
Internal use

Wearable Technology and Stroke

Dr. Liam Healy,
Consultant Stroke Physician,

Cork University Hospital,
Cork,

Ireland



Internal use

Cork v Barcelona



Internal use

Cork v Barcelona



Internal use



Internal use

Outline

• What does wearable technology measure?

• Is there evidence it improves health

- in general?
- post stroke?

• Are there any downsides?
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What wearable technology is available?
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What do they measure?

• Steps
• Sleep
• Heart rhythm
• Stand minutes
• Falls
• Heart rate variability
• Blood oxygen
• Exercise minutes
• Walking step length
• Walking asymmetry
• VO2 max
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Steps

• Steps are intuitive, and readily understandable to the layperson

• Steps can be measured easily and accurately

• Steps are objective

• Steps are motivational, and they facilitate behaviour change

• Steps have the potential to be useful in translating scientific results 
into public health message

- Activity Measurement in Psychology and Medicine, WW Tryon, Springer Science & Business Media, 2013
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Are step counters accurate?

• By and large, yes

• Depends where on the body they are worn and by whom

• Must adhere to set industrial standards

Bassett, DR et al, Sports Med (2017) 47: 1303-1315
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Do step counters promote activity?
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Do step counters promote activity?
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Does Counting Steps Improve Health?
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“Using wearable devices to effectively promote health
behavior change is a complex, multistep process. First,
a person must be motivated enough to want a device
and be able to afford it; this is a challenge, because
some devices can cost hundreds of dollars. Perhaps for
these reasons, wearable devices seem to appeal to
groups that might need them least.
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Sleep & Stroke

SP Khot, LB Morgenstern, Stroke, 2019; 50:1612-1617
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• Sleep duration: By tracking the time you’re inactive, the devices can
record when you fall asleep at night and when you stir in the morning.

• Sleep quality: Trackers can detect interrupted sleep, letting you know
when you’re tossing and turning or waking during the night.

• Sleep phases: Some tracking systems track the phases of your sleep and
time your alarm to go off during a period when you’re sleeping less deeply.
In theory, that makes it easier for you to rouse.

• Environmental factors: Some devices record environmental factors like
the amount of light or temperature in your bedroom.

What do Sleep Trackers Measure?
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Are Sleep Trackers Accurate?
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Sleep

“Consumer sleep-tracking devices exhibited high
performance in detecting sleep, and most performed
equivalent to (or better than) actigraphy in detecting wake.

Device sleep stage assessments were inconsistent. Findings
indicate that many newer sleep-tracking devices
demonstrate promising performance for tracking sleep and
wake.

Devices should be tested in different populations and
settings to further examine their wider validity and utility.”
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Atrial Fibrillation and Stroke

• AF is the commonest cardiac arrhythmia

• Associated with 25% of strokes

• Good treatment options with DOACs
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• Sensitivity of about 
50%

• Specificity of about 
95%

• Positive predictive 
value is based on 
pre-test prevalence
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- Ref. D. Yadzi, MD
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• 264 patients over a 4 month period
• 49% already had pre-existing 

cardiovascular diagnosis
• Median patient age 55
• New atrial fibrillation found in just 

4.9% (n=13) patients
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“Fitness trackers are supposedly benign technologies that
will playfully help us get in shape, understand our bodies,
and treat them better so we can live healthy lives. But these
healthy lives are …detached from any meaningful interpretation of 
the complexity of an individual’s well-being. 

In this new world a joyful step and a miserable step have the same 
value”
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Summary

• Wearable technology showing promise 
in some areas

• More research needed in other areas

• Dependent on your personality
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“Happiness is the highest form of health” – Dalai Lama
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Thank You
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