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Goals

• Our research 
• Categories of wearable technology
• Evolving from consumer to medical device
• Future applications in health
• Question and answer period 



Our Research 





Low back pain, obesity & activity
 Relationship between back pain, performance and obesity
 Increased BMI is a risk factor for low back pain
 Physical activity mitigates back pain risk – more so in 

overweight and obese





‐ Theoretical value of activity monitoring in clinical decision‐making. 
‐ Vertical arrow indicates a sudden decline in function that 
hypothetically should be investigated or treated. 

Disease Monitoring

Tomkins‐Lane CC, Haig AJ. Journal of Back and Musculoskeletal Rehabilitation 



Wearable Technology Landscape





Human‐Computer Interface 

• Inform (time/text/message)
• Sense (measure/feedback)
• Control (brain wave/gesture)

Focus on physical activity measured 
using wearable devices





It’s the Data!



Health Applications 



Current applications 

• Fitness 
• Some health applications 
• Corporate wellness 
• Primarily data visualization 



How are we using accelerometers?

Clinical applications have begun:
• Outcomes of interventions
• Monitor rehabilitation 
• Exercise prescription
• Gait, balance and falls risk
• Sleep
Limited application so far in clinical care!



What makes data “health data”?

• Are steps/day considered health data? 



What makes data “health data”?

• Are steps/day considered health data? 
• Not yet because no one knows what it means 
in the clinical context

• As soon as we UNDERSTAND the data it has 
the potential to become health data because 
it now has a clinical context 

• What does 1000 mean vs. 10,000 steps?
• Diagnosis or treatment based on this data?







FDA regulation

Medical Device ?

• Yes ‐ Intended for the diagnosis of disease or 
other conditions, or cure, mitigation, treatment 
or prevention of disease….

• Maybe (enforcement discretion) ‐ help patients 
self‐manage their disease or conditions without 
providing specific treatment or treatment 
suggestions

http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm263366.pdf



Health Applications

• Systems: analyze and manage data on a large 
scale (Health care system, insurance)

• Care providers: diagnosis, prescription, follow‐up

• End user: provide personalized analysis (health)



Future directions 
Data Standardization 

& Integration

Advanced analysis 

Business
opportunities

Applications 
in healthcare



• Stanford Faculty
– Matthew Smuck, MD
– Christy Tomkins-Lane, PhD
– Ming-Chi Kao, MD, PhD

- Key Personnel and Collaborations

• Stanford Collaborations:
– William Haskell, PhD (Prevention Center)

– Constance Chu, MD (Orthopaedics)

– Scott Delp, PhD (Mobilize Center) 

• Outside Collaborations:
– Matthew Buman, PhD (Arizona State U.)

– Andrew Haig, MD (U. of Michigan) 

WEARABLE HEALTH LAB





Wearables and Osteoarthritis



ChangeChange

MeasureMeasure

MotivateMotivate

MeasureMeasure

MotivateMotivate



For discussion
• Are wearables here to stay?
• Do they provide accurate information?
• Is the information meaningful?
• Who determines what is important and how is that data 

managed?
• Do users self diagnose?
• Should physicians facilitate use of wearables?
• Will wearables save health care dollars for the patient? for 

the system?
• Who owns the data coming from the devices?
• If it is a consumer device can it or should it be used in a 

medical setting?


