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Method: Firstly, the acceptance and concern ratings for a foot-worn device,
SmartSocks, wrist-worn devices, Empatica E4 and Shimmer GSR+, and chest-worn
device, Equivital within a healthy population (N = 10) were assessed with a self-report
questionnaire. Secondly, data accuracy between Shimmer ECG and Polar OH1+ was
compared within a healthy population (N = 12) in a standing, sitting and supine position.
Finally, an ongoing ecologically valid feasibility trial (N = 2) involving participants with
dementia or a learning disability is assessing the reliability of physiological data and Al-
detected stress from SmartSocks relative to subjective ratings of distress, the Abbey
Pain Scale (APS), and the Neuropsychiatric Inventory (NPI).

Result: Firstly, the SmartSocks received lowest concern ratings compared to wrist-
and chest-worn devices (1.64 vs <1.71). Secondly, the accuracy of SmartSocks pulse
rate (PR) estimates obtained using photoplethysmography (PPG) in combination with
the delineator algorithm was determined by comparing estimates to a Shimmer 1-
lead ECG, recording Mean Absolute Error (MAE)<5bpm at 64HZ for participants in a
supine position (Fig. 1). This led to the development of new features for classifying PPG
signal quality using neural networks, achieving approximately 95% accuracy. Finally,
the initial stage of the feasibility trial indicated APS and NPI scores were lower after
the participant with dementia wore SmartSocks for two weeks. Physiological data
collected from the participant with a learning disability using SmartSocks showed
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Feature 1

moderate correlation (y> = 0.45) between the reported and Al-detected stress over
the day (Fig. 2 & 3).

Conclusion: Early findings suggest SmartSocks are more comfortable than comparable
wrist- and chest-worn devices, and validity of the data is comparable to other devices.
Preliminary data obtained from people with dementia and learning disabilities suggest

SmartSocks are capable of detecting distress to alleviate user discomfort.
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