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Abstract

Background: The World Health Organization (WHO) promotes using digital technologies to accelerate global attainment of
health and well-being. This has led to a growth in research exploring the use of digital technology to aid early detection and
preventative interventions for dementia-causing diseases such as Alzheimer disease. The opinions and perspectives of health care
professionals must be incorporated into the development and implementation of technology to promote its successful adoption
in clinical practice.

Objective: This study aimed to explore health care professionals perspectives on the key considerations of developing and
implementing digital technologies for the early detection of dementia-causing diseases in the National Health Service (NHS).

Methods: Health care professionals with patient-facing roles in primary or secondary care settings in the NHS were recruited
through various web-based NHS clinical networks. Participants were interviewed to explore their experiences of the current
dementia diagnostic practices, views on early detection and use of digital technology to aid these practices, and the challenges
of implementing such interventionsin health care. An inductive thematic analysis approach was applied to identify central concepts
and themes in the interviews, allowing the data to determine our themes. A list of central concepts and themes was applied
systematically to the whole data set using NVivo (version 1.6.1; QSR International). Using the constant comparison technique,
the researchers moved backward and forward between these data and evolving explanations until afit was made.

Results: Eighteen semistructured interviews were conducted, with 11 primary and 7 secondary care health care professionals.
We identified 3 main categories of considerations relevant to health care service users, health care professionals, and the digital
health technology itself. Health care professional s recognized the potential of using digital technology to collect real-time data
and the possible benefits of detecting dementia-causing diseases earlier if an effective intervention were available. However,
some were concerned about postdetection management, questioning the point of an early detection of dementia-causing diseases
if an effective intervention cannot be provided and feared this would only lead to increased anxiety in patients. Health care
professional s a so expressed mixed opinions on who should be screened for early detection. Some suggested it should be available
to everyone to mitigate the chance of excluding those who are not in touch with their health care or are digitally excluded. Others
were concerned about the resources that would be required to make the technology available to everyone.

Conclusions: This study highlights the need to design digital health technology in away that is accessible to all and does not
add burden to health care professionals. Further work is needed to ensure inclusive strategies are used in digital research to
promote health equity.
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Introduction

Dementia is a progressive neurodegenerative syndrome that
causes deterioration in cognitive function beyond normal aging
[1]. Inthe United Kingdom, approximately 900,000 people were
reported to be living with dementia in 2021 [2]. The cost of
dementia in the United Kingdom reached £34.7 billion (US
$44.32 billion) in 2019 and is estimated to reach £94.1 billion
(US$120.18 billion) by 2040 due to mounting health and social
care costs [3]. With numbers projected to increase, the United
Kingdom's health and social care secretary announced a major
conditions strategy in 2023, which aimed to alleviate pressure
on the UK health system by harnessing digital technology
(defined as electronic tools, systems, devices, and resources
that generate, store, or process data) and innovation to enable
earlier diagnosis [4]. The current dementia diagnostic process
used by the National Health Service (NHS) in England requires
a multidisciplinary approach for accurate diagnosis [5]. The
recommended process involves conducting cognitive
assessments to evaluate symptoms, using neuroimaging
techniquesto detect potential structural changes associated with
dementia, and relying on clinicians' judgment to make a final
diagnosis [5]; these tests are dependent on avail able resources.
The diagnostic process usually begins once clinical symptoms
become apparent, which can be years after neuropathol ogical
changes such as amyloid plaques have developed [6]. Thereis
aclear need for an inexpensive, scalable, easy-to-usetechnique
to detect dementia-causing diseases (diseases that affect
memory, thinking, and the ability to perform daily activities)
at an earlier stage so they can prepare for the future and consider
changes to their lifestyle in a way that could possibly reduce
their risk.

Recently, there hasbeen interest in using inexpensive, minimally
invasive, scalable digital technologies such as wearables and
smartphones to help detect and monitor digital biomarkers
associated with the early stages of the disease [7]. Once the
technology has detected these subtle changes, artificia
intelligence (Al) can predict the likelihood of the user
developing mild cognitive impairment and dementia, with
improved sensitivity and specificity compared to traditional
methods such as cognitive tests [8]. Different modalities could
be measured and monitored remotely, for example, subtle
changes in gait [9], speech [10], and cognition [11], which are
all associated with the early stages of dementia-causing diseases.
This approach might provide a more ecologically valid
assessment due to the increased use of technology in society
and the ability to capture dataduring daily activity [11]. Multiple
research projects, including the Early Detection of
Neurodegenerative (EDoN) diseases initiative [ 7] and Remote
Assessment of Disease And Relapse—Alzheimer's Disease
(RADAR-AD) project [12], are now exploring the suitability
of technology to detect and remotely monitor clinical and
physiological factors (ie, digital biomarkers) associated with
prodromal dementia-causing diseases.

https://www.jmir.org/2023/1/e46711

Degspite the potential benefits of using digital technology for
the early detection of dementia-causing diseases, the
development of clinically feasible technology is still in its
infancy. To aid the development process, it is important to
understand what challenges one might face when implementing
these digital technologiesin the NHS. Ethical concerns such as
the capacity for postdetection management and the availability
of effective interventions will need to be considered due to a
lack of effective disease-modifying treatments for early-stage
dementia[13,14]. Previousresearch has highlighted the benefits
of involving end users, including patients, members of the
public, and health care professionals, from the earliest stages
of intervention development [15]. However, NHS health care
professionals’ opinions and perspectives on the early detection
of dementia-causing diseases using digital technology have not
yet been explored. Identifying the potential challenges to
implementation and concernsraised by health care professionals
will help to inform the future development and implementation
of digital technology and also support the National Institute for
Health and Care Excellence (NICE) approval process [16].
There hasyet to be adigital technology approved in the United
Kingdom for early detection.

As part of the globa EDoN initiative, we explored the
perspectives of patients and the public [17] on using different
toolsfor the early detection of neurodegenerative disorders. We
sought to build on this prior work by exploring another group
of end users, specifically health care professionals. This study
aimed to gather health care professionals' perspectives on the
key considerations of developing and implementing digital
technologiesfor the early detection of dementia-causing diseases
in the English NHS.

Methods

Participants

Participants were recruited through various NHS clinical
networks, such as the Future NHS collaboration platform
(connecting individualsworking in NHS health and social care),
Faculty of Clinical Informatics (including health and socia care
qualified individuals working in the area of informatics across
the United Kingdom), and British Geriatrics Society
(multidisciplinary health care staff catering for the health care
needs of older people). A snowball sampling approach wasalso
used, which involved recruiting participants through existing
participant networks [18]. Study information was distributed
via email, social media posts, and newsletters. Interested
participants then contacted the lead researcher to provide consent
and schedule an interview. Health care professionals (any
individual who provides health care treatment and advice based
on formal training and experience) with patient-facing roles
working in primary or secondary care settingsinthe NHS were
eligible to take part. This included health care professionals
with different levels of qualification or previous experience.
Health care professionals did not haveto be dementiaspecialists
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but wereinvolved in a patient-facing role that could involve the
initial referral, diagnosis, or after care of individuals with
neurodegenerative diseases.

Data Collection

The interview topic guide was designed by the research team
and piloted by 2 general practitioners (GPs) with experiencein
managing individualsat different stages of receiving adementia
diagnosis (see Multimedia Appendix 1). The topic guide was
further refined to improvethe clarity of questions, and additional
prompts were added to explore the areas of interest to the
research team in further depth. These areasincluded participants
experiences of the current dementia diagnostic practices, views
on the early detection of dementia-causing diseases (particularly
viascreening), use of digital technology to aid early detection,
and the potential challenges of implementing digital toolsinto
the health care system (available on request). All interviews
were conducted via video call by a trained researcher (SW),
lasted 30 to 45 minutes, and were audiorecorded using the
videoconferencing software: Zoom (Zoom Technologies, Inc
or Microsoft Teams (Microsoft Corp) depending on the
participants’ preference. Recordings were transcribed verbatim
by a transcription company (University Transcriptions) and
checked for accuracy.

Data Analysis

Transcripts were uploaded to NVivo (version 1.6.1; QSR
International) and analyzed using an inductive framework
approach, a form of codebook thematic analysis [19,20].
Inductive thematic analysis is the process of identifying
reoccurring patterns in the data to create concepts and themes
without using any preconceptions or pre-existing framework
[19]. The 5 main stages of the framework approach were
followed, starting with familiarizing with the data by rereading
the transcripts before generating initial codes. Codes were then
grouped into core concepts (acentral organizing concept, which
holds associated shared meaning patterns, ie, themes), forming
the analytical framework, which was then applied across the
whole data set. Data were charted into the framework matrix
(rows[cases], columns[codes], and “ cells’ of summarized data)
to help summarize the large quantity of data collected. This
further enabled our multidisciplinary teamto review theanalysis
and interpretation of the datato provide aricher understanding
of clinicians experiences and perspectives [20,21]. The
flexibility of the framework approach allowed us to explore
specific project aims (eg, gather health care professionas
perspectives on the key considerations of developing and
implementing digital technologies for the early detection of
dementia-causing diseases in the NHS while being open enough
to uncover new meaning and unexpected concepts) [20,21]. The
lead researcher (SW), with contributions from other authors
(CT and SPS), moved backward and forward between the data,
comparing data, and evolving explanations. Further discussion
and refinement of the central concepts and themes with
coauthors (CT, SPS, and RMA) was conducted to ensure the
themes were reflected by the data. The authors were satisfied
when data saturation was reached before participant recruitment
eased.

https://www.jmir.org/2023/1/e46711
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Trustworthiness

Trustworthiness was achieved by ensuring the credibility,
transferability, dependability, and confirmability of the study
[22]. We followed guidance outlined by Nowell et al [23] and
used strategies such as piloting the interview topic guide with
2 GPs, triangulation of participants (ie, a range of different
health care professionals), and having regular research team
meetings at the analysis stage. To address credibility, we
included peer debriefing to provide an external check on the
research process and interpretation of the data. Transferability,
whichreally only concerns a case-to-case transfer, was achieved
by providing a rich description of the study methods so that
those who seek to transfer the findings to their own site can
judge transferability. To achieve dependability, we ensured that
the research process was logical, traceable, and clearly
documented. According to Lincoln and Guba [22],
confirmability is established when credibility, transferability,
and dependability are all achieved. We also included the reasons
for theoretical, methodological, and anaytical choices
throughout, so others can understand how and why decisions
were made.

Ethics Approval

Ethical approval was granted by the Newcastle University
Faculty of Medical Science Ethics Committee (17031/2021).
Participants were not remunerated after taking part in the study.
Voluntary informed consent was obtained in writing from the
participant before the interview began. Participants were also
asked to give verbal consent at the start of the interview for the
discussion to be audiorecorded. Therecordingsweretranscribed
verbatim, deidentified (eg, names were removed), and
anonymized by placing a unique participant identification
number on each electronic file. Direct quotations used in the
analysis are not identifiable by name but do correspond with
the participant’s unique identification number.

Results

Overview

Eighteen individuals agreed to participate (see Table 1),
including 11 GPs, 2 mental health nurses, 1 professional with
ajoint role of mental health nurse and family care coordinator,
1 mental hedlth care coordinator, 1 dementia specialist nurse,
1 psychiatrist, and 1 community psychiatric nurse. Ten
participants were female and 8 were male and had a range of
between 7 and 45 years of experience working in the NHS.
Participants were based in variousregionsin England, including
the Northeast, Northwest, Southeast, Southwest, West Midlands,
and East Midlands. We identified several key considerations
that are relevant to health care service users, health care
professionals, and the digital health technology itself (see Figure
1 and Table 2). Each core concept and its associated themes are
described in detail below using direct quotes from the
interviews. To ensure participant confidentiality, participant
names have been replaced with their participant ID (eg, P1:
participant #1).

JMed Internet Res 2023 | vol. 25 | 46711 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wilson et &

Table 1. Participant characteristics.

Participant 1D Role Setting Sex Yearsin the NHS? Professional interest
P1 cpP Primary care Male 12 Mental health and dementia
P2 GP Primary care Female 18 Frailty and dementia
P3 GP Primary care Male 31 Management, commissioning, and
digital health
P4 GP Primary care Mae 26 Mental health
P5 GP Primary care Female 27 Frailty and dementia
P6 GP Primary care Female 19 Older peopl€'s health and frailty
P7 GP Primary care Male 10 Dementiawith personal experience of
caring for someone with dementia
P8 GP Primary care Male 16 Dementia
P9 GP Primary care Female 11 Dementia
P10 Mental health nurse Secondary care Female 15 Mild cognitive impairment
P11 Mental health nurse Secondary care  Female 22 Dementia
P12 Dementia specialist nurse ~ Secondary care  Male 16 Mental health
P13 GP Primary care Female 31 Mental health with personal experience
of caring for someone with dementia
P14 GP Primary care Male 35 Dementia and learning disabilities
P15 Psychiatrist S Female 16 Mental health
P16 Mental health nurse and Secondary care  Female 11 Mental health
family care coordinator
P17 Community psychiatric Secondary care  Mae 45 Physical and mental health in older
nurses in older person’s ser- people
vice
P18 Care coordinator inacom-  Secondary care  Female 7 Dementia

munity mental health team

3NHS: National Health Service.
bGp: general practitioner.

Figure 1. Summary of core concepts describing the key categories that need consideration when developing and implementing digital technology for
the early detection of dementia-causing diseases.
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Table 2. Summary of core concepts and themes
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Core concept and theme Description

Health care service users
Target demographic
Health disparities

Health care professionals

Implementation and impact on clinical practice

Identifying the group most suitable for early detection of dementia-causing diseases.

Consideration for digital exclusion and those with additional needs.

The setting to implement the digital technology in current clinical practice, the potential impact

thetool could have on the heal th care system, and additional resources needed to support successful

implementation.
Acceptance
Dissemination of results
Digital health technology
Accuracy and validity

Factors that might affect health care professionals acceptance to use the technol ogy.

Interpreting, understanding, and explaining the results to health care users.

Evidence of validity, comparison to other tools, and the need to incorporate an individual’s

medical and family history into the technol ogy.

Technology appraisals

Necessary appraisals and approvals needed before implementation.

Considerationsfor Health Care Service Users

Health care professionals expressed mixed opinions on who
should be screened for an early detection of dementia-causing
diseases, with some suggesting keeping the eligibility criteria
“as broad as possible” (P6, GP) to avoid missing a*“ proportion
of the population who are actually possibly [at] a much higher
risk [but] aren’'t as engaged or asinvolved with their healthcare”
(P6, GP) asother individuals. However, others highlighted “ how
the amount of resource to go into screening people under the
age of 65 [and are asymptomatic]...would seem disproportionate
to the number of cases picked up” (P2, GP). Someinterviewees
instead recommended targeting “ patients who have higher risk
factors’ (P3, GP), for example, those with a family history of
dementia or long-term medical conditions.

Health care professional s al so raised how the digital tool would
need to be available to everyone to ensure that we are “not
excluding people who already arein digital poverty” (P5, GP).
This stemmed from their experiences of caring for populations
where“ most of our people[health care service users] don’t have
a smartphone” (P18, care coordinator), which would in turn
limit their use of certain apps. The mental health nurse and
family care coordinator was also of the opinion that many of
those who did own aphone“ don’'t know how to use their mobile
phone” (P16, mental health nurse and family care coordinator),
which may in turn contribute to digital exclusion. Concerns
were also raised about those individual s with disabilities, such
as learning disabilities or visual and hearing impairments,
because they “may misinterpret what's in front of them” (P17,
community psychiatric nurses) or misunderstand what they are
being asked to do. One health care professional reflected on
how they nearly misdiagnosed a health care service user with
dementia when the individual was actually depressed. In this
particular case, the health care professiona “couldn’t understand
[the health care service user], we thought a lot of it was just
confabulation but it was actually, she wastrying to express how
shewashut in her native language” (P17, community psychiatric
nurse); it was only when an interpreter was used that the health
care professional understood theindividual whosefirst language
was not English and could make a more accurate diagnosis.

https://www.jmir.org/2023/1/e46711

Considerations for Health Care Professionals

Some GPs suggested that digital technology could be
implemented in primary care and included as part of ascreening
campaign or an NHS annual health check. However, there were
concerns about overburdening the NHS if the digital technology
identified alarge number of individuals who may be at higher
risk and subsequently referred to secondary care:

Waiting timesto go to memory clinic for people who
have symptoms is already really quite significant.
And if we're now looking at screening people who
don’'t have symptoms, who then need a full formal
assessment. And consideration of medications the
waiting list for memory clinics would dramatically
increase...unfortunately, we don’t have the wor kforce
in secondary care to manage that demand. [P6, GP]

A mental health nurse and family care coordinator also
highlighted how secondary care “only really get referrals once
someoneis showing signs[of cognitivedecling]” (P12, dementia
specidist nurse). Therefore,

If someone was high risk [of a dementia causing
disease] the GP wouldn't let us know because we
can't do anything with that information....\e couldn’t
deal with reviewing information for lots of people
because it’s not relevant to our service but more for
the GP they could maybe just get them in every six
months to review. [P16, Mental health nurse and
family care coordinator]

Many health care professionals working in secondary care
shared this view, with another suggesting that brain health
centers might be amore suitable place to implement such digital
tools, as they combine “clinica and research methods and
techniques to sort of assess people with suspected dementia”
(P15, psychiatrist).

Health care professionals also wanted to know “who takes
responsibility” (P2, GP) for assisting health care service users
with digital technology (ie, showing them how to use the
technology). Somefelt that the task might be very timeintensive
and that there may be a need for additiona health care
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professional s, such as support workers or health care assi stants,
to assist with this set-up process.

Many health care professionals were also concerned about
having suitable space to deliver anew service, since“roomsare
at a premium in general practice” (P13, GP). One participant
highlighted how extraresourceswould be needed since GPsare
not currently “paid from the CCG [clinical commissioning
groups| to offer that service [early detection]” (P11, mental
health nurse). Additional resources would also be required to
fund future treatmentsfor individual s, bearing in mind that “the
new drugs are extremely expensive” (P6, GP). Furthermore,
additional psychological and practical support services might
need to be offered to those individual sidentified at higher risk,
as it could “affect their [life] insurance” (P2, GP) and
employability. One GP was concerned that the early detection
tool could create a*“tidal wave of anxious peoplethat you [health
care service] can't manage’ (P3, GP). Other participants
guestioned whether health care professional s have the capacity
to takethison “since people[health care professional §] are very
busy, or feel stressed already, you're [some health care
professional g just not in a place where you can maybe take on
new things’ (P18, care coordinator).

Health care professionals suggested marketing the tool as
exciting so that “it piques people’s interest” (P13, GP) and
involving clinicians in the implementation process to ensure
they feel “in some way part of that, not just that somebody’s
told you it's a good idea” (P18, care coordinator). They also
highlighted how the digital technology must be usable: “you
can make the most perfect thing in the world, but if no one's
going to use it and it’s not user-friendly, then people won't do
it” (P9, GP). Training with ongoing support was also viewed
as crucial to avoid the tool “just sitting in the cupboard” (P12,
dementia specialist) becoming an “expensive white elephant”
(P5, GP). Some hedlth care professionals also wanted to see
evidence of effective intervention options for individuals who
were identified as at higher risk because “if you can’'t do
anything about it then what’s the point” (P1, GP).

Health care professionals felt the output from the digital tool
should be easy to interpret and “integrate with our computers
[inthe NHS system]” (P5, GP). Many health care staff also felt
strongly about being able to understand how the Al algorithm
derived its output or risk prediction score and the predictors or
indicators that were used, for example, if one of the indicators
was like people having a poor sleep pattern and then we could
follow that up...what isit about the sl eep pattern that makesyou
[patient] at risk?’ (P18, care coordinator). This understanding
“would [aso] help you explain it better to the patient. (P15,
psychiatrist), as the patient “may be quite sceptical if you then
couldn’t say, well [it is] based on X, y and z variables, and that’'s
how we came up with this score” (P15, psychiatrist).

Health care professionals suggested having good visual aidsto
help patients understand the results. This was felt to be
particularly important if a future tool generated a risk score,
stating, “in the next 10 years the chance of you developing a
dementia is X percent” (P4, GP), because “people’s
understanding of risk varies so much individualy” (P6, GP).
Health care professionals described how health care service

https://www.jmir.org/2023/1/e46711
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users will also need to be informed about “what they need to
doto keep their risk low” (P5, GP), such as*adopting a healthy
lifestyle” (P4, GP). However, “in quite adeprived area, lifestyle
changes aren’'t always taken up as we would like them to” (P6,
GP), so dissemination and design of any intervention will need
to be considerate of existing health disparitiesto support health

equity.
Considerationsfor Digital Health Technology

Health care professionals described the importance of having
evidence to show “the sensitivity and specificity” (P4, GP) of
the tool, “how accurate the digital test is. Isit likely to pick up
a positive, if it is positive? Or, can you get false negatives?’
(P4, GP), and how the results could be affected if the digital
technology was“ not worn properly” (P12, dementiaspeciaist).
Some health care professional s felt that the digital technology
should be “validated in the population [it isintended to be used
in] and validated against what we do now, to show that it's
better or superior or comparable” (P14, GP) to what they
currently do. Some questioned whether it was possible to
replicate current paper-based tools such as the ACE-III
(Addenbrooke's Cognitive Examination) where,

You' ve got to get people to write things, draw things,
you've got to get them to do tasks, so you can’t
actually do that on a computer, you know, things like
drawing and that on a computer, it's not the same.
[P17, Community psychiatric nurse]

Health care professionals did recognize the advantages of
collecting real-time data “in their [health care service users']
own home and, [if] the results are validated and it can be fed to
a health care professional that would be excellent because that
is probably likely to be rea time data which might be more
relevant than an artificial questioning in a surgery [British
English term for clinic]” (P1, GP). Several GPs described how
it would be useful if the tool could monitor neurodegenerative
syndrome progression over time; for example, “has this been
just a slow, steady decline or have there been big drops, which
helps build what kind of dementia |l think we're looking at, or
if it'sacute or not really adementia” (P9, GP).

Health care professionals felt it could be important for family
members or caregivers to “be able to input into that [process
and] to givetheir opinion” (P16, mental health nurse and family
care coordinator) asthey can provide a“wealth of information”
(P16, mental health nurse and family care coordinator) around
their relative’s decline.

Health care professionalsfelt that it wasimportant to obtain all
the necessary approvals prior to implementation but recognized
how very few screening tools have been approved by NICE.
There was also the issue that even if a digital early detection
tool wasincluded in NICE guidelines, adherenceis*very much
clinician dependent” (P10, mental health nurse) and appeared
to also rely on obtaining the necessary resources,

Servicesthat I’ ve worked in the past, we followed the
NICE guidance more closely and offered imaging to
most people.... Thereality in our [current] serviceis
that we are a bit more cautious about who we request
imaging for. [P15, Psychiatrist]
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Discussion

Principal Findings

This study is the first to report health care professionals’ key
considerationsin the devel opment and implementation of digital
technologiesfor the early detection of dementia-causing diseases
inthe NHS. Health care professional s described how the digital
tool should not exacerbate digital exclusion, discussed the need
for scientific evidence to show that the technology is accurate
and reliable, and highlighted the importance of appropriate
training and support for health care service users and health
care professionals. Finally, participants also shared concerns
about the risk of such tools overburdening the NHS in terms of
creating additional workload for health care professionals and
requiring further resources to support implementation and use,
such as additional staff.

It is important to promote digital inclusivity when designing
and implementing digital technology in health care. The WHO
[24] and NICE [16] have highlighted how measures should be
taken to address inequities in access to digital technology so
that further inequity is not perpetuated in terms of accessing
health information and services. They also stressed the
importance of having health interventions that are “inclusive
by design” [16]. However, some of the demographic factors
associated with developing dementia, such as age, ethnicity
[25], and educational attainment [26], put individuals at greater
risk of digital exclusion. This may be due to a combination of
differences in access, use, motivation [27], and reliability of
sensorsused in digital technology across different demographics
[28], resulting in widening health inequalities, and in some
cases, failure of interventions to result in demonstrable health
benefits in certain populations [29,30]. Strategies to reduce
digita health inequities must be adopted, for example, by
providing the option of different language settings and basic
digital literacy skillstraining.

Participants in this study highlighted the importance of
identifying an appropriate clinical setting to introduce an early
detection tool. The setting would have to be sufficiently
resourced in terms of staff and technology to perform the tests
and should also offer support to those who are perceived to be
at higher risk [13]. New initiatives such as Brain Health Clinics
(an integrated research and clinical environment dedicated to
improving the assessment and diagnosis of memory problems
including earlier diagnosis) were suggested as a possible setting
where such tools could be implemented. These sites have been
established in Scotland and certain placesin the United Kingdom
by the government (in Scotland) and research grants (in
England) and contribute toward researching personalized risk
profiling, targeted risk reduction and prevention, early disease
detection, equity of access, and harnessing comprehensive data
toassistin clinical decision-making [31,32]. Brain health clinics
located in Scotland hold a rational and scientific basis for a
national care pathway [31], but brain health clinicsin England
do not have this in place. The level of development of these
sitesmay affect health care professionals' perspectives of where
digital technology for early detection of dementia-causing
diseases might be best placed.

https://www.jmir.org/2023/1/e46711
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Training to support the correct use of digital technology and
interpretation of the results was recognized as crucial to the
success of implementing new digital tools into practice. Tucci
et a [33] aso found explainability, transparency, integrability,
and usability are key factors affecting health care professionals
trust and acceptance of Al in health care practices[33], echoing
the concerns raised by health care professionals in this study.
Health care professional s need to be able to trust the outputs of
any computerized decision support tool, and information should
be easy to interpret and delivered efficiently, for example, by
integrating with existing computerized software to support
clinician workflow [33-35]. The output should also be tailored
tothe patient [16], which will require better availability and use
of patient datawithin and across systems. While acknowledging
the challenges of processing sensitive patient information, the
WHO promotes syntactic and semantic interoperability with
WHO standards as a cornerstone of health information to enable
sharing of information [36].

A further important area raised in our study was the ethical
concerns around delivering or receiving an early detection of
dementia-causing diseases. This echoed the results of a recent
study that explored the views of Dutch physicians on the early
diagnosis of Alzheimer disease and found that diagnosis “ must
have a function, or it must be able to contribute to a better
happiness, so to speak” [37]. Health care professionals fears
may also relate, more generally, to the premature or incorrect
labeling of an individual with dementia, with the potential
psychological effects that this could cause [38]. The tool will
have to go through rigorous testing to ensure that it is sensitive
and specific, so asto alleviate professionals’ concerns of false
results but also to reassure members of the public if used as part
of anational screening program [39,40]. Recent developments
of drug interventions, such as the monoclonal antibody
lecanemab, have shown the potential to reduce physiological
biomarkers in early Alzheimer disease, which in turn may
increase the acceptance of early detection in the future [41].
Furthermore, there is a growing body of evidence showing
behavioral and lifestyle changes can reduce the risk of
developing dementia-causing diseases [42], which could be
implemented as part of a holistic, early detection approach
alongside any effective pharmaceutical intervention.

Strengthsand Limitations

A range of different professionalswho had asubstantial amount
of experience working in the NHS were interviewed in this
study. These participants performed a range of different
patient-facing rolesin different health care settings. Data were
collected until thematic saturation was achieved, and a robust
data analysis conducted to ensure the trustworthiness of our
findings [22,23]. However, many of these participants had a
professional interest in mental health, older people’s health,
dementia, mild cognitive impairment, or digital health, which
may have influenced their perspectives.

Further research should explore the opinions of stakeholders,
such as commissioners and policymakers, to help identify other
specific challengesthat may impact theimplementation process.
Itisalso clear that the devel opment of novel digital technologies
must promote inclusivity and ensure intervention options are
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accessible to all. Feasibility testing of these newly developed
technologieswill berequired to further enhance and ensure that
these products are both relevant and useful [43]. Research is
also needed to understand how health care professionals and
health care users would like computer-generated information
to be presented to them; this would help enhance trust and
understandability of any outputs.

Wilson et al

of dementia-causing diseases. Thisinformation will help guide
future work around the current needs of health care professionals
from the technology, and the challenges of implementing in the
NHS. It is important that those involved in the design and
development of novel digital technologies continue to work
closely with users, health care professionals, and stakeholders,
including policymakers, regulatory bodies, and commissioners

. to aid successful implementation.
Conclusions

This study highlights the key considerations when developing
and implementing digital technologies for the early detection

Acknowledgments

The authors thank Dr Sian Roberts for providing valuable feedback on the research process and interpretation of the data. This
work has been supported by the Early Detection of Neurodegenerative diseases (EDoN) research initiative, funded by Alzheimer’s
Research UK with support from Gates Ventures and the Alzheimer’s Drug Discovery Foundation through its Diagnostic Accelerator
Project.

RMA isfunded by the National Institute for Health Research (NIHR) for thisresearch project (NIHR 301677). The views expressed
in this publication are those of the author(s) and not necessarily those of the NIHR, NHS or the UK Department of Health and
Social Care.

Data Availability

The data sets generated and analyzed during this study are not publicly available due to a potential breach of participant
confidentiality but anonymized data sets may be available from the corresponding author on reasonable request.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Interview guide.
[DOCX File, 26 KB-Multimedia Appendix 1]

References

1. Dementia World Health Organization. URL: https.//www.who.int/news-room/fact-sheets/detail/dementia [accessed
2023-01-31]

2. How many people have dementiain the UK? Alzheimer's Society. URL : https.//www.al zheimers.org.uk/blog/
how-many-people-have-dementia-uk [accessed 2023-01-31]

3. Wittenberg R, Hu B, Jagger C, Kingston A, Knapp M, Comas-Herrera A, et al. Projections of care for older people with
dementiain England: 2015 to 2040. Age Ageing 2020;49(2):264-269 [FREE Full text] [doi: 10.1093/ageing/afz154]
[Medline: 31808792]

4.  Torjesen|. NHSin England will have one strategy for all major conditions, including cancer. BMJ 2023;380:194 [doi:
10.1136/bmj.p194] [Medline: 36696975]

5. Testsfor diagnosing dementia: dementiaguide. NHS Choices. URL : https.//www.nhs.uk/conditions/dementia/diagnosi s-tests/
[accessed 2023-01-31]

6. BeyerL, Stocker H, Rujescu D, Holleczek B, Stockmann J, Nabers A, et al. Amyloid-beta misfolding and GFAP predict
risk of clinical Alzheimer's disease diagnosiswithin 17 years. Alzheimers Dement 2022;19(3):1020-1028 [FREE Full text]
[doi: 10.1002/alz.12745] [Medline: 35852967]

7. Frey AL, Karran M, Jimenez R, Baxter J, Adeogun M, Bose N, et al. Harnessing the potential of digital technologies for
the Early Detection of Neurodegenerative diseases (EDoN). OSF. Preprint posted online Oct 1, 2019 [FREE Full text] [doi:
10.31219/0sf.io/ud9z5]

8. LiR,Wang X, Lawler K, Garg S, Bai Q, Alty J. Applications of artificial intelligence to aid early detection of dementia:
a scoping review on current capabilities and future directions. J Biomed Inform 2022;127:104030 [FREE Full text] [doi:
10.1016/j.jbi.2022.104030] [Medline: 35183766]

9. McArdleR, De DinS, Yarnal A. Gait analysisasaclinical tool for dementia: current perspectives and future challenges.
Adv Clin Neurosci Rehabil 2021;20 [FREE Full text] [doi: 10.47795/0bxa9271]

https://www.jmir.org/2023/1/e46711 JMed Internet Res 2023 | vol. 25 | e46711 | p. 8

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v25i1e46711_app1.docx&filename=f74458603015411b102c5ef76ce6b538.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e46711_app1.docx&filename=f74458603015411b102c5ef76ce6b538.docx
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.alzheimers.org.uk/blog/how-many-people-have-dementia-uk
https://www.alzheimers.org.uk/blog/how-many-people-have-dementia-uk
https://europepmc.org/abstract/MED/31808792
http://dx.doi.org/10.1093/ageing/afz154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31808792&dopt=Abstract
http://dx.doi.org/10.1136/bmj.p194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36696975&dopt=Abstract
https://www.nhs.uk/conditions/dementia/diagnosis-tests/
https://alz-journals.onlinelibrary.wiley.com/doi/10.1002/alz.12745
http://dx.doi.org/10.1002/alz.12745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35852967&dopt=Abstract
https://osf.io/u49z5/
http://dx.doi.org/10.31219/osf.io/u49z5
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(22)00046-6
http://dx.doi.org/10.1016/j.jbi.2022.104030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35183766&dopt=Abstract
https://acnr.co.uk/articles/gait-analysis/?hilite=%22Gait+analysis+as+a+clinical+tool+for+dementia%3A+current+perspectives+and+future+challenges%22
http://dx.doi.org/10.47795/obxa9271
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wilson et &

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Robin J, Xu M, Kaufman LD, Simpson W. Using digital speech assessmentsto detect early signs of cognitive impairment.
Front Digit Health 2021;3:749758 [FREE Full text] [doi: 10.3389/fdgth.2021.749758] [Medline: 34778869]

Kaye J, Mattek N, Dodge HH, Campbell I, Hayes T, Austin D, et al. Unobtrusive measurement of daily computer use to
detect mild cognitiveimpairment. Alzheimers Dement 2014;10(1):10-17 [FREE Full text] [doi: 10.1016/j.jalz.2013.01.011]
[Medline: 23688576]

Strategy. Radar-AD. URL : https://www.radar-ad.org/about-us/strategy [accessed 2023-01-31]

Giezendanner S, Monsch AU, Kressig RW, Mueller Y, Streit S, Essig S, et al. General practitioners attitudes towards early
diagnosis of dementia: a cross-sectional survey. BMC Fam Pract 2019;20(1):65 [FREE Full text] [doi:
10.1186/s12875-019-0956-1] [Medline: 31109304]

Sannemann L, Miller T, Waterink L, Zwan M, Wimo A, Stomrud E, MOPEAD consortium. General practitioners attitude
toward early and pre-dementiadiagnosis of AD in five European countries-a MOPEAD project survey. Alzheimers Dement
(Amst) 2021;13(1):€12130 [FREE Full text] [doi: 10.1002/dad2.12130] [Medline: 33665337]

Slattery P, Saeri AK, Bragge P. Research co-design in health: arapid overview of reviews. Health Res Policy Syst
2020;18(1):17 [FREE Full text] [doi: 10.1186/s12961-020-0528-9] [Medline: 32046728]

Evidence standards framework for digital health technologies. National Institute for Health and Clinical Excellence. URL:
https.//www.nice.org.uk/corporate/ecd7/resources/

evidence-standards-framework-for-digital -heal th-technol ogies-pdf- 1124017457605 [accessed 2023-07-27]

Wilson S, Mc Ardle R, Tolley C, Slight S. Usahility and acceptahility of wearable technology in the early detection of
dementia. Alzheimers Dement 2022;18 Suppl 2:059820 [FREE Full text] [doi: 10.1002/alz.059820] [Medline: 36537475]
Naderifar M, Goli H, Ghaljaie F. Snowball sampling: a purposeful method of sampling in qualitative research. Strides Dev
Med Educ 2017;14(3):1-4 [FREE Full text] [doi: 10.5812/sdme.67670]

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006;3(2):77-101 [doi:
10.1191/14780887060p0630a]

Ritchie J, Spencer L. Qualitative data analysis for applied policy research. In: Bryman A, Burgess RG, editors. Analyzing
Qualitative Data. London, UK: Routledge; 1994:173-194

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative datain
multi-disciplinary health research. BMC Med Res M ethodol 2013;13:117 [FREE Full text] [doi: 10.1186/1471-2288-13-117]
[Medline: 24047204]

Lincoln YS, Guba EG. But isit rigorous? Trustworthiness and authenticity in naturalistic evaluation. New Dir Program
Eval 1986;1986(30):73-84 [doi: 10.1002/ev.1427]

Nowell LS, Norris IM, White DE, Moules NJ. Thematic analysis: striving to meet the trustworthiness criteria. Int J Qual
Methods 2017;16(1):160940691773384 [FREE Full text] [doi: 10.1177/1609406917733847]

WHO guideline: recommendations on digital interventions for health system strengthening: executive summary. World
Health Organization. 2019. URL: https://www.who.int/publications/i/item/9789241550505 [accessed 2023-07-27]
Mukadam N, Marston L, Lewis G, Mathur R, Rait G, Livingston G. Incidence, age at diagnosis and survival with dementia
across ethnic groupsin England: alongitudinal study using electronic health records. Alzheimers Dement
2023;19(4):1300-1307 [FREE Full text] [doi: 10.1002/alz.12774] [Medline: 36047605]

Lévdén M, Fratiglioni L, Glymour MM, Lindenberger U, Tucker-Drob EM. Education and cognitive functioning across
the life span. Psychol Sci Public Interest 2020;21(1):6-41 [FREE Full text] [doi: 10.1177/1529100620920576] [Medline:
32772803]

Honeyman M, MaguireD, EvansH, DaviesA. Digital technology and health inequalities: ascoping review. EuroHealthNet.
2020. URL: https://health-inequalities.eu/jwddb/digital -technol ogy-and-heal th-inequal iti es-a-scoping-review-wal es/ [accessed
2023-07-27]

Ajmal, Boonya-AnantaT, Rodriguez AJ, Du Le VN, Ramella-Roman JC. Monte Carlo analysis of optical heart rate sensors
in commercial wearables: the effect of skin tone and obesity on the photoplethysmography (PPG) signal. Biomed Opt
Express 2021 Dec 01;12(12):7445-7457 [FREE Full text] [doi: 10.1364/BOE.439893] [Medline: 35003845]

Diao JA, Wu GJ, Taylor HA, Tucker JK, Powe NR, KohaneS, et al. Clinical implications of removing race from estimates
of kidney function. JAMA 2021;325(2):184-186 [ FREE Full text] [doi: 10.1001/jama.2020.22124] [Medline: 33263721]
Levey AS, Titan SM, Powe NR, Coresh J, Inker LA. Kidney disease, race, and GFR estimation. Clin JAm Soc Nephrol
2020;15(8):1203-1212 [FREE Full text] [doi: 10.2215/CJIN.12791019] [Medline: 32393465]

Ritchie CW, Waymont JMJ, Pennington C, Draper K, Borthwick A, Fullerton N, et a. The Scottish brain health service
model: rationale and scientific basis for anational care pathway of brain health servicesin Scotland. J Prev Alzheimers
Dis 2022;9(2):348-358 [FREE Full text] [doi: 10.14283/jpad.2021.63] [Medline: 35543009]

Welcometo the Oxford brain health clinic. NIHR Oxford Health Biomedical Research Centre. URL: https.//oxfordhealthbrc.
ni hr.ac.uk/our-work/brain-health-centre/ [accessed 2023-01-31]

Tucci V, Saary J, Doyle TE. Factorsinfluencing trust in medical artificial intelligence for healthcare professionals: a
narrative review. JMed Artif Intell 2022;5:4-4 [FREE Full text] [doi: 10.21037/jmai-21-25]

AhujaAS. The impact of artificial intelligence in medicine on the future role of the physician. Peer] 2019;7:€7702 [FREE
Full text] [doi: 10.7717/peerj.7702] [Medline: 31592346]

https://www.jmir.org/2023/1/e46711 JMed Internet Res 2023 | vol. 25 | e46711 | p. 9

(page number not for citation purposes)


https://europepmc.org/abstract/MED/34778869
http://dx.doi.org/10.3389/fdgth.2021.749758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34778869&dopt=Abstract
https://europepmc.org/abstract/MED/23688576
http://dx.doi.org/10.1016/j.jalz.2013.01.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23688576&dopt=Abstract
https://www.radar-ad.org/about-us/strategy
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-019-0956-1
http://dx.doi.org/10.1186/s12875-019-0956-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31109304&dopt=Abstract
https://europepmc.org/abstract/MED/33665337
http://dx.doi.org/10.1002/dad2.12130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33665337&dopt=Abstract
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-020-0528-9
http://dx.doi.org/10.1186/s12961-020-0528-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32046728&dopt=Abstract
https://www.nice.org.uk/corporate/ecd7/resources/evidence-standards-framework-for-digital-health-technologies-pdf-1124017457605
https://www.nice.org.uk/corporate/ecd7/resources/evidence-standards-framework-for-digital-health-technologies-pdf-1124017457605
https://alz-journals.onlinelibrary.wiley.com/doi/10.1002/alz.059820
http://dx.doi.org/10.1002/alz.059820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36537475&dopt=Abstract
https://sdme.kmu.ac.ir/article_90598.html
http://dx.doi.org/10.5812/sdme.67670
http://dx.doi.org/10.1191/1478088706qp063oa
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
http://dx.doi.org/10.1002/ev.1427
https://journals.sagepub.com/doi/10.1177/1609406917733847
http://dx.doi.org/10.1177/1609406917733847
https://www.who.int/publications/i/item/9789241550505
https://alz-journals.onlinelibrary.wiley.com/doi/10.1002/alz.12774
http://dx.doi.org/10.1002/alz.12774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36047605&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/1529100620920576?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1529100620920576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32772803&dopt=Abstract
https://health-inequalities.eu/jwddb/digital-technology-and-health-inequalities-a-scoping-review-wales/
https://europepmc.org/abstract/MED/35003845
http://dx.doi.org/10.1364/BOE.439893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35003845&dopt=Abstract
https://europepmc.org/abstract/MED/33263721
http://dx.doi.org/10.1001/jama.2020.22124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33263721&dopt=Abstract
https://europepmc.org/abstract/MED/32393465
http://dx.doi.org/10.2215/CJN.12791019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32393465&dopt=Abstract
https://link.springer.com/article/10.14283/jpad.2021.63
http://dx.doi.org/10.14283/jpad.2021.63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35543009&dopt=Abstract
https://oxfordhealthbrc.nihr.ac.uk/our-work/brain-health-centre/
https://oxfordhealthbrc.nihr.ac.uk/our-work/brain-health-centre/
https://jmai.amegroups.org/article/view/6664/html
http://dx.doi.org/10.21037/jmai-21-25
https://europepmc.org/abstract/MED/31592346
https://europepmc.org/abstract/MED/31592346
http://dx.doi.org/10.7717/peerj.7702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31592346&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wilson et &

35.

36.

37.

38.

39.

40.

41.

42.

43.

Smuck M, Odonkor CA, Wilt JK, Schmidt N, Swiernik MA. The emerging clinical role of wearables: factorsfor successful
implementation in healthcare. NPJDigit Med 2021;4(1):45 [ FREE Full text] [doi: 10.1038/s41746-021-00418-3] [Medline:
33692479]

Global strategy on digital health 2020-2025. World Health Organization. URL: https://www.who.int/docs/defaul t-source/
documents/gs4Adhdaa?a9f 352b0445baf bc79car99dcedd. pdf [accessed 2023-07-27]

Tromp K, Smedinga M, Richard E, Perry M, Schermer MHN. Views on early diagnosis of Alzheimer's disease among
Dutch physicians: aqualitative interview study. J Alzheimers Dis 2021;79(2):917-927 [FREE Full text] [doi:
10.3233/JAD-200884] [Medline: 33361592]

lliffe S, Manthorpe J, Eden A. Sooner or later? Issues in the early diagnosis of dementiain general practice: a qualitative
study. Fam Pract 2003;20(4):376-381 [FREE Full text] [doi: 10.1093/fampra/cmg407] [Medline: 12876106]

Detecting and diagnosing Alzheimer's disease: enhancing our understanding of public attitudesto improving early detection
and diagnosis. Alzheimer's Research UK. 2019. URL: https://www.al zheimersresearchuk.org/about-us/our-influence/
policy-work/reports/detecting-diagnosing-al zheimers-disease-2020/ [accessed 2023-07-27)

Adult screening programme: dementia. UK National Screening Committee. URL: https:/
/view-health-screening-recommendations.service.gov.uk/dementia/ [accessed 2023-07-27]

van Dyck CH, Swanson CJ, Aisen P, Bateman RJ, Chen C, Gee M, et a. Lecanemab in early Alzheimer's disease. N Engl
JMed 2023;388(1):9-21 [FREE Full text] [doi: 10.1056/NEJM 082212948] [Medline: 36449413]

Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al. Dementia prevention, intervention, and care:
2020 report of the Lancet commission. Lancet 2020;396(10248):413-446 [FREE Full text] [doi:
10.1016/S0140-6736(20)30367-6] [Medline: 32738937]

Ray M, Ratwani RM, Sinsky CA, Frankel RM, Friedberg MW, Powsner SM, et al. Six habits of highly successful health
information technology: powerful strategiesfor design and implementation. JAm Med Inform Assoc 2019;26(10):1109-1114
[FREE Full text] [doi: 10.1093/jamia/ocz098] [Medline: 31265064]

Abbreviations

ACE-I11: Addenbrooke's Cognitive Examination

Al: artificial intelligence

EDoN: Early Detection of Neurodegenerative

GP: general practitioner

NHS: National Health Service

NICE: National Institute for Health and Care Excellence

RADAR-AD: Remote Assessment of Disease And Relapse—Alzheimer’s Disease
WHO: World Health Organization

Edited by T de Azevedo Cardoso; submitted 22.02.23; peer-reviewed by B Davis, P Heins, A Hall, SQ Yoong; comments to author
26.04.23; revised version received 30.05.23; accepted 15.06.23; published 22.08.23

Please cite as:

Wlson S, Tolley C, Mc Ardle R, Beswick E, Sight SP

Key Considerations When Developing and Implementing Digital Technology for Early Detection of Dementia-Causing Diseases
Among Health Care Professionals: Qualitative Study

J Med Internet Res 2023;25:e46711

URL: https://mww.jmir.org/2023/1/e46711

doi: 10.2196/46711

PMID:

©Sarah Wilson, Clare Tolley, Riona Mc Ardle, Emily Beswick, Sarah P Slight. Originally published in the Journal of Medical
Internet Research (https://www.jmir.org), 22.08.2023. 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 published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographicinformation, alink to theoriginal publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2023/1/e46711 JMed Internet Res 2023 | vol. 25 | e46711 | p. 10

RenderX

(page number not for citation purposes)


https://doi.org/10.1038/s41746-021-00418-3
http://dx.doi.org/10.1038/s41746-021-00418-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33692479&dopt=Abstract
https://www.who.int/docs/default-source/documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d.pdf
https://www.who.int/docs/default-source/documents/gs4dhdaa2a9f352b0445bafbc79ca799dce4d.pdf
https://europepmc.org/abstract/MED/33361592
http://dx.doi.org/10.3233/JAD-200884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33361592&dopt=Abstract
https://academic.oup.com/fampra/article/20/4/376/625230?login=false
http://dx.doi.org/10.1093/fampra/cmg407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12876106&dopt=Abstract
https://www.alzheimersresearchuk.org/about-us/our-influence/policy-work/reports/detecting-diagnosing-alzheimers-disease-2020/
https://www.alzheimersresearchuk.org/about-us/our-influence/policy-work/reports/detecting-diagnosing-alzheimers-disease-2020/
https://view-health-screening-recommendations.service.gov.uk/dementia/
https://view-health-screening-recommendations.service.gov.uk/dementia/
https://www.nejm.org/doi/10.1056/NEJMoa2212948
http://dx.doi.org/10.1056/NEJMoa2212948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36449413&dopt=Abstract
https://europepmc.org/abstract/MED/32738937
http://dx.doi.org/10.1016/S0140-6736(20)30367-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32738937&dopt=Abstract
https://europepmc.org/abstract/MED/31265064
http://dx.doi.org/10.1093/jamia/ocz098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31265064&dopt=Abstract
https://www.jmir.org/2023/1/e46711
http://dx.doi.org/10.2196/46711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

