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Do you use a mHealth device?

Yes —all the time

Yes — but only when my spouse tells me to
No — I'm figuring it out

What’s mHealth?

C)‘ Scripps



Have You Prescribed an mHealth Device to a
Patient?

A. Yes
B. Not yet

.C.:)‘ Scripps



The Jetsons —Predicting the Doctor Patient Interaction
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e |Introduction in to Digital and Mobile Health }

e Technologies for Behavioral Change, Addiction and
Psychiatry

e Designing Thinking for Digital Health

e Try some Devices
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Why Mobile Health?




Stroke

Cancer

COPD'" and
allied conditions

Diabetes

Osteoporosis

Arthritis

Depression

Heart disease

Alzheimer's disease
and other dementias

High blood pressure
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The Problems

d The average North
American above the
age of 50 has 2-3
chronic medical
conditions

 Major contributor to
mental health
diseases

O This population will
rise to 100 million by
2030

d Cost of > 4 trillion
dollars per year
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Prevalence of Any Mental lliness Among U.S. Adults (2014)
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Morbidity and Mortality Weekly Report

Vital Signs: Demographic and Substance Use Trends Among Heroin Users —
United States, 2002-2013

Christopher M. Jones, PharmD!; Joseph Logan, PhD?Z; R. Matthew Gladden, PhD3; Michele K. Bohm, MPH?3 (Author affiliations at end of text)

On July 7, 2015, this report was posted as an MMNR Early Release on the MMR website (hrip://www. cde.gov/mmwr).

Abstract

Background: Heroin use and overdose deaths have increased significantly in the United States. Assessing trends in heroin
use among demographic and particular substance-using groups can inform prevention efforts.

Methods: FDA and CDC analyzed data from the National Survey on Drug Use and Health and National Vital Statistics
System reported during 2002—2013. Trends in heroin use among demographic and substance using groups were compared
for 2002—2004, 20052007, 2008—2010, and 2011—-2013. A muldvariable logistic regression model was used to identify
characteristics associated with heroin abuse or dependence.

Results: Annual average rates of past-year heroin use increased from 1.6 per 1,000 persons aged =12 years in 2002—-2004
to 2.6 per 1,000 in 2011-2013. Rates of heroin abuse or dependence were strongly positively correlated with rates of
heroin-related overdose deaths over time. For the combined data years 2011—-2013, the odds of past-year heroin abuse or

dependence were highest among those with past-year cocaine or opioid pain reliever abuse or dependence.

Conclusions: Heroin use has increased significantly across most demographic groups. The increase in heroin abuse or
dependence parallels the increase in heroin-related overdose deaths. Heroin use is occurring in the context of broader
poly-substance use.

Implications for Public Health Practice: Further implementation of a comprehensive response that targets the wider
range of demographic groups using heroin and addresses the key risk factors for heroin abuse and dependence is needed.
Specific response needs include reducing inappropriate prescribing and use of opioids through early identification of
persons demonstrating problematic use, stronger prescription drug monitoring programs, and other clinical measures;
improving access to, and insurance coverage for, evidence-based substance abuse treatment, including medication-assisted
treatment for opioid use disorders; and expanding overdose recognition and response training and access to naloxone to
treat opioid pain reliever and heroin overdoses.



The Promises of mHealth

TAKE TWO
WEARABLES
AND CALL ME

IN THE MORNING

Rand Corporation 2014

Expectations

Engagement
Behavioral change
Increased self-monitoring

Cost efficient healthcare
delivery
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What are Your Technology Needs?




VIEWPOINT
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Wearable Devices as Facilitators, Not Drivers,

of Health Behavior Change

Several large technology companies including Apple,
Google, and Samsung are entering the expanding mar-
ket of population health with the introduction of wear-
able devices. This technology, wornin clothing or acces-
sories, is part of alarger movement often referred to as
the "quantified self." The notionis that by recording and
reporting information about behaviors such as physical
activity or sleep patterns, these devices can educate and
motivate individuals toward better habits and better
health. The gap between recording information and
changing behavior is substantial, however, and while
these devices are increasing in popularity, little evi-
dence suggests that they are bridging that gap.

Only 1% t0 2% of individuals in the United States have
used awearable device, but annual sales are projected to
increase tomore than $50 billion by 2018.' Some of these
devices aim at individuals already motivated to change
their health behaviors. Others are being considered by
health care organizations, employers, insurers, and clini-
cians who see promise in using these devices to betteren-
gage less motivated individuals. Some of these devices
may justify that promise, but less because of their tech-
nology and more because of the behavioral change strat-
egies that can be designed around them.

Medical News & Perspectives

Is There an App to Solve App Overload?

Bridget M. Kuehn, MSJ

ike many physicians, Suzanne

L Clough, MD, struggled to meet her

patients’ needs regarding their type

2 diabetes in a few 12-minute visits each

year. But too often, patients’ concerns

about day-to-day condition management

weren't fully addressed. Many were frus-

trated, and some didn't follow her guid-
ance because they weren't seeing results.

Therecommendations, she said, “didn’t
have value [for them].”

Clough wondered whether real-time,
24/7 diabetes management support
would help. That question led her on a
10-year journey to develop the WellDoc
BlueStar mobile app for patients with type
2 diabetes. It analyzes trends in patient-
entered data on blood glucose level, car-
bohydrate consumption, medication use,
and other information to provide real-time
coaching for the patient. Patients can then
securely share the data with their physi-
cian through a web portal.

The WellDoc BlueStar app is part of an
exploding medical app market, with an es-
timated 660 million downloads of health-
related appsin 2013 alone, accordingtoare-
port by the IMS Institute for Healthcare
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Healthcare IT News

At Your Service R
Discover how Ergotron solutions can help

extend the lfe of your mobile cart fleet

Electronic Health Records

EHR notification overload costs doctors an hour
a workday, JAMA says

Primary care doctors are subject to twice as many notifications as specialists, researchers

found, but both are facing information overload.
SHARE 372 n n n n

By Jack McCarthy | March 17,2016 | 08:37 AM




Clinical update

Mobile technology and the digitization
of healthcare

Sanjeev P. Bhavnani', Jagat Narula?, and Partho P. Sengupta?*

'Scripps Health and the Scripps Clinic Division of Cardiology, La Jolla, CA, USA; and “The Zena and Michael A. Wiener Cardiovascular Institute, Icahn School of Medicine at Mount Sinai,
One Gustave L. Levy Place, PO Box 1030, New York, NY 10029, USA

Received 20 October 2015; revised 9 December 2015; accepted 30 December 2015

The convergence of science and technology in our dynamic digital era has resulted in the development of innovative digital health devices that
allow easy and accurate characterization in health and disease. Technological advancements and the miniaturization of diagnostic instruments to
modern smartphone-connected and mobile health (mHealth) devices such as the iECG, handheld ultrasound, and lab-on-a-chip technologies
have led to increasing enthusiasm for patient care with promises to decrease healthcare costs and to improve outcomes. This *hype’ for
mHealth has recently intersected with the ‘real world’ and is providing important insights into how patients and practitioners are utilizing digital
health technologies. It is also raising important questions regarding the evidence supporting widespread device use. In this state-of-the-art re-
view, we assess the current literature of mHealth and aim to provide a framework for the advances in mHealth by understanding the various
device, patient, and clinical factors as they relate to digital health from device designs and patient engagement, to clinical workflow and device
regulation. We also outline new strategies for generation and analysis of mHealth data at the individual and population-based levels.

Keywords Digital health ® mHealth e Medical technology e Sensors e Patient-generated data



The Digital Health Paradigm

v" (Clinical workflows

v EMRIntegratlon.]

v N :

v F

v ~ an:s

v' BigData & Informatics v" Robotics _

v' Regulation v" Implantables ¥’ Senior Care
v" Reimbursement v" Handheld Imaging

v’ Interoperability
Bhavnani S. Mobile Technology and the Digitization of Healthcare. Eur J Heart 2016



Apps

Build Your Own Smart Medications

(T

Sensors i
AN Online Platforms

Virtual Reality New Technologies

INTELLIGENCE
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Smartphone Apps

Dractitioner Prescription
* Content derived app

Resources

'eti?;;c:sfdﬁ?itﬂf:ff:ags " — State prescription
monitoring programs
+ Manage Use - TOOIS tO evaluate

substance abuse
— Sample treatment

aAacroomaontc

A Life in the Community for Everyone

SSARTHSA

uman Services

http://www.safeopioids.org



Smartphone Apps
Monitoring Pain

 Under development at Brigham and
Women’s
e PMC320 (app store)

* Reduce opioid use in chronic pain
suffers

* Monitors
— Painlevel
—  Mood
— Pedometer to monitor activity %‘
e Built in messaging service for questions to
be sent to providers

http://www.drugfree.org/join-together/smartphone-app-
measure-pain-might-impact-opioid-use-expert/

\) Scripps



Many patients stop taking their medications
Adherence rates plummet in just a few months

Treatment area

3 months 6 months 12 months
1 I ]

Diabetes (type 2)

Obesity

Hypertension

JilE

Depression

By the end of the first
year of treatment,

50 to 90% of patients
stop taking their
prescribed therapies.

L] L] L)

38%
35%

American Society of Family Practice Healthcare Statistics 2015

41%*

s23jel 92uUBYPY

The Problem

High chronic disease
burden - depression
60% can not identify
their medications
30-50% do not follow
prescription instructions
Directly responsible for
>10% of healthcare
costs

(~S15 Billion)
>2 Million serious
adverse drug reactions



Artificial Intelligence

Specifications

* Facial recognition

* Motion sensing

* Automated pill identification
Confirmation

* Patient

* Prescribed dose
 Date/Time/Place
Communication

* Patient === proyider

@ AiCure



Smart Bottles

— Y * Reminders
— Text messages
— Alarms

 Tamper proof
— Time release

— Compliance record once
pill is dispensed

e Shares information with
clinic and pharmacy

www.clevercap.org




Nanosensors

Car Smartphone Human

> 400 sensors 10 sensors 0 sensors



Edible Sensors

Wireless Observed Therapy

'elcome To Proteus
nd out how our technology helps you

ay in touch with your health.

See how it works

Medication

Morning Afternoon

10:00 AM 03:00 PM

Ingestible everjt markers: B placebo A @ poT

|EM Detection by
Recorder IDs

Jun 16 Jun 17

)
Jun 17 | Jun 18

DiCarlo L. A digital health solution for using and managing medications: wirelessly observed therapy. |IEEE Pulse. 2012. FDA Approved 2012






Tammy Technology/App slides



Immersion Therapy and Virtual Reality Video




How do we Can Patients
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mHealth their Health
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outcomes for
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How do we
generate
meaningful
mHealth
data?

What are the
outcomes for
successful
mHealth
programs?

V4
The Digital Clinic The Digital Patient

Do patients
continue to use
devices?

Do patients want
their health data?

Can patients
understand

How can we
Engage the
Digital
Patient?




These Are Not Our Patients ...
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Our Patients are More Like This ...

.C.:)‘ Scripps



Docs Willing to Share Medical
Practice with Patients? Sort of

A WebMD/Medscape Patient-Clinician Report




PHYSICIAN NOTES

Do patients have the right to see all of the Doctors should share only the notes they
notes taken by their physicians during an deem appropriate.
office visit?

YES — AGREE

39%

1%
I

LEGEND: R:NEI=NEES PHYSICIANS

Bodlt D. J Med Internet Research 2015



PATIENTS’ USE OF TECHNOLOGY

Should technology be used by patients to assist in the diagnhostic process?

YES

LEGEND: R:NEI= 0B PHYSICIANS

Bodlt D. J Med Internet Research 2015



Digital Patient
Digital Retention

Overview mHealth Toolbox
 Employee health program

350 ‘Worried Well’ healthy
people (Age 45)
— Atrisk for
* Diabetes
* High blood pressure
e Obesity
* Unhealthy eating habits

— Motivated for healthy lifestyle
changes

Mattila E. JMIR mHealth and uHealth 2013;1:16-34



Modifying Behaviors

Very High Perceived Usefulness of mHealth

100%

75% perceive
monitoring as useful

80% -

60%
& Weight Scales

40% & Pedometers

20% -

0%
1 month 3 months 6 months 12 months

Mattila E. JMIR mHealth and uHealth 2013;1:16-34



Sustained mHealth Users

-»-Mobile
-=Web

% of subjects
9]
o

0 ! wtFA I D I |
1 9 10 15 20 25 30 35 40 45

Study week

Mattila E. JMIR mHealth and uHealth 2013;1:16-34



Sustained mHealth Users

-»-Mobile
-=-\Web

% of subjects
9]
o

0 I A T
1 & 10 15 20 25 30 35 40 45

Study week

» Rapid attrition >50% reduction in use

Mattila E.. JMIR mHealth and uHealth 2013;1:16-34



Sustained mHealth Users

-»-Mobile
-=-\Web

% of subjects
i
o

0 I T Ty
1 & 10 15 20 25 30 35 40 45

Study week

» Rapid attrition >50% reduction in use
> Low 30% sustained use at 4-6 months

Mattila E. JMIR mHealth and uHealth 2013;1:16-34



Barriers to Participation

> High Attrition S\—\

> Low Usage Rates ,5’.;;

—

» Patients may not receive the indented effects
— Clinical and cost effectiveness
— Provoked anxiety
— Generalizability of the intervention

Bashshur R. The empirical foundations of telemedicine interventions for chronic disease management. Telemed J E Health 2014;9:769-800
Kumar S. Mobile Health Technology Evaluation; the mHealth Evidence Workshop. Am J Prev Med 2013;42:228-236
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How do we
generate
clinically

meaningful
mHealth

data?

What are the
outcomes for

successful
mHealth
programs?

The Digital Clinic

Can Patients
Self Monitor
and Acquire
their Health
Data?

Patient
Engagement
Techniques

Incentives
Health Games
Social Media

The Digital Patient
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Headache
It’s a Brain Tumor!
s




Improving Digital Engagement

Behavioral science factors for long-term engagement

Habit Formation Social Motivation Goal Reinforcement

Device related factors
— Design, aesthetics, out-of-the box experience
— Fit and form factor
— User experience and lifestyle compatibility

Kvedar J. Connected health: a review of technologies and strategies to improve patient care with telemedicine and
telehealth. Health Aff 2014;33:194-9



Digital Engagement
Know Your Patients Technology Needs




Digital Engagement
Patient Participation

3. Development
Formative assessment&
feedback by experts

2. Design )

Six main&five sub-main 4. Implementation
learning contents - Applying to the iPhone&

. android phone environment
Educational
App ~N
Development
. Process
1. Analysis

Analyzing patient ne

existing smart appllcatl"

< 5. Evaluation
Evaluation after
patients use of the app

Cho MJ. Healthc Inform Res 2014
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Can | use this in

clinic? Can Patients
How will the data Self Monitor

and Acquire
their Health
Data?

be captured?

Generating
evidence?

What are the

How can we
outcomes for
Engage the
successful

Digital
mHealth :
programs? Patient?

V4
The Digital Clinic The Digital Patient




Continuous Glucose Monitoring
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Case Study:
Using Trend Graphs

e Three Trend Graphs showing change over time:

— 28 year old with diabetes for 9.5 years
— Starting HbA1c: 8.1% (uncontrolled)
— Most recent HbAlc: 6.0%

Barbara Davis Center for Diabetes

52



BASELINE GLUCOSE Trend Graph #1

Prior to CGM Use
Time Period
Pre- Post- Pre- Post- Pre- Post-
Bkfst Bkfst Lunch Lunch Dinner Dinner Bed Sleep

i . .”V ) A{‘}})
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Time
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Barbara Davis Center for Diabetes



Glucose Trend Graph #2
After three months of CGM use

Time Period

Pre- Post- Pre- Post- Pre- Post-
Bkfst Bkfst Lunch Lunch Dinner Dinner Bed Sleep
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Barbara Davis Center for Diabetes



GLUCOSE Trend Graph #3

Most recent CGM report
Time Period
Pre- Post- Pre- Post- Pre- Post-
Bkfst Bkfst Lunch Lunch Dinner Dinner Bed Sleep
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How do we

generate
clinically
meaningful
mHealth
data?

Can Patients
Self Monitor
and Acquire
their Health
Data?

What are the
outcomes for
successful
mHealth

programs?

The Digital Clinic

How can
we Engage
the Digital

Patient?

The Digital Patient



How do we _
generate Can Patients

Self Monitor

and Acquire

their Health
Data?

clinically
meaningful
mHealth
data?

Patient
Satisfaction
o How can we
Clinician

Workflow Engage the

Reduce D|g|talp
Healthcare costs Patient:

Improve Access

The Digital Clinic

The Digital Patient



é% RecycleHealth

HOME BOUT US DONATE RESEARC N THE NEWS ONTAC

\ AboutUs  Computers Services  Training Get Involved Latest News [“Donate | Contact

About us

Our mission at San Diego Futures Foundation is to improve lives in San Diego County by making information technology available to underserved
populations by providing technology equipment, training, support, IT outsourcing, and digital media services to nonprofit organizations, disadvantaged
small businesses, low-income households, people with disabilities, and seniors. SDFF is working hard to bridge the digital divide in our community.

I"E

History & Info Staff & Leadership Annual Report Our Supporters Job Opportunities

RecycleHealth.com  San Diego Futures Foundation - sdfutures.org



simioacn Rafl 222 CrisisLine
1-800-273-8255 PRESS © Registration is OPTI

Learn more about profiles |

the place to talk to someone

Anything you wanna talk about?
Talk to you? How do | do that

Well, you’re doing it right now. Just type in regular English.
Anything troubling you?




reate Your Own App

1 to N tasks

Stepsot12 Gancst aco I seprotar Cance < stepsor12 Gancel

How did you feel last
night?

How do you feel
today?

‘Which symptoms do you
have?

When is your next
meeting?

ResearchKit

http://researchkit.org/docs/InformedConsent/InformedConsent.html
http://researchkit.org/docs/docs/Survey/CreatingSurveys.html
http://researchkit.org/docs/docs/ActiveTasks/Activetasks.html



Conse

9:41AM 7 % 100% 4

< Cancel

AN\ /
MNPV

Data Gathering

The more data we gather, the more
we can help you with your Plantar
Fasciitis.

Learn more about how data is
gathered

Review
We need your consent to collect and
use your information. Thanks.

Cancel Agree

9:41AM 7 % 100% 4

< Cancel
Signature
Please sign using your finger on the
line below.

.

Clear

9:41AM 7 % 100% 4

Cancel

Are you over 18?

Yes

9:41AM  © T % 100% )4

Done

Welcome to the
study!




essee T 9:41AM

Step 10f 1 Cancel

Authentication Form

Step

First Name Susan

Signup/Login

LastName  Smith]

Email

% 100% 4

MEDABLE [X]

susan.smith

uchiD

Sign Up

Which symptoms do you

have?

Cough
A cough and/or sore throat

Fever
A 100F or higher fever or feeling feverish

Headaches
Headaches and/or body aches

Skip this question

meeting?

Wed Mar18 9 29
Today 10
FriMar20 11 31

Skip this question

When is your next

30 AM

Forgot Your
128 © ¢ space return
Carrier = s12PM - Carrier = 516 PM Carrier = 443 PN -
< Step 5 0f 12 Cancel < Step 8 of 9 Step 1 of 41 Cancel

How do you feel

today?
L L }/.
N— N N

Skip this question




Community Based mHealth Research Model

Social
Solar Networks
Alternati School
ernatve
Energy System
Community
Healthcare 3
System COmmunIty Health
Worker
Cellular _
Carrier Caregiver
Patients

Bhavnani S. Deploying mHealth (NIH)



Mobilizing Health in City Heights

100 ”]}u:w @ #Aﬁﬁ% s
90 W
80 N
70
60
50
40
30
20
10

0

Percent

PTSD Diabetes Hypertension Obesity Non-english Depression

Somali Family Services (n=1,200 participants)



Cardiovascular Disease
Hypertension

Viedical Clini Diabetes
C'te Il-lca' h;nlcs Obesity
'ty Relghts Medications List
National City %
Cultural '
Pharmacy <: Linguistic §3
Design
Community 4? . |
Services Smartphone connected
30K Population Asthma

Chronic lung disease

Mental Health

Depression PTSD

Nutrition — Activity

Autism — Vaccinations Data

Aggregation
Platform
:> Community Engagement
% Clinical Trial
Outcomes

Vision and Retinal Screening
Breast and Colon Cancer



Thank You

Bhavnani.sanjeev@scrippshealth.org

Digital Health Design Thinking Workshop for
Behavioral Health and Substance Abuse
Tammy Lin MD & Sanjeev Bhavnani MD
Division of Cardiology — Mobile Health & Digital Medicine

Scripps Clinic & Research Institute - ]
) Scripps



