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Abstract

Introduction

Clinical research with remote monitoring technologies (RMTs) has multiple advantages over
standard paper-pencil tests, but also raises several ethical concerns. While several studies
have addressed the issue of governance of big data in clinical research from the legal or eth-
ical perspectives, the viewpoint of local research ethics committee (REC) members is
underrepresented in the current literature. The aim of this study is therefore to find which
specific ethical challenges are raised by RECs in the context of a large European study on
remote monitoring in all syndromic stages of Alzheimer’s disease, and what gaps remain.
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Methods

Documents describing the REC review process at 10 sites in 9 European countries from the
project Remote Assessment of Disease and Relapse—Alzheimer’s Disease (RADAR-AD)
were collected and translated. Main themes emerging in the documents were identified
using a qualitative analysis approach.

Results

Four main themes emerged after analysis: data management, participant’s wellbeing, meth-
odological issues, and the issue of defining the regulatory category of RMTs. Review pro-
cesses differed across sites: process duration varied from 71 to 423 days, some RECs did
not raise any issues, whereas others raised up to 35 concerns, and the approval of a data
protection officer was needed in half of the sites.

Discussion

The differences in the ethics review process of the same study protocol across different
local settings suggest that a multi-site study would benefit from a harmonization in research
ethics governance processes. More specifically, some best practices could be included in
ethical reviews across institutional and national contexts, such as the opinion of an institu-
tional data protection officer, patient advisory board reviews of the protocol and plans for
how ethical reflection is embedded within the study.

Introduction

Digital devices, data analytics and artificial intelligence are rapidly changing the way clinical
research is conducted, as a variety of aspects of people’s health and lifestyle can be collected in
real-time and patterns in large datasets can be identified. Remote monitoring technologies
(RMTs), such as wearables, smartphone applications, and fixed sensors at home can capture
real-world information about study participants in a continuous and objective manner. RMTs
therefore have several potential advantages over in-clinic pen-and-paper tests that are usually
assessed periodically, rely on the participant’s or partner’s recall and can only be completed in
a controlled environment of the clinic [1]. Such advantages of RMTs are especially helpful in
health conditions with a long preclinical phase, such as Alzheimer’s disease (AD) [2, 3], or
recurring episodes, such as depression [4]. However, while RMT's open new opportunities for
clinical research, the use of digital technologies also raises new questions for research ethics,
including obvious concerns regarding privacy and data security [5, 6]. Moreover, although
participants consent to participate in the study, it is almost impossible to inform participants
completely, simply and clearly about what types of data are being collected, who can access the
data and how the data will be analyzed [7, 8]. Another important concern is equality, meaning
that people who do not own a smartphone-whether for economic, educational or geographical
reasons—will have limited possibilities to participate in RMT research with consequences for
reliability and generalizability [9].

While several studies have addressed the issue of governance of big data in clinical research
from the legal perspective [10-12] or ethical perspective [13-16], the perspective of institu-
tional research ethics committee (REC) members is underrepresented in the current body of
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literature [17]. Research ethics committees (RECs) enforce research governance through a
review mechanism, reviewing the study design and protocols, inclusion and exclusion criteria
for participants, informed consent procedures and data safety, management and monitoring
plans. The composition of RECs is diverse, so that a comprehensive set of perspectives is con-
sidered. Variation in how research governance practices are enforced across different institu-
tions and countries participating in multi-site studies is a concern. With the introduction of
novel technologies for data collection and analysis, such as RMTs, the role of the RECs
becomes central in assessing the legitimate, fair, and ethical use of those technologies in
research settings. To this end, we must better understand the ‘needs, views and attitudes’ of
REC members wherever health-related RMTs are used as a source of ‘big data’ in research
[17]. This study addresses this knowledge gap by studying the views of REC members in the
context of a large pan-European study on remote monitoring in AD [2], using a qualitative
analysis approach. This paper explores the type of issues that are currently highlighted by
RECs, how they are addressed within a project, what gaps remain and provide suggestions on
how these gaps may be addressed. We describe the specific challenges raised by RECs using
examples from the European research project Remote Assessment of Disease and Relapse—Alz-
heimer’s Disease (RADAR-AD) [2], which aims to validate how RMTs assess functional
decline in AD. Since the RADAR-AD study protocol is implemented in 10 European coun-
tries, this material gives us an opportunity to compare ethical questions across European
countries.

Materials and methods

The RADAR-AD study (www.radar-ad.org) is a European multi-center observational study,
aiming to find and validate remote monitoring technologies that measure functional and cog-
nitive decline in AD [2]. This study included over 220 participants, equally distributed in four
study groups: healthy controls, preclinical AD, prodromal AD, and mild-to-moderate AD par-
ticipants. Participants visited the clinic at the start of the data collection period and were there-
after monitored in the real-world for eight weeks, using the RMTs presented in Table 1.
RADAR-AD identified these RMTs based on an elaborate literature study and asking patients
[18] and only used RMTs that were already publicly available. No data safety monitoring

Table 1. Remote monitoring technologies in the RADAR-AD protocol.

RMT
Fitbit charge 3

Axivity AX3

RADAR passive
RMT app

Autographer
wearable camera

Mezurio app

Altoida app

Gait up Physilog
sensors

Banking app

https://doi.org/10.1371/journal.pone.0285807.t001

Description

A wrist-worn activity tracker

A wrist-worn activity tracker [19]

Usage Assesses

At home, measures continuously for 8 | Heart rate, step count and sleep patterns
weeks

At home, measures continuously for 8 | Activity and sleep patterns
weeks

An Android-based smartphone application that passively | At home, measures continuously for 8 | Phone usage, surroundings, location
collects data on phone usage [20] weeks

A camera which is worn around the neck and takes a photo | At home, three times 2 consecutive
every 20 seconds. The use of the camera is optional [21]
A smartphone application presenting daily cognitive tasks | At home, twice per day for 8 weeks
and short questionnaires [22, 23]

Activities of daily living

days (self-chosen by the participant)

Planning skills, memory, keyboard
dynamics, language sleep quality and
mood

A smartphone and tablet based application that simulatesa | Once at the clinic and weekly at home | Spatial navigation, memory, functional

complex activity of daily living using augmented reality

[24]

impairment, and motor functions

Three body-worn sensors containing accelerometers and Once in the clinic Gait
gyroscopes during three short walk tests [25]

An application simulating a bank withdrawal [26]

Once in the clinic Functional abilities of managing finances
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board (DSMB) was installed during the study, as the risk assessment of the sponsor (Amster-
dam UMC) showed that overall risks were low.

Data collection

Documents describing the REC review process at ten RADAR-AD study sites were collected
for analysis. These sites included clinical academic sites specializing in brain health and
dementia in Amsterdam (The Netherlands), Barcelona (Spain), Brescia (Italy), Lisbon (Portu-
gal), London and Oxford (United Kingdom), Mannheim (Germany), Stavanger (Norway),
Stockholm (Sweden) and Thessaloniki (Greece) (Table 2). RECs operated either on a site-spe-
cific, region-specific, or country-specific level (Table 2), meaning that that particular REC
reviews studies from that site only, from several sites in that region, or from sites in the entire
country, respectively. Amsterdam UMC (Amsterdam site) was the sponsor of the study and
therefore coordinated the clinical study. The other RADAR-AD sites (see Muurling, de Boer
[2]) had not yet obtained ethical approval yet by the time of writing, mainly due to legal con-
tract issues, and were therefore excluded from the current study. The REC process for King’s
College London and University of Oxford was centralized and was therefore analyzed as one.
These documents included, but were not limited to, primary REC submission documents,
feedback on the submission from RECs, response letters to feedback from RECs, and corre-
spondence between local study teams and RECs, Data Protection Officers (DPO’s), and scien-
tific review boards (More detailed information in S1 Table). Documents were anonymized
and translated into English by local study teams. At each RADAR-AD study site, written per-
mission was obtained from the REC to use direct anonymized quotes for publication.

Data analysis and paper drafting

The translated REC documents were imported into Atlas.ti version 9 [27], a software package
for qualitative analysis of research documents. Following thematic analysis methods [28],

Table 2. The participating sites and the REC that approved the study.

Country City Institution REC Level
Germany Mannheim | Zentralinstitut fiir Seelische Ethics Committee II of the Ruprecht-Karls-University of Site-specific
Gesundheit Mannheim Heidelberg (Medical Faculty Mannheim)
Greece Thessaloniki | Aristotle University of Ethics Committee of Medical Faculty of Aristotle University of | Site-specific
Thessaloniki Thessaloniki and Ethics Committee of Alzheimer Hellas
Italy Brescia IRCCS Istituto Centro San Comitato Etico IRCCS Centro San Giovanni di Dio— Site-specific
Giovanni di Dio Fatebenefratelli | Fatebenefratelli di Brescia
Norway Stavanger Centre for Age-Related Medicine | Regionale komiteer for medisinsk og helsefaglig Region-specific
forskningsetikk
Portugal Lisbon Faculdade de Medicina da Comissio de Etica do Centro Académico de Medicina de Site-specific
Universidade de Lisboa Lisboa
Spain Barcelona Ace Alzheimer Center Barcelona | Drug Research Ethics Committee (CEIm) of Universitat Site-specific
International de Catalunya
Sweden Stockholm | Karolinska Institutet Swedish Ethical Review Authority Country-specific
The Amsterdam | Amsterdam UMC Medisch Ethische Toetsingscommissie VUmc Site-specific
Netherlands
United Oxford University of Oxford London-West London & GTAC (Gene Therapy Advisory Region-specific (REC gets
Kingdom London King’s College London Committee) Research Ethics Committee random;y allocated across the
country

Note. Last column: RECs operated either on a site-specific, region-specific, or country-specific level, meaning that that particular REC reviews studies from that site

only, from several sites in that region, or from sites in the entire country, respectively.

https://doi.org/10.1371/journal.pone.0285807.t002
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Table 3. Code frequencies per site.

Data access
Data protection
Data security
Data sharing

Data storage

Comfort
Competence
Incidental findings
Privacy
Proportionality
Resistance

Safety

Stigmatisation

Liability
Methodological concerns

Recruitment

Medical devices

Totals

Totals

7

116

Centre for Age-
Related
Medicine
(Stavanger)

N %

1 14.3%
0 0.0%
1 14.3%
1 14.3%
3 42.9%
0 0.0%
0 0.0%
0 0.0%
1 14.3%
0 0.0%
0 0.0%
0 0.0%
0 0.0%
0 0.0%
0 0.0%
0 0.0%
0 0.0%
7 | 100%

main authors FL, CdB and MM read a predefined subset of the documents independently and
formulated a deductive codebook based on an internal discussion on emerging issues in the
study documents and issues highlighted in existing literature. FL, CdB, and MM indepen-
dently coded a subset of the study documents using the agreed codebook, while adding codes
inductively when necessary [29]. New codes and emerging themes were discussed in subse-
quent meetings. At last, MM reviewed all coded documents to harmonize the coding.

The main findings were drafted based on the primary analysis by FL, CdB, and MM and
submitted to all co-authors together with several discussion points. A larger meeting was orga-
nized to discuss the findings and a first draft of the discussion was drafted by FL, CdB and
MM. This draft was circulated among co-authors who further contributed to it. All co-authors
agreed to the final version of the manuscript.

Results

The analysis of the documents highlighted the diversity of the REC review process as well as
four emerging types of issues that we clustered in four categories: data management, partici-
pant’s wellbeing, methodological issues, and definition of the devices. Code frequencies are
available in Table 3, while code descriptions and exemplary quotes are listed in Tables 4-7.
Fig 1 describes the duration of the REC review process at 10 different RADAR-AD study
locations. More detailed information on the review processes can be found in the SI Table. At

IRCCS Istituto | Zentralinstitut | King’s College Karolinsk Ace Alzhei Faculdade de Amsterdam Aristotle
Centro San fiir Seelische London Institutet Center Medicina da UMC University of
Giovanni di Gesundheit (London) / (Stockholm) Barcelona Universidade (Amsterdam) Thessaloniki

Dio Mannheim University of (Barcelona) de Lisboa (Thessaloniki)

Fatebenefratelli, (Mannheim) Oxford (Lisbon)

(Brescia) (Oxford)
N % N % N % N % N % N % N % N %
Data management
0 0.0% 0 0.0% 1 7.7% 0 0.0% 0 0.0% 0 0.0% 1 2.9% 0 0.0%
2 50.0% 9 39.1% 0 0.0% 0 0.0% 1 20.0% 0 0.0% 4 11.4% 0 0.0%
1 25.0% 1 4.3% 1 7.7% 3 12.5% 0 0.0% 0 0.0% 3 8.6% 0 0.0%
0 0.0% 2 8.7% 3 23.1% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
0 0.0% 1 4.3% 1 7.7% 1 4.2% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Participant’s wellbeing
0 0.0% 0 0.0% 0 0.0% 2 8.3% 1 20.0% 0 0.0% 0 0.0% 0 0.0%
0 0.0% 1 4.3% 1 7.7% 0 0.0% 1 20.0% 0 0.0% 1 2.9% 0 0.0%
0 0.0% 0 0.0% 2 15.4% 1 4.2% 0 0.0% 0 0.0% 1 2.9% 0 0.0%
1 25.0% 4 17.4% 1 7.7% 5 20.8% 0 0.0% 0 0.0% 2 5.7% 0 0.0%
0 0.0% 0 0.0% 0 0.0% 4 16.7% 0 0.0% 1 20.0% 2 5.7% 0 0.0%
0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 1 2.9% 0 0.0%
0 0.0% 1 4.3% 0 0.0% 4 16.7% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Methodological issues
0 0.0% 1 4.3% 0 0.0% 0 0.0% 0 0.0% 1 20.0% 2 5.7% 0 0.0%
0 0.0% 1 4.3% 2 15.4% 3 12.5% 1 20.0% 2 40.0% 12 34.3% 0 0.0%
0 0.0% 0 0.0% 1 7.7% 1 4.2% 0 0.0% 1 20.0% 2 5.7% 0 0.0%
Definition of the devices

0 0.0% 2 8.7% 0 0.0% 0 0.0% 1 20.0% 0 0.0% 4 11.4% 0 0.0%
4 | 100% | 23 | 100% | 13 | 100% | 24 | 100% | 5 | 100% | 5 | 100% | 35 | 100% | O | 100%

Number of times a theme was mentioned in the ethics review documents from that particular REC, as absolute number (n) and percentage per site (%), clustered on

themes. Darker green indicates higher percentages.

https://doi.org/10.1371/journal.pone.0285807.t003
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Table 4. Issues raised about data management.

Code Description Example quote Number of
sites
Data access | Describes issues related to who has access to the data during | ‘How is privacy guaranteed? Support of IT personnel is possibly needed to 3
and within the study install the app, downloading data from the RMTs and/or prevent

malfunction, so that there is a chance that IT personnel sees sensitive
information. Is a confidentially and/or processing agreement formalized?’

Data Is used when explicit reference to General Data Protection | ‘Provide an assessment of impact on the protection of data, which guarantees | 4
protection | Regulation (GDPR) or other data protection regulations is | compliance with the GDPR and the additional provision XVII of the Organic
made Law 3/2018 of December 5, of personal data protection and guarantee of the

digital rights that are collected from the smartphone application ‘Mezurio’,
the photographs captured by the camera ‘Autograph’, the application
‘RADAR-base’ and the devices ‘Fitbit charge 3’ and ‘Axivity AX3.”

Data Is used when there is an explicit reference to data security, | ‘Banking app: how is data secured? How is abuse and accusation of abuse 6
security in contrast to the code ‘safety’, which is used for prevented?’ and Tt should be informed that participants agree to the data
participant’s safety only. being stored at Fitbit. The information sheets should address what this
entails. Here you should seek advice from the data protection officer.’
Data Describes issues regarding third parties using the data, i.e., | ‘Make it clearer in the participant information sheets [. ..] that only 3
sharing parties that are not related to the project. anonymized data will be made available to RADAR-AD sites/organizations

outside the confines of the study itself.” and ‘If the planned data recipients
were persons and companies based outside the EU (in particular the USA),
the data transfer would only be permissible under the conditions of the EU

GDPR.’
Data Describes issues regarding storing data, for example Tt must be stated that data will only be analyzed until the end of the project. | 4
storage sufficient storing capacity, storage duration and the storage | After the end of the project, it is allowed to store data for 5 years, but only for
place. follow-up.” and ‘In the event of revocation, all data must be deleted if they are

not anonymized.’

https://doi.org/10.1371/journal.pone.0285807.1004

Table 5. Issues raised about participant’s wellbeing.

Code Description Example quote Number of
sites
Comfort Refers to the concern that participants could experience mental | ‘Neuropsychological tests can be tiring. The remote measurement 2
or physical discomfort during the study. techniques must be used every day, which can lead to discomfort
[.]
Competence Describes issues regarding participant’s (mental and physical) | ‘In this study, can all study participants be considered mentally 5
ability to participate in the study. competent?’
Incidental Refers to issues related to finding unexpected (medical) ‘What happens when a healthy control subject has similar scores on | 4
findings outcomes during the study procedures. This code applies both | the study tests as an Alzheimer subject?’, and ‘if the images [of the
to unexpected cognitive or medical findings and illegal wearable camera] show illegal activities, according to national law,
activities. the researcher may have a legal and professional obligation to breach
confidentiality and pass on image data to appropriate authorities.”
Privacy Describes concerns regarding the privacy of the participant and | ‘How are the researchers planning to deal with the privacy of 6
their environment during data collection, including privacy of | bystanders whose images are being recorded while the study subject
partners or bystanders. wears the camera?’, ‘How is the privacy and data-protection of study

subjects safeguarded on the RADAR-base platform?’, or ‘Statements
made by the caregiver about the patient may not be used and
processed without the patient’s consent.’

Proportionality | Is used to describe concerns about asking participants too “The study protocol states that study partners also have to install the | 3

much. RADAR-base app on their smartphone. Please justify why this is
necessary.

Resistance Describes references to participants being suspicious or ‘How is patient confusion/suspicion prevented; how is resistance of 1
resisting the study. the patient handled?’

Safety Is used when there are concerns that a device or participation | °[...] wearing cameras in everyday situations can potentially be 2
in the study could jeopardize participant’s safety. This does not | associated with a certain risk. [. ..] Possible scenarios include the
include data safety, but a participant’s physical and mental following: the participant is questioned by (potentially hostile or
wellbeing only. suspicious) third parties objecting to unwanted image recording, thus

posing a threat to the participant’s safety.’
https://doi.org/10.1371/journal.pone.0285807.t005
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Table 6. Issues raised about methodology.

Code Description Example quote Number of
sites
Methodological Concerns related to study objectives, study design, outcome ‘There is a high chance of incorrect or missing data. How willbe | 6
concerns measures, data analyses (statistical analysis) or the choice of a dealt with this statistically?’, ‘Do control subjects also need a study
certain RMT, without explicit reference to a specific ethical partner? If yes, please explain why.’, or ‘Please provide a clear
issue. study objective, describing what is being sought in respect of each
participant group in respect of assessing the feasibility of the
remote technologies in each group.’.
Recruitment Describes issues related to recruitment of participants in the ‘Please provide a clear recruitment process of the three groups of | 4
study. participants, explaining how they will be identified, approached
and consented into the study.’
Liability Refers to issues of responsibility or liability, related to the use of | “Who has liability when a device gets lost or suffers damage while | 4
medical devices, data management, patient safety, or other. in the possession of a study subject?’

https://doi.org/10.1371/journal.pone.0285807.t006

all study locations, the same research protocol was submitted to the REC. The duration of the
REC process, i.e., from primary submission to obtaining approval, differed significantly across
the consortium. The fastest approval was obtained in Faculdade de Medicina da Universidade
de Lisboa (Lisbon site, 71 days), while the longest approval process took place in Karolinska
Institutet (Stockholm site, 423 days). The average duration of the REC process was 232 (SD
145) days. Most study sites (5 out of 9) received one round of comments before REC approval
was obtained. One study site (Aristotle University of Thessaloniki, Thessaloniki site) obtained
direct approval after the primary submission, while Amsterdam UMC (Amsterdam site) and
Karolinska Institutet (Stockholm site) had to go through 4 rounds to obtain approval. In 5 out
of 9 study locations, the protocol also required approval from a Data Protection Officer (DPO)
(S1 Table). In Amsterdam UMC (Amsterdam site), additional approval had to be obtained
from an independent scientific board and the institution’s Information Technology (IT)
department. Also, in the Centre for Age-Related Medicine (Stavanger site), the study could not
start until the institution’s IT-department had approved the RMTs used.

All RECs were concerned about several issues related to data management, such as data
access, data security, data sharing, data storage, and data protection (Table 4), except for the
sites in Lisbon and Thessaloniki. These issues represented most of the expressed concerns. In
Amsterdam UMC (Amsterdam site), and the Centre for Age-Related Medicine (Stavanger
site), the security of the apps, devices and data platform had to be checked by a specialized IT
security department. Data security was often intertwined with data sharing, data storage and
data protection issues, for example: “The REC requests that [Sites name]’s routines will be fol-
lowed for secure data collection, data transfer and data storage, and that one contacts the data
protection officer at [Sites name] for guidance.” Regarding data protection, the REC suggested
that most sites seek the advice of a DPO to check data protection. The use of the wearable cam-
era during the RADAR-AD study was often mentioned in relation to the data protection
issues. Faculdade de Medicina da Universidade de Lisboa (Lisbon site), and IRCCS Istituto

Table 7. Issues raised about definition of the devices.

Code Description
Medical Refers to issues regarding the question if the remote
devices monitoring technologies used in the study should be defined

as medical devices.

https://doi.org/10.1371/journal.pone.0285807.t007

Example quote Number of
sites
‘The researchers indicate that this study does not include medical devices 3

because the technological devices in this study are not used for diagnosis,
treatment, or alleviation of disease symptoms. However, the committee needs
to be further convinced of this and therefore the committee has some
questions about the technological devices.”
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Fig 1. Duration in days of the REC process per site. Blue blocks indicate the REC review, while orange blocks
indicate the preparation of the response. The long preparation of response time in Amsterdam (second orange block)
was because the REC requested approval from the IT department after the second REC review round, which resulted
in several months waiting time. More detailed information can be found in the S1 Table.

https://doi.org/10.1371/journal.pone.0285807.g001

Centro San Giovanni di Dio Fatebenefratelli (Brescia site) decided to submit the protocol with-
out the wearable camera in the first place. The other sites submitted the protocol with the
wearable camera, but based on the REC comments, Zentralinstitut fiir Seelische Gesundheit
Mannheim (Mannheim site), Ace Alzheimer Center Barcelona (Barcelona site), and Karo-
linska Institutet (Stockholm site) decided to omit the wearable camera from the protocol:
‘Uninvolved passers-by/shop visitors/staff etc. are permanently recorded every 30 seconds in pub-
lic space, without them being able to be informed in time about the circumstance of the recording,
e.g. in order to avoid it. After all, the people concerned are not simply photographed, but stored in
a database for a research project. [. . .] In any case, the personal rights of those concerned [. . .]
are considerably affected by recordings.” In the other sites, the use of the wearable camera was
allowed.

Another set of issues raised by RECs focused on the participant’s wellbeing (Table 5). As
research participants were actively involved in the study for 56 days, RECs raised concerns
about several issues related to ensuring that they were comfortable and safe and that their pri-
vacy was preserved. Another concern was participant’s competence and capacity: most of the
comments were related to participants being mentally capable providing informed consent,
considering that the study was carried out in a population of dementia patients, for example:
“The Ethics Committee points out that the study may only be carried out in patients who are
capable of giving consent. As soon as there are doubts about the capacity to consent, care must be
suggested if necessary.” The REC of Karolinska Institutet (Stockholm site) initially rejected the
study protocol because of proportionality: ‘The potential benefits for future individuals with
early dementia appear unclear. As the risks (significant breach of privacy) for the participants
are thus not outweighed by the benefit, the application is rejected’. To obtain approval, major
changes were made to the protocol, i.e., the wearable camera and several questionnaires and
clinical tests were omitted from the protocol.

Methodological issues concerning the design of the study and the responsibilities of each
partner were also frequently addressed. Three sub-themes were found: methodological con-
cerns, recruitment, and liability (Table 6). Particularly on recruitment, major differences
between study sites were identified, for example: ‘Please provide a clear recruitment process of
the three groups of participants, explaining how they will be identified, approached and
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consented into the study.” These differences backtracked mainly to the discussion of biological
versus clinical definition of AD, i.e., the use of the pathology marker assessments in symptom
free individuals. As a result of these discussions, Faculdade de Medicina da Universidade de
Lisboa (Lisbon site), and Zentralinstitut fiir Seelische Gesundheit Mannheim (Mannheim site)
decided not to recruit pre-symptomatic individuals into the study.

Finally, RECs raised concerns regarding the definition of the devices used in the study. Ini-
tially, the protocol was submitted to each REC with the conviction that the RMTs were no
medical devices. However, whether the used RMTs should be classified as medical devices
(Table 7) was a major issue in Amsterdam UMC (Amsterdam). Medical devices are products
or equipment intended for a medical purpose, for example for diagnosis, prevention, monitor-
ing, prediction, prognosis, treatment or allevation of a disease (European Union Medical
Device Regulation (EU no 2017/745), MDR). If devices are classified as medical devices,
researchers need to follow specific rules for the submission, assessment and conduct of clinical
research using the devices, which are described in the MDR. In the end, the Amsterdam REC
was convinced that the RMTs were medical devices: ‘The committee is of the opinion that these
devices are medical devices, because the devices are used for scientific research with patients with
or suspected of having AD, in order to determine the clinical and technical performances and the
acceptance of the various devices and thereby the association of the outcome measures with clini-
cal measures for AD.”. All other sites did not mention the MDR or considered the RMTs as no
medical devices after review.

Discussion

The main goal of this study was to identify the views and concerns of multiple local RECs
across Europe and what gaps remain regarding the use of RMTs in clinical research on Alzhei-
mer’s disease through a case study of the RADAR-AD project. The main findings were that on
one hand generic concerns were raised around data, participants, methodology, and medical
devices, while on the other hand the specific focus of concerns differed significantly across
study sites. These differences have led to major variance regarding the duration of the approval
process, as well as the way the study protocol was implemented. Below, we highlight the major
differences and discuss practical considerations regarding the REC approval process on RMT
related study protocols.

Themes

The issues that emerged in the RADAR-AD research ethics process were as expected based on
previous literature [30] and can be categorized according to the distinction made by Ienca,
Vayena [30] referring to the governance of big data health research. In fact, issues around data
fall in their description of “technical” issues, issues about participant’s wellbeing are “social
issues”, issues about study set up are “methodological”, and concerns around definition of the
devices are “regulatory” in nature. We did not single out ethical issues as each one of these cat-
egories were imbued by ethical principles, but privacy was a frequent concern, together with a
worry about proportionality of the benefits of the study against the burden imposed on
participants.

Lack of harmonization

More interestingly were the issues that emerged in the comparison of the different processes
and the differences between the RECs. As our data was gathered from RECs in different insti-
tutions and different European countries, some of the diversity in the responses is due to the
lack of harmonization around ethical standards to assess studies in this remit.
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The lack of harmonization around evaluative standards can be highly dysfunctional for an
international multi-site project. A point in this case is the original rejection of the project by
the REC of the Karolinska Institutet (Stockholm site), that resulted in a 1.5 years long approval
process when the protocol was finally approved with major changes to the original one. This
meant that the data collected by this site was less comparable to the data collected by other
sites.

The issue of harmonization is key in health research fields, such as AD, where international
multi-site projects are prioritized by funders. Although there are good reasons why some local
differences are kept to address cultural differences, harmonizing the process is an important
requirement as it saves resources for large research consortia and assures protocol consistency
and a sharing of best practices. This lack of harmonization was already found in 2005 in a
study involving dementia patients [31], and appears to be unchanged since then.

For example, we saw that in some cases (e.g., Amsterdam UMC), the REC was not the only
governance body in charge of assessing the study, and the DPO was also involved in the pro-
cess. Considering the importance of harmonized interpretation of the General Data Protection
Regulation (GDPR), a key area of expertise of a DPO, we found that the involvement of DPO
in the approval process of study protocols that involve RMT measurements was highly benefi-
cial. DPOs are key in assessing the data vulnerability of remote assessments, and can provide
researchers with important insights on this topic which may not necessarily be provided by an
REC. Based on this experience, we suggest that DPOs are involved early in the design of RMT
based projects, preferably before the submission of the protocol to the REC, which might even
shorten approval duration. Interesting to notify though, was that the interpretation of the
DPOs consulted for this study was not similar for all sites. For example, the wearable camera
was not approved in the site in Mannheim, after consultation of the DPO, while the camera
was approved in the site in Amsterdam, after consultation of the DPO, although both sites are
in the European Union and should therefore both adhere to the GDPR.

Another example of lack of harmonization, within the context of AD, is an important dif-
ference between countries and institutions concerning the use of biomarker data in asymp-
tomatic individuals. This point concerns rather the view of Alzheimer’s disease in general
instead of issues with RMTs, but it is still an important example of how the view of RECs dif-
fers between countries. Within RADAR-AD, several RECs raised serious concerns regarding
the inclusion of a so-called ‘preclinical AD’ group, i.e., individuals without cognitive com-
plaints but with positive AD biomarkers. The preclinical AD group raises the issue of defining
healthy and cognitively normal participants as ‘having AD’, while there is no treatment or cer-
tainty that these participants will develop cognitive impairment in the future. Preclinical AD is
a widely accepted study group in research [32], but is not used in clinical practice, due to this
lack of treatment and uncertainty of progression. In our view, RECs refusing to include pre-
clinical AD in a clinical study are therefore withholding from an important step forward in
clinical trials for AD. This issue is not likely to be reconciled easily, as this relates to epistemic
and normative differences in the biological versus clinical view of AD as a disease entity [32].
We do recommend that these scientific differences are acknowledged and discussed by
researchers in their applications to enable RECs to understand the rationale behind the study
design.

The last issue that would benefit from harmonization is the interpretation of the definition
of the used RMTs. If RMTs are classified as medical devices, they should apply to the European
MDR, which requires more paperwork and rules to adhere to. Although all participating sites
in this study are in the European Union (except the site in Geneva, Switzerland), and thus
should adhere to the same rules and regulations regarding GDPR and MDR, the RECs decided
differently on the definition of the RMTs: in the Amsterdam site, the RMT's were considered
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medical devices, while the other sites considered the RMT's as no medical devices. On the one
hand, the RMTs are used to monitor disease symptoms, and can therefore be considered medi-
cal devices, but on the other hand, the RMTs in RADAR-AD are used for research purposes
only and will not be used to diagnose, treat, or alleviate disease symptoms. The Clinical Trial
Information System (CTIS), starting January 31, 2023, is a central portal from the European
Medicines Agency (EMA) to coordinate the submission of drug trials on a European level,
which might help in the harmonization of REC decisions within a multi-site study, at least
within a study.

Involvement of patient advisory board

RECs and DPOs should not be the only bodies assessing research using mobile sensors on vul-
nerable populations. As suggested by Breslin et al. [15], the specific groups and communities
who are part of the research should be involved in discussing and addressing the ethical issues
and concerns. This is of particular importance in the case of vulnerable groups and for some
conditions, such as dementia, where preconceptions and stereotypes about people living with
the disease still prevail. The RADAR-AD project set up a Patient Advisory Board (PAB), com-
posed of people with mild cognitive impairment, people with dementia and caregivers, which
was operational from the very start of the project and provided valuable input throughout the
whole research process. For example, the PAB provided input on the study protocol, partici-
pant-facing documents, device selection [33], recruitment, challenges encountered during the
COVID pandemic and various ethical issues. The new clinical trials regulation (Regulation
(EU) No 536/2014), requires RECs to include a patient representative, which is a start, but
remains difficult with dementia patients. Although the PAB was not directly involved in the
process of obtaining ethical approval from the RECs, some of the concerns and issues raised
by members of the PAB resonated with those raised by the RECs. However, many of these
issues and concerns were discussed in a more nuanced way, often seeking a balance between
respect for autonomy and non-maleficence, and reflecting on issues such as personhood,
stigma, trust, and equity, though it is noteworthy that concerns about aptitude and capacity to
use RMT's was not of concern. This led to ideas to address specific concerns and thereby sup-
port future participants. In relation to the consent of participants with dementia, for example,
the PAB emphasized the importance of supported decision making and a dynamic ongoing
consent process as opposed to a more rigid, one-stop consent procedure. Similarly, they pro-
posed the wearable camera being optional, and to provide participants with a card explaining
how people’s images would be protected and with details of the study in case anyone being
photographed asked. With regard to study partners, they also questioned the need for healthy
control participants to have them. In addition, they challenged the assumption that all partici-
pants with mild cognitive impairment or dementia would need one, accepting nevertheless a
principle of equality but with concerns about discrimination against people who live alone,
further suggesting the need to consider alternatives such as volunteer study partners.

The differences between the PAB and REC perspectives and concerns are not surprising
given that RECs are almost entirely composed of professionals who tend to have a more pre-
cautionary approach. These differences raise questions about how to balance the enthusiasm,
dedication and problem-solving approach of people with the condition (i.e., to make research
better by sharing their experience and perspectives with researchers, focusing on what is still
possible and exercising their right to voice) with the more protection/liability-based approach
of many RECs. The differences also emphasize the need for greater exchange and communica-
tion between lay- and expert governance structures in medical research, particularly in
research using remote monitoring technologies where the active involvement of people
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affected by the condition in the study design is central. How such exchange and communica-
tion can be implemented in context where patients’ expertise is valued alongside professional
assessment of potential vulnerabilities and risks for participants should be the focus of further
research.

Internal ethics during the study

Another aspect to consider is that although the study methodology at large has been ques-
tioned by some REC reviews (e.g. Amsterdam UMC), none of the REC reviews received by
RADAR-AD sites questioned the ethics support within the project. Research projects often
have a dedicated space for ethics research that is expected to strengthen the legitimacy and
social desirability of the project, however the internal ethics structure is not considered as
compulsory information for REC applications and, in the case of the RADAR-AD project was
not questioned. However, experience has shown that ethics support should be an integral part
throughout a project rather than a one-off consideration when seeking ethical approval [34].
The medical ethics model, where ethics committees are called upon to discuss complex cases is
relevant here. There have been many studies and experiments in these areas [35], but this is
not a requirement by funding organizations or by research governance bodies. Especially in a
context where innovative technologies are used that disrupt the traditional way of conducting
research, it is important to further develop feasible and sustainable ways of building ethical
support into the project.

Limitations

An important limitation for the current study is that the data used, i.e., communications with
RECs and DPOs on the RADAR-AD study protocol, was not originally collected as such. Nei-
ther did the consortium plan to use these communications for study purposes. We therefore
did not collect additional data such as interviews with REC members to better understand
their points and considerations. Future research should include interviews or focus groups
with REC members to better understand their views on the topics discussed in this discussion,
i.e., the involvement of the DPO and PAB, interpretation of the MDR, and internal ethics. At
the same time, the material already offered an interesting insight into REC procedures and
concerns towards these types of projects.

Conclusion

To conclude, this study highlights the generic concerns raised by RECs regarding data, partici-
pants, methodology, and governance of clinical research protocols using RMTs, while impor-
tant differences in the view of RECs remain present. As these differences may have important
practical consequences, which could lead to significant delays in the approval process, we
highly recommend a further harmonization on and further research to specific elements of the
approval process. This includes, but is not limited to, the involvement of data protection offi-
cers, patient advisory boards, and ethics support. As these are complicated matters, routes
towards harmonization should be initiated on a national or even European level.
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site.
(DOCX)
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