year
in which the first commercial smart speaker was introduced to
the market, and (2) the use of asmart speaker in health careand
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social care settings. No restrictions were placed on the specific
setting, including hospitals or long-term care facilities.
Furthermore, articles were included in which the devices were
not implemented inreal settings but were devel oped for specific
settings. Studieswere excluded if they met one of thefollowing
exclusion criteria: (1) papers that do not report on the specific
devicesthat were used (for instance, in some cases, the authors
described the use of a persona assistant without explicitly
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indicating the specific device on which the assistant was
operational), (2) studiesthat did not specifically focus on smart
speakers (this encompasses the devel opment of voice-operated
applications for use on smartphones or tablets), (3) systematic
reviews and other forms of literature-based publications, and
(4) articles not published in the English language.

Process of Study Selection and Data Extraction

We first screened the titles and abstracts for relevance by both
authors. No exclusion criteria were applied to the type of
publication during thetitle and abstract search. Should thetitle
or abstract screening indicate the use of a smart speaker in a
health care or socia care context, the articles were deemed
eligible for full-text screening. For the title and abstract
screening, aswell as the full-text screening, the same 2 authors
reviewed each article independently in order to decide on its
inclusion or exclusion. In the event of conflicting decisions
regarding inclusion or exclusion, the authors attempted to reach
aconsensus through discussion. Asthere was no disagreement,
there was no need to involve a third party. The data extraction
table contains the following information about each article: (1)
authors, (2) year of publication, and (3) country of publication.
Furthermore, data were collected on the product and the use
case. Furthermore, the following aspects were considered: the
settings, the target groups, the motivation for using smart
speakers, and the limitations of using such a device. As the
primary focus was not on methodological aspects, and due to
the heterogeneity of the included literature (some described
only technical development while others also included user
testing and the often-limited reporting of methods), no such
information was collected. The articlesincluded were subjected

Merkel & Schorr

to qualitative thematic analysis in accordance with the
methodology outlined in [43]. Using Kuckartz's [43] approach
to qualitative thematic text analysis, researchersidentify codes
through analysi s based on the data gathered. During the process,
these codes are then refined. Researchers then identify themes
or categories that represent the main findings of the analysis.
Identifying themes is a process of examining patterns and
similarities between codes and then relating the themes to each
other. Consequently, all papersincluded were read and re-read
by both authors, with initial codes being identified. The codes
werethen compared by the authors, discussed, and grouped into
themes. In particular, thisincluded an analysis of the motivation
for using the devices and the limitations encountered during the
research and devel opment process.

Ethical Consider ations

Given the nature of the study, there were no direct interactions
with human participants, and thus, no participants to recruit or
consent, and no institutional ethical approval was required.

Results

Overview

In total, our search yielded 1975 articles. After removing 316
duplicates, 1659 titles and abstracts were screened by the 2
reviewers. The screening of titles and abstracts resulted in the
exclusion of 1571 records, leaving 88 full texts to be assessed
for digibility. Of these, 61 articles were excluded, resulting in
a fina pool of 27 articles for analysis (Figure 1). The data
extraction table for the articles included can be found in
Multimedia Appendix 3[3,9,13-15,44-65].

Figure1l. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of the search process.
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Year and Country of Publication

Themajority of articlesincluded in the analysiswere published
in the United States (n=15 [9, 15, 39, 45, 46, 49, 51, 53-57, 61,
63, 65]), followed by the United Kingdom (n=4 [3,13,43,62]),
North Macedonia (n=2 [58,59]), and Australia (n=2 [52,64]).
All articles were published between 2018 and 2022, with 2021
being the year with the highest number of publications, with 11
articles.

Technology

There was a clear preference for the devices used: Amazon
products were used in 23 of the articles, followed by Google
(5). A total of 3 papers used aprototype. It should be noted that
some articles used devices from several companies. We found
2 types of articles: Those that use the devices, including the
infrastructure (eg, frameworks) provided by the devel opers, and
those that mainly use the hardware (eg, for heart rhythm
monitoring; Multimedia Appendix 3 [3,9,13-15,44-65]).

Merkel & Schorr

The devices were found to be used In 3 main ways. (1) as
standard smart speakers without any further modification, for
example, to communicate with patients or to support people
living alone (for instance, [44,47]); (2) to develop a skill for a
specific use case or multiple use cases (for instance, [48]); and
(3) to use the smart speaker and, in some cases, the skill to feed
information into another system or as a communication device
for other systems (for instance, [15]).

Settings and Target Groups

Given the diverse range of health care and social care settings,
we have defined the following categories (Textbox 1). It should
be noted that not al articles reported the testing of smart
speakers in real health care and socia care settings. In some
cases, applications were tested in laboratory environments. In
the event that thiswas the case, the intended setting was coded.

Textbox 1. We used the following settings within the domains of health care and special care.

Private homes

«  Theprivate living environment includes a person’s own home.

Hospitals

«  Thissetting covers acute care hospitals as well as urgent care centers.

Long-term carefacilities

Outpatient services

Other

beinacar.

«  Thiscategory includes al settingsin which long-term careis provided, for example, nursing homes or rehabilitation centers.

«  Thiscategory covers specialized outpatient services, for example, dental or pain management clinics.

« Incasethedevice wastested in a setting not matching the definition of the oneslisted above, we categorized it as“ other.” For instance, this could

Furthermore, 4 target groupswereidentified. It should be noted
that an article can have severa target groups, including (1)
patients, (2) medical staff members such as physicians, (3)
nurses and professional caregivers, and (4) informal caregivers
who provide unpaid help to a friend or family member.
Moreover, category (5), “other,” was defined for al target
groups not matching any of the aforementioned. It should be
noted that multiple target groups were covered in one article.
Only those who directly interact with the device were included.
For instance, Dominguez et a [50] developed a system to
support assisted reproduction treatment. Although physicians
areinvolved, only the patientsinteract with asmart speaker and
hence were included.

The most prevalent setting mentioned in the studies included
was home care (n=20), followed by hospitals (n=6). Outpatient
care (n=3) waslessfrequently observed (Multimedia Appendix
3 [3,9,13-15,44-65]). In one instance, the setting was not
specified [14]. However, it is best classified under home care.

Among the target groups, patients are the most frequent users
mentioned in 23 of the articles (Multimedia Appendix 3

https://ai.jmir.org/2025/1/€55673

[3,9,13-15,44-65]). Older adults, in particular, were often seen
asapromising target group, and we found that 11 of theincluded
publications focus on this target group [66] (Multimedia
Appendix 3 [3,9,13-15,44-65]). While some articles included
descriptions of the development and testing of skills specifically
designed for older adults [51,52], others explored the general
acceptance and potential of the technology for older adults. For
instance, Lee et al [51] developed multiple skillsaimed at ol der
persons, including areminder to take medication, adiet tracking
system, and a skill alerting caregiversin case of afall. Nallam
et a [49] smulated a CA to answer hedlth-related questions
asked by older persons. O'Brien et a [47] used off-the-shelf
devices without any form of modification to investigate the
effects on home-bound older adults with social isolation. The
participants used the devicesfor avariety of purposes, including
monitoring their health and well-being, aswell asfor emergency
communication. Some authors report that older adults congtitute
thelargest group of first adopters of smart speakers. In addition,
smart speakers allow easy contact with caregivers [12] or
low-threshold access to health information [13]. Older adults
as potential users of CA have been the focus before [39,67,68].
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The second most frequent target group was physicians (n=11),
followed by other health professionals (eg, nurses;, n=9) and
informal  caregivers (n=1; Multimedia Appendix 3
[3,9,13-15,44-65]). These results demonstrate that the majority
of articles focus on supporting nonresidential care.

Table 2 provides an overview of all settings and target groups.
It is important to note that a single paper can include multiple
settings and target groups.

Table 2. Settings and user groups.

Merkel & Schorr

While previous statements covered the number of papers
included in the review, Table 2 combines user groups and
settings across the studies covered. It shows that patients are
the most common target group, while home care is the most
common setting.

Patients Physicians Older adults Nursesand soon Informal caregivers Other Total
Home care 19 5 11 7 1 1 44
Hospitals 4 5 0 2 0 0 11
Outpatient care 2 2 1 1 0 0 6
Tota 25 12 12 10 1 1
Use Cases technology [45,52]. Hence, users already know how to operate

We found severa use cases covering, among others, hearing
tests[14], cardiovascular diseases[15,46], preghancy companion
[13], cancer management [eg, 58,59], or medication reminders
[69]. It must be noted that several articles reported that smart
speakerswere used in multiple use cases. For example, Wright
[70] describesthat alocal authority wasinvolved in developing
applications, including “aSkill that prompted usersto take their
medicine; a Skill that helped to record and manage care tasks,
aSkill to facilitate communication with caregivers by recording
messages; and a Skill to connect usersto atrusted LA directory
of services’ [44]. Jadczyk et a [71], who developed a
voice-enabled automated platform for the collection of medical
data from patients with cardiovascular disease, describe 5 use
caseswithin their study: (1) education, (2) process optimization,
(3) patient support, and (4) data collection, and (5) medical
device grade solutions (eg, diagnose and treatment). The devices
were used to open patient files and images, initiate conference
calls, or record images and videos [4].

While most of theidentified use caseswerefound in the domain
of hedlth care, socia care played a subordinate role. Still, we
found severa articles reporting on the use of smart speakersin
thisdomain. Within thisfield, elderly care was the most relevant
area. For instance, O'Brien et a [47] use a smart speaker to
reduce loneliness and social isolation among older adultsliving
at home. Palumbo et al [72] developed personalized coaching
for older individuals to increase their well-being by aiming at
the areas of physical activity, nutrition, cognition, and social
relationships. In the domain of social care, older adults living
at home or care home residents were the main user group (eg,
[3D).

Motivation for Use

The reasons for using smart speakers in health care are framed
with various arguments. Besides their low acquisition costs
[51], this also includes aspects applying to digital technologies
in health care and social carein general, such as the possibility
to deliver care remotely without restrictions in time and space
(eg, Sadavarte et a [13]). Another motivation is the fact that
smart speakers are already widely accepted as a consumer

https://ai.jmir.org/2025/1/€55673

the devices and are also familiar with their limitations. Other
aspects cover potentially increased productivity across the use
cases that we identified. For instance, Bhatt et al [45] used a
voice-based assistant to access and update an electronic health
record. They see advantages in terms of efficiency (less time
spent on datainput) and accuracy, as speech-to-text might result
in fewer errors. Ultimately, this might also benefit patients as
waiting timeisreduced [45]. Jadczyk et a [71] highlighted the
main potential in the possibility of automating traditional
telehealth services: “Voice chatbots can support routine care
through automatic at-home monitoring, triaging, screening,
providing medica recommendations and guidelines, and
improving operational workflow” [15,71].

Another advantage is the user interface, which is easy to
navigate [11]. Cheng et al [55] argue that the main advantage
of the technology isthat it: “eliminate]s] the struggles that are
associated with strictly tactile screens” (2018); or that
human-like verbal communication that feels more natural and
intuitive and particularly that the devices can be used hands-free
[55]. Jansons et a [52] drive on the research of Foehr and
Germelmann [73] and argue that the devices “may enhance
adherence to remotely-delivered exercise interventions [...],
because the human-like attributes associated with these
technologies may elicit a sense of familiarity, social presence,
and human engagement” [52]. Moreover, the authors see this
as an advantage for older users [53] who support this viewpoint
and argue that “digital non-natives’ might be especialy
benefitting from this technology. For instance, Kim [4] tested
the experiences of older adults who used the devices for the
first time and found that due to the simple interaction,
health-related questions were atypical use case.

The form of smart speakers and their design were mentioned
in some publications. Gouda et al [74] saw the fact that smart
speakers are “non-invasive” technology as a main advantage.
As the devices can be placed nearly anywhere in the room and
can be operated without the need to see them, it allows for new
ways of interaction. Luo et al [56] also see a benefit in the fact
that the immobility of the devicesis as helpful asthis helps, in
contrast to mobile phones, in establishing habits and routines.
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Wright [44] describes the use of smart speakersin trials run by
local authorities in England. Drawing on interviews with
managers from 8 English local authorities, benefits are seenin
the low-cost supplement or aternative to telecare. Or, as one
of hisinterview partners put it: “have the advantages of being
sophisticated and powerful, relatively cheap, aready widely
used and familiar, designed with a degree of accessibility and
intuitive use in mind, and a growing level of interoperability
with other networked digita devices aided by an open
development framework” [44]. One of the results of the study
is that local authorities chose Amazon's Echo because of
“councils facing depleted funds, a lack of expert guidance on
caretechnologies, and an increasingly complex and fragmented
care technology marketplace” [44].

Limitations of Smart Speakers

In addition, various limitations of the technology were addressed
in the included articles. Here, most technical limitations were
named (1) insufficient hearing comprehension [57], speech
recognition [51], or emotion recognition [54]; (2) that thereis
no interruption of the recording during slow speeches allowed
[14]; (3) difficult functioning in the natural living environments
due to interfering noises [3]; (4) that the correctness of the
answer is not always accurate [51]; and (5) that the devices
allow longer conversations [49]. Internet access must also be
provided [48,75]. Besides these technical aspects, there were
also social aspects mentioned. This covered the (lack of) user
acceptance, particularly among older users and professional
caregivers[45,76], but also their lack of basic digital skills[75].
These supposedly low digital skills might lead to challengesin
interacting with the devices. Users might forget the wake word,
there may be timing issues when communicating with the
devices, or they might have difficultiesin setting up the devices
[47,53]. Another issue that was mentioned regularly was data
protection. Here, the misuse of sensitive data is particularly
pointed out. For example, if security measures are inadequate,
it would be possible to manipulate the medication and thus
actively harm the patient [12]. Cheng et al [55] also argue for
multimodal solutions as people might feel uncomfortabletalking
to devicesin front of other people.

Discussion

Principal Findings

Our aim wasto identify use cases and scenarios in which smart
speakers can be used within health care and socia care. The
results show that smart speakers are used in various contexts
and for multiple reasons. The main features used are NLP and
hands-free interaction. Moreover, the fact that the technology
is widely used in private homes and hence many persons are
used to interact with the devices are important aspects. In
addition to offering relatively inexpensive hardware, smart
speakers and the companies behind them provide software
frameworks and infrastructure, such as Amazon’s skill, which
assists devel opersin the design and marketing of their products.

It isimportant to note that there is no clear definition of smart
speakers. One challenge of this study wasthe varying definitions
of the technology, with the term often being used
interchangeably with personal assistants such as Siri or Cortana.
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These assistants play an important role in the use of smart
speakers, which arguably only serve as a shell equipped with
microphones and loudspeakers for them. However, we argue
that smart speakers should be considered a distinct technol ogy.
Based on this review, we understand smart speakers as a type
of CA bound to afixed location. Within the field of health care
and social care, the technology can be used in various settings
and use cases such as communication, documentation, or
diagnosis and therapy of diseases hands-free. Smart speakers
are equipped with microphones and loudspeakers and connected
to the internet. They usualy come with an integrated digital
assistant, but even without such an assistant, they offer multiple
featuresthat can be used across various settings. Smart speakers
can be customized using either skillsor appsthat can beinstalled
on the devices.

The results show that all publications were published between
2018 and 2021. Furthermore, the majority were published in
the United States. The following explanations can be given for
these 2 results. Alexa was the first voice assistant that was
compliant with the Health Insurance Portability and
Accountability Act (HIPAA), alowing it to be the access
example of clinical records. In England, the National Health
Service contracted with Amazon to enable Alexa in 2019 to
answer health-rel ated questions, raising questions about privacy
and how health care data would be used [44,45]. The HIPAA
compliance and the fact that the National Health Service
contracted with Amazon explains why most studies have been
carried out in the United States and the United Kingdom.
Arguably, European countries are not as present due to more
strict data protection regulations. Moreover, the use of smart
speakersissignificantly higher in the United Statesthan in other
countries, which in turn could also be related to data protection
regulations [77]. Interestingly, Asian countries have, with few
exceptions, also not been represented in the included articles.
This seems counterintuitive as, in terms of market sales, smart
speaker technology by Asian technology companies is more
and more successful [42].

It also became clear that the devices were clearly dominant in
the publications. This should be criticized from ascientific point
of view. We were able to identify the following explanations
for thisresult.

Since Amazon entered the market in 2015 and continuously
updates its product line, off-the-shelf devices have recently
increased in terms of market penetration, making them more
popular for research and development. That Amazon’'s Echo
was used in the vast majority of articles included comes as no
surprise, and Amazon’s market dominance is based on several
factors. First, the company was the first to release a smart
speaker to consumers. Second, Amazon’svoice assistant, Alexa,
has been embedded in a broad range of devices, including wall
clocks, by third-party manufacturers. Third, Amazon sells
products of the Echo family at comparably low prices, starting
at around US $20. Fourth, Amazon offers an infrastructure
through its Skill Store and several frameworks for developers.
Fifth, in the United States, the Echo is HIPAA-compliant.

The dominance of Amazon’'s smart speaker in the included
papers poses several risks depending on the use case, some of
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which are discussed in the papers themselves. In terms of the
devicesthemselvesin their off-the-shelf version, theinteraction
islimited. For example, Nallam et a [49] used a smart speaker
prototype as they argue that developed solutions often do not
support conversational interactions and explore scenarios that
are not yet supported.

Thearticlesincluded in this publication address adiverse range
of use cases across various settings, thereby demonstrating the
versatility of smart speakers and the technology of NLP and Al
incorporated in them. Thistechnology can beused in amultitude
of contexts within the domains of health care and social care.
Overall, 2 general use cases can be distinguished: (1) supporting
patients and their relatives in their private living environments
and (2) supporting professional health care workersin clinical
settings. As the devices were originally developed for private
home environments and primarily for entertainment and
e-commerce applications, it isunsurprising that this setting was
the dominant one acrossthe papersincludedin thisreview. This
could be seen as an indicator of the restructuring of health care
services, with an increased focus on the private living
environment. Severa clinical use cases supported by smart
speakers could be automated and not be restricted to clinical
settings (eg, [14,48]). Only in afew cases does the paper focus
onclinical use casesand professional personnel (eg, [4,45,71]).

That patients, and particularly older adults, were the main target
group supports this conclusion. Moreover, this also underlines
that the role of patients and practices of health and care change
against the background of digitalization and the use of Al [78].
While some of the use cases identified were exclusively
designed for clinical settings, the majority can, in theory, be
implemented in multiple settings. This could support patient
empowerment, as smart speakers can be used to support the
household as a central place of health care. An argument
supporting the fit of the devices for older adults is that smart
speakersdo not require “reasonabl e level s of vision and manual
dexterity” [79,80].

A key rationale for using the devices is not only their
competitive pricing but also the potential to reduce expenditure
by enhancing the efficiency of staff membersand care processes,
for instance, through enhanced documentation or facilitating
straightforward communication with patients, colleagues, or
clients. Although the majority of the papersreviewed argue that
smart speakers could provide such benefits, these potential
benefits depend on several circumstances. The first is whether
the devices can be installed as they are or whether new skills
or, more complexly, additional hardware or modifications are
required. This depends on the use case and al so the target group.
Although many people are used to interacting with the devices,
older adults might not have any experience and could need
training.

The majority of the papers in our sample can be classified as
exploratory in nature. The research designs used are
predominantly qualitative, with sample sizesthat are relatively
small and no long-term studies conducted in real-world
scenarios. This underscores the fact that the technology itself
is still relatively new, particularly within the context of health
careand social care. In addition, researchers and developersare

https://ai.jmir.org/2025/1/€55673

Merkel & Schorr

still exploring the technology’s potential applicationsin health
care and social care, which may have become more apparent in
the context of the pandemic. Both sectors are currently
experiencing financial strain due to rising expenditure and a
shortage of qualified personnel [81]. New technologies are
frequently viewed as a potential solution to these challenges
[70].

Smart speakers and digital voice assistants like Alexa are quite
limited in terms of their initial dialogue management, which
can be seen as an important motivator to using the systems as
they are easier to develop and control. This finding isin line
with a systematic review of CA in health care carried out by
Laranjo et a [1]. The authors could identify 17 articles using
14 different CA. Most papers covered by the review evaluated
task-oriented CA that aimsat supporting patients and clinicians.
Systems allowing the management of complex dialogues were
only identified in 1 case. Even though conversational systems
have proven to be beneficial for health-related purposes, most
assistantsallow only constrained user input (eg, multiple-choice
answers) [1,82]. Clark et al [83] argue that users interact in
“clearly delineated task-based conversations’ and “fall short of
reflexive and adaptive interactivity.” According to the authors,
the term conversation is “a poor description of the current
interaction experience” with an Al using common smart
speakers [83]. Hence, they suggest testing “human-agent
interaction as a new genre of conversation, with its own rules,
norms and expectations’ [83]. The devices have only alimited
capability to actually be able to engage in a conversational
dialogue. Conversations are task-oriented instead of offering
interactions initiated by the user and not by the device. While
this might be true, it seems to be only a matter of time before
future updates might be used to allow more natural dialogues,
asis aready the case with generative Al such as ChatGPT.

The analysis showed that change in existing practices and
routines is an important aspect. Drawing on Sezgin et a [84],
Capasso and Umbrello [85] argue that the novelty of CAs is
that they act as"intermediaries between the health care system
as a whole and the public,” changing practices in health care
and social care. Here, several studies follow the normative aim
to implement innovative technologies in order to improve
processes and outcomes. The use of smart speakers—or CAs
in genera—follows a technology-driven approach. Already
existing technologies are transferred to the domains of health
and social care. Due to the exploratory design of most studies,
the emphasis is put on the technology and not on the context,
like organizational or social factors. The logic of a “fitting”
technology seems to be a main driver of many studies,
neglecting the analysis of potentially changing social practices.

The dominance of Amazon in our sample has to be seen from
a critical perspective. The company itself began offering the
service Alexa Together and was able to emulate existing
approaches and leverage its financial and market clout to
challenge competitors. Moreover, developers depend on the
technology, that is, the hardware and also the software
frameworks of one company. As a consequence, the dominant
position of Amazon might increase due to research using the
company’s products. If only one product from a particular
company isexamined, the capabilities of other products are not
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taken into account, as they may perform better, for example,
and might be used to copy promising applications.

Limitations

Thispaper hassevera limitations. First, the number of databases
searched. To address this limitation, a cross-search was
performed in Google Scholar to rule out the possibility that
important articles were not found. In addition, to broaden the
search strategy, other forms of literature, such as trial reports,
could be included in future studies. For instance, a few trids
using smart speakers are registered on clinicaltrials.gov.
However, we decided not to include these as they did not
provideall theinformation we wanted to obtain (eg, motivations
for using the devices). Second, we restricted our search to the
English language only. Few papers were found from the Asian
region, probably due to the language limitation of the search.
This limitation was mitigated by using brand names as search
terms focusing on the brands with the highest market share.
However, as recent market research shows, there is a shift
toward products developed in Asian countries, and future studies
should include a wider range of brands and products. Another

Merkel & Schorr

limitation is that we only looked at smart speakers, which
excludes other voice assistants that use essentially the same
technology (such as digital assistants on smartphones and
tablets). We deliberately excluded these as this review focused
specifically on smart speakers as a form of CA, and we argue
that the technology of smart speakers needs to be seen as a
technology in its own right.

Conclusion

In this paper, a scoping review was conducted on the use of
smart speakers in health care and socia care settings. The
analysis showed that—due to the widespread use of devices
like Amazon's Echo—smart speaker technology has been tested
and implemented in various settings and use casesin the health
and socia care sectors. The main setting was the private home
environment, and the main user group was patients. There are,
however, also approaches to making use of the technology in
other settings, such as hospitals. It seems likely that due to
technical progressin the field of Al and the market power of
the compani es behind the devices, there will be more use cases
of smart speakersin the (near) future.

Acknowledgments

This study was supported by the Federal Ministry of Education and Research (grant number 16SV 8791).

Data Availability

The datasets generated during and/or analyzed during this study are available from the corresponding author upon reasonable

request.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist.

[DOCX File, 22 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Database search details.
[DOCX File, 18 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Data extraction table.
[DOCX File, 38 KB-Multimedia Appendix 3]

References

1. LaranjoL, Dunn AG, Tong HL, Kocaballi AB, Chen J, Bashir R, et a. Conversational agentsin healthcare: a systematic
review. JAm Med Inform Assoc. 2018;25(9):1248-1258. [FREE Full text] [doi: 10.1093/jamia/ocy072] [Medline: 30010941]

2. Provoost S, Lau HM, Ruwaard J, Riper H. Embodied conversational agentsin clinical psychology: a scoping review. J
Med Internet Res. 2017;19(5):€151. [FREE Full text] [doi: 10.2196/jmir.6553] [Medline: 28487267]

3.  EdwardsKJ, Jones RB, Shenton D, Page T, Marambal, Warren A, et al. The use of smart speakersin care home residents:
implementation study. JMed Internet Res. 2021;23(12):€26767. [FREE Full text] [doi: 10.2196/26767] [Medline: 34932010]

4.  Kim S. Exploring how older adults use a smart speaker-based voice assistant in their first interactions. qualitative study.
JMIR mHealth uHealth. 2021;9(1):e20427. [FREE Full text] [doi: 10.2196/20427] [Medline: 33439130]

https://ai.jmir.org/2025/1/€55673

IMIR Al 2025 | vol. 4 | €55673 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=ai_v4i1e55673_app1.docx&filename=1c4e775f7eadffb14268b8e2f6e2130b.docx
https://jmir.org/api/download?alt_name=ai_v4i1e55673_app1.docx&filename=1c4e775f7eadffb14268b8e2f6e2130b.docx
https://jmir.org/api/download?alt_name=ai_v4i1e55673_app2.docx&filename=eb2dee1edcef02688a8d2bbc7fe39945.docx
https://jmir.org/api/download?alt_name=ai_v4i1e55673_app2.docx&filename=eb2dee1edcef02688a8d2bbc7fe39945.docx
https://jmir.org/api/download?alt_name=ai_v4i1e55673_app3.docx&filename=182165ed63fd99eea5e879ca7c04af87.docx
https://jmir.org/api/download?alt_name=ai_v4i1e55673_app3.docx&filename=182165ed63fd99eea5e879ca7c04af87.docx
https://europepmc.org/abstract/MED/30010941
http://dx.doi.org/10.1093/jamia/ocy072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30010941&dopt=Abstract
https://www.jmir.org/2017/5/e151/
http://dx.doi.org/10.2196/jmir.6553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28487267&dopt=Abstract
https://www.jmir.org/2021/12/e26767/
http://dx.doi.org/10.2196/26767
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34932010&dopt=Abstract
https://mhealth.jmir.org/2021/1/e20427/
http://dx.doi.org/10.2196/20427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33439130&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR Al Merkel & Schorr

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Tudor Car L, Dhinagaran DA, Kyaw BM, Kowatsch T, Joty S, Theng Y, et al. Conversational agentsin health care: scoping
review and conceptual analysis. JMed Internet Res. 2020;22(8):e17158. [FREE Full text] [doi: 10.2196/17158] [Medline:
32763886]

Ermolina A, Tiberius V. Voice-controlled intelligent personal assistants in health care: international Delphi study. JMed
Internet Res. 2021;23(4):e25312. [FREE Full text] [doi: 10.2196/25312] [Medline: 33835032]

Chung AE, Griffin AC, Selezneva D, Gotz D. Health and fitness apps for hands-free voice-activated assistants: content
analysis. IMIR mHealth uHealth. 2018;6(9):€174. [FREE Full text] [doi: 10.2196/mhealth.9705] [Medline: 30249581]
Kumah-Crystal YA, Pirtle CJ, Whyte HM, Goode ES, Anders SH, Lehmann CU. Electronic health record interactions
through voice: areview. Appl Clin Inform. 2018;9(3):541-552. [FREE Full text] [doi: 10.1055/s-0038-1666844] [Medline:
30040113]

Corbett CF, Combs EM, Chandarana PS, Stringfellow I, Worthy K, Nguyen T, et al. Medication adherence reminder system
for virtual home assistants: mixed methods evaluation study. IMIR Form Res. 2021;5(7):€27327. [FREE Full text] [doi:
10.2196/27327] [Medline: 34255669]

Vuppalapati JS, Kedari S, llapakurti A, Kedari S, Gudivada M, Vuppalapati C. The role of voice service technologiesin
creating the next generation outpatient data driven electronic health record (EHR). | EEE; 2017. Presented at: 2017 Intelligent
Systems Conference (IntelliSys); September 7-8, 2017; London, United Kingdom. [doi: 10.1109/intellisys.2017.8324289]
Sezgin E, Noritz G, Elek A, Conkol K, Rust S, Bailey M, et al. Capturing at-home health and care information for children
with medical complexity using voice interactive technologies: multi-stakeholder viewpoint. JMed Internet Res.
2020;22(2):e14202. [FREE Full text] [doi: 10.2196/14202] [Medline: 32053114]

Basatneh R, Ngjafi B, Armstrong DG. Health sensors, smart home devices, and theinternet of medical things: an opportunity
for dramatic improvement in care for the lower extremity complications of diabetes. J Diabetes Sci Technol.
2018;12(3):577-586. [FREE Full text] [doi: 10.1177/1932296818768618] [Medline: 29635931]

Sadavarte SS, Bodanese E. Pregnancy companion chatbot using Alexa and Amazon Web Services. IEEE; 2019. Presented
at: 2019 |EEE Pune Section International Conference (PuneCon); December 18-20, 2019; Pune, India. [doi:
10.1109/punecon46936.2019.9105762]

Ooster J, MoretaPNP, Bach JH, Holube |, Meyer BT. '‘Computer, Test My Hearing': accurate speech audiometry with smart
speakers. 2019. Presented at: Interspeech 2019; 2019 September 15-19; Graz, Austria. [doi: 10.21437/interspeech.2019-2118]
Jadczyk T, Kiwic O, Khandwalla RM, Grabowski K, Rudawski S, Magaczewski P, et al. Feasibility of a voice-enabled
automated platform for medical data collection: cardioCube. Int JMed Inform. 2019;129:388-393. [doi:
10.1016/j.ijmedinf.2019.07.001] [Medline: 31445282]

Rampioni M, Stara V, Felici E, Rossi L, Paolini S. Embodied conversational agents for patients with dementia: thematic
literature analysis. IMIR mHealth uHealth. 2021;9(7):e25381. [FREE Full text] [doi: 10.2196/25381] [Medline: 34269636]
Waldhor K. Smarte objekte —wie smart speaker und smarthome die medizinische und pflegerische versorgung zu hause
unterstiitzen werden [Book in German]. In: Digitale Transformation von Dienstleistungen im Gesundheitswesen V1.
Wiesbaden. Springer Fachmedien Wiesbaden; 2019:389-406.

Smart speakers statistics: report 2022. Speakergy. 2022. URL: https://speakergy.com/smart-speakers-statistics/
#.~text=The%20United%20States¥620Smart%20Speaker, a%6206%625%20i ncrease%20from%202020 [ accessed 2022-09-30]
Petrock V. Voice assistant and smart speaker users 2020: more time at home means more time to talk. 2020. URL: https:/
/www.emarketer.com/content/voi ce-assi stant-and-smart-speaker-users-2020 [accessed 2021-12-02]

INSIGHTS 2020: device usage 2020. AudienceProject. 2020. URL: https://www.audienceproj ect.com/wp-content/upl oads/
audienceproject study device usage 2020.pdf [accessed 2021-12-02]

Initiative D21 e. V. D21-Digital-Index 2021/2022 [Website in German]. Jahrliches Lagebild zur Digitalen Gesellschaft.
2022. URL: https://initiatived21.de/publikationen/d21-digital -index/2021-2022 [accessed 2024-12-10]

Welcometo 'The Age of Voice 3.0': OMD Germany. OMD. 2021. URL : https.//www.omd.com/news/

wel come-to-the-age-of -voice-3-0/ [accessed 2023-02-18]

Gaspar C, Neus A. Smart-speaker-report 2023: erfahrungen, bewertungen und wiinsche der nutzer in Deutschland, UK und
Den USA [Articlein German]. Nirnberg Institut fiir Marktentscheidungen e.V. 2023. URL : https.//www.nim.org/
publikationen/detail/smart-speaker-report-2023 [accessed 2024-12-10]

Baertsch MA, Decker S, Prabst L, Joneleit S, Salwender H, Frommann F, et a. Convenient access to expert-reviewed
health information via an alexa voice assistant skill for patients with multiple myeloma: devel opment study. JIMIR Cancer.
2022;8(2):€35500. [FREE Full text] [doi: 10.2196/35500] [Medline: 35679096]

Beaman J, Lawson L, Keener A, Mathews ML. Within clinic reliability and usability of avoice-based Amazon Alexa
administration of the patient health questionnaire 9 (PHQ 9). JMed Syst. 2022;46(6):38. [FREE Full text] [doi:
10.1007/s10916-022-01816-0] [Medline: 35536347]

Brewer RN. 'If Alexaknew the state | wasin, it would cry': older adults' perspectives of voice assistants for health. 2022.
Presented at: CHI Conference on Human Factors in Computing Systems Extended Abstracts; April 29, 2022:1-8; New
Orleans, LA, USA. [doi: 10.1145/3491101.3519642]

Sunshine J. Smart speakers: the next frontier in mHealth. IMIR mHealth uHealth. 2022;10(2):e28686. [doi: 10.2196/28686]
[Medline: 35188467]

https://ai.jmir.org/2025/1/€55673 JMIR Al 2025 | vol. 4 | €55673 | p. 10

(page number not for citation purposes)


https://www.jmir.org/2020/8/e17158/
http://dx.doi.org/10.2196/17158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32763886&dopt=Abstract
https://www.jmir.org/2021/4/e25312/
http://dx.doi.org/10.2196/25312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33835032&dopt=Abstract
https://mhealth.jmir.org/2018/9/e174/
http://dx.doi.org/10.2196/mhealth.9705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30249581&dopt=Abstract
https://europepmc.org/abstract/MED/30040113
http://dx.doi.org/10.1055/s-0038-1666844
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30040113&dopt=Abstract
https://formative.jmir.org/2021/7/e27327/
http://dx.doi.org/10.2196/27327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34255669&dopt=Abstract
http://dx.doi.org/10.1109/intellisys.2017.8324289
https://www.jmir.org/2020/2/e14202/
http://dx.doi.org/10.2196/14202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32053114&dopt=Abstract
https://europepmc.org/abstract/MED/29635931
http://dx.doi.org/10.1177/1932296818768618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29635931&dopt=Abstract
http://dx.doi.org/10.1109/punecon46936.2019.9105762
http://dx.doi.org/10.21437/interspeech.2019-2118
http://dx.doi.org/10.1016/j.ijmedinf.2019.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31445282&dopt=Abstract
https://mhealth.jmir.org/2021/7/e25381/
http://dx.doi.org/10.2196/25381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34269686&dopt=Abstract
https://speakergy.com/smart-speakers-statistics/#:~:text=The%20United%20States%20Smart%20Speaker,a%206%25%20increase%20from%202020
https://speakergy.com/smart-speakers-statistics/#:~:text=The%20United%20States%20Smart%20Speaker,a%206%25%20increase%20from%202020
https://www.emarketer.com/content/voice-assistant-and-smart-speaker-users-2020
https://www.emarketer.com/content/voice-assistant-and-smart-speaker-users-2020
https://www.audienceproject.com/wp-content/uploads/audienceproject_study_device_usage_2020.pdf
https://www.audienceproject.com/wp-content/uploads/audienceproject_study_device_usage_2020.pdf
https://initiatived21.de/publikationen/d21-digital-index/2021-2022
https://www.omd.com/news/welcome-to-the-age-of-voice-3-0/
https://www.omd.com/news/welcome-to-the-age-of-voice-3-0/
https://www.nim.org/publikationen/detail/smart-speaker-report-2023
https://www.nim.org/publikationen/detail/smart-speaker-report-2023
https://cancer.jmir.org/2022/2/e35500/
http://dx.doi.org/10.2196/35500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35679096&dopt=Abstract
https://europepmc.org/abstract/MED/35536347
http://dx.doi.org/10.1007/s10916-022-01816-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35536347&dopt=Abstract
http://dx.doi.org/10.1145/3491101.3519642
http://dx.doi.org/10.2196/28686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35188467&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR Al Merkel & Schorr

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

Kocaballi AB, Berkovsky S, Quiroz JC, Laranjo L, Tong HL, Rezazadegan D, et a. The personalization of conversational
agents in health care: systematic review. JMed Internet Res. 2019;21(11):e15360. [FREE Full text] [doi: 10.2196/15360]
[Medline: 31697237]

Kraus S, Schiavone F, Pluzhnikova A, Invernizzi AC. Digital transformation in healthcare: analyzing the current
state-of-research. JBus Res. 2021;123:557-567. [doi: 10.1016/j.jbusres.2020.10.030]

Kocaballi AB, SezginE, Clark L, Carroll IM, Huang Y, Huh-Yoo J, et al. Design and eval uation challenges of conversational
agents in health care and well-being: selective review study. JMed Internet Res. 2022;24(11):€38525. [FREE Full text]
[doi: 10.2196/38525] [Medline: 36378515]

Milne-lvesM, de Cock C, Lim E, Shehadeh MH, de Pennington N, Mole G, et al. The effectiveness of artificial intelligence
conversational agents in health care: systematic review. J Med Internet Res. 2020;22(10):e20346. [FREE Full text] [doi:
10.2196/20346] [Medline: 33090118]

Bin Sawad A, Narayan B, Alnefaie A, Magbool A, Mckiel, Smith J, et al. A systematic review on healthcare artificial
intelligent conversational agents for chronic conditions. Sensors (Basel). 2022;22(7):2625. [FREE Full text] [doi:
10.3390/s22072625] [Medline: 35408238]

Schachner T, Keller R, V Wangenheim F. Artificial intelligence-based conversational agents for chronic conditions:
systematic literature review. J Med Internet Res. 2020;22(9):€20701. [FREE Full text] [doi: 10.2196/20701] [Medline:
32924957]

Jahan N, Naveed S, Zeshan M, Tahir MA. How to conduct a systematic review: a narrative literature review. Cureus.
2016;8(11):e864. [FREE Full text] [doi: 10.7759/cureus.864] [Medline: 27924252]

Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping review? Guidance
for authors when choosing between a systematic or scoping review approach. BMC Med Res Methodol. 2018;18(1):143.
[FREE Full text] [doi: 10.1186/s12874-018-0611-x] [Medline: 30453902]

Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Soc Res. 2005;8(1):19-32. [doi:
10.1080/1364557032000119616]

Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the methodology. Implement Sci. 2010;5:69. [FREE Full
text] [doi: 10.1186/1748-5908-5-69] [Medline: 20854677]

Peters MDJ, Godfrey CM, Khalil H, Mclnerney P, Parker D, Soares CB. Guidance for conducting systematic scoping
reviews. Int J Evid Based Healthc. 2015;13(3):141-146. [doi: 10.1097/X EB.0000000000000050] [Medline: 26134548]
OBrien K, Liggett A, Ramirez-Zohfeld V, Sunkara P, Lindquist LA. Voice-controlled intelligent personal assistants to
support aging in place. J Am Geriatr Soc. 2020;68(1):176-179. [doi: 10.1111/jgs.16217] [Medline: 31617581]

Page M J, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et a. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021;372:n71. [FREE Full text] [doi: 10.1136/bmj.n71] [Medline:
33782057]

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-SCR): checklist and explanation. Ann Intern Med. 2018;169(7):467-473. [FREE Full text] [doi: 10.7326/M 18-0850]
[Medline: 30178033]

Strategy analytics: global smart speaker shipments declined 5% in 1Q22 amid disruption from war and aresurgent COVID
virus. Businesswire. 2022. URL: https.//www.businesswire.com/news/home/20220606005136/en/
Strategy-Analytics-Global-Smart-Speaker-Shipments-Dedined-5-in-1Q22-Amid-Disruption-from-War-and-a-Resurgent-COV I D-Virus
[accessed 2022-09-30]

Kuckartz U. Qualitative Text Analysis: A Systematic Approach. In: Compendium for Early Career Researchersin
Mathematics Education. Cham. Springer Nature; 2019:181-197.

Wright J. The Alexafication of adult social care: virtual assistants and the changing role of local government in England.
Int J Environ Res Public Health. 2021;18(2):812. [FREE Full text] [doi: 10.3390/ijerph18020812] [Medline: 33477872]
Bhatt V, Li J, Maharjan B. DocPal: a voice-based EHR assistant for health practitioners. IEEE; 2021. Presented at: 2020

| EEE International Conference on E-health Networking, Application & Services (HEALTHCOM); 2021 March 01-02;
Shenzhen, China. [doi: 10.1109/healthcom49281.2021.9399013]

Wang A, Nguyen D, Sridhar AR, Gollakota S. Using smart speakersto contactlessly monitor heart rhythms. Commun Biol.
2021;4(1):319. [FREE Full text] [doi: 10.1038/s42003-021-01824-9] [Medline: 33750897]

OBrien K, Light SW, Bradley S, Lindquist L. Optimizing voice-controlled intelligent personal assistants for use by
home-bound older adults. J Am Geriatr Soc. 2022;70(5):1504-1509. [FREE Full text] [doi: 10.1111/jgs.17625] [Medline:
35029296]

Sharma A, Oulousian E, Ni J, Lopes R, Cheng MP, Label J, et al. Voice-based screening for SARS-CoV-2 exposurein
cardiovascular clinics. Eur Heart JDigit Health. 2021;2(3):521-527. [FREE Full text] [doi: 10.1093/ehjdh/ztab055] [Medline:
36713601]

Nallam P, Bhandari S, Sanders J, Martin-Hammond A. A question of access: exploring the perceived benefits and barriers
of intelligent voice assistants for improving access to consumer health resources among low-income older adults. Gerontol
Geriatr Med. 2020;6:2333721420985975. [FREE Full text] [doi: 10.1177/2333721420985975] [Medline: 33457459

https://ai.jmir.org/2025/1/€55673 JMIR Al 2025 | vol. 4| €55673 | p. 11

(page number not for citation purposes)


https://www.jmir.org/2019/11/e15360/
http://dx.doi.org/10.2196/15360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31697237&dopt=Abstract
http://dx.doi.org/10.1016/j.jbusres.2020.10.030
https://www.jmir.org/2022/11/e38525/
http://dx.doi.org/10.2196/38525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36378515&dopt=Abstract
https://www.jmir.org/2020/10/e20346/
http://dx.doi.org/10.2196/20346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33090118&dopt=Abstract
https://www.mdpi.com/resolver?pii=s22072625
http://dx.doi.org/10.3390/s22072625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35408238&dopt=Abstract
https://www.jmir.org/2020/9/e20701/
http://dx.doi.org/10.2196/20701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32924957&dopt=Abstract
https://europepmc.org/abstract/MED/27924252
http://dx.doi.org/10.7759/cureus.864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27924252&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-018-0611-x
http://dx.doi.org/10.1186/s12874-018-0611-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30453902&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-69
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-5-69
http://dx.doi.org/10.1186/1748-5908-5-69
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20854677&dopt=Abstract
http://dx.doi.org/10.1097/XEB.0000000000000050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26134548&dopt=Abstract
http://dx.doi.org/10.1111/jgs.16217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31617581&dopt=Abstract
https://www.bmj.com/lookup/pmidlookup?view=long&pmid=33782057
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
https://www.businesswire.com/news/home/20220606005136/en/Strategy-Analytics-Global-Smart-Speaker-Shipments-Declined-5-in-1Q22-Amid-Disruption-from-War-and-a-Resurgent-COVID-Virus
https://www.businesswire.com/news/home/20220606005136/en/Strategy-Analytics-Global-Smart-Speaker-Shipments-Declined-5-in-1Q22-Amid-Disruption-from-War-and-a-Resurgent-COVID-Virus
https://www.mdpi.com/resolver?pii=ijerph18020812
http://dx.doi.org/10.3390/ijerph18020812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33477872&dopt=Abstract
http://dx.doi.org/10.1109/healthcom49281.2021.9399013
https://doi.org/10.1038/s42003-021-01824-9
http://dx.doi.org/10.1038/s42003-021-01824-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33750897&dopt=Abstract
https://europepmc.org/abstract/MED/35029296
http://dx.doi.org/10.1111/jgs.17625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35029296&dopt=Abstract
https://europepmc.org/abstract/MED/36713601
http://dx.doi.org/10.1093/ehjdh/ztab055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36713601&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2333721420985975?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2333721420985975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33457459&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR Al Merkel & Schorr

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

Dominguez D, Morales L, Sdnchez N. loM T-Driven eHealth: atechnological innovation proposal based on smart speakers.
In: Rojas |, Valenzuela O, Rojas F, editors. Bioinformatics and Biomedical Engineering. Cham. Springer International
Publishing; 2020:378-386.

Lee E, Vesonder G, Wendel E. Eldercare robotics - Alexa. |EEE; 2020. Presented at: 2020 11th IEEE Annua Ubiquitous
Computing, Electronics & Mobile Communication Conference (UEM CON); October 28-31, 2020:820-825; New York,
NY, USA. [doi: 10.1109/uemcon51285.2020.9298147]

Jansons P, Fyfe J, ViaJD, Daly RM, Gvozdenko E, Scott D. Barriers and enablers for older adults participating in a
home-based pragmatic exercise program delivered and monitored by Amazon Alexa: a qualitative study. BMC Geriatr.
2022;22(1):248. [FREE Full text] [doi: 10.1186/s12877-022-02963-2] [Medline: 35337284]

QiuL, Kanski B, Doerksen S, WinkelsRM, Schmitz K, Abdullah S. Nurse AMIE: using smart speakersto provide supportive
care intervention for women with metastatic breast cancer. ACM; 2021. Presented at: CHI '21: CHI Conference on Human
Factorsin Computing Systems; 2021 May 8-13; Yokohama Japan. [doi: 10.1145/3411763.3451827]

Thomas G. Patient and clinician-centric healthcare enhancement through speech recognition: a research proposal. 2019.
Presented at: 7th Annual International Conference on Architecture and Civil Engineering (ACE 2019) GSTF 2019; May
27-28, 2019; Singapore. URL : https://dl4.global stf.org/products-page/books/

pati ent-and-clinician-centric-heal thcare-enhancement-through-speech-recognition/ [doi: 10.5176/2301-394X_ACE19.581]
Cheng A, Raghavaraju V, Kanugo J, Handrianto Y P, Shang Y. Development and evaluation of a healthy coping voice
interface application using the Google home for elderly patients with type 2 diabetes. IEEE; 2018. Presented at: 2018 15th
|EEE Annual Consumer Communications & Networking Conference (CCNC); January 12-15, 2018:1-5; Las Vegas, NV,
USA. [doi: 10.1109/ccne.2018.8319283]

LuoY, Lee B, Choe E. TandemTrack: shaping consi stent exercise experience by complementing a mobile app with a smart
speaker. ACM; 2020. Presented at: Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems;
2020 April 25-30:1-13; Honolulu HI USA. [doi: 10.1145/3313831.3376616]

AremH, Scott R, Greenberg D, Kaltman R, Lieberman D, Lewin D. Assessing breast cancer survivors' perceptions of using
voice-activated technology to address insomnia: feasibility study featuring focus groups and in-depth interviews. IMIR
Cancer. 2020;6(1):€15859. [FREE Full text] [doi: 10.2196/15859] [Medline: 32348274]

Dojchinovski D, llievski A, Gusev M. Interactive home healthcare system with integrated voice assistant. 2019. Presented
at: 42nd International Convention on Information and Communication Technology, Electronics and Microel ectronics
(MIPRO); May 20-24, 2019; Opatija, Croatia. URL : https:.//ieeexpl ore.ieee.org/document/8756983 [doi:
10.23919/M1PR0.2019.8756983]

Ilievski A, Dojchinovski D, Gusev M. Interactive voice assisted home healthcare systems. New York, NY. Association for
Computing Machinery; 2019. Presented at: BCI'19: 9th Balkan Conference in Informatics; September 26-28, 2019; Sofia,
Bulgaria. [doi: 10.1145/3351556.3351572]

Yoo TK, Oh E, Kim H, Ryu IH, Lee IS, Kim JS, et al. Deep learning-based smart speaker to confirm surgical sitesfor
cataract surgeries: apilot study. PLoS One. 2020;15(4):€0231322. [EREE Full text] [doi: 10.1371/journal.pone.0231322]
[Medline: 32271836]

Ismail HO, Moses AR, Tadrus M, Mohamed EA, Jones LS. Feasibility of use of a smart speaker to administer Snellen
visual acuity examinationsin aclinical setting. JAMA Netw Open. Aug 03, 2020;3(8):2013908. [FREE Full text] [doi:
10.1001/jamanetworkopen.2020.13908] [Medline: 32822489]

ChambersR, Beaney P. The potential of placing adigital assistant in patients homes. Br J Gen Pract. Jan 2020;70(690):8-9.
[FREE Full text] [doi: 10.3399/bjgp20X707273] [Medline: 31879289]

KimJH, UmR, Liu J, Patel J, Curry E, Aghabaglou F, et al. Development of asmart hospital assistant: integrating artificial
intelligence and avoice-user interface for improved surgica outcomes. Proc SPIE Int Soc Opt Eng. Feb 2021;11601:116010U.
[FREE Full text] [doi: 10.1117/12.2580995] [Medline: 35341075]

Jansons P, Dalla Via J, Daly RM, Fyfe JJ, Gvozdenko E, Scott D. Delivery of home-based exercise interventionsin older
adults facilitated by Amazon Alexa: a 12-week feasibility trial. J Nutr Health Aging. 2022;26(1):96-102. [FREE Full text]
[doi: 10.1007/s12603-021-1717-0] [Medline: 35067710]

Apergi LA, Bjarnadottir MV, Baras JS, Golden BL, Anderson KM, Chou J, et a. Voice interface technology adoption by
patients with heart failure: pilot comparison study. IMIR mHealth uHealth. Apr 01, 2021;9(4):€24646. [ FREE Full text]
[doi: 10.2196/24646] [Medline: 33792556]

Martin-Hammond A, Vemireddy S, Rao K. Exploring older adults’ beliefs about the use of intelligent assistantsfor consumer
health information management: a participatory design study. IMIR Aging. 2019;2(2):€15381. [FREE Full text] [doi:
10.2196/15381] [Medline: 31825322]

Bickmore TW, Caruso L, Clough-Gorr K. Acceptance and usability of arelational agent interface by urban older adults.
2005. Presented at: Extended Abstracts Proceedings of the 2005 Conference on Human Factors in Computing Systems,
CHI 2005; 2005 April 2-7:1212-1215; Portland, Oregon, USA. [doi: 10.1145/1056808.1056879)]

VardoulakisLP, Ring L, Barry B, Sidner CL, Bickmore T. Designing Relational Agents as Long Term Social Companions
for Older Adults. In: Hutchison D, Kanade T, Kittler J, editors. Intelligent Virtual Agents. Berlin, Heidelberg. Springer
Berlin Heidelberg; 2012:289-302.

https://ai.jmir.org/2025/1/€55673 JMIR Al 2025 | vol. 4 | €55673 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1109/uemcon51285.2020.9298147
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-02963-2
http://dx.doi.org/10.1186/s12877-022-02963-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35337284&dopt=Abstract
http://dx.doi.org/10.1145/3411763.3451827
https://dl4.globalstf.org/products-page/books/patient-and-clinician-centric-healthcare-enhancement-through-speech-recognition/
https://dl4.globalstf.org/products-page/books/patient-and-clinician-centric-healthcare-enhancement-through-speech-recognition/
http://dx.doi.org/10.5176/2301-394X_ACE19.581
http://dx.doi.org/10.1109/ccnc.2018.8319283
http://dx.doi.org/10.1145/3313831.3376616
https://cancer.jmir.org/2020/1/e15859/
http://dx.doi.org/10.2196/15859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32348274&dopt=Abstract
https://ieeexplore.ieee.org/document/8756983
http://dx.doi.org/10.23919/MIPRO.2019.8756983
http://dx.doi.org/10.1145/3351556.3351572
https://dx.plos.org/10.1371/journal.pone.0231322
http://dx.doi.org/10.1371/journal.pone.0231322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32271836&dopt=Abstract
https://europepmc.org/abstract/MED/32822489
http://dx.doi.org/10.1001/jamanetworkopen.2020.13908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32822489&dopt=Abstract
https://bjgp.org/lookup/pmidlookup?view=long&pmid=31879289
http://dx.doi.org/10.3399/bjgp20X707273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31879289&dopt=Abstract
https://europepmc.org/abstract/MED/35341075
http://dx.doi.org/10.1117/12.2580995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35341075&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1279-7707(23)00908-9
http://dx.doi.org/10.1007/s12603-021-1717-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35067710&dopt=Abstract
https://mhealth.jmir.org/2021/4/e24646/
http://dx.doi.org/10.2196/24646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33792556&dopt=Abstract
https://aging.jmir.org/2019/2/e15381/
http://dx.doi.org/10.2196/15381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31825322&dopt=Abstract
http://dx.doi.org/10.1145/1056808.1056879
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR Al Merkel & Schorr

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

85.

Jeslis-Azabal M, Medina-Rodriguez J, Durdn-Garcia J, Garcia-Pérez D. Remembranza Pills; Using Alexa to Remind the
Daily Medicine Dosesto Elderly. In: Garcia-Alonso J, Fonseca C, editors. Gerontechnology. Cham. Springer International
Publishing; 2020:151-159.

Henwood F, Marent B. Understanding digital health: productive tensions at the intersection of sociology of health and
science and technology studies. Sociol Health 11In. 2019;41 Suppl 1:1-15. [doi: 10.1111/1467-9566.12898] [Medline:
31599984]

Jadczyk T, Wojakowski W, Tendera M, Henry TD, Egnaczyk G, Shreenivas S. Artificial intelligence can improve patient
management at the time of a pandemic: the role of voice technology. J Med Internet Res. 2021;23(5):e22959. [FREE Full
text] [doi: 10.2196/22959] [Medline: 33999834]

Palumbo F, Crivello A, Furfari F, Girolami M, Mastropietro A, Manferdelli G, et a. 'Hi This s NESTORE, Your Personal
Assistant': design of anintegrated 0T system for apersonalized coach for healthy aging. Front Digit Health. 2020;2:545949.
[FREE Full text] [doi: 10.3389/fdgth.2020.545949] [Medline: 34713033]

Foehr J, Germelmann CC. Alexa, can | trust you? Exploring consumer pathsto trust in smart voice-interaction technologies.
J Assoc for Consum Res. 2020;5(2):181-205. [doi: 10.1086/707731]

GoudaP, Ganni E, Chung P, Randhawa VK, Marquis-Gravel G, Avram R, et a. Feasibility of incorporating voice technology
and virtual assistantsin cardiovascular care and clinical trials. Curr Cardiovasc Risk Rep. 2021;15(8):13. [FREE Full text]
[doi: 10.1007/s12170-021-00673-9] [Medline: 34178205]

Sheon AR, Bolen SD, Callahan B, Shick S, Perzynski AT. Addressing disparities in diabetes management through novel
approaches to encourage technology adoption and use. IMIR Diabetes. 2017;2(2):e16. [FREE Full text] [doi:
10.2196/diabetes.6751] [Medline: 30291090]

KowalskaM, Gtadys A, Kalanska-t ukasik B, Gruz-Kwapisz M, Wojakowski W, Jadczyk T. Readinessfor voice technology
in patients with cardiovascular diseases: cross-sectional study. JMed Internet Res. 2020;22(12):€20456. [FREE Full text]
[doi: 10.2196/20456] [Medline: 33331824]

Coyne M, Franzese C. The Promise of Voice: Connecting Drug Delivery Through Voice-Activated Technology. East
Sussex, United Kingdom. Frederick Furness Publishing Ltd; 2017.

Marent B, Henwood F. Digital health: a sociomaterial approach. Sociol Health 1lIn. 2023;45(1):37-53. [FREE Full text]
[doi: 10.1111/1467-9566.13538] [Medline: 36031756]

Ho DKH. Voice-controlled virtual assistants for the older people with visual impairment. Eye (Lond). 2018;32(1):53-54.
[FREE Full text] [doi: 10.1038/eye.2017.165] [Medline: 28776586]

Even C, Hammann T, Heyl V, Rietz C, Wahl H, Zentel P, et al. Benefits and challenges of conversational agentsin older
adults: a scoping review. Z Gerontol Geriatr. 2022;55(5):381-387. [doi: 10.1007/s00391-022-02085-9] [Medline: 35852588]
Marjanovic S, Altenhofer M, Hocking L, Chataway J, Ling T. Innovating for improved healthcare: sociotechnical and
innovation systems perspectives and lessons from the NHS. Science and Public Policy. 2020;47(2):1-15. [doi:
10.1093/scipol/scaal05]

Anastasiadou U, Alexiadis A, Polychronidou E, VotisK, Tzovaras D. A prototype educational virtual assistant for diabetes
management. | EEE; 2020. Presented at: 2020 | EEE 20th International Conference on Bioinformatics and Bioengineering
(BIBE); October 26-28, 2020:999-1004; Cincinnati, OH, USA. [doi: 10.1109/bibe50027.2020.00169]

Clark L, Pantidi N, Cooney O, Doyle P, Garaialde D, Edwards J, et al. What makes a good conversation? Challengesin
designing truly conversational agents. ACM; 2019. Presented at: Proceedings of the 2019 CHI Conference on Human
Factorsin Computing Systems; May 4-9, 2019:1-12; Glasgow, Scotland, UK. [doi: 10.1145/3290605.3300705]

Sezgin E, Huang Y, Ramtekkar U. Readiness for voice assistants to support healthcare delivery during a health crisis and
pandemic. NPJ Digit Med. 2020;3(1):122. [FREE Full text] [doi: 10.1038/s41746-020-00332-0]

Capasso M, Umbrello S. Responsible nudging for social good: new healthcare skillsfor Al-driven digital personal assistants.
Med Health Care Philos. 2022;25(1):11-22. [FREE Full text] [doi: 10.1007/s11019-021-10062-z] [Medline: 34822096]

Abbreviations

Al: artificial intelligence

CA: conversational agent

HIPAA: Health Insurance Portability and Accountability Act

NLP: natural language processing

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping
Reviews

SR: speech recognition

https://ai.jmir.org/2025/1/€55673 JMIR Al 2025 | vol. 4 | €55673 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1111/1467-9566.12898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31599984&dopt=Abstract
https://www.jmir.org/2021/5/e22959/
https://www.jmir.org/2021/5/e22959/
http://dx.doi.org/10.2196/22959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33999834&dopt=Abstract
https://europepmc.org/abstract/MED/34713033
http://dx.doi.org/10.3389/fdgth.2020.545949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34713033&dopt=Abstract
http://dx.doi.org/10.1086/707731
https://europepmc.org/abstract/MED/34178205
http://dx.doi.org/10.1007/s12170-021-00673-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34178205&dopt=Abstract
https://diabetes.jmir.org/2017/2/e16/
http://dx.doi.org/10.2196/diabetes.6751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291090&dopt=Abstract
https://www.jmir.org/2020/12/e20456/
http://dx.doi.org/10.2196/20456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33331824&dopt=Abstract
https://europepmc.org/abstract/MED/36031756
http://dx.doi.org/10.1111/1467-9566.13538
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36031756&dopt=Abstract
https://europepmc.org/abstract/MED/28776586
http://dx.doi.org/10.1038/eye.2017.165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28776586&dopt=Abstract
http://dx.doi.org/10.1007/s00391-022-02085-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35852588&dopt=Abstract
http://dx.doi.org/10.1093/scipol/scaa005
http://dx.doi.org/10.1109/bibe50027.2020.00169
http://dx.doi.org/10.1145/3290605.3300705
https://www.nature.com/articles/s41746-020-00332-0
http://dx.doi.org/10.1038/s41746-020-00332-0
https://europepmc.org/abstract/MED/34822096
http://dx.doi.org/10.1007/s11019-021-10062-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34822096&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR Al Merkel & Schorr

Edited by J-L Raisaro; submitted 20.12.23; peer-reviewed by M Chatzimina, H Younes, H Huang; comments to author 18.04.24;
revised version received 13.06.24; accepted 24.11.24; published 13.01.25

Please cite as.

Merkel S, Schorr S

Identification of Use Cases, Target Groups, and Motivations Around Adopting Smart Speakers for Health Care and Social Care
Settings: Scoping Review

JMIR Al 2025;4:e55673

URL.: https://ai.jmir.org/2025/1/€55673

doi: 10.2196/55673

PMID: 39804689

©Sebastian Merkel, Sabrina Schorr. Originally published in IMIR Al (https://ai.jmir.org), 13.01.2025. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first publishedin IMIR
Al, is properly cited. The complete bibliographic information, alink to the original publication on https.//www.ai.jmir.org/, as
well asthis copyright and license information must be included.

https://ai.jmir.org/2025/1/€55673 JMIR Al 2025 | vol. 4 | €55673 | p. 14
(page number not for citation purposes)

RenderX


https://ai.jmir.org/2025/1/e55673
http://dx.doi.org/10.2196/55673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39804689&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

