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 what is mental illness?











 fast forward 30 years



11% of Dartmouth students were  diagnosed 
with depression in 2014.  

12% reported depression has having an impact 
on academic performance 

28% have seen a mental health counselor in 
2014



StudentLife dataset is 
publicly available 

studentlife.cs.dartmouth.edu 

studentlife.cs.dartmouth.edu 



it knows you well





attendance rates
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depression
sleep duration *

conversation frequency (day) **

conversation frequency (evening) *

number of co-locations *

R value

-0.48 -0.36 -0.24 -0.12 0

*p≤0.05, **p≤0.01



sleep
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face-to-face conversation
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activity duration
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stress and affect
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the silent tsunami













he always went off his meds



electroconvulsive therapy (ECT), aka 
electroshock therapy



Predicting relapse in 
schizophrenia



• Randomize	Control	Trail	at	Zuker	Hill	Hospital	
with	John	Kane,	Dror	Ben-Zeev,	Tanzeem	
Choudhry	

• Smartphone	arm	(n=75)	and	treatment	as	usual	
arm	(n=75).	

• 12	months	(in	the	middle	now)	
• Passive	sensing,	EMA,	monthly	BPRS,	
hospitalizaOon,	ER	visits,		3	monthly		assessmen



CALM    
SOCIAL                
VOICES     
SEEING THINGS    
STRESSED             
HARM     
SLEEPING              
THINK      
DEPRESSED   
HOPEFUL               

 

Have you been feeling CALM? 
Have you been SOCIAL?  
Have you been bothered by VOICES? 
Have you been SEEING THINGS other people can't see? 
Have you been feeling STRESSED? 
Have you been worried about people trying to HARM you? 
Have you been SLEEPING well? 
Have you been able to THINK clearly? 
Have you been DEPRESSED? 
Have you been HOPEFUL about the future? 

 



is there a relapse signal?









predicting health 
dimensions

Sum predictionFeature visualization







mental illness is not black 
and white, it’s the grey 

areas that matter 



DSM is rigid and limited
Diagnostic and Statistical Manual (DSM) of Mental Disorders, 4th Edition



rise of RDoC





CampusLife 
@dartmouth



promise of wearables





depression state transitions based on  
weekly PHQ4 data
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•validity of sensors and 
diagnostic predictive models 
•flaky signals, real-world noise 
•interventions 
•over burdened clinicians 
•privacy, privacy, privacy 



we have a mountain to climb 











randomized 
control trails





Ethan Berke, Dror Ben-Zeev, Tanzeem 
Choudhury, Randy Colvin, John Kane, Sam 
Gosling, Gabriella Harari, Catherine Norris, Rui 
Wang,  Varun Mishra, Weichen Wang, Xia Zhou, 
Susan Zak, Gregory Abowd, Emily A. Schere, 
Rachel M. Brian, Tom Insel, Min S. H. Aung,  Mi 
Zhang, Todd Heatherton, Bill Kelley, Virginia 
Brack,  Ann Bracken, Sarah Lord, Lorie Loeb



StudentLife, UbiComp, 2014 
SmartGPA, UbiComp, 2015 
CrossCheck, UbiComp, 2016
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peace brother


