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Finding Focus in Digital Mental Health  

Image by Ryan Hays, BIDMC Digital Psychiatry  



State of Smartphones and Mental Health 
• Number of Mental Health Apps: 

 
• Number of FDA Approved Mental Health Apps:  

 
• Industry Studies -> 

 

Safavi K, Mathews SC, Bates DW, 
Dorsey ER, Cohen AB. Top-Funded 
Digital Health Companies And Their 
Impact On High-Burden, High-Cost 
Conditions. Health Affairs. 2019 Jan 
1;38(1):115-23. 

Torous J, Roberts LW. Needed 
innovation in digital health and 
smartphone applications for mental 
health: transparency and trust. 
JAMA psychiatry. 2017 May 
1;74(5):437-8. 
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State of Smartphones and Mental Health 

Mobile Phone Ownership and Endorsement of 
“mHealth” Among People With Psychosis: A 
Meta-analysis of Cross-sectional Studies.J Firth, J 
Cotter, J Torous, S Bucci, JA Firth, AR Yung. 
Schizophrenia Bulletin. 2016 



State of Smartphones and Mental Health 

Torous J, Wisniewski H, Liu G, Keshavan M. Mental Health Mobile Phone App Usage, Concerns, and Benefits Among Psychiatric Outpatients: Comparative Survey 
Study. JMIR Mental Health. 2018;5(4):e11715 



State of Smartphones and Mental Health 
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Schizophrenia Tracker 

Orange: Without Medication  
White: Abilify 10 mg 
Yellow: Abilify 15 mg 
Blue: Abilify 20 mg 

Orange = No Medication 
    Green =  10 mg aripiprazole 
    Purple =  15mg aripiprazole  
  Blue =    20mg aripiprazole 

Torous J, Roux S. Patient-driven innovation for mobile mental health technology: Case report of symptom tracking 
in schizophrenia. JMIR mental health. 2017 Jul;4(3). 

State of Smartphones and Mental Health 



State of Smartphones and Mental Health 

Torous J, Rodriguez J, Powell A. The new digital divide for digital biomarkers. Digital biomarkers. 
2017;1(1):87-91. 



Symptom Surveys 

Cognitive Testing 
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Smartphones -> New Longitudinal Symptom Data 

Torous J, Staples P, Shanahan M, Lin C, Peck P, Keshavan M, Onnela JP. Utilizing a Personal Smartphone Custom 
App to Assess the Patient Health Questionnaire-9 (PHQ-9) Depressive Symptoms in Patients With Major 
Depressive Disorder. JMIR Ment Health 2015;2(1):e8 
 



Smartphones -> New Longitudinal Symptom Data 



Smartphones -> New Longitudinal Symptom Data 

Figure by Philip 
Henson, BIDMC Digital 
Psychiatry  



Smartphones -> New Longitudinal Symptom Data 



Smartphones -> New Functional Data 

A Software Shrink: Apps and Wearables Could Usher In an Era of Digital Psychiatry. IEEE Spectrum. 2017. 

 



Active and Passive (n= 1 example) 

Image by Ian Barnett PhD, UPenn 



Active and Passive (n= 1 example) 

Image by Ian Barnett PhD, UPenn 



Towards Sleep from Sensors  



Smartphones -> New Functional Data 

Barnett I, Torous J, Staples 
P, Sandoval L, Keshavan M, 
Onnela JP. Relapse 
prediction in schizophrenia 
through digital 
phenotyping: a pilot study. 
Neuropsychopharmacology. 
2018 Feb 22:1. 

Baseline 



Smartphones -> New ‘Cognitive’ Data 



Prediction of Future Clinical State  



Towards Population Level Mental Health  



Social Media Data and Medications 
• The above 93,275 medication usage posts were posted by 52,567 

unique users from whom we then collect Twitter. 

A Social Media Study on the Effects of Psychiatric Medication Use  



Social Media Data and Medications 
• The above 93,275 medication usage posts were posted by 52,567 

unique users from whom we then collect Twitter. 

A Social Media Study on the Effects of Psychiatric Medication Use  



Too Much Social Media? 

Twenge JM, Campbell WK. Associations between screen time and lower psychological well-being among children and adolescents: Evidence from a population-
based study. Preventive Medicine Reports. 2018 Oct 18. 



Too Much Social Media? 

• National survey of 1,787 young adults on use of: Facebook, YouTube, Twitter … 
Instagram, Snapchat 
 
 
 

 
 
 
 
 

• People using the most platforms (7 to 11 different ones) had more x3 risk of 
depression and anxiety. 

Primack BA, Shensa A, Escobar-Viera CG, Barrett EL, Sidani JE, Colditz JB, James AE. Use of multiple social media platforms 
and symptoms of depression and anxiety: A nationally-representative study among US young adults. Computers in human 
behavior. 2017 Apr 1;69:1-9. 



Social Media and Stigma? 

Saha K, Torous J, Ernala SK, Rizuto C, Stafford A, De Choudhury M. A computational study of mental 
health awareness campaigns on social media. Translational Behavioral Medicine. 2019. 



A Mixed Picture? 

Orben A, Przybylski AK. The association between adolescent well-being and digital technology use. Nature Human Behaviour. 2019 Jan 14:1. 



Towards a Digital Clinic 

Patient Clinician  

Environmental 
Stressors 

Physical 
Activity  

Personalized 
Care Plan  

Traditional Visit Based Care to  
Maintain  Strong Therapeutic Alliance   

Evidence Based Digital Mental Health Care to Augment and Extend Services 

Real Time 
Surveys  

Torous J, Hsin H. Empowering the digital therapeutic relationship: virtual clinics for digital health 
interventions. npj Digital Medicine. 2018 May 16;1(1):16. 
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Towards Digital Skills Groups  

https://www.digitalpsych.org/digital-skills-training.html 

https://www.digitalpsych.org/digital-skills-training.html


Teaching Digital Skills  



Towards New Questions 

 
Do you remember why you did not 

remember to take your medications? 
 

What would you want to learn? 



Towards Digital Pills  



Smartphone Apps Today  

• Estimate to be 
over 10,000 

mental health 
related apps  

Torous J, Roberts LW. Needed innovation in digital health and smartphone applications for mental health: transparency and trust. Jama psychiatry. 2017 May 1;74(5):437-8. 



The FDA To the Rescue ? 



Informed Decision Making Around Apps 

Torous JB, Chan SR, Gipson SY, Kim JW, Nguyen TQ, Luo J, Wang P. A hierarchical 
framework for evaluation and informed decision making regarding smartphone 
apps for clinical care. Psychiatric Services. 2018 Feb 15;69(5):498-500. 



Informed Decision Making Around Apps 



Informed Decision Making Around Apps: Level 1 



Informed Decision Making Around Apps: Level 1 

https://www.nytimes.com/interactive/2018/12/10/business/location-data-privacy-apps.html 



Informed Decision Making Around Apps: Level 1 

????? 

Huckvale, Torous, and Larsen….In Press with JAMA Open 



Informed Decision Making Around Apps: Level 2 

Larsen….Torous..et al….In Press with NPJ Digital Medicine 
 



Informed Decision Making Around Apps: Level 2 

 
 
 
 
 
 
 
 
 
 

 

Firth J, Torous J, Nicholas J, Carney R, Pratap A, Rosenbaum S, Sarris J. The efficacy of smartphone-based mental health interventions for depressive symptoms: a 
meta-analysis of randomized controlled trials. World Psychiatry. 2017 Oct 1;16(3):287-98. 

  



Informed Decision Making Around Apps: Level 2 

Arean PA, Hallgren KA, Jordan JT, Gazzaley A, Atkins DC, Heagerty PJ, Anguera JA The Use and 
Effectiveness of Mobile Apps for Depression: Results From a Fully Remote Clinical Trial J Med 
Internet Res 2016;18(12):e33  

http://www.jmir.org/2016/12/e330/


Informed Decision Making Around Apps: Level 2 

Noone and Hogan. A randomised active-controlled trial to examine the effects of an online mindfulness 
intervention on executive control, critical thinking and key thinking dispositions in a university student 
sample. BPJ Psychology. 2018 





Informed Decision Making Around Apps: Level 3 



Informed Decision Making Around Apps: Level 3 

Owen et al. mHealth in the Wild: Using Novel Data to Examine the Reach, Use, and Impact 
of PTSD Coach. JMIR Mental Health. Dec 2015 



Informed Decision Making Around Apps: Level 3 

Ng, Firth, and Torous. Accept and in Press with Psychiatric Services  
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Informed Decision Making Around Apps: Level 4 



Informed Decision Making Around Apps: Level 4 

In Press with Harvard Review of Psychiatry  



Informed Decision Making Around Apps 

Hoffman L, Benedetto E, Huang H, Grossman E, 
Kaluma D, Mann Z, Torous J. Augmenting Mental 
Health in Primary Care: A One-Year Study of 
Deploying Smartphone Apps in a Multi-Site 
Primary Care/Behavioral Health Integration 
Program. Frontiers in psychiatry. 2019;10:94. 



Thank You 

Digitalpsych.org ; jtorous@bidmc.harvard.edu 
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