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e SRTB Scientific Priorities [ONAIY
— Theory development, testing and application; I\ICER
— Measure development and testing; I TITUTE

— Technology development and application;

— Methodological innovation, particularly in analytic approaches;
— Data harmonization and research synthesis; and
— Team science and cross-disciplinary approaches. @Sumrmt

e Co-Chair, NIH mHealth Interest Group (mPower)

HEALTHCARE AT YOUR FINGERTIPS

e mHealth Summit Planning Committee — Research Track (Dec. 8-11)



mHealth Related Publications
TBM

Health behavior models in the age of mobile
interventions: are our theories up to the task?

William T Riley, PhD,’ Daniel E Rivera, PhD? Audie A Atienza, Ph D, Wendy Nilsen, PhD,”"

Susannah M Allison, PhD,” Robin Mermelstein, PhD ®

Leveraging Technology for Multiple
Risk Factor Interventions

Mobile phone-based smoking cessation
interventions increase long-term quit rates
compared with control programmes, but
effects of the interventions are

heterogeneous vention research

William Riley and Erik M Augustson ARCH INTERN METWWOL 172 (N0 10, MAY 18, 3011 WA ARCHINTERNMED COM
T

Evid Based Nurs 2013 16: 108-109 originally published online February ©2012 American Medscal Associatson. All rights reserved.

6, 2013

doi: 10.1136/eb-2012-101204

Filey et al. Clinical and Translational Medicine 2013, 2:10 @ Clinical and Translational Medicine
httpe/fwww clintransmed com/content/2/1/10 a SpringerOpen Journal

PERSPECTIVE Open Access

Rapid, responsive, relevant (R3) research: a call for
a rapid learning health research enterprise

william T Riley'”, Russell E Glasgow’, Lynn Etheredge” and Amy P Abernethy’



mHealth Devices before “mHealth”

CERTAS®

| HOME

FEATURES & BENEFITS | FAQS | RESEARCH VALIDATION | CERTAS LIBRARY

| Centact Us

| COMPANY INFORMATION

CERTAS Desktop Application

WHAT IS CERTAS

CERTAS iz a fully integrated electronic data capture (EDC) system
that collects data directly from patents & study participants, utilizing
electronic patien! diares (eDiares), wireless technology &

IS CERTAS FOR YOU

CERTAS addresses the needs of
clinical trial sponsors, researchers
& clinicians by facilitating the cost-

interactive voice respanse (IVR). The EDG s part of a

means ol designing and

study management system that makes real-time data both
at the desktop and on the web. Components of the system include

collecting data at the source and
by and ing the

i a
retrieval, device aleting capabiliies and participant data
management

Maore >

resulting data
Mare >

DietMate

DrethatePro Palm
Screen Shot

Pro.com’

Record Ewvaluate

WHAT IS DIETMATEPRO

Di wma system for patients or

study participants who are making dietary changes by integrating
=11 o allows and

Yy
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| Member Login Contact Us

| HOME | FEATURES & BENEFITS SCIENTIFIC VALIDATION | COMPANY INFORMATION | INTRODUC TORY OFFER

Professional Diet Management
Solutions

“Déctatero has been very hedpful in aliowing
patients to track daily and fuid ntake Cne pal
made i a routine to take the POA with him 10 the grocery
S3008 10 DElp Rim in Selecting healthy 10008 ~

our

-Shannon Dowedl
Indiana Liniversity

IS DIETMATEPRQ FOR YOU

DietMatePro addresses the needs of
tesearchers and dietilians by providing a
Hective method far and

Falm and Web :
clinicians to assign dietary regimens modeded afier evidence-based
diets (2,9. DASH) or create indivdualized treatment plans,
Alternatrvely, DiethateFro can be used to monitor distany inlake
witheut ing specific distary i

More >

talloning onginal dietary regimens from
scratch or by modying one of the
based diats, e g.

DASH, etc
More >



OPPORTUNITIES AND CHALLENGES IN MHEALTH

A MOBILE MONDAYS PANEL DISCUSSION
SEPTEMBER - 2013

Panel Participant: Glenn Roland
The Dominion Group Market Research and Consulting



DecisionQ

CORPORATIOMN

Todd Radano
President

1010 Wisconsin Ave NW, Suite 310
Washington, DC 20007
www.decisiong.com



DecisionQ Overview

Over 15 years of research and development into the most scalable
machine learning platform in the industry

Partner oriented business model with a focus on solving complex,
difficult problems

Extremely experienced modeling and analytical staff

Over 45 peer-reviewed publications with acknowledged thought
leadership

Extensive IP portfolio



WHAT IS MHEALTH...HOW DO WE DEFINE THE MARKET?

—— —

-Fs"i;" W “mHealth (also written as m-health or mobile health) is a

— ——  term used for the practice of medicine and public health,
supported by mobile devices. The term is most commonly
used in reference to using mobile communication devices,
such as mobile phones, tablet computers and PDAs, for
services and information, but also to affect emotional
states.”

- Wikipedia

“Over time, the market for the technology has
become so broad that many use the terms
Mhealth, Mobile Health, Digital Health, etc.
interchangeably......”




THE OPPORTUNITY — WHAT’S DRIVING GROWTH

Advanced Networks and Security “Advances in Mobile device

Networks capable of delivering rich media and ‘ Characteristics”

protecting patient privacy...... 56%

of doctors now use
“Technology was not robust enough, the physical characteristics of mobile devices were smartphones
limiting...so past interactions relied heavily on text messaging......and, that wasn’t very
compelling. . .
P g Active instead of “reactive”

Healthcare Reform and the Need to Lower Costs healthcare....and a continuing trend

The move toward digital content and improved access to / toward patient empowerment”

healthcare data....

31%

Or 1in 3 of cell phone
owners have used
their phones to look
for health
information. 2 years
ago that percentage
was 17%.

Exponential Growth in the number
of Global mobile subscribers

52%
of smartphone
owners gather
health information
on their phones

6.8 billion at the end of




THE OPPORTUNITY — DIGITAL HEALTH INVESTMENT

ToP INVESTMENT CATEGORIES

:L. N Sy
P N
(& ’ g Gazelie G'L w

Fitness Education Reminders Research Communication Enterprise Referrals Diagnostics

. . to enhan Mobil .

Inform patients and Appointment “In the moment” USEd. _o N . ce o_b € Used by Apps intended to

Apps used for . . . . physician patient extensions to . . . oo

. act as reference for scheduling, interactions with . . . patients to find diagnose specific

health and fitness L. o . interactions and enterprise .
physicians medication alerts patients . docs illness
compliance systems

“Mobile health app marketplace to take off, expected to reach S26B by 2017” - Mobile Marketer
9 Million thru June 2013 ;401

]

Venture Funding for Digital Health »84 . )
Remains Strong 5670 - % 90
(cumulative funding in millions) $533
$312 »365 $757 2011
$216 .
g/— $343 Source: Rockhealth
DEC
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Diagnostic Advances
via Pattern
Recognition

Beck et al., Sci Transl|
Med 2011; 3:1-11

Nucled identified within
B each superpivel
Building an epithelial/stromal classifier:

Constructing higher-level
nrextual/relational features.

nships between epithelial

nuclear neighbors
Relationships between morphologically
regular and irregular nuclel

Relationships between epithelial
and stromal objects
Relationships between epithelial
uclel and cytoplasm
Characteristics of
epithelial nuclei and
epithelial cytoplasm

aracteristics of
stromal nuclei
and stromal matrix

D Learning an image-based model to predict survival
Pracessed images from patients P o5

2 Pr from parti
alive at S years deceased at 5 years

L1-regularized
logistic regression
model building

Pisurvival)

Time

Elﬂhe mwe' *

Identification of novel prognostically
important morphologic features



Innovative Advances in “Input”

7~ Inputs @00 YN,

User

Implantable Biosensors
Burgess, R21HL090458



Innovative Advances in “Input”

Inputs

Sensors miniature, thin,
and ergonomic; worn
under clothing 24/7

Phone carried in
typical fashion
(e.g.. in pocket)

Multiple, low-cost
3-axis accelerometers
stream data in

o real-fime to mobile
phone

Pattern recognition
algorithms running
confinously on phone
detect physical Innovative phone
acfivities in real-time  apps possible

Wearable sensors
(test version 1)

Wearable, Waterproof
Accelerometers
Intille, UO1HL091737



Innovative Advances in “Input”

Inputs N

" ~WOCKETS SYSTEM VISION
? 8 Multiple, low-cost
3-axis accelerometers
b stream data in
M M reql-time to mobile
il phone

Sensors miniature, thin,
_.and ergonomic; worn

Fli

Wearable sensors
(test version 1)

S— v,
Personal Chemical Exposure Sensors
Tao, UO1 ES016064
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Innovative Advances in “Input

7 Inputs 0 Yy,

User

" ~WOCKETS SYSTEM VISION
? 8 Multiple, low-cost
3-axis accelerometers
b stream data in
M M reql-time to mobile
il phone

Sensors miniature, thin,
_.and ergonomic; wo

(8 i

Wearable sensors
(test version 1) ——

Wireless Salivary Biosensors
Shetty, U0O1DA023815
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Innovative Advances in “Input

7~  Inputs 0 Y,

User

" WOCKETS SYSTEM VISION

. 7 Multiple, low-cost
(AR N 3-axis accelerometers
stream data in

M M regl-time fo mobile
‘@ ¢l phone

Sensors miniature, thin,
_.and ergonomic; wo

m

Wearable sensors
(test version 1)

Miniature Microscope
Ozcan, R21EB009222



But Where’s the Output?

/ Inputs \
Integration &
User Analytics

" A




Cmbins Soobinig o mendaions

Draft Guidance for Industry and

CHALLENGE - FDA OVERSIGHT

Mobile Medic

FDA definition:....an instrument, apparatus, implement, machine,
contrivance, implant, or in vitro that is intended for use in the diagnosis of
disease or other conditions, or in the cure, mitigation, treatment, or
prevention of disease in man, or intended to affect the structure or any
other function of the body......

“Final guidance will clarify

selective enforcement but 4NN < ------------------------- Scope of guidance/oversight

unlikely to change overall

oversight approach...”

------------------ Medical Apps that require approval

Other apps not considered Mobile

Medical apps
2012 2013 :)intalbguic;ance:
@ @ . ctober (@
Source: FDA.gov July 20i1 March 2013
Draft guidance Final guidance

released pending



Breaking News: FDA Guidelines Released

Today the FDA released “Mobile Medical Applications:
Guidance for Industry and FDA Staff” (see ciient Alert at www.arentfox.com)

* “[S]hould be viewed only as recommendations” and does not
“establish legally enforceable responsibilities].]”

» Core principle: risk to consumers’ health in the event of malfunction

« Unlikely to investigate apps that simply organize EHR and information about
prescribed treatments or that automate tasks for a health care provider

» Likely to investigate apps that enable a health care provider to make specific
diagnoses and apps that turn PDA into an electrocardiography device

Is it merely organizing information or is it rendering/enabling specific
diagnoses?



Guidelines Continue to Develop

 New Report expected January 2014, as “a start of
the process”; will seek additional comment

« FTC and FCC retain respective jurisdictions over
telecom, consumer protection, and competition law

e FDA has established an email account to field
guestions about the Guidelines:

MobileMedicalApps@fda.hhs.gov



CHALLENGE - PATENT-ASSERTION ENTITIES

...patent assertion entities (also called patent trolls) do not
manufacture goods themselves but profit from licensing
agreements that they often enforce via the threat of litigation
- PatentFreedom.

Patient-assertion Entity involvement in Patent
Litigation over time...

’

—
4,048 : 4,229 @
2125 2:440 ! 4,400
September 2011:

2,140
1,079 .
655 1,133 America Invents Act is
Q passed by Congress
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Source: PatentFreedom

“Dumbass patents are crushing
small business” — Mark Cuban

Although legislation (Leahy-Smith
America Invents Act (AlA)) was enacted
in 2011 to curb the activities of these
entities, they still pose a significant risk
to the emerging market for innovation
in the Digital Health/MHealth space.




z it “ » @ HealthSummit
AdtizeN B
= \ ' 4 December 8-11, 2013 at the
Gaylord National Resort and

Convention Center

5 USEFUL LINKS FOR MORE INFORMATION:

ROCK groland@thedominiongrp.com
HEAL+VYH rockhealth.com

I’'m always interested in
connecting with like-minded

professionals on Linked IN.

amHedltinNews  mhealthnews.com

RmobiThinkin e ’ 2 I'mnot that big on tweeting,
9 mobithinking.com LD my life isn’t that interesting.
mobihealthnews.com =
THE
DOMINION
N o B wirelesshealth.wordpress.com T

1800 Alexander Bell Drive, Suite 515
Reston, VA 20191

[ cemEfeL ] Sm -=- P M RG 703-234-2360 Phone
W 's Business Enterprise

omen U.5. Small Business Administration PHARATELTRONE MERREING R S 703_234_1281 FaX

tdg@thedominiongrp.cg@



mailto:tdg@thedominiongrp.com�
http://www.pmrg.org/�
http://rockhealth.com/�

Technology Outpaces RCTs

YouTube iIPhone Android iPad
Grant Development and Recruit and Follow-ups Analyze
Submit || Pilot Testing Randomize and
and Publish
Award




Thank You For Joining Us

 Next MoMo: October 7, 2013
Data and Analytics Go Mobile
http://dcmomo.com

e Ask about the HIMSS mHealth Summit
December 8-11, 2013, and find out how to
receive the Arent Fox discount

Smart in your world®

Arent Fox
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