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Wearable technologies enable real-time, continuous, noninvasive data collection, where long-term
compliance is essential. The Personalized Parkinson Project (PPP) and the Parkinson’s Progression
Markers Initiative (PPMI) utilized the Verily Study Watch. Participants, including people diagnosed with
Parkinson’s disease (PD), prodromal PD, and healthy controls, were instructed to wear the watch for
up to 23 h daily without data displaying or reporting data back to the participant. Compliance
measures and user experiences were evaluated. A centralized support model identified barriers to data
collection and enabled proactive outreach. Median daily wear time was 21.9 hfor PPP and21.1-22.2 h
per day for PPMI over 2 years. Participants were highly motivated contributing to PD research. These
results highlight strategies for achieving strong engagement without providing individual data. This
approach offers valuable insights for study designs where returning data to participants could

introduce bias or affect the data integrity.

Wearable technologies continue to grow in popularity and expand in
applicability across multiple fields. The innovation of multi-sensor
wearable devices is the ability to collect real-time, continuous mea-
surements in a passive, noninvasive manner'. In clinical studies, data
from wearable sensors can potentially act as an objective measure of
daily function and varying symptomology. Such information is expected
to improve clinical decision making and support self-management and
chronic disease management through personalized healthcare
approaches™’. Furthermore, because of their independence from raters,
outcome measures derived from wearable sensor devices are expected to
have lower measurement error (and thus higher reliability) in compar-
ison to clinical evaluations. It is to be expected that minimizing
unwanted variability in outcome measures will allow for more efficient
clinical trials"®. To reach these aims, compliance with wearing the device
and associated activities is key, especially as participants may be asked to
use these devices for weeks, months, or even years.

Surfacing raw device data or processed information directly to
participants can be a powerful motivator to maintain compliance: par-
ticipants receive something in exchange for their efforts’. However, it is
very difficult to manage, store, and process raw data in real time or near-
real time®, and study protocols may choose to limit this type of data

return. Providing feedback on performance is an intervention and may
confound assessing longitudinal changes or the effectiveness of the
intervention being studied. Moreover, when the protocol aims to vali-
date digital endpoints from wearable sensor data, returning unvalidated
information to participants could be problematic. Finally, there are
concerns that offering feedback to participants that the digital data
increases anxiety, or perhaps even prompts obsessive-compulsive
behaviors in some™".

In this paper, we explored strategies to enhance compliance without
utilizing the return of data to participants. We present experiences from
two large-scale Parkinson’s disease (PD) studies, the Personalized Par-
kinson’s Project (PPP, NCT03364894)" and the Parkinson’s Progres-
sion Markers Initiative (PPMI, NCT01141023) study". The specific
objectives for utilizing wearable devices in these projects were to further
understand PD progression, characterize digital measures compared to
in-person assessments, and assess sensitivity to signals in response to on/
off medication'*'*. These studies both included diverse participant
populations, including individuals with motor impairments, cognitive
decline, and older adults. Although these studies focused on PD, the
authors believe that observations outlined here are applicable to other
diseases.
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Table 1 | Participant population characteristics

PPP: Parkinson’s disease

PPMI: Parkinson’s disease

PPMI: Healthy controls PPMI: Prodromal

Number of participants N=517 N=111 N=22 N=138
Population demographics

Age in years: mean (SD) 61.7 (9.1) 64.0 (8.7) 60.1 (11.2) 62.2 (7.1)
Gender: n (%) women 211 (41%) 41 (36.9%) 8 (36.4%) 87 (63.0%)
Disease characteristics

Disease duration in years: mean (SD) 2.9(1.5) 1.8(1.9) NA NA

H&Y stage: n (%)

0 0 (0%) 1(0.8%) 22 (100%) 132 (95.7%)

1 46 (8.9%) 41 (34.5%) 0 (0%) 6 (4.3%)

2 405 (78.6%) 72 (60.5%) 0 (0%) 0 (0%)

3 58 (11.3%) 5(4.2%) 0 (0%) 0 (0%)

4 6(1.2%) 0 (0%) 0 (0%) 0 (0%)
Cognition (MoCA scores): mean (SD) 26.8 (2.4) 26.2 (2.7) 28.2 (1.0 26.9 (2.3)
MDS-UPDRS

Part 1 total: mean (SD) 14.9 (7.6) 5.8 (3.9) 2.9(2.0) 4.8(3.3)

Part 2 total: mean (SD) 8.4 (5.9) 6.9 (4.4) 0.5(0.9) 1.5 (2.6)

Part 3 total (OFF-state): mean (SD) 33.5(12.9) 26.9 (12.6) NA NA

Part 4 total: mean (SD) 1.7 (2.1) 1.9 (2.5) NA NA
PDQ-39: mean (SD) 32.1(18.9) NA NA NA
Schwab and England ADL Scale (%): 90.6 (9.0) 89.5 (9.1) NA 99.3 (2.8)

mean (SD

All statistics are collected from the baseline visit (visit 1) characteristics; NA not applicable, H&Y Hoehn & Yahr; MoCA Montreal Cognitive Assessment, MDS-UPDRS Movement Disorders Society Unified
Parkinson’s Disease Rating Scale, PDQ-39 Parkinson’s Disease Questionnaire-39, ADL Activities of Daily Living, SD standard deviation.

Results

Study participants characteristics are outlined in Table 1. For PPP, Study
Watch wear time remained consistent and stable over up to 3 years of device
use, with a median wear time of 21.9 h per day (Fig. 1a). Across the PPMI
cohorts, median wear time ranged from 21.1-22.2 h per day over the course
of 2 years (Fig. 1b), without a clear difference between the cohorts. Across all
cohorts, the drop-out rate was 4%. For those who completed the 2-year
follow-up, median wear time was 22.0 h per day in the PPP cohort (1 = 480,
93%) and 22.0 h per day across all PPMI cohorts (1 =48, 18%) (see Sup-
plementary materials for the figures). The number of PPMI participants
completing the 2-year follow-up was relatively low, due to a change in the
protocol. In June 2020, PPMI transitioned into a new recruitment phase and
discontinued the Verily sub-study. All devices were returned regardless of
the duration of enrollment in the Verily sub-study.

User experiences (PPP perspective)

Participants’” motivation in contributing to the study was high, in particular
regarding the ability to contribute to research on PD in general and
regarding the watch’s role in advancing research on PD (Supplementary
material, Table S1). Almost all PPP participants (98%), found it very
important (74%) or important (24%) to contribute to research. Similarly,
97% of all participants found it very important (73%) or important (24%)
that the watch collects data valuable for PD research. Moreover, 83%
expressed that contributing to the development of Study Watches was very
important (34%) or important (49%).

The Study Watch received positive evaluations concerning both its
physical attributes and overall comfort (Supplementary material, Table S2).
Specifically, 93% of participants reported satisfaction with the size of the
watch. In terms of display, 96% of participants rated the size of the text and
images on the screen as good or acceptable. The visual appeal of the watch
was favorably rated by 95% of participants, with nearly half (48%) describing
it as “beautiful”. Additionally, 95% of participants found the watch band
comfortable. Notably, 83% of participants indicated that the ability to

display the time on the watch was either very important (38%) or important
(45%), underscoring that traditional watch functions remain significant to
users, even in research-oriented devices. In terms of operational ease, the
Study Watch’s companion hub installation process was evaluated positively
by participants. A majority (75%) reported no issues with the signal while
installing the hub in their homes, and 72% of participants found the pro-
cedure for connecting to the hub to be “very easy”, reflecting a well-designed
setup process that minimizes technical challenges for users. And in case of
technical problems, the participants highlighted the importance of the
helpdesk. Of all respondents, 71% contact the helpdesk at least once. In 75%
of study participants the problem was always solved; only in 3% of the cases,
the problem could not be solved.

Discussion
The observations from PPP and PPMI highlight the effectiveness of a
centralized support model in sustaining or improving wear time com-
pliance. Continuous monitoring of compliance data allowed both study
teams to provide timely feedback to participants. This monitoring also
helped quickly uncover barriers impacting data collection that could be
proactively addressed. Providing access to a centralized team or contact
helped to reduce both site and participant burden and maximized data
collection for analysis. Box 1 summarizes the key factors for success.
Compared to other studies with passive monitoring devices'*"®, the
wear time numbers in both PPP and PPMI are exceptionally high, especially
when considering the prolonged device use ranging from two to three years.
Acceptability of wearable devices is a critical factor in understanding
compliance. Acceptability is, first of all, influenced by their technical aspects.
Ease of use is a critical factor, as users prefer devices that are simple and
intuitive to operate'"*. The need for charging plays a significant role", with
shorter battery durations reducing acceptability'***". Self-monitoring tasks
that typically need to be performed repeatedly are often perceived as
inconvenient, contributing to task fatigue and reduced compliance'****.
Furthermore, technical issues, such as problems with device
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Fig. 1 | Median and interquartile ranges (in gray)
of daily wear time. The graph displays aggregated
wear times of all individual participants during fol-
low-up: a Parkinson’s disease cohort of PPP (base-
line n = 517; 3-yr median of 21.9 h/day; 3-yr mean of
20.5 h/day); b Parkinson’s disease (baseline n = 111;
2-yr median = 21.7 h/day; 2-yr mean = 18.5 h/day),
prodromal (baseline n = 138; 2-yr median = 21.1 h/
day; 2-yr mean = 17.9 h/day), and healthy control
(baseline # = 22; 2-yr median = 22.2 h/day; 2-yr
mean = 19.6 h/day) cohorts of PPMIL
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synchronization or malfunctioning, are common reasons for users dis-
continuing use'****.

Second, the acceptability of wearable devices is influenced by esthetic
aspects. The visibility of a device is often mentioned as a barrier for
wearing”*”. A user-friendly design is important: design issues are frequently
mentioned as a big barrier for wearing the sensors”**”. In one study,

participants expressed dissatisfaction when wearables clashed with their
personal style or required replacing existing jewelry"*.

Wearing comfort is a third factor that affects the acceptability of
wearable devices. Perceiving devices as uncomfortable or inconvenient is a
main reason for not wearing a device'”**”. Devices that do not interfere with
activities of daily living are better tolerated'”*>””. The location at which the
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wearable is attached may not determine the level of comfort: wristbands
were sometimes perceived as uncomfortable”, while an IMU attached to the
lower back was rated as “comfortable” and “unobtrusive™".

The Study Watch in our studies had excellent technical aspects, par-
ticipants appreciated the simple watch design, including long battery life,
and rated wearing comfort as high. In addition, whenever encountering
disruptions, both PPP and PPMI teams were able to maintain high wear
time averages by actively monitoring wear time and quickly reaching out to
participants with unexpected wear times. Active monitoring of wear time
and contacting study participants proactively and reactively is a common
strategy to maximize wear time'*”*"*"",

Various participants asked for insight into their own data collected
with the Study Watch. We could not accommodate this request at the time,
as the procedures to extract meaningful measures had not been validated
yet, and raw sensor data cannot be interpreted. Yet, validated wearable
sensor systems open a window of opportunities for feeding back the col-
lected data. Feedback of data from wearables is often used as a strategy to
support behavioral change or self-management”. For example, a sensor for
continuous glucose monitoring, attached to the skin, is a well-known
example of how a sensor can provide feedback to support self-management
for diabetes mellitus patients®. Pedometers and physical activity trackers are
often used to increase physical activity™’. The isolated effects of feedback in
these examples cannot be given, as the feedback is typically combined with
other strategies, such as patient education, goal setting or coaching. Feed-
back from wearable sensors in isolation is often studied as part of feasibility
studies, by collecting qualitative experiences from users after they have worn
a wearable system for a few days or multiple weeks. These empirical studies
show that feedback from wearables can enhance individuals’ self-awareness
and understanding of physical health metrics, fostering insight into personal
health dynamics™**. Feedback from wearables can also motivate users to
adopt healthier behaviors, such as increasing physical activity and
improving sleep patterns*>’~*. Additionally, feedback can facilitate timely
responses to rapid symptom changes or provide reassurance, contributing
to an increased sense of security’®*****. Enhanced patient-clinician com-
munication is another benefit mentioned by users’****’. Furthermore,
feedback can deepen patients’ understanding of their specific disease
manifestation, support self-care, and promote self-reflection, leading to a
more engaged and informed approach to self-management™**>*°,

Feeding back data to individuals with chronic conditions are not purely
objective; instead, they evoke emotional responses, such as feelings of doubt,
anxiety, and failure”™"". Such data can also confront individuals with the
reality and progressive nature of the disease and worsening the burden of the
disease, as reported by those living with PD"*® and MS**. Many patients
perceive the process of tracking personal health data as burdensome,
requiring work**"’. The use of feedback is furthermore challenged by dif-
ficulties with data interpretation'>*", This also holds when participants
question the relevance and accuracy of data provided by the wearable
compared with lived experiences'*******"%,

The relationship between feedback and compliance with a wearable has
barely been studied. In one study, where participants had to wear three
different wearable devices 24/7 for seven days, participants mentioned
feedback on physical activity and sleep behavior as being the biggest

motivator for wearing the sensors”. In contrast, when device data has no
perceived utility or value, this is pointed out as a major barrier for
engagement"’. In populations with various chronic conditions, participants
found it reasonable to wear a wearable device without feedback in the
context of a research study, even though the device was not considered to be
useful and beneficial for themselves'”*’. The latter observation is in line with
our own experiences: study participants’ biggest motivation to participate
stems from altruism. It can furthermore be questioned if feedback from a
wearable device is of most interest for study participants. When healthy
participants in a large cohort study were asked about their preferences for
the return of individual research results, most participants preferred results
from genetics (29.9%). Results from the wearable device were preferred
by 15.8%".

Advances in wearable technology offer enhanced, passive data collec-
tion that captures meaningful individual health information. This can offer a
more comprehensive picture of patient functioning, particularly those with
chronic conditions, while also reducing participants’ burden. Enhanced data
capture enables artificial intelligence (AI) models ingesting large datasets for
better, real-time analytics. These open up research and clinical possibilities
including, (1) early detection of disease through continuous, sensitive
monitoring, (2) personalized treatment in real-time allowing for dynamic
adjustments to interventions to optimize efficacy and minimize side effects,
(3) just-in-time adaptive interventions development to provide treatment
when patients need it most, (4) improved patient engagement by empow-
ering patients to take an active role in their health management via real-time
feedback and personalized insights grounded in behavior change theory to
motivate behavior change and improve adherence to treatment plans, (5)
enhanced clinical decision making by providing clinicians with a more
comprehensive and dynamic understanding of patient health to inform
diagnoses, treatment plans, and patient management, and (6) reduced
healthcare costs due to early detection, which may prevent hospitalizations,
emergency room visits, and long-term care. Overall, integrating wearable
sensor data with Al/machine learning (ML) algorithms may allow for a
wealth of personalized, granular, and real-world data that is contextualized
within a patient’s lived experience, providing a much richer and more
ecologically valid picture of patients’ lives compared to traditional, episodic
assessments. Future research should demonstrate if these promises also hold
in clinical care.

By identifying key strategies, our studies reveal that high compliance is
achievable without returning individual device data. A limitation of our
research is that we did not investigate the impact of feedback on compliance
and our observations are primarily based on people with PD or PD-risk
rather than a broad disease range. However, the PPP and PPMI studies were
conducted in multiple countries, with PD participants in various stages of
their disease, with both prodromals and controls, and in single- and multi-
center longitudinal studies. Each study must balance the needs and pre-
ferences of participants with study design requirements. In conclusion, we
assert that it is possible to maintain high compliances with any type of
wearable device over an extended period of time, in studies that aim to
capture naturalistic, real-life behavior, where the return of information to
participants is carefully controlled and acceptability aspects of the wearables
are considered.

Box 1 | Key factors for successfully engaging study participants with wearable devices

® Distribute the device in-person and provide thorough instructions,
including a live demonstration of proper usage.

® Emphasize how compliance is important for the success of the study.

¢ Differentiate between investigational and commercial devices.

® Offer additional resources (both printed and online) with device usage
instructions, including troubleshooting tips and tricks.

® Establish a centralized support contact to assist during business hours.

Continuously monitor compliance data and proactively reach out to
participants whose wear time pattern dips below an expected threshold.
® Use alternate communication strategies to motivate wear time, such as
positive messaging for meeting wear time goals or reporting the
collective volume of digital data (expressed in gigabytes or petabytes).
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Fig. 2 | Image of the Verily Study Watch and its
accompanying Study Hub. Verily Life Sciences
holds the copyright of the images, providing an
Open Access license for this publication.

Box 2 | Outlined Study Watch participant expectations

® Wear the device for at least 2 years.

® Use the device up to 23 h/day, 7 days a week.

¢ Charge device 1 h/day on the charging dock.

® Wear device on preferred wrist and continue to wear on the same wrist
throughout the study.

Methods

Verily Study Watch & Hub

The Verily Study Watch was developed as a clinical-grade device to
unobtrusively collect high-resolution physiological data while also
remaining easy to wear across broad demographic groups. The accom-
panying Study Hub both charged the Study Watch and allowed for
encrypted cellular transmission of data to the cloud service (Fig. 2). These
investigational devices were deployed across multiple clinical research stu-
dies, including the referenced PPP and PPMI projects'""’. Figures and sta-
tistical analyses for this study were generated using the Python
programming language, making use of the Matplotlib” and Seaborn™
libraries.

Single site example

The PPP study is a prospective, longitudinal, single-center study, supported
by Verily Life Sciences and the Radboud University Medical Center (the
Netherlands)"'. The Institutional Review Board METC Oost-Nederland has
approved the PPP study protocol (NL59694.091.17). Between 2017-2021,
PD-diagnosed individuals were targeted for recruitment. During the
recruitment phase, participants submitted contact information through the
study website (www.parkinsonopmaat.nl) and were evaluated through a
phone assessment by the Radboudumc study team. Eligible participants
provided informed consent covering all study activities. They completed
three annual in-person assessments, including biospecimen collection, and
were required to wear the Study Watch continuously. The local study team
managed regulatory approval for device use, tracked inventory, and coor-
dinated with the Verily team for device returns. Each participant was
assigned a single assessor, who conducted all assessments and deployed the
Study Watch and Study Hub to enrolled participants during the base-
line visit.

Multisite example

The PPMI study is an ongoing longitudinal observational study launched by
the Michael J. Fox Foundation for Parkinson’s Research in 2010"%. PPMI has
engaged clinical sites around the world to recruit thousands of participants

® Remove prior to water submersion (e.g., showering, bathing,
swimming).

® Contact the study team for observed issues or known wear time
disruptions (e.g., international travel).

(individuals diagnosed with PD, prodromal PD, and healthy controls) and
standardize the collection of data and biospecimens. Between 2018-2020,
PPMI launched a companion study to integrate wearable technology into
the existing PPMI protocol for enrolled US-based participants. The Uni-
versity of Rochester Research Subjects Review Board approved the protocol
of this companion study. Given the PPMI infrastructure, a centralized
model was proposed to standardize participant materials, streamline device
distribution, reduce site burden, and enhance participant support. After an
individual PPMI clinical site received regulatory approval and completed
required training, they were activated to receive devices from a clinical trials
service core and could approach participants during any upcoming study
visit to enroll in the companion study. Participation in this companion
protocol was optional, and participants could decline without impacting
their PPMI clinical enrollment. Those who agreed completed informed
consent and were provided supporting educational materials. Their contact
details and assigned device IDs were securely sent to the central help desk
team at Indiana University (IU), allowing IU to reconcile compliance data
with the appropriate participant.

Both PPP and PPMI instructed participants to wear the Study Watch
for 23 h per day for up to 2 years, with the PPP participants provided the
option to extend for up to 1 more year. For the PPP participants, a weekly
task-based assessment, ie., Virtual Motor Exam (VME), was added
approximately two years after the first participant entered the study, as an
optional element"’.

Device distribution to participants and study support

Prior to launch, PPP and PPMI study teams received support training from
the Verily team, including an overview of device icons and guidance on how
to troubleshoot common issues. At in-person visits, trained PPP and PPMI
personnel demonstrated the use of the Study Watch and Study Hub and
explained the mechanism for data syncing and transfer. Participants were
able to select a Study Watch band color of choice. The teams also outlined
wear time goals and explained watch limitations (Box 2). In the era of
commercially available smartwatches and direct access to smartwatch data,
both the PPP and PPMI emphasized that Study Watch results would not be
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returned to enrolled participants. It was reinforced that the Study Watch was
used solely for investigational purposes and that their data would be used in
future analyses, which satisfied most participants.

In addition to the personal instruction, both PPP and PPMI teams
supplied participants with educational materials (via printed handouts or
website links) and help desk access to support their device use. A dedicated
and staffed help desk available by phone and email during business hours
can be of decisive value for a device-related study". Introductory calls, made
by the personal assessor in PPP or the IU central help desk coordinator in
PPM]I, in the first week of device deployment, provided further support and
greater ability to assess potential initial errors. These calls reinforced wear
time goals, reminding that reductions in wear time would trigger study team
outreach. They also provided encouragement for help desk outreach for any
questions. Investing in staff support and personalization may also help to
reduce wearables “fatigue” and discontinuation of device wear after shorter
timeframes™.

Data monitoring, troubleshooting, and retention strategies

The Study Watch (hardware version 2) collected accelerometer, gyroscope,
photoplethysmography, and skin impedance sensor data. The Study Hub
transmitted this data via cellular connection to a secure cloud environment
(Google BigQuery database system). To identify individual wear time for
PPP and PPMI participants, an embedded on-wrist detection algorithm was
used that classified whether a participant wore the Study Watch every
second. All on-wrist classifications were aggregated and generated a per-
participant daily wear time. A compliance data file was generated daily that
contained wear minutes, watch sync statuses, and hub check-ins. This
compliance file was distributed to the study teams for monitoring purposes
and used to trigger outreach if wear time targets were not observed. In some
instances, where this daily target was not feasible or generated additional
participant burden, personalized thresholds were allowed and accounted for
in tracking by the study teams.

In PPP, a compliance review was performed weekly in a spreadsheet.
Individual compliance patterns were reviewed by one dedicated person,
looking for patterns deviating from what was normal for a participant (e.g.,
not receiving data for consecutive days or streaming data for fewer hours
per day). These observations triggered phone calls by the personal assessor
to better understand the disruptions.

In PPM]J, a cumulative compliance file was populated on a secure
Amazon cloud storage folder that was restricted to only IU team access. This
data file was accessed and translated into a daily report that categorized
participants by their daily wear time and their 10-day and overall wear time
averages. Monthly, participants with a calculation of high compliance for
the preceding month were sent an auto-email congratulating them for their
excellent adherence to wearing and syncing their Study Watch. If low
compliance was observed for greater than 10 days, the IU team contacted the
participant to inquire about challenges with maintaining wear time goals
and to encourage increased wear time.

Outgoing staff outreaches or incoming participant calls could identify a
technical challenge that required troubleshooting. In PPP, the majority
(>50%) of the issues are related to watch screen deficits (e.g., screen crack),
while in a minority of cases (<5%), participants reported issues related to
watch face condensation. In PPMI, the majority (>30%) of the issues are
related to watch bezel separation, followed by watch face condensation and
Study Hub connectivity issues (<15%), while in a minority of cases (<5%),
participants reported issues related to watch screen deficits. While these
issues were infrequent in the studies, they drove revisions and improve-
ments of the product. Sporadically, user errors, such as wearing the Study
Watch while swimming and causing water damage, also prompted helpdesk
outreach. Some observed issues could be resolved through standard trou-
bleshooting procedures that restored functionality. Most often, corrective
actions began with attempts to reboot the devices to restore data syncing. If
these strategies proved unsuccessful, study teams pivoted to a technical
escalation pathway with Verily support services, in which high-quality and
engaging technical supportive service was provided. With guidance from the

Verily support team, study teams were able to determine if device repla-
cement was required. If a device replacement was needed, a new device
would be delivered to the participants the following day or within a couple of
days to limit the impact on data quality.

User experiences

PPP participants who completed their 2-year follow-up in December 2021
through December 2023 received two surveys (Supplementary material
Table S1 and Table S2). In total, 214 participants (87.7% of those who were
invited) completed the exit survey, covering user experiences with the Study
Watch and Hub. In addition, 288 PPP participants (76.8% of those who
were invited) completed a user experience survey covering general aspects
related to study participation. Survey results are presented by descriptive
statistics. PPMI participants did not complete an exit survey to collect
experiences with the Study Watch.

Data availability

PPP data used in the present study were retrieved from the PEP database
(https://pep.cs.ru.nl/index html). The PPP data is available upon request.
More details on the procedure can be found on the websitewww.
personalizedparkinsonproject.com/home. PPMI data used in the prepara-
tion of this article were obtained May 2, 2023 from the Parkinson’s Pro-
gression Markers Initiative (PPMI) database (www.ppmi-info.org/access-
data-specimens/download-data), RRID:SCR 006431. PPMI data are pub-
licly available from the Parkinson’s Progression Markers Initiative (PPMI)
database (www.ppmi-info.org/access-data-specimens/download-data). For
up-to-date information on the study, visit www.ppmi-info.org.
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