Supplementary Note 1. Wearables in DARE Framework: Technical Specifications and Practical Applications
The following section provides a detailed overview of each selected wearable device, outlining key technical specifications, usability features, information regarding available data streams (e.g., type, sampling frequency (fs), range), and associated tools (e.g., mobile applications, SDKs). 
ActiveInsights GENEActiv 
The GENEActiv1 is a waterproof Class-I medical device (under MDD 93/42/EEC; FDA 510(k) exemption) providing high-resolution tri-axial raw accelerometer data (up to 100 Hz, ±16 g), ambient light exposure (up to 100 Hz, 0-3000 Lux), and skin temperature (up to 100 Hz, 0-60°C). Its versatile design allows for placement on various body locations (e.g., lower back,  ankle) using medical tape or dedicated accessories (e.g., wrist band, adjustable elastic belt). An integrated event marker button enables users to annotate specific events or activities directly within the data stream. Logging durations can reach up to 30 days at a sampling frequency of 20 Hz and 7 days at 100 Hz. The device achieves full charge within 3 hours using a dedicated charging cradle. Data can be downloaded to a local computer via the provided free software in .csv or .bin format and can be processed using custom analysis pipelines. Notably, the device can function as a stand-alone data logger without requiring data transfer to the vendor’s cloud or an active Internet connection. The GENEActiv has been extensively utilized in scientific literature, particularly in studies focusing on physical activity2, sleep/wake patterns, and circadian rhythms3,4.
McRoberts DynaPort 
The DynaPort 7 is a Class-I medical device incorporating a tri-axial accelerometer  (fs=100 Hz, range ±16 g), a tri-axial gyroscope (fs = 100 Hz, range ±2000 degree per second (dps)), a barometer (fs = 1 Hz, range 330-1100 hPa), and a temperature sensor (fs = 1 Hz), rendering it suitable for assessing physical activity and mobility in real-world settings. It is designed to be worn comfortably on the lower back using an elastic belt and has demonstrated good acceptability among elderly users5. The device is not waterproof and requires removal before water-based activities. The updated version of the DynaPort 7 firmware offers continuous measurement for approximately 8 days with active accelerometers and gyroscopes sampling at 100 Hz. Data can be directly downloaded to a PC (in .omx format) without mandatory cloud transfer, with an optional upload to the McRoberts’ cloud. Reading .omx files currently necessitates the use of specific custom routines implemented in MATLAB (The Mathworks, Inc.), excluding barometer data. McRoberts integrates the Mobilise-D algorithm6–8 for computing digital mobility outcomes within its analytics pipeline, which requires a software license. 
Axivity AX6 
The AX6 is a waterproof data logger featuring a 6-axis motion sensor that measures both acceleration (fs = 12.5-100 Hz, range ±2/±4/±8/±16g) and angular velocity (fs = 12.5-100 Hz, range 125-2000 dps). Additionally, it captures light exposure (fs = 12.5-100 Hz, range 3-1000 Lux) and skin temperature (fs = 12.5-100 Hz, range 0-40°C), which can aid in detecting periods of non-wear. The integrated sensors offer configurable sampling rates, enabling continuous long-term data collection (e.g., up to 7 days with fs =  100 Hz for both accelerometer and gyroscope; up to 34 days collecting only acceleration sampled at 50 Hz). A soft-touch silicone band facilitates easy wrist attachment, and the sensor can also be affixed to the body using medical adhesive patches. Data can be directly downloaded to a PC (in .cwa or .csv format) via a USB port using dedicated open-source software (AX3 GUI) and subsequently imported for post-processing in various analysis environments (e.g., MATLAB, Python). Notably, raw acceleration and angular velocity data acquired with Axivity sensors can be analyzed using McRoberts’ analytics, ensuring consistent analysis results in projects that employ both sensor types9. Axivity sensors are frequently employed in research to differentiate between individuals with and without a history of falls, as well as to monitor longitudinal changes in activity patterns and fall risk among older adults10,11, including in low-resource settings10. Furthermore, Axivity sensors have been utilized in sleep-focused research12,13. 
Empatica EmbracePlus 
The EmbracePlus is a wrist-worn wearable medical device (FDA-cleared, CE-certified as a Class IIa medical device under the European Union’s MDR) designed for continuous physiological data monitoring in real-world settings. The device is lightweight and water-resistant, promoting user comfort and adherence for 24/7 monitoring. It incorporates a triaxial accelerometer (fs = 64 Hz, range ±16g), a tri-axial gyroscope (fs = 1-4 Hz, range ± 2000 dps), a photoplethysmography (PPG) sensor (fs = 64 Hz), a skin temperature sensor (fs = 1-4 Hz, range 0-50°C), and two sensors integrated into the strap for measuring electrodermal activity (fs = 1-4 Hz, range 0.01-100 uS ). The battery typically lasts up to 48 hours, depending on usage and data transmission frequency. EmbracePlus transmits real-time data to a paired compatible smartphone via the Bluetooth Low Energy (BLE) protocol. In the absence of a smartphone connection (e.g., disconnection or power off), the device can store up to 36 hours of data in its internal memory (the amount of raw data recorded is dependent on the amount of activity performed and the levels of heart rate recorded); beyond this period, data recording ceases until a connection is re-established with the mobile application. Notably, on iOS devices, the application automatically resumes operation upon smartphone restart, whereas Android devices require manual re-opening of the application. Effective management of data collection and a successful data export necessitate the use of compatible smartphones due to the device's utilization of Bluetooth® 5.0 with 2M PHY, which imposes specific compatibility constraints. Data are initially stored locally on the smartphone and automatically uploaded to the Empatica cloud (USA-based, GDPR-compliant) upon internet connectivity, enabling real-time monitoring of participants’ compliance via the Empatica Portal. While recordings can occur without Wi-Fi, an initial and final Wi-Fi connection is required. While peer-reviewed literature specifically on the EmbracePlus is currently limited14,15 due to its recent market introduction, the preceding version (E4 wristband) has been extensively validated across a wide range of applications, including physiological monitoring and stress and pain assessment16–18.
Garmin Smartwatches
The Fenix 7S is a commercially available waterproof smartwatch equipped with a comprehensive suite of integrated sensors, including PPG, accelerometer, gyroscope, skin temperature sensor, barometer, altimeter, and GPS. 
The Forerunner 255 is a water-resistant smartwatch, specifically designed for running and triathlon activities,  also including a variety of sport profiles, such as cycling, hiking, and strength training. It is equipped with a GPS sensor, a barometer, an altimeter, a magnetometer, a gyroscope, an accelerometer, a thermometer, and a PPG. The battery life is reported to last up 14 days under standard operating conditions; however, it is significantly reduced in GPS mode, lasting approximately 30 hours. With its 5 ATM water resistance rating, the device can be used confidently for swimming and aquatic sports, whether in a pool or open water.  
The Instinct 2 Solar is an ultra-resistant, waterproof smartwatch, specifically designed for outdoor activities. It is equipped with a GPS sensor, a barometer, an altimeter, a magnetometer, a gyroscope, an accelerometer, a thermometer, and a PPG. The device has an extended battery life of up to 28 days with solar charging, assuming continuous daily wear and around three hours of exposure to outdoor light at 50000 lux.  The device’s ATM water resistance allows for a broad spectrum of water-based activities, including showering, swimming, diving, and snorkelling. The Forerunner 255 is employed in the feasibility study (GARMIN feasibility), to evaluate the use of Garmin devices for monitoring daily activities.
The Vivoactive 5 is a water-resistant fitness smartwatch that provides activity tracking, HR monitoring, and sleep and stress analysis. It is equipped with an accelerometer, a PPG sensor, a thermometer, and GPS. For activity tracking, the device offers several features, including step counting, estimation of calories burned, distance travelled, and automatic detection of walking and running. With a 5 ATM water resistance rating, the device is also suitable for water-based sports, including both pool and open-water swimming. The battery life is reported to last up to 11 days in smartwatch mode and up to 21 hours in GPS mode, supporting its use in long-duration outdoor exercise monitoring. Several scientific studies have investigated the reliability and acceptability of smartwatches from the Vivoactive series19,20. 
Overall, to access data collected by the Garmin smartwatches,  users must create a personal account on the Garmin Connect web portal and log in through both the portal and the companion mobile application. The smartwatch must then be paired with a compatible smartphone, enabling data synchronization via the Bluetooth Low Energy protocol. Once paired, all collected data are automatically stored within the Garmin Connect cloud systems upon synchronization,  providing users with centralized access for monitoring and management.  Garmin also offers access to collected data through a set of Application Programming Interfaces (APIs) available via the Garmin Connect Developer Program. To enable this functionality, users must provide explicit consent for data access, thereby allowing seamless integration with third-party platforms and applications. 
In addition, Garmin smartwatches are compatible with external devices such as the Garmin Index™ BPM and the Garmin Index™ S2 to monitor additional parameters such as the blood pressure and body mass index (BMI).
Fitbit Smartwatches 
The Fitbit Sense 2 smartwatch is equipped with an accelerometer, a PPG sensor, and ambient light sensors. It offers comprehensive sleep tracking, including detailed sleep stage classification, and has the capability to detect instances of snoring. A built-in GPS module allows users to monitor outdoor activities with a high degree of precision. The device’s battery life is reported to last up to 6 days on a single charge, depending on usage. The Fitbit Sense 2 has been employed in several research studies to monitor physical activity levels and heart rate variability (HRV), particularly in populations with chronic health conditions20,21. However, it should be noted that sleep scoring by the Fitbit Sense shows only moderate agreement with polysomnography, both in two-stage (wake/sleep) and four-stage (wake, light sleep, deep non-rapid eye movement sleep, and rapid eye movement sleep) classification, and is therefore best suited for studies involving predominantly healthy sleepers22.  
The Fitbit Inspire 3 is a low-cost fitness tracker equipped with a PPG sensor, an accelerometer, and an ambient light sensor. It supports the monitoring of physiological parameters such as breathing rate, skin temperature, and HRV. The device features a removable wristband and can alternatively be worn clipped to clothing; however, in this configuration, certain functionalities (e.g., HR tracking) are disabled. Fitbit Inspire devices have been employed in various studies to monitor physical activity, sleep, and HRV over extended periods23,24. 
Overall, Fitbit provides a set of public Device and Web APIs that developers can use to retrieve raw data collected by Fitbit trackers, as well as manually enter log data. For research applications, the web-based platform Fitabase (https://www.fitabase.com/) is widely adopted to monitor real-time trends and export aggregated data in .CSV format (daily, hourly, and minute-level resolution) from individual participants. In the context of the DARE pilot study (DARE-ADPKD), a dedicated web application was developed to enable the acquisition and storage of raw data from Fitbit devices.
Polar Devices 
The Polar Ignite 3 is a fitness and wellness smartwatch designed to monitor sleep, physical activity, and HR. It is equipped with a set of integrated sensors, including an optical HR sensor, accelerometer, ambient light sensor, and skin temperature sensor. The device also includes a GPS module for accurate outdoor activity tracking. The Ignite 3 provides several insights into sleep quality: (i) it tracks sleep stages; (ii) it integrates sleep and autonomic nervous system data to generate a recovery score from stress and training; and (iii) it provides a summary sleep quality score. However, published validation data comparing its sleep metrics to gold-standard polysomnography are currently limited25. The battery life extends up to 30 hours in continuous training mode with GPS and HR monitoring enables. The device can be synchronized with third-party fitness applications to share training data and is compatible with the Polar H10 chest strap, which enhances HR measurement accuracy. 
The Polar H10 is a lightweight HR monitoring device designed for athletes. It utilizes electrocardiogram (ECG) technology through electrodes embedded in an adjustable chest strap, allowing for accurate HR recording26. The strap includes non-slip silicone inserts to enhance grip and prevent displacement during intense physical activity, including water-based activities. The device features built-in memory, enabling standalone data collection without requiring a connected smartphone or receiver. Its battery (a standard CR2025 coin cell) lasts up to 400 hours, depending on usage, and can be easily replaced with a new cell when required. The Polar H10 is widely used as a gold-standard reference in validation studies of commercial wearable devices for HR monitoring27,28 
The Polar Verity Sense is an optical HR sensor designed to be worn on the upper arm or forearm using an adjustable elastic armband. In addition to the PPG sensor, it integrates an accelerometer, gyroscope, and magnetometer to support multi-modal physiological and movement tracking. The device offers three operational modes, selectable via a button on the unit: (i) swim mode, for tracking metrics such as HR and distance during swimming workouts (with IPX8 water resistance), using a clip that attaches to swim goggles; (ii) HR mode, for continuous HR monitoring; and (iii) recording mode, which stores data in internal memory for later analysis. The Verity Sense can be paired with a smartwatch or mobile app to visualize workout data in real time or access post-session summaries. The device has a battery life of  up to 24 hours, depending on the intensity and duration of use, and can be recharged via a micro-USB port. The Polar Verity Sense has demonstrated validity for 24-hour physical activity monitoring29.
Processed data from Polar devices is accessible through the Polar Flow app and the Polar website, while raw data is available via the Polar SDK for both Android and iOS platforms.
Rooti Rx 
Rooti Rx is a portable ECG medical device classified as Class IIa under the European Medical Device Regulation (MDR). It is designed for continuous HR monitoring for up to seven consecutive days. The device is applied to the upper chest using an adhesive patch and electrodes, enabling ECG-based HR recording. Its compact and lightweight form factor allows it to be worn discreetly under clothing, in contrast to traditional Holter monitors, which typically require multiple electrodes and external wiring. To ensure high-quality signal acquisition, proper skin preparation – such as hair removal and cleaning - is recommended prior to application. The device includes an event button that users can press to mark specific occurrences (e.g., palpitations), facilitating retrospective analysis by healthcare professionals. The Rooti Rx app (available exclusively on iOS devices, including iPad) is required to initiate the recording and, upon completion, to upload data to the vendor’s GDPR-compliant cloud server located in Ireland. Once recording has begun, the device is capable of storing up to 7 days of continuous ECG data (sampling rate = 250 Hz) and tri-axial accelerometer data (sampling rate = 31.25 Hz). Upon completion of the session, raw data are uploaded to the cloud and can be subsequently downloaded for local analysis and review. Indexes derived from chest acceleration and HR signals recorded with Rooti Rx have demonstrated substantial discrimination ability in detecting moderate to severe obstructive sleep apnea30.
Euleria Health Lab
Euleria Lab is a digital health platform certified as Class IIa medical software, designed to deliver personalised tele-rehabilitation interventions. It integrates wearable devices and biofeedback technology to monitor rehabilitation progress and detect changes in motor function over time. The system includes a set of wearable inertial sensors used to track movement during rehabilitation exercises31. Two sensors are typically positioned on the feet to compute spatio-temporal gait parameters across five predefined motor tasks, with the aim of profiling patients in terms of balance and mobility, and assessing their risk of falls. The collected data are compared against normative reference values to support clinical decision-making. In addition, the system incorporates Bluetooth-enabled dynamometers for muscle strength assessment across various body regions, and sensorised platforms for evaluating balance under both static and dynamic conditions. Euleria Lab has demonstrated high validity when benchmarked against a gold-standard optoelectronic motion capture system across a broad set of full-body movement tasks32.
Noraxon Ultium Motion
The Ultium Motion system (Noraxon) is a portable inertial motion capture platform designed to deliver high-resolution kinematic measurements across a wide range of motor tasks, including gait analysis33 and performance assessment in high-velocity and high-impact conditions34. It utilizes a set of water-resistant, body-worn inertial sensors that include high-resolution tri-axial accelerometers (±200 g, sampling rate = 400 Hz), gyroscopes (±7000 deg/s, sampling rate = 400 Hz), and magnetometers (±16 Gauss, sampling rate = 100 Hz).  Sensors can be securely affixed to the body using elastic straps. Each sensor is equipped with internal memory (250 MB), allowing up to 16 hours of data storage, and a rechargeable battery supporting over 8 hours of continuous operation. A calibration adjustment tool is provided to refine static calibration by capturing individual posture profiles and applying them to the reconstructed skeletal model, thereby improving motion capture accuracy. Data acquisition and analysis are performed using the myoRESEARCH software platform, which enables synchronized collection of raw and processed biomechanical parameters, including anatomical joint angles, joint trajectories, orientation angles, linear acceleration, and quaternions. The platform also supports seamless integration with electromyography (EMG), force and pressure sensors, and third-party devices, facilitating high-fidelity multimodal data collection. 
Dexcom G7
The Dexcom G7 is a commercial, water‐resistant continuous glucose monitoring (CGM) system designed to provide real-time glucose tracking for individuals with diabetes35. It consists of an integrated sensor-transmitter unit that utilizes advanced sensing technology to deliver glucose readings with clinical-grade accuracy at 5-minute intervals 36. Compared to its predecessor (Dexcom  G6), the G7 features a shorter warm-up time and extended wear duration, ensuring consistent performance during daily activities, including exercise and swimming. To use the Dexcom G7, users must create a personal account and log into the secure Dexcom Clarity portal. The device connects via Bluetooth to a compatible smartphone or a dedicated receiver, allowing for real-time synchronization and access to current glucose levels, trend information, and personalized alerts through the Dexcom mobile app. All collected data are stored in the Dexcom Clarity cloud platform, where users can review historical trends to support ongoing diabetes management. Dexcom also offers optional integration through its  Developer Program, which provides access to APIs for connecting glucose data with third-party platforms and applications, thereby enabling a more comprehensive digital approach to diabetes care.
Sleep profiler  
[bookmark: _Hlk194073014]The Sleep Profiler (Advanced Brain Monitoring, USA) is a medical-grade device designed for the monitoring of sleep patterns and the diagnosis of sleep disorders, such as sleep apnea. It enables configurable acquisition of electrophysiological, acoustic, and accelerometric signals, with adjustable sampling rates and gain settings to suit specific study requirements. The device includes three frontopolar channels that capture electroencephalographic (EEG), electrooculographic (EOG), and photoplethysmographic (PPG) signals.  An optional dual-lead cable enables additional acquisition of electrocardiographic (ECG) and/or electromyographic (EMG) signals. The device is also equipped with an acoustic microphone for snoring and environmental noise evaluation, and a tri-axial accelerometer for movement and body posture detection. These multi-modal measurements allow for the characterization of several key sleep metrics, including sleep architecture and stages, sleep latency, continuity, efficiency, sleeping position, snoring, and pulse rate. The Sleep Profiler operates as a standalone unit, without the need for smartphone connectivity, and supports offline data transfer for subsequent clinical or research analysis. The Sleep Profiler has been used in multiple research studies to assess sleep quality, demonstrating high comparability with gold-standard polysomnography37,38.
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