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Third IT pillar of personalized, precision, medicine

“B.ig data” + omics + “small data”
(EHRs (mHealth,

Web mining) digital traces)
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QAD

Participant self-care
How is this new medication
working for me?

QLEI

Research evidence
What works best
in different contexts?

&

i

Clinical care
How is the patient responding
to new care plan?
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Profound potential to rephrase ‘does it work?’
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N-of-1 study design: ‘does it work for Mr. Jones?’
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“Real Sensor” streams

tockphoto
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mobile apps also generate relevant data
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Passive activity and location traces

Daily summary for Sunday, March 18, 2012

Sedentary for Ambulatory for Traveled Tracked
17 hours & 45 minutes 6 hours 43561 meters 23 hours & 45 minutes
based on stil & drive based on walk, run & bike by foot or bike of movement

Temporal Summary
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100 ¢
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Communication and activity data: Ginger.io check engine light

GINGER.ic
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http://ginger.io/the-platform/
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Small data: digital traces from diverse internet services

e internet search * maps

 mobile carriers e cable TV

* social media e utilities (elec,water)

e online commerce e games, entertainment
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What can digital behavior tell about personal health?

Participant self-care Clinical care
How is this new medication How is the patient responding
working for me? to new care plan?

n=me small data
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small data: Key challenges
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small data: Key challenges

e Getting the data
- Personal data APIs (data liberation to the consumer!)
- Convincing/incentivizing service providers
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small data: Key challenges

e Getting the data
- Personal data APIs (data liberation to the consumer!)
- Convincing/incentivizing service providers

e Data processing, inference, fusion, modeling
- diverse, noisy, lossy data

- signal processing, machine learning, natural language...

e Data and API standards
- app model and economy

e Personal data vaults
- Security models and mechanisms, usability
- Policy questions re. ownership, access, rights
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Key challenge:
making data clinically and personally actionable

Clinician dashboard: PTSD Clinician dashboard: T1Diabetes
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http://greendotdiabetes.com
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Deriving behavioral biomarkers
...from sensor, app, and small data streams

Behavioral biomarker:

specific behavioral trait used
to measure or indicate the
effects or progress of a
disease, illness, or condition
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Deriving behavioral biomarkers
...from sensor, app, and small data streams
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Deriving behavioral biomarkers
...from sensor, app, and small data streams

Behavioral biomarker:

specific behavioral trait used
to measure or indicate the
effects or progress of a
disease, illness, or condition
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summarization

eambulatory/sedentary cumulative
and durations,walking speed
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«time spent key locations
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Deriving behavioral biomarkers
...from sensor, app, and small data streams

Behavioral biomarker:

specific behavioral trait used
to measure or indicate the
effects or progress of a
disease, illness, or condition

-

behavioral biomarker
ein-person variance/patterns of
fatigue, pain, depression,
insomnia, cognitive function...

I

4 . .
summarization

_*diameter of day y
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eambulatory/sedentary cumulative
and durations,walking speed
esleep times,social interactions
«time spent key locations
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open architecture to promote
modularity, data interoperability and software reusability

mood App S
(PAM, moodmap...)

graphing
significant
changes in
mobility

activity classification

proprietary
component with omh
API (Runkeeper
Entra Glucometer)

data storage (e.g., PHR)
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open architecture to promote
modularity, data interoperability and software reusability

mood App S

(PAM, moodmap...) activity classification

graphing proprietary
significant component with omh
chan.g.es in APl (Runkeeper
mobility Entra Glucometer)

data storage (e.g., PHR)

Open mHealth APIs enable independently developed apps and
tools to generate and access data in a uniform way

Promote integrative mHealth solutions
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By table, 5-10 minute task

Describe a small data source and derivable biomarker,
that would be relevant to your SCH projects.
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CORNELL
small data NVRNESE

(as presented at TEDMED)

please package up my small data for me!

By entering your email address below, we will together
send a message to Internet, Social Media, and Mobile
service providers to package our small data for us. You will
be the customer for the data about you; | will be the
customer for the data about me.

Your Email Address:

Notify Me

http://smalldata.tech.cornell.edu/
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