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The Big 6  

Diabetes  
High Blood Pressure  
Kidney Disease  
Heart Failure  
Lung Disease  
Mental Health  

60 % of all spending on  

Chronic Disease  



HOSPITAL  



Current care models focus primarily on acute care  
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Can we suppress these acute events?  
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1) from Intel, and Center for Aging Services Technologies (CAST) 



 



Improved Health Outcomes :  Home Hemodialysis 
 

ï Normalization of blood pressure without the need for anti-hypertensive medications 

ï Normalization of abnormal wall thickness of the heart 

ï Restoration of impaired heart function 

ï Improvement in peripheral circulation 

ï Improvement in sleep quality 

ï Improvement in nutritional determinants 

ï Elimination of dietary restriction 

Å Patient autonomy 

Å Cost effective modality 

 

Chan et  al : KI, 2002, Chan et al: NDT, 2003 Chan et al: AJKD, 2003,  

Hanly et al: NEJM, 2001 
Pierratos et al: JASN, 1998 



Patient -Perceived Barriers to Home Hemodialysis  

(Cafazzo and Chan, 2007) 

ÅPerceived burden on family members  

 

ÅFear of self -cannulation  

 

ÅFear of a catastrophic event in the absence of 

nursing support 

 

ÅLow self-efficacy  



 



Patient -Provider Feedback Loop  

Gathering data  Interpreting information  

Acting on results  Communicating  

back to patient  



Remote Monitoring  
and  

Self -Care  



Joseph Hayduk, 86, is heart failure and uses a device that transmits his vital signs to a RN at Meridian Health.  The RN calls all 18 patients in 

program daily. The New York Times  Feb 13, 2009 

Classic  Remote Patient Monitoring 



 





Shea et al. Study  



Shea et al. Study  

ÅRCT, n=844, 1 year duration  

ÅPoor, under -served, minority population  

ÅStudy noted improvements in:  

ÅHgA1c  

ÅBlood pressure  

ÅLDL cholesterol levels  



 









Back to Shea et al  



Cost of intervention: 

$3,425 US 
per patient 



Spyglass Study of  
100 Care Organizations  

ñA few barriers have to removed for remote monitoring to 

really take hold... the cost of devices and peripherals at about 
$3,000 to $5,000 now has to come down to a more 

affordable price of $300 to $500. ò 

 

ñThey should be sold through stores like  
Wal -Mart or Best Buy ò 









Congestive Heart Failure Client 





 



 



 

























Clinical trials  

ÅDiabetic hypertension pilot -  complete  

ÅBlood sugar and hypertension -  complete  

ÅGestational diabetes pilot -  complete  

ÅDiabetic hypertension RCT -  complete  

ÅCongestive heart failure RCT -  complete  

ÅGestational diabetes RCT -  complete  

ÅAdolescent type 1 diabetes pilot -  complete  



Clinical trials  

Diabetic Hypertension  RCT  



Blood Pressure  
automatically  
transmitted to  

BlackBerry  



Blood Sugar readings  
automatically sent to 

BlackBerry  



Results can be graphed to 
show progress and trends  



American Journal of Hypertension,  

20(9), pp. 942-948, 2007 

Pilot Results  
Diabetic Hypertension  



Intervention group  

(55 patients) 

Control group  

(55 patients) 



Intervention group  
(55 patients)  

Control group  
(55 patients)  

-9.1  mmHg   systolic  

-3.2  mmHg   diastolic  

no change  



What else did we learn?  

the physicians weren ôt responsible for the improvement  

no additional meds  
no significant changes in management  



What else did we learn?  

the mechanism appears to be  
patient self -awareness, accountability  

an adherence mechanism is important  

giving them a monitor isn ôt enough  



Clinical trials  

Heart Failure RCT  



RCT Study design  

ÅN=100  

Åduration 6 months  

Ådaily measurements before 10 am -  reminder call  

Åalert algorithm -  messages direct to cardiologist  

Åcontrol group -  usual care  



RCT Results  
Congestive Heart Failure  

150 pg/mL BNP 

7.4 % LVEF 

no change in the control group 

7 points self-care 



Conclusion  

mHealth and RPM needs  
rigorous, evidence -based design  

active  monitoring is required  

passive monitoring doesn t work  

The future of mHealth is patient - focused,  
social, and consumer - initiated  



Alain Bachellier 

Mobile apps are a natural, ubiquitous means for the potential delivery of health services to young 

diabetes patients. 





Diabetes apps already flooding the market from both hobbyists 

and diabetes product providers. 



These apps are poorly differentiated and more or less simply 

electronic versions of their paper counterpart:   

the paper log 
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For clinicians, the routine, passive logging of blood sugar, 

whether  
paper-based or electronic, is often ineffective in aiding young 

patients with self-care and glycemic control  



 

a diabetes app  

for the ePatient 



mobile 

 
encourages active self monitoring 

 
provides teachable moments  

 
allows communication with  

parents and providers 

 
creates engagement and adherence through a social community  

 
promotes positive health behaviors  

through rewards 

The next generation diabetes app is ... 





Version 1 







Partnered with Google and Microsoft  



Shares data securely with Google Health and Microsoft HealthVault  

Social Networking via diabetes community on Twitter  



Available in ten languages 

 

 

Néih hóu  

 

 

 

 

Bonjour  
Guten Tag 

 

 Zdravstvuite 

 

Buenos días 

Nî hâo   

 

 

   
 

Annyong ashimnikka 

Hello 



Downloads: 

>42000 

 
more than 

8000 active 

daily users 
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Clinical Pilot  



Pilot 

20 adolescents aged 12-16 years  

with an uncontrolled HbA1c between 8-10% 

 

Duration of the pilot was 3 months 

 



Pilot 

20 adolescents aged 12-16 years  

with an uncontrolled HbA1c between 8-10% 

 

Duration of the pilot was 3 months 

 

Supplied with the bant application running on an iPhone 4 and a 

 LifeScan OneTouch UltraMini glucometer with a Bluetooth adapter 

 

The outcome measure was 

 the average daily frequency of blood glucose measurement  

during the pilot compared to the period three months prior  



Version 2 



User-centered design phase 



THEME:  

Data collector vs. decision-

maker 



THEME:  

Fast, discrete transactions: 



THEME:  

Overcoming inertia 



THEME:  

Ad hoc information sharing 





























OneTouch Ultra Mini 

integration 

 

both wired and wireless 



OneTouch Ultra integration 

 

Bluetooth Adapter 


















