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“We have lots of information technology. 
We just don’t have any information.” 



Libraries and the EHR 

  Evidence delivery for Clinical Decision Making 
 Traditional evidence (the literature in journals) 
 Guidelines 

  Knowledge resources 
 Consumer facing (Medline Plus) 
 Physician facing (Up to Date and beyond) 

  Next Gen Knowledge Resources 
 Data to contextualize medical decisions 
 E.g., annotated gene variants   

  Evidence about the HIT for HIT decision-makers 
(itdothealth) 



Primary literature 



Meta analysis 



Guidelines 



Live data 



Use Case 

A library wants to deliver one of these forms of evidence 
INTO the clinician worflow 



Healthcare Reform includes a $48B  
investment in HIT 



What’s in an EMR?  

  Documentation 
  Billing 
  Laboratory information 
  Medication management 
  ?Communication 



David Blumenthal (ONC director) 

 2008—Only about 4% of 
primary care practices 
have full electronic 
health records 

 2009—Only about 1.5% 
of hospital have full 
electronic medical 
records 



The right conclusion?  

  Need to use funding to push technology into practice 
  ($40,000/doc)? 

  Or that the technology has failed? 

Are Doctors Luddites?  



Has the promise of EMR been fulfilled? 



EMRs 

  Very expensive 
  Monolithic by design 
  Tough to integrate into workflows 
  Reduce productivity 
  Difficult to customize or to integrate across systems 
  Don’t support information exchange 
  Don’t support communication 

  Recently brought to light:  
  Hold harmless clauses 
  Gag orders 
  Congressional investigation 



“I have no idea how you died. We don’t 
have access to your medical records.” 



Disruptive Innovation 

  What is it? 
  Is it being prevented by:  

  Entrenched companies making products that are 
  Monolithic 
  Difficult to integrate 
  Complex and sprawling 

  Governmental protection? 

  Will it happen anyway? 







Can we build EHR as an “iPhone-like” Platform 

  There is a common application programming 
interface that enables 
  Software developers to build SUSTITUTABLE 

applications 

 Push innovation to the edges 
 Nimbly evolve functionality 
 Avoid vendor lock 
 Shrink switching costs 



Success of the iPhone platform 

  10,00025,00085,000 apps 
  2 Billion downloads 
  2800 medical apps 



But what kind of platform(s)?  

  Two major axes 
  Open vs. proprietary 
  Provider-centered vs. patient centered 

  NB, the substitutable model is essential wherever you 
are on either of the above axes  



Federal CTO, HHS CTO, ONC 

  Health internet 
  Distributed innovation 
  Consumer engagement 
  PCHRs as first order members of the network 



www.itdothealth.org 



Consider this back-of-the envelope calculation 

On a social networking site for people with diabetes:  
  Over one year, members in just 10 selected, 

geographically and demographically diverse states, 
spent approximately 54,000 hours online at the site. 

  The average time onsite per member was just over 6 
minutes per visit.  

  At least half of these were returning members.  
  Had we attempted to provide this much face-time in 

the traditional health care system, even assuming an 
unrealistically low reimbursement rate of $100 per 
hour, the cost would have been $5,400,000 dollars.  



Hospitals do not have a history  
of sharing information 

H1 	

 H2 	

 H3 	

x	

 x	


  Proprietary 
  Perceived competition 
  Privacy 
  Health Insurance Portability and Accountability Act 
  No dedicated resources to do so 



The patient has rights 
 to request the record 

H1 	

 H2 	

 H3 	

x	

 x	



May I please have my record?	





Currently . . .   

H1 	

 H2 	

 H3 	

x	

 x	





What if we gave patients a tool to request their 
records electronically? 

H1 	

 H2 	

 H3 	

x	

 x	



Indivo Server	





And create a personal health record 

H1 	

 H2 	

 H3 	

x	

 x	



Indivo Server	

Comprehensive 
record	





The collection of these records  
is a population health database 

H1 	

 H2 	

 H3 	

x	

 x	



Indivo Records	

 Indivo Server	
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Our original statement 
 on personal control 

  A PCHR stored all of an individual’s medical history in 
a container with: 
 patient control 
  interoperability 
 open standards 
  rules to protect patients 



Patient role 

  Patients can  
  access the record 
  grant access to others 

 specific to their role 
 of selected portions of the record 

  store their record in a location of their choice 
  annotate in the record 



PCHRs: 
the reference application 

  Indivo 
  An open source PCHR 
  Developed with CDC and NIH funding 
  Built to public standards 
  Deployments:  

 Children's Hospital Boston 
 Massachusetts Institute of Technology 
 Dossia founding company employees (Walmart, AT&T, 

Intel . . .) 
 McMaster University affiliated sites 
 McGill University affiliated sites 

 New release, Indivo X, fall 2009 





Indivo: 
The Open Source PCHR 



Verbs of personal control: 
SUBSCRIBE 



Verbs of personal control: 
SHARE 



“This one allows release of your 
information to a sitcom” 



Verbs of personal control: 
EXPORT 



www.pchri2006.org and www.pchri2007.org  



“We cannot overstate how 
important PHRs are to the 
efficient functioning of a 
low-cost, high quality 
health-care system . . . . 
We think that the INDIVO 
system, or something like 
it is a good place to 
start.” 

--Clayton Christensen 
   Harvard Business School 

2009 





NEJM 2008 



www.indivohealth.org 





SURVEILLANCE MODEL 







CONSENTED surveillance 

2006 



High potential for information altruism 

  Surveyed experienced PCHR users about willingness to 
share information from record for population health 
and public health 
 34% users “very agreeable” 
 35% “moderately agreeable” 
 21% “somewhat agreeable” to sharing for 

population health monitoring 
 After more than one year of exposure to a pilot 

system, ONLY 9% report they are “not 
agreeable” to sharing 



THE CLINICAL AND 
TRANSLATIONAL RESEARCH 
MODEL 



New England Journal of Medicine, April 2008 

Tectonic shifts:  
PCHR vendors and users create large accessible 

populations for public health study and intervention 







•  Genes 
•  Environment 

•  Microbiome 
•  Phenotype 
•  Healthcare 

NEED LARGE N 
NEED data capture 

at home and in 
clinics 



Linking Clinical Care to Research via the PHR 
Platform : The Informed Cohort 

Science, May 11th 2007	


Science, 2007 



Limitations on PCHRs 

  Slow adoption 
  Few clinical data systems yet export to PCHRs 
  Constraints on consumers’ perceived value (apps not 

yet there) 
  Regulatory flaws, e.g., CLIA 
  Consent issues are complex 

  Terms of use is not consent 
  Family consent 



An important barrier: 
consent and permissions for pediatric pop. is complex 

Journal of the American Medical Informatics Association, 2008 



Next challenges 

  Myth of personal control 
  What flows across the API 
  How data hungry are the applications? 
  Can we make this interesting to patients/consumers? 



“Whoa—way too much information!” 




