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US Burden of Disease Collaborators, JAMA, 2013. https://www.cdc.gov/vitalsigns/suicide/index.html

https://www.cdc.gov/vitalsigns/suicide/index.html
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Why have we failed to bend the curve?

60% not receiving careLack of Engagement

Quality Fragmented, episodic, delayed

Imprecise Dx Lack of biological validity

Lack of 
Measurement

We don’t manage what we 
don’t measure
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WHAT WE DO TODAY

• Subjective

• Episodic

• Clinic-based

• High burden

MEASURING MOOD, COGNITION, AND BEHAVIOR
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Smartphones 
A medical tool for global health – improving diagnosis and connecting care

Over 4 billion globally and 7
billion by 2024

Over 70 daily checks 
Over 2600 daily “touches”

More ubiquitous than clean 
water, indoor plumbing, and 
stable electricity0
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https://www.ericsson.com/assets/local/mobility-report/documents/2018/ericsson-mobility-report-november-2018.pdf

https://www.ericsson.com/assets/local/mobility-report/documents/2018/ericsson-mobility-report-november-2018.pdf
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Reaction Time

Attention
Memory

Executive Function

DIGITAL PHENOTYPING
A New Kind of Biomarker
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Feature Extraction
Pattern Recognition
Machine Learning

Digital Phenotype =
Cognition, Mood, Behavior 
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Cognitive performance

Digital biomarker

Dagum, Digital Medicine, 2018

Volunteers (n = 27) compared on 
neurocognitive tests and digital 
biomarkers. 

Correlations across multiple 
cognitive trait measures = .7 - .8
(roughly test–retest variance) 

Digital Biomarkers 
(using HCI only) and 
Cognitive Traits 
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detecting deterioration
to prevent crisis

I'm doing a lot better. I was 
experiencing a lot of auditory 
hallucinations. They made it 
difficult to sleep which made 
things progressively worse.

I checked myself into the hospital. 
They adjusted my medications, 

gave group therapy, and 
monitored me. I believe I slept for 

12 hours each night 3 days in a 
row. What a relief! The 

hallucinations finally subsided.
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tracking brain health in a 48 year old woman
under care for bipolar disorder with psychosis
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Ketamine : A Paradigm for Learning the Predictors of Recovery and Relapse 

• Rapidly–acting antidepressant (6 hours)

• Frequent relapse (80% depressed again at 4 weeks)

• Multiple treatments over 6 months provide within-subject training 
for relapse and recovery  
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Digital Biomarkers and Affective States – Tracking 
Depression

Ketamine treatment of MDD (n = 10, 180 observations)
Overall correlation = 0.77,  p = 2.9 x 10-36

Source: Unpublished data Mindstrong and Kadima Clinic

Ham-D Score

Digital biomarker
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WHAT WE DO TODAY

• Subjective

• Episodic

• Clinic-based

• High Burden

MEASURING MOOD, COGNITION, AND BEHAVIOR

WHAT WE NEED

ü Objective

ü Continuous

ü Ecological

ü Passive
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Interventions

Digital 

Phenotyping

CBT, DBT, IPT; Coaching; Peer 

Support; Crisis Intervention

Sensors

HCI

Voice

Sociality

Coordination

Data Capture

Quality Metrics

Feedback

The Digital 
Health 

Landscape

Learning Engine

Not an App
But 

An Operating System
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Digital Tools to Reduce Suicide

Predictive signals
HCI data

Speech/text signals
Online classifiers Crisis intervention

Upskilling tools for volunteers
On demand support

Social networks

Postvention
Care management

Peer support
AI nurse

High Tech 
+ 

High Touch
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The Digital Mental Health Challenge
Where Are We? 

Improve real world outcomes
Adopted by patients and providers

Save time and money

Value?
Does it work?
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Empowering Patients + Families 
with Information and Connection
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Transforming Brain Health
tom@mindstronghealth.com

Thank You!


