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Wearable sensors in health

• ~8 million people in UK use 
consumer wearables

• Collect information on a wide range 
of physiological traits, including 
physical activity, heart rhythms and 
sleep patterns

• Represents a huge wealth of largely 
unexploited information





Bao L., Intille S.S. Pervasive 2004, LNCS
Staudenmayer et al J Appl Physiol 107: 1300–1307, 2009

Take Mediamill SVM slides showing the nuts ‘n bolts 
of this… highlight groundtruth construction, etc.

AI to learn functional activities from wearables



Machine learning of behaviours from acc data

150 people – activity monitors + cameras 



Unique behavioural & genetic insights (n=91,105)

Doherty et al Nature Communications 9:5257 (2018)
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Physical activity & incident Cardiovascular Disease

Ramakrishnan et al PLOS Medicine 2021

3,617 CVD events

5.2 years of follow-up 
(440,004 person years)

40% reduction in 
Cardiovascular disease



Opportunities for collaboration

• Data: Wearables in large biobanks across nations
e.g. Our Future Health (UK), FinnGen (Finland), HUNT (Norway)

• Methods: Reproducible machine learning to ensure 
trustworthy insights

• Industry partnership: Combine wearables & 
genomics to identify new therapeutic targets
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