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Mental Health

 Suicide is the10tleading cause of death in the US

Suicide costs the US $ 44 Billion annually

Suicide is the SECOND leading cause of death for ages 10-24. (2014 CDC
WISQARS)

Suicide is the SECOND leading cause of death for college-age youth and ages
12-18. (2014 CDC WISQARS)

More teenagers and young adults die from suicide than from cancer, heart
disease, AIDS, birth defects, stroke, pneumonia, influenza, and chronic lung
disease, COMBINED.

In the United States, suicide outranked war, cancer, heart disease, homicide,
transportation accidents and other causes as the leading killer, accounting for
about three in 10 military deaths during 2009-2014 (Source: Armed Forces

Health Surveillance Center
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Global Medication Adherence Trends

() some Worid figures...

J /WHO] : “More health benefits worldwide would result from improving adherence to existing treatments than developing any new
medical treatment.”

0 50% of patients do not take their medications as prescribed

0 §§90 to $500 Billion (€375 billion) unnecessary annual healthcare spending [MediMedia ~— IMS Study]

B— EI 50% of the 3.2 billion annual prescriptions dispensed in the US are not taken as prescribed

315 Mh EI Approximately 125,000 deaths per year in the US are linked to medication non-adherence-

EI Total cost is ranging from $177 to $213 billion (€158 billion) each year-

EI 50% of patients don’t take their medicine properly
504 Mh EI Approximately 200,000 premature deaths in Europe
EI Total cost estimated to $172 billion (€125 billion) each year

I I 0 20% of patients do not even buy prescribed medicines in France’

63Mh 00 Approximately 8,000 deaths per year and 1.1 million hospital days’

0 Total cost estimated to $26 billion (€19 billion) each year

Source: Economic aspect of medication adherence using mobile medication reminder in French Health System
http://www.medetel.lu/download/2014/parallel_sessions/presentation/day2/Economic_aspect_of medication.pdf
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Design Methods

Business

via
People

Technology

(feasibility) ' (desirability)
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Transtheoretical Model (TTM)

/.-"1.3

& Maintenance
/Action

Aparation
é /
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Contemplation

Precontemplation

Prochaska & DiClemente, 1983
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Health Belief Model

e Perceived Susceptibility
e Perceived Severity
e Perceived Benefits
e Perceived Barriers

e Cues to Action

e Self-Efficacy
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Maslow’s Hierarchy of Needs

morality,
creativity,
Self-actualization = Spontaneity.
problem solving,
lack of prejudice,
acceptance of facts

self-esteem, confidence,
achievement, respect of others,
respect by others

Esteem

Love/belonging friendship, family, sexual, intimacy

Safety security of: body, employment, resources,
morality, the family, health, property

Physiological breathing, food, sex, sleep, homeostasis, excretion

Source: Maslow’ s Hierarchy of Needs. Image from Wattanasoontorn 2013.
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Spaced Learning

Correctly answered cards

Incorrectly answered cards

works by displaying more often questions that a student has previously gotten wrong.
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© 2017 Yuri Quintana, Ph.D. gy HARVARD BIDMC




Gamification

Presentation Extrinsic Gamification Adaptive Serious
Game Tutorial Learning
Game
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Global e-Health Systems

[ ) -
size of $94.12 billion in 2014, and to reach $212.76 billion by the end of 2020
http://www.mordorintelligence.com/industry-reports/e-health-market?gclid=CM_5_4PJnMwCFcdehgodno8Efw
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loT e-Health Systems

The Healthcare Internet of Things (loT) Market Map
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Source: 64 Healthcare IoT Startups In Patient Monitoring, Clinical Efficiency, Biometrics. https://www.cbinsights.com/blog/iot-healthcare-market-map-company-list/
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Who are we trying to connect?




Alicanto™ - Integrated eCare System

Main Web Portal

Mobile App

’ Desktop App

User Interface Internationalization
and Bandwidth Monitoring

Authentication
System

Mobile App API

Security Monitoring

Learning Management System

Group Collaboration

%/ HARVARD

Consult System

Care Coordination
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OpenPediatrics.org
Boston Children’s Hospital

OPENEEDIATRICS

LIBRARY LEARNING COMMUNITY SUPPORT US _

Join the global conversation.

Pulmonary Vascular Update on Mechanical Abusive Head Trauma Update on Mechanical Introduction to Mechanical
Resistance (PVR) Ventilation of the Child Ventilation of the Child Ventilation
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Maternal Health Apps

Design of systems for coordination of care and communication
How to design systems that are locally and culturally appropriate

-I—I_l-

y

Maternal Health Apps: Text4baby, Quit4Baby

B DIVISION OF
© 2016 Yuri Quintana, Ph.D. I CLINICAL
INFORMATICS"




‘{/. Info S AGE lew! Features Research Partners Funding Login SignUp
ol

Information Sharing Across Generations

InNfoSAGE, short for 'Information Sharing Across Generations,' is an innovation and research
program created to help elderly people and their families more easily find resources and better
coordinate care with one another and with clinicians. The program was created by researchers
and specialists in health information from Harvard Medical School, and the project funded is

funded through a grant from the US Department of Health and Human Services.

But if and when they do need helE
families are there to assis®




Design of “§} InfoSAGE"
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Jane Doe . Jane Doe .

Add New Medication Medications Sort by: Name

r
Show Medication Interactions o M E

SEARCH FOR MEDICATION'S NAME Add Email Print

Last Edit: Thu, Feb 16, 2017 4:44 PM
Show Medication Interactions

BRAND
roive TR G
Brand \/ p )
-\
MEDICATION FORM
N Name: Aspir-low
Medication Form V4
Dose: | am not sure
DOSE DOSE (UNIT OF MEASURE)
Dosage Frequency: Daily
FREQUENCY Reason: | am not sure
000
[ ] As Needed Share  Active Details  Edit
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P PROJECT — John Torous

Learn Blog

Lorem ipsum dolor sit amet, consectetur

How to use Application adipiscing elit

Sed ut perspiciatis unde omnis iste natus error sit voluptatem

&

Symptom Survey Cogpnition Test

accusantium doloremque laudantium, totam rem aperiam,
. eaque ipsa quae ab illo inventore veritatis et quasi architecto
Mental health education

beatae vitae dicta sunt explicabo. Nemo enim ipsam volupta-
tem quia voluptas sit aspernatur aut odit aut fugit.

Neque porro quisgquam est, qui dolorem ipsum
quia dolor sit amet

Profile
0 Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
¢ eiusmaod tempor incididunt ut labore et dolore magna aliqua. Ut

Help enim ad minim veniam, quis nostrud exercitation ullamco labo-

ris nisi ut aliquip ex ea commodo consequat. Duis aute irure

Environment Result dolor in reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat cupidatat non
proident, sunt in culpa qui officia deserunt mollit anim id est

laborum.

A\ LampAlert 1 1, Quisautem vel eum iure reprehenderit quiin ea
voluptate velit esse guam nihil molestiae
consequatur
Sed ut perspiciatis unde omnis iste natus error sit voluptatem
& Lamp Alert 2 accusantium doloremque laudantium, totam rem aperiam,
eaque ipsa quae ab illo inventore veritatis et quasi architecto
beatae vitae dicta sunt explicabo. Nemo enim ipsam volupta-
tem quia voluptas sit aspernatur aut odit aut fugit.

/A LampAlert3

Lorem ipsum dolor sit amet, consectetur
adipiscing elit

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do

© LVeXs  eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut
enim ad minim veniam, quis nostrud exercitation ullamco labo-
ris nisi ut aliquip ex ea commodo consequat. Duis aute irure

dolorin reprehenderitin voluptate velit esse cillum dolore eu
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Review

[ Evolving digital

¢ P Ote n t l a | The future of mental health [ E;:;CPT; ?;tr:ssls
— Apps for Active /
Passive

— Digital Phenotyping

Financial

Regulation

Connected patients

« Context / App Rating

Wearables

— Safety / Privacy taming

— FEvi d ence Scalability Ment;l) r;alth Sltiirl';::cyal
- U S a bl | Ity Sensors Smartphones

— Inoperability

Augmented or virtual reality

Patient
engagement

Clinician
engagement

« Current App Research
in Schizophrenia

Clinical validation

Bhugra D, Tasman A, Pathare S, Priebe S, Smith S, Torous J, Arbuckle MR, Langford A, Alarcon
RD, Chiu HF, First MB. The WPA-Lancet Psychiatry Commission on the Future of psychiatry. The
Lancet Psychiatry. 2017 Oct 31;4(10):775-818.
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Road Ahead

Need to clearly define the who is in the network (stakeholders)
Need to understand communication preferences

Need to provide educational strategy

Need to provide motivational strategy

Need to collect data that is accurate, consistent and reliable
Need to understand comprehensive care coordination

Need to plan for scalability and sustainability

2 HARVARD Division of Clinical Informatics
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