A problem has been detected and windows has been shut down to prevent damage
TO your computer.

eHealth and D&I science: CTL-ALT-DEL

If this is the first time you've seen this Stop error screen,
restart your computer, If this screen appears again, follow
these steps:

Check to make sure any new hardware or software is properly installed.
If this is a new installation, ask your hardware or software manufacturer
for any windows updates you might need.

If problems continue, disable or remove any newly installed hardware
or software. Disable BIOS memory options such as caching or shadowing.
If you need to use Safe Mode to remove or disable components, restart
your computer, press F8 to select Advanced Startup Options, and then
select Safe Mode.

Technical information:

Wuk STOP: 0x00000001 (OXO000000C, Ox00000002, 0x00000000, OXFE86B5A89)

Gary G. Bennett Ph.D. Associate professor of psychology, global
health & medicine, Director, Duke obesity prevention program

Beginning dump of physical memory

Physical memory dump complete.

contact your system administrator or technical support group for further
assistance.



This talk was presented at the NC| Implementation
Science Forum on Thursday, October 18,2012.

Slides depicting unpublished data, those with extensive
animation (and all snarky jokes) have been removed.

The full set of slides are available upon request.



“eHealth is the use of emerging
information and communication
technology, especially the
Internet, to improve or enable
health and health care.’

0000000



asthma management
caregiving stress
breast cancer coping
chronic pain
heart failure

symptom monitoring

diabetes self management

problem drinking
falls prevention

headache pain

multiple risk behavior change

cardiac rehabilitation

HIV prevention
decision making
mental health
dietary change
organ donation
pediatric encopresis
prostate screening
smoking cessation
STD prevention
stress management
substance abuse

weight loss

bennett & glasgow 2009



tailored health education
symptom monitoring
self-monitoring
decision support tools
health system portals
mHealth communication
patient social networking

medication reminders

bennett & glasgow 2009
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eHealth trials generally show:
- best outcomes with human support
- high attrition (study and non-use)

- decreased engagement over time

bennett & glasgow 2009
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eHealth d&i science: CTRL-ALT-DEL

>>»5 reasons why eHealth D&l issues are
unique

>> Where are the eHealth D&l science
opportunities?

>> where can we be truly
disruptive?

bennett & glasgow 2009



the eHealth market is crowded.



patientslikeme

PatientsLikeMe is a free online community where thousands of
patients with life-changing conditions share real-world experiences.

See how PatientsLikeMe can help you take control of your health:

Share your health Find patients like Learn from others
profile you Learn from the real-world

treatment and symptoms
reports, forum discussions,
health profiles, one-on-one
conversations, and more.

Answer simple questions to Search by gender, age, treat-
create a shared health ments, symptoms, and time
profile. See how you‘re doing since diagnosis to easily

over time. connect with patients like you.
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design effectiveness scale up

i system
efficacy sustainability sustainability

~17 years

adapted from kellam & langevin 2003, balas & boren 2000



the industry “advantage”

design effectiveness scale up

, 3 system
efficacy sustainability sustainability

a lot less than 17 years

adapted from kellam & langevin 2003



183,078,100

588,491

everything moves rapidly.
40%

<20



500-700 iOS (iPhone, iPad)
weight loss apps




Keep a food diary 439/
-

good food | Assessing your weight 36%

Maintain calorie balance 349/

Keep a physical activity journal 2 1%

Portion control 2590

0204 Weight loss apps. Read nutrition facts labels 229%
13 evidence-based practices [ETEEIEEELY 2000
Eating a diet rich in F&V 1290

NO app had all 13 practices

Meal planning 9910

«10% of apps > 6 practices Drink water instead of soda or juice 7%

Loss of 1to 2 Ib/week

Social support



"...we are looking at how the NHS
can use these apps for the benefit
of patients, including how GPs
could offer them for free”

- Andrew Lansley
Secretary of Health, UK
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eHeaIth requires mfrastructure
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eHealth adopters are numerous.

[and they’re probably not who you think]



government established

healthcare
B/ providers

\
emergin
\ healthgcarge

service

j providers

traditional
health service
providers

adapted from frog 2011
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what are the adoption
considerations?

- how does eHealth
intervention structure
change in the setting?

what are the relevant
outcomes?

do less costly, more
efficient dissemination
models exist?



or markets for evidence?

~ how do we get
evidence-based content
into non-academic

apps’

i how do we create new
»

Ve
| ’w.‘,s can we create
. sustainable non-

e 2% ™70 commercial platforms

" for eHealth

dissemination?



eHealth d&i science: CTRL-ALT-DEL

>> 5 reasons why eHealth D&l issues are
unique

T ™

——

are the eHealth D&l science .
pportunities?

.

>> where can we be truly
disruptive?

bennett & glasgow 2009
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and 2) participants are recruited online
bennett & glasgow 2009, farvolden 2004, etter 2005, strecher 2005



embracing ecosystems

.. online touchpoints where your
Jsers congregate.”

jamthe 2009
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flickr Linked([}]
foursquare

sends 60 million

- atientslikeme people each MONTH
\(1]1] Tube to 3rd party apps




embracing ecosystems
» highly trafficked * many developers

* built-in scalability * low cost

+ easy development - captive users
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flickr® Linked(f}] ehr/phr
foursquare patient

hra
Intranets




promoting engagement
» a leading adoption consideration
» reliable predictor of intervention outcomes

» sustained engagement is challenging
»develop continuously
»give them choices

schriftman 2012, bennett & glasgow 2009, strecher 20007



Tracking
Skills trai

Neighbor
resources

Recipes

Action ple

Risk calcu

Healthy Habits [| Action Plans

Home
Tracking
Healthy Habits

your goals?
Your Neighborhood
€ re gth Training
R ~*=es

Lvguut Sugary Drinks

Tasty and ‘i:\ ‘i\

| Pelicious 3

Walking

LS

Your Medicine

search... ( search )

("Logout )

We hope you’re enjoying Be Fit, Be Well!

Take a look at the boxes below. How are you doing so far? Are you getting close to

To enter your information, click on "Track this goal."

We recommend that you avoid all
sugary drinks.

Over the last 7 days, you had an
average of 2 sugary drink(s) a

YOU HAVE TRACKED
day. N

THIS GOAL TODAY
You’re near your goal! Try to cut

down on sugary drinks next

week.

We recommend that you walk
10,000 steps every day. Your goal
right now is 5,000 steps a day.

Over the last 7 days, you've
walked an average of 5,709
steps(s) a day.

YOU HAVE TRACKED
o THIS GOAL TODAY

You’re doing great! Keep up the
good work.

We recommend that you take
your blood pressure medicine the
right way every day.

It looks like you missed some
days this week. Remember to
enter your information on the site
every day!

D YOU HAVE TRACKED
THIS GOAL TODAY

Be Fit, Be Well is brought to you by the National Heart, Lung and Blood Institute,
Washington University School of Medicine, Kaiser Permanente, and Dana-Farber

Cancer Institute.

> 2008 Be Fit, Be




Website page visits over 24-months

3000

Self-monitoring
p10]0]0

Everything else

Page visits

1000

bennett arch int med 2012



Email prompts
Tailored feedback
Goal setting

Dynamic content

""""

Social support tools
Interactive elements
Quizzes

Games

Raffles



continuous
development

responds to users:
- expectations

- feedback
- behavior

promotes novelty effect

we have the designs,
but need to use them!




Website page visits over 24-months

3000

p10]0]0

Page visits

1000 |

1 14 27 40 53 66 79 92 104

Week
bennett arch int med 2012
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@ wai As of midnight, we're closing the books on the first chapter of this
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Home Profile Friends Inbox

Status Online Photos
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Updated 2 minutes ago project.

Matthew Maber Reply to comment, or "like" to
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these? httpZ//twurl.nl/4ubin0.

Updated 8 minutes ag

Text your status to 32665
(FBOOK) 10 update.

Mike Hirschkorn i 1 used it when | got in this
would be looking forward to the moming. Nice work!
weekend if he didn't have to spend
it emptying the loft.

1 10 minutes ago

Christopher Phin

is keeping an eye on his cabbie’s
route courtesy of the iPhone's GPS.

inted 25 minutes ago

Up¢

text
messaging

mobile web app
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Events Photos
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Bennett, Warne
Archives of Internal

lasgow, et al.
edicine. 2012.



patient
choice



Who picked web?

. Higher education attainment

- Higher income

- Higher literacy

- Daily vs less regular internet use

- Regular Internet access at home
and work

- Younger age



el

correlates of web engagement

Bachelor's degree vs. <1ath grade RR=1.15 [1.03, 1.27]
>25k income vs. <25k RR=1.37 [1.14, 1.65]
High health literacy vs.low RR=11111.005,123]
Daily internet use vs. none RR=1.26 [1.02, 1.56]

Work internet use vs. none RR=1.19 [1.03,1.38]

ISR  ThhhhHHRBDBRBRBRBRQRYSGOGO
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correlates of ivr engagement
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>> 5 reasons why eHealth D&l issues are
unique

>> Where are the eHealth D&l science
opportunities?

5> where can wqg)e tr%y
disruptive: _

bennett & glasgow 2009



i

“An innovation that is disruptive allows a whole
new population of consumers access to a product
or service that was historically only accessible to
consumers with a lot of money or a lot of skill.”

--Clayton Christensen



The [old]
digital divide

“...bridging the digital
divide is not just the
morally right thing to
do, it is the smart
thing to do.”

-- Bill Clinton, 2000




Mobile data use by race, 2009
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mHealth

» ubiquitous, high reach
» mobile use is increasing dramatically
» low development and adoption costs

» device proximity is a huge asset

Bennett 2011; Mechael & Sloninsky 2009



weekly IOTA self-
monitoring via
weekly IVR/text

tailored print
materials

12 coaching calls










costs 1/8 of BFBW
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e tWIllo How It Works Pricing Solutons Help Jobs Docs Q

CLOUD COMMUNICATIONS

Case Studies Projects Developers Free Trial  Login

e
J

Du Duke University and BennettLab help

e patients manage weight loss by automating
) participant workflow with Twilio

"The low cost and unending
flexibility of Twilio make it
possible for programs like this
« Outbound phone and SMS help participants with reminders and status updates to be Ieveraged from 200
participants to 20,000. This
means that it could be easily
WEBSITE and quickly implemented in

www.bennettlab.org/ communities all over the
http://www.shapeplan.com/ country "

HIGHLIGHTS

« Quick development and integration of voice/SMS capabilities in weeks

« Humanizing the automated system of calling participants

- Dr. Gary Bennett

Duke University
Helping Americans lose weight remains one of the major challenges of the 21st century.
Nationwide, over two-thirds of adults are overweight, and the rates are higher among socially
disadvantaged populations. Recent figures show that obesity rates are higher among African AUTOMATE WORKFLOWS
American women (49%), compared to their non-Hispanic white counterparts (31%). To combat
this epidemic, it will take more than fad diets and relying on individuals to change their lifestyles. « Remove manual processes to create
It will take creative innovation and a population-relevant. holistic approach. This is what Dr. Ga iti




minimal custom coding

high patient engagement




Shape IVR call completion by week

920

o
o

w
o

Percent completing IVR call

o

5 9 | 3 | 7 pA 25 29 33 37 4] 45 49 52
Weeks



costs 1/8 of BFBW with
uncapped IVR scalability

minimal custom coding
‘ high patient engagement

high patient/provider
satisfaction

il ;‘,,I
BT 10/
i) ‘5«.}'

ey



\

| D science must focus on tne full range
of adopters In e eHealth market.

1. We need to narrow public-private gaps.

5. We can leverage modern design principles 1o
ehhance the reach and engagement of
evidence based Inferventions.

4. mHealth might nelp improve disparities
dukeobesityorg  Cdrarybennett
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