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Healthcare a backwater of technology 

ÅHealthcare remains a paradox of cutting edge 
medical technology while being an 
information technology backwater. 

Åthe key is to view hospitalization as a failure 
rather than something to be optimized. 

Åemerging Direct Primary Care (DPC) model 



Heart rate on cellphone 

Å10 million downloads in 
first year 

ÅUsed successfully to 
diagnose atrial fibrillation 
in office 



Disruptive Technology 
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What is Informatics 



Its not about the bike 

ÅPhysicians are more 
interested in the 
patient than in the 
computer 



What is Informatics? 

ÅS: (n) information science, informatics, 
information processing, IP (the sciences 
concerned with gathering, manipulating, 
storing, retrieving, and classifying recorded 
information)  

http://wordnetweb.princeton.edu/ 

http://wordnetweb.princeton.edu/perl/webwn?o2=&o0=1&o7=&o5=&o1=1&o6=&o4=&o3=&s=informatics&i=0&h=0
http://wordnetweb.princeton.edu/perl/webwn?o2=&o0=1&o7=&o5=&o1=1&o6=&o4=&o3=&s=information+science
http://wordnetweb.princeton.edu/perl/webwn?o2=&o0=1&o7=&o5=&o1=1&o6=&o4=&o3=&s=information+processing
http://wordnetweb.princeton.edu/perl/webwn?o2=&o0=1&o7=&o5=&o1=1&o6=&o4=&o3=&s=IP


What is a Model? 
Åάaŀƴ ǘǊƛŜǎ ǘƻ ƳŀƪŜ ŦƻǊ ƘƛƳǎŜƭŦ ƛƴ ǘƘŜ ǿŀȅ ǘƘŀǘ ǎǳƛǘǎ ƘƛƳ ōŜǎǘ a 

simplified and intelligible picture of the world and thus to 
over come (sig. understand) the world of experience, for 
which he tries to some extent to substitute this cosmos (sig. 
picture) of his.  

ÅThis is what the painter, the poet, the speculative philosopher 
and the natural scientist do, each in his own fashion... one 
might suppose that there are any number of possible 
systems... all with an equal amount to be said for them; and 
this opinion is no doubt correct, theoretically.  

ÅBut evolution has shown that at any given moment out of all 
conceivable constructions one has always proved itself 
absolutely superior to all the restΦέ 

ÅEinstein, A. ά¢ƘŜ ²ƻǊƭŘ ŀǎ L {ŜŜ Lǘέ όмфомύ 



What is an EMR? 

Åan evolving concept defined as a systematic 
collection of electronic health information 
about individual patients or populations.  

ÅIt is a record in digital format that is capable of 
being shared across different health care 
settings, by being embedded in network-
connected enterprise-wide information 
systems. 



άŎƻƳǇǳǘŜǊ-ōŀǎŜŘ ǇŀǘƛŜƴǘ ǊŜŎƻǊŘέ 
CPR 

ÅάΧŀƴ ŜƭŜŎǘǊƻƴƛŎ ǇŀǘƛŜƴǘ ǊŜŎƻǊŘ ǘƘŀǘ ǊŜǎƛŘŜǎ ƛƴ 
a system specifically designed to support 
users through availability of complete and 
accurate data, practitioner reminders and 
alerts, clinical decision support systems, links 
to bodies of medical knowledge, and other 
ŀƛŘǎέ 

wΦ{Φ 5ƛŎƪΤ 9Φ.Φ {ǘŜƛƴΥ ά¢ƘŜ /ƻƳǇǳǘŜǊ .ŀǎŜŘ tŀǘƛŜƴǘ wŜŎƻǊŘΤ !ƴ 
9ǎǎŜƴǘƛŀƭ ¢ŜŎƘƴƻƭƻƎȅ ŦƻǊ IŜŀƭǘƘ /ŀǊŜέΤ LƴǎǘƛǘǳǘŜ ƻŦ aŜŘƛŎƛƴŜΣ 
National Academy of Science 1991 

 

 



The Computer-based Patient Record: An 

Essential Technology for Health Care 
 

ÅThe 1991 & 1997 Reports 
ï(Tang / Hammond / van Bemmel / van 

Ginneken / van der Lei) 

ÅA newly conceived record, not a digital 
version of traditional medical record 

ÅComputer-based -- Put the focus on the 
record, not the computer 

ÅData entry by relevant responsible person 

 



eMR Generations 



Gartner eMR Generations 

Ågartner 

http://www.gartner.com/it/content/504500/504569/ks_hc_jun.pdf


eMR Generations 
 1st: The Collector - simple systems that provide a site-specific solution 

for the need to access clinical data which is imported through scanning or 
other forms of aggregation  

2nd: The Documenter - basic systems that clinicians use at the point of 
care to adequately document rather than merely access clinical data  

3rd: The Helper - Systems that include episodic and encounter data and 
use decision support tools to assist clinicians, functional in at the minimum 
both ambulatory and inpatient settings 

4th: The Partner - Advanced systems that provide more decision support 
capabilities and that are operational and accessible across the continuum of 
care, and providing sufficient credibility as to become the patient's legal 
medical record  

5th: The Mentor - Complex and fully integrated systems that include all 
previous capabilities and that are a main source of decision support in 
guiding patient care for both clinicians and consumers 



Transitioning Phase 

ÅPhysicians were taught to have everything 
memorized 

ÅThis is no longer possible 

ïDue to the volume of accumulated knowledge 

ïThe level of performance that is expected 

ïTime pressures 

ÅPhysicians now encouraged to take advantage 
of modern technology 



Current Thinking vs Future Proofing 

ÅCurrent EMRs are designed for documentation 
ÅUsers think documentation is a chore and should be 

minimized 
ÅFew users think of potential benefits of a computable 

record 
ÅFew users ask for features that needed to build a 

computable record 
ï100 years ago travellers asking for a faster horse 

ÅVendors listening to uninformed users 
ÅVendors designing around what the users say they 

want instead of doing the right thing 



We can turn this ? 

17 



Into this ? 

18 



Or This ? 

Å3D visualization 
linked to SNOMED 
terminology 



Healthcare Info Visualized 



Nhumi Anatomy 



Or is it really this? 

 άƳŜǊŜƭȅ ŀǳǘƻƳŀǘƛƴƎ ǘƘŜ ŦƻǊƳΣ ŎƻƴǘŜƴǘ 
and procedures of the current patient 
records will perpetuate their deficiencies 
and will be insufficient to meet emerging 
ǳǎŜǊ ƴŜŜŘǎέ 

 
 wΦ{Φ 5ƛŎƪΤ 9Φ.Φ {ǘŜƛƴΥ ά¢ƘŜ /ƻƳǇǳǘŜǊ .ŀǎŜŘ tŀǘƛŜƴǘ wŜŎƻǊŘΤ !ƴ 
9ǎǎŜƴǘƛŀƭ ¢ŜŎƘƴƻƭƻƎȅ ŦƻǊ IŜŀƭǘƘ /ŀǊŜέΤ LƴǎǘƛǘǳǘŜ ƻŦ aŜŘƛŎƛƴŜΣ 

National Academy of Science 1991 



History of eMR 



History of eMR 

ÅIt has been 30 years since:  

ïThe first PC based computers were released 

ïPhysicians were in the first PC user group 

ïEMRs were initiated 

ï40 years since man landed on the moon 

ÅIs it time for a giant leap ς disruptive change 

ïYou cannot cross a chiasm with baby steps 

ÅMedicine needs a design renaissance 

 



History of eMR 

ÅA History of Medical Informatics 1950 ς 1990 
ïM. Collen 

ÅDefinition of an information service  Ledley 1960 , pg 84 
ÅPg 93 The time oriented record 
ïJames Fries, Stanford 1972 
ï was challenged by L Weed 
ïReferenced in openEHR  evolution of the record 
ïMayo physician centred to the patient record 

ÅStandard medical record format Burgess Gordon 1970  pg 
95  for convenience for manual reference and for computer 
processing and storage 
ïThis was not generally accepted at that time 



.ƭƻƛǎ άLƴŦƻǊƳŀǘƛƻƴ ŀƴŘ aŜŘƛŎƛƴŜέ 

ÅMarsden Blois 1984 

ÅProvides a description of 
the structure of medical 
information 



ά!ƴ 9ǎǎŜƴǘƛŀƭ ¢ŜŎƘƴƻƭƻƎȅ ŦƻǊ IŜŀƭǘƘ 
/ŀǊŜέ 

1st edition: 

1987-1991 

 

2nd edition:  

1997 



Current State 

ÅUnreadable handwritten scrawl 

ÅIdiosyncratic words and abbreviations 

ÅHandwritten prescriptions now not valid in some 
US states 

ÅOnly 1/3 of patients with chronic diseases are 
getting recommended treatments 

ÅIOM report  to Err is Human 

Å30+ year of eMR development 

ÅExpectation of better outcomes 



Paper vs. Computers 

It is hard to 

believe that this 

performs better 

than computer 

records 



A certified eMR? 



eMR adoption in US 2001 - 2008 



eMR Components  



eMR in the Exam Room 



eMR Benefits 



Growth in Complexity of Records 

ÅOne line hospital record 100 years ago 

ÅIncreased number of patient encounters 

ïPatients living longer 

ÅDramatic increase in the number of diagnostic 
tests, on multiple media 

ÅMore patients seen by multiple providers 



Putative Benefits (system view) 

ÅChronic Disease Management 

ÅClinical Decision Support 

ÅPractice based population health 
management 

ÅMulti-morbidity management 

ÅDisease trajectories 

ÅPredictive medicine 

ÅDiseaseome 

 
 

http://www.nytimes.com/interactive/2008/05/05/science/20080506_DISEASE.html
http://archimedesmodel.com/
http://fampra.oxfordjournals.org/content/26/2/79.full


Meaningful Use is the Foundation for Better Care 
(patient view) 

ÅImproving the Quality, Safety, and Efficiency of 
Patient Care  

ÅEngaging Patients and Families  

ÅImproving Care Coordination  

ÅImproving Population and Public Health  



Practices with EMRs are Quicker to 
Identify Patients who would Benefit 

from Evidence-Informed Interventions 

38  

Paper Records  
 
 
 

~ 31 hrs  
 

 Canada Health Infoway ;  the Population Health Management 
Challenge, key findings and lessons learned 2011  

~ 1.37 hrs  EMR 

Low confidence 
review included all 
eligible patients  

High confidence 
review included all 
eligible patients  



Diseaseome 


