How Accurate your Smartwatch Really is Revealed by Wearable Health Trackers

A recent review published compares the different health parameters measured by common
wearable sensors used by consumers and provides evidence of their accuracy, validity, regulatory
clearance status, and practical issues.

How Consumer Devices are Shaping Public Health

Wearable devices like rings, smartwatches, and wristbands are widely popular, allowing
consumers to monitor their health and activity continuously in real time. In clinical and research
settings, these powerful technologies collect large-scale health data, monitor population trends,
develop risk prediction tools, and evaluate interventions.

Most of the health metrics these wearables analyze are based on sensor signals such as
photoplethysmography (PPG) or accelerometry, combined with proprietary algorithms that are
not publicly disclosed. Frequent updates and new product versions add further complexity,
challenging device comparison and clinical value assessment. Additionally, issues such as
standardized data acquisition and large-scale analysis pipelines must be addressed because
wearables are designed for personal rather than population-level use.

The current review provides practical guidance for healthcare and research professionals on the
different types of sensors currently available, their measurable health parameters, validation
evidence, regulatory insight, and future implications for population and cardiovascular health.

PPG, ECG, and Beyond

PPGis an optical technique that uses light to detect blood volume changes in the skin. As aresult,
PPG is widely used in smartwatches to estimate heart rate (HR), HR variability (HRV), respiratory
rate, oxygen saturation, and blood pressure.

Accelerometers, particularly tri-axial versions, measure movement and body orientation across
three planes, making them essential for assessing physical activity and posture in fitness
trackers.

Electrocardiography (ECG), traditionally a clinical tool, has also been integrated into consumer
wearables to enable short single-lead recordings comparable to lead | of a standard 12-lead ECG.
These measurements can help identify rhythm abnormalities such as atrial fibrillation.

Novel sensors are increasingly being developed to expand modern wearable devices'
capabilities, including barometers, magnetometers, global positioning systems (GPS), and


https://cuyr.org/
https://cuyr.org/about
https://cuyr.org/journals
https://cuyr.org/news
https://cuyr.org/contact-us
https://cuyr.org/news/file_1757641855_cuyr_news_904.pdf
https://cuyr.org/news/file_1757556377_cuyr_news_903.pdf

thermometers for environmental and location tracking. Electrodermal activity (EDA) sensors
have also been utilized to detect changes in skin conductance to infer stress levels.
Comparatively, bioelectrical impedance (BioZ) provides estimates of body composition and,
when combined with ECG, has the potential to predict an individual’s risk of heart failure.

Gyroscopes, which measure angular velocity, may also be paired with accelerometers in a
technique known as gyrocardiography to identify subtle cardiac vibrations. These sensors
collectively enable wearable devices to monitor cardiovascular, respiratory, metabolic, and
behavioral parameters to enhance their role in personal health management and large-scale
population research.

Balancing the Potential and Limitations of Wearables

Wearable health devices are powerful tools capable of continuously collecting large-scale long-
term health data. As these devices become more affordable, public health researchers hope they
can evolve to facilitate the early detection of conditions such as atrial fibrillation and chronic
diseases like heart failure. Wearable devices may also support preventive care, improve patient
adherence to rehabilitation programs, and generate valuable population-level insights into
physical activity, obesity, and mental health.

Nevertheless, restricted access to raw data, inconsistent data formats, and reliance on
proprietary algorithms limit standardization and analysis. Privacy, security, and regulatory
concerns pose additional barriers, as does the risk of digital exclusion for certain groups.

Thus, while wearables show great potential to transform cardiovascular care and public health
research, robust validation, clear clinical pathways, and equitable implementation are essential
before widespread adoption.

Source:
https://www.news-medical.net/news/20250908/Wearable-health-trackers-reveal-how-
accurate-your-smartwatch-really-is.aspx
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