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Take away #1  

ÅMobile phones are increasingly capable 

of sophisticated, real -time information 

processing using internal and wirelessly -

connected sensors  

 

ÅMost people will have this technology and 

carry it with them nearly everywhere  

(See Pew Internet & American Life (http://www.pewinternet.org /)   
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Take away #2   

ÅPhones + sensors can detect enough 

information about behavior to create new 

methods to facilitate context -sensitive self 

report (CS -EMA) 

 

ÅNo sensor is perfect: multi -sensor behavior 

recognition in combination with real -time 

or interactive time self -report is the path 

forward  



Using Mobile Phones for Measurement of PA...   S. Intille | Northeastern  

Take away #3  

ÅWork in progress: There are some design 

and technical challenges, but they can 

be overcome with more research  
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Just -in-time intervention  

Goals 

ÅContinuous behavior measurement on 

consumer tech (especially phones) using 

sensors  

ÅInstant, carefully-timed, 

tailored feedback for 

new interventions 

 

... but will change 

    measurement too ... 
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Just-in-time self report  

Context -sensitive ecological momentary 

assessment (CS-EMA) 

Prompted just after 

inhaler used: 

Prompted after 60 

 min of no phone 

motion: 

Teen asthma 

measurement 

with Genevieve 

Dunton at USC 
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CS-EMA & ubiquitous sensing  

ÅCS-EMA might use a variety of passive 

sensors (think of òsensoró broadly)  

ðIn phone  

ðCommunicating with phone  

ðIn environment  

 

ÅPassive sensor processing triggers active 

self-report to fill in gaps and context  
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Why CS-EMA? 

ÅMinimize participant burden by targeting 

requests for context information  

 

ÅòFixó problems with imperfect passive 

sensing (or fill in gaps)  

 

ÅGet at the òwhyó of behavior for 

intervention development  
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Behavior measurement  

Today  

ÅSurveys  

ÅProprietary objective 

sensors 

ÅLimited information 

about context  

Å1-7 days of data  

ÅCostly compensation  

ÅExpert-assisted recall 

for detailed timeline  

ÅLimited location info  

ÅLimited info on 

decision -making  

 

Soon  

ÅOpen source phone 

apps (with optional 

add -on sensors)  

ÅMonths of continuous 

data  

ÅCitizen scientists 

donating info  

ÅComputer -assisted 

recall (using passive 

data collection)   

ÅFull location information  

ÅContext/purpose info...  
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Behavior measurement  

Today  

ÅHypothesis driven 

investigations to 

understand correlations  

 

Soon  

ÅData driven, 

incremental and 

interactive discovery 

for intervention theory 

development  
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Want to measure behavior?  

ÅWith a rich understanding of behavior + 

context  

ÅIn the field  

ÅLong -term (weeks or months+)  

ÅAt reasonable cost  

ÅWith real -time feedback  
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Activity monitors abound  
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Prototype: Wockets system  

ÅGoal  

ð24/7 measurement of physical activity of  

ÅType  

ÅIntensity  

ÅDuration  

ÅLocation  

ðFor months+ (with compliance feedback)  

ðCost suitable for cohort studies  

ÅExploit consumer phone technologies  

ÅAll open source  
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Wockets system fills a niche  

Å24/7 remote data collection that may 

improve PA/SB research  

ðMissing data  

ÅReal-time compliance feedback  

ÅRemote compliance monitoring  

ÅLess reliance on single body location  

ðSampling bias  

ðActivity type info via pattern recognition with 

upper/lower body sensing  

ðCombine passive monitor and trigger self -

report to fill in context  
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Wocket òkitó (+ phone) 
Charge 2 

Wear 2 for 24h 

 

Capture upper +  

lower body motion 

at 40Hz that can 

be processed for 

activity type and 

intensity detection  
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Thin for continuous wearability  

Actigraph Wocket 
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A day in the life of a participant  

ÅIn the morning, swap & select locations  

ðUsually one upper body, one lower body  

ðInternal phone sensors  

ÅDuring the day ð use phone normally  

ÅAt night, plug in phone next to bed  

ÅData transmitted to lab for remote 

monitoring and incremental analysis  
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Vision: population -scale  

24/7 Real -time PA detection  
and context -sensitive self  
report with sensors (GPS, phone)  

Data sent  
to server for  
analysis & remote  
administration  Years?  

Ideas to  
make  
flexible &  
personally  
valuable  
& engaging  

Participant has flexibility  
in how to wear/use  

sensors  

 App Store  

New surveys/interventions  
remotely loaded &  
administered; remote software  
updates w/ new capabilities  

Real -time feedback to 
encourage compliance  



Using Mobile Phones for Measurement of PA...   S. Intille | Northeastern  

Robustness  

 

Note: Activities manually labeled ...  

 

Working on real -time detection of some activity types and 

context (posture, ambulation, structure exercise, etc.)   


