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and mobile health research

Non-profit research organization in Seattle; “Better Science Together”  
 

Involved with mHealth/Digital Health research since the inception of the 
ResearchKit (iOS) and ResearchStack (Android) frameworks 

 

> 215,000 consented study participants 
40+ studies 

http://synapse.org/digitalhealth
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Studies in the real world
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what is happening in life?In the wild measurements: 



Ah but there is signal in the noise: 
Variation is a sign of disease in PD



Disease/
Intervention 

Phenotype

Context Matters: The problem of confounders

Where

How long Affected by 



Goal: build a classifier of disease status

Question:  
Is my classifier learning age 
related signals on top of the 
disease signal?

Raw accel. 
data

Feature 
extraction

Collapsed 
features

Train 
classifiers

mPower: classifier of Parkinson’s 
Disease patients vs healthy Controls

Context Matters: The problem of confounders
The ever so popular observational study



standard 
perm. null

unconfounded  
AUC estimate 

0.66

restricted 
perm. null

observed AUC 
0.82

no adjustment age/gender matching approximate IPW 

0.64

0.62

0.66 0.76

larger spread 
due to smaller n

If you are not careful you will  
overestimate your signal

Chaibub Neto et al (2018) Using permutations to assess confounding in machine 
learning applications for digital health. ML4H Workshop at NIPS 2018.



A meta study across 8 studies and  
109,000 participants reveals differences in retention

Pratap, A. et al. (2020)  Indicators of retention in remote digital health studies: a cross-study 
evaluation of 100,000 participants. npj Digit. Med. 3, 21.



Saab, S et al (2017) 
Chaibub Neto et al  Nature Digital Medicine (2019) 

Success are overestimated: 
the identity confounder



An example validation study for Cardiorespiratory fitness

Context of validation matters



Multiple avenues of validation - at home vs clinic vs lab



https://www.synapse.org/digitalhealthMake Data available

https://www.synapse.org/digitalhealth


Bot, BM et al (2016)

mPower - Researcher Community



55 Participants

40 Challenge 
Participants

20 Teams 12 Countries 
4 Continents

15 Organizers

5 Institutions

Create impartial Benchmarking



open collaborative methodologies

reusable

Cloud enabled workflow

Develop Reusable Code and Pipelines

https://github.com/Sage-Bionetworks/mhealthtools

https://github.com/Sage-Bionetworks/mhealthtools


OPEN SOURCE INITIATIVE

MAKING IT USEFUL
The Open Wearables Initiative (OWEAR) is a collaboration designed to promote the effective use of 
high-quality, sensor-generated measures of health in clinical research through the open sharing of 

algorithms and data. 

๏ Community hub for digital health and registry for
๏ Algorithms
๏ Data

๏ Benchmarking program to evaluate algorithms

https://www.owear.org/

https://www.owear.org/
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