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“eHealth is the use of emerging 

information and communication 

technology, especially the 

Internet, to improve or enable 

health and health care.”

eng 2001



asthma management 

caregiving stress 

breast cancer coping 

chronic pain

heart failure 

symptom monitoring 
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falls prevention

headache pain
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tailored health education 

symptom monitoring

self-monitoring

decision support tools

health system portals

mHealth communication

patient social networking

medication reminders
bennett & glasgow 2009



eHealth works

bennett & glasgow 2009



eHealth trials generally show:

- best outcomes with human support

- high attrition (study and non-use)

- decreased engagement over time

bennett & glasgow 2009



> disseminate content online

> scale an eHealth intervention
> use eHealth to deliver an EBI

eHealth D&I science

Most want to...

> am i missing anything?
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>> 5 reasons why eHealth D&I issues are  
unique

>> where are the eHealth D&I science 
opportunities?

>> where can we be truly 
disruptive?
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the eHealth market is crowded.











design effectiveness

efficacy

scale up

sustainability system
sustainability

adapted from kellam & langevin 2003, balas & boren 2000

~17 years



design effectiveness

efficacy

scale up

sustainability system 
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the industry “advantage”

a lot less than 17 years
whole^



183,078,100

588,492

March 7, 2012

40%

<20

everything moves rapidly.



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



Keep a food diary 43%

Assessing your weight 36%

Maintain calorie balance 34%

Keep a physical activity journal 27%

Portion control 25%

Read nutrition facts labels 22%

Regular physical activity 21%

Eating a diet rich in F&V 12%

Meal planning 9%

Drink water instead of soda or juice 7%

Loss of 1 to 2 lb/week 6%

Social support 3%

Keep a food diary 43%

Assessing your weight 36%

Maintain calorie balance 34%

Keep a physical activity journal 27%

Portion control 25%

Read nutrition facts labels 22%

Regular physical activity 21%

Eating a diet rich in F&V 12%

Meal planning 9%

Drink water instead of soda or juice 7%

Loss of 1 to 2 lb/week 6%

Social support 3%

•204 weight loss apps, 

13 evidence-based practices

•NO app had all 13 practices

•10% of apps > 6 practices

breton 2011



“...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



it’s not [just] the content.





25.3%

47.8%

88.9%



eHealth requires infrastructure.



eHealth adopters are numerous.
[and they’re probably not who you think]
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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?



how do we create new 
or markets for evidence?

how do we get 
evidence-based content 

into non-academic 
apps?

can we create 
sustainable non-

commercial platforms 
for eHealth 

dissemination?
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High reach trials show:

- High attrition (40-80%) 

- Weaker outcomes

Particularly when 1) there is no human intervention 
and 2) participants are recruited  online

bennett & glasgow 2009, farvolden 2004, etter 2005, strecher 2005 

to achieve high reach 

- it’s not enough to “put it online”

- target specific populations

- go where the users are



embracing ecosystems
“... online touchpoints where your 

users congregate.”

jamthe 2009



twitter
clients

group
microblogging

social media 
analysis

survey 
research

customer
relationship

management customer 
support

photosharing

authentication app tailoring

eHealth 

#plankaday



jamthe 2009

sends 60 million 
people each MONTH 

to 3rd party apps



embracing ecosystems
• highly trafficked

• built-in scalability

• easy development

• many developers

• low cost

• captive users



jamthe 2009

 
ehr/phr
patient 
portals

 hra
 intranets

the new 
ecosystems



schriftman 2012, bennett & glasgow 2009, strecher 20007

promoting engagement
‣ a leading adoption consideration

‣ reliable predictor of intervention outcomes

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



Tracking

Skills training

Neighborhood 
resources

Recipes

Action planning

Risk calculator
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Self-monitoring 

Everything else



1 st GENERATION

Email prompts

Tailored feedback

Goal setting

Dynamic content

Social support tools

Interactive elements

Quizzes

Games

Raffles



responds to users: 

- expectations

- feedback

- behavior

promotes novelty effect

we have the designs, 

but need to use them!

continuous 
development 
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or or or+ + +



mobile web app

web

text 
messaging

mobile
app



Bennett, Warner, Glasgow, et al. 
Archives of Internal Medicine. 2012. 



w

web

n=73 

39%

usual care

n=180

ivr/print

n=107 

61%

patient 

choice

intervention

n=185

randomization

n=365



• Higher education attainment

• Higher income

• Higher literacy

• Daily vs less regular internet use

• Regular Internet access at home 

and work

• Younger age 

Who picked web?



Bachelor’s degree vs. <12th 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=1.11 [1.005, 1.23]

Daily internet use vs. none RR=1.26 [1.02, 1.56]

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

correlates of web engagement



dukeobesity.org



dukeobesity.org

bennettlab.org



correlates of ivr engagement

None
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mHealth
“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 
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mHealth

Bennett 2011; Mechael & Sloninsky 2009

‣ ubiquitous, high reach

‣ mobile use is increasing dramatically

‣ low development and adoption costs 

‣ device proximity is a huge asset



weekly iOTA self-
monitoring via 

weekly IVR/text

tailored print 
materials

12 coaching calls







costs 1/8 of BFBW





costs 1/8 of BFBW with 
uncapped IVR scalability

minimal custom coding

high patient engagement
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costs 1/8 of BFBW with 
uncapped IVR scalability

minimal custom coding

high patient engagement

 high patient/provider 
satisfaction



1. D&I science must focus on the full range 
of adopters in the eHealth market.

2. We need to narrow public-private gaps.

4. mHealth might help improve disparities.

3. We can leverage modern design principles to 
enhance the reach and engagement of 
evidence based interventions.

dukeobesity.org   @drgarybennett
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