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THE ONCE AND FUTURE EMR 
 
This session will explore: 1) the history of electronic medical records --when and where they 
started, what the various visions for them were and how they evolved; 2) the current 
generation of electronic medical records and what led to their widespread use around the 
Western world; 3) the future of electronic medical records, the main drivers of change and 
how physicians can help drive that future.  
 
 
At the conclusion of this activity, participants will be able to: 1. List the key visions for 
electronic medical records when they were initially being developed. 2. List the key reasons 
for electronic medical record adoption in Canada 3. Explain why EMRs have been so widely 
adopted across Canada in the last 5 years 4. Explain why current EMRs are difficult to use 
and cause so many different types of issues 5. List features of future EMRs that may help 
solve current problem areas 6. Participate in and promote physician leadership in driving 
changes in future EMR development 
 

 



THE ONCE AND 
FUTURE EMR
Karim Keshavjee, MD, MBA, CCFP, CPHIMS-CA



Outline
◦ The Past
◦ The Present
◦ The Future
◦Next Steps
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◦ At the conclusion of this activity, participants will 
be able to …
1. List the key visions for electronic medical 
records when they were initially being 
developed.
2. List the key reasons for initial electronic 
medical record adoption in Canada
3. Explain why EMRs have been so widely 
adopted across Canada in the last 5 years
4. Explain why current EMRs are difficult to use 
and cause so many different types of issues
5. List features of future EMRs that may help 
solve current problem areas
6. Participate in and promote physician 
leadership in driving changes in future EMR 
development



EMRS PAST



◦ First introduced at the Regenstreif
Institute in the US in 1972
◦ The Vision: Improve patient 

safety through clinical decision 
support
◦ Prevent doctors from harming 

patients by prescribing 
medications that may be 
harmful to a patient
◦ E.g., digoxin to a patient with 

hyperkalemia (at that time, an 
important issue!)

◦ Relatively poor uptake
◦ “Alert fatigue” first described
◦ Billing systems introduced at this 

time



EMRs –EUROPE
◦ EMRs have been around for a few decades
◦ Started out in Europe as stand-alone 

systems (’80s-’90s)
◦ Gained widespread use because of 

subsidies
◦ Lower cost of adoption because of small 

practices with single exam room
◦ Subsidies came from sale of data to 

pharmaceutical companies
◦ Data quality was important for pharma, so 

European systems have had higher quality 
data for a long time
◦ The Read Codes were developed in the 

UK to standardize diagnosis information 
(doctors hate it, but forced to use it)



EMRs –PAST –US  
◦ Started out in the US in the ’80s 

and ‘90s as integrated systems for 
large clinics (100-150 physicians)
◦ Main driver was paper 

reduction
◦ In large clinics, it costs a lot to 

manage paper
◦ Pulling and filing charts for 

patient care, managing 
referrals, filing lab results

◦ Charts are lost 11% of the time
◦ No need for standardization of 

data –everyone just dictated 
their notes –no interruption of 
physician practice.

◦ They learned a lot about 
implementation and integration 
of EMRs
◦ Lots of failures along the way



EMRs –Canada
◦ Main driver for uptake:
◦ Large clinics (25-100 physicians)
◦ Paper management was becoming a 

problem
◦ No need for good data –just dictate 

notes and put them in
◦ Paper was the paradigm to emulate
◦ No thought for reports or analytics 



Example of 
1980’s EMR



Text-based 
EMRs



























EMRs -Past
◦ Major driver was paper 

management and storage 
expense
◦ Little concern about quality of 

data
◦ Physicians dictated notes and 

it was transcribed into EMR
◦ Key to physician adoption was 

integration of information
◦ Labs, radiology, discharge 

summaries, etc.  
◦ Removal of paper copies after 

a few months



EMRS 
PRESENT



EMRs –
Present

◦ In the US, driven by HITECH Act and 
Meaningful Use program
◦ Part of President Obama’s stimulus 

package for the US economy
◦ In Canada, driven by Provincial Subsidy 

programs and Canada Health Infoway 
Investments
◦ In Canada, regulation and specifications 

administered by the provinces ensured 
uniformity and standardization of 
functionality
◦ There was some informal cross-fertilization 

across Provinces
◦ In the US, HL7 Functional Specifications of 

EMR drove the standardization of 
functionality













EMRs –
Present

◦ Focused on generating a note
◦ Little focus on improving care within the 

workflow
◦ Data capture is divorced from analytics
◦ Doctor has to pull a report to know the 

status of their practice
◦ Difficult and time-consuming to enter data
◦ Difficult to know what’s going on with the 

patient
◦ Difficult to tell what treatments are current
◦ Difficult to tell the status of your patient
◦ Documentation for the sake of 

documentation or billing



EMRS –
THE 

FUTURE



◦ “Don’t work the way I do”
◦ Poor information 
management capabilities
◦ Too faithful to the paper 
paradigm
◦Driven by regulation of 
features
◦Not driven by patient safety 
or physician productivity 
requirements
◦ They don’t have clinical 
common sense



What we know
◦ There is lots of dirty data in the EMR
◦ EMRs are driven by an 

encounter/visit based data model
◦ Doctors find it difficult to use EMR 

for chronic disease management
◦ Meta data poorly handled –easy to 

put data in ‘wrong place’
◦ Poor integration of databases and 

knowledge bases
◦ Drug-drug interactions checking 

software forces me to indicate 
allergy to an instance of a 
medication instead of a class of 
medication

◦ Overall, EMRs are poor at 
information management



Other issues ◦ Informatics places too much emphasis on 
content semantics (e.g., SNOMED)
◦ Diabetes is an endocrine disease –so what?

◦ Too little emphasis on ‘eye-ball’ semantics
◦ Can I transfer data to another provider 

quickly and easily?
◦ Too little emphasis on semantics inherent in 

structure and ‘syntax’
◦ A risk factor has a structure distinct from a 

prescription
◦ How can we use this to our advantage in 

EMR design?
◦ A narrow focus on content semantics slows us 

down, as we are trying to solve the most 
difficult problems in knowledge 
representation and ontology



Workflow Impacts

Cognitive 
Load

Return 
to Task

Kuziemsky, C. E., & Keshavjee, K. (2015, February). A Framework of'p'-Benefits in Health 
Information Technology Implementation. In ITCH (pp. 232-236).



Drivers for change
http://blog.evicore.com/category/healthcare-news/
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Drivers of change
◦ Continuous, rapid changes in 

evidence
◦ Explosion of new technologies 

(Big Data, Genomics, 
Proteomics, mHealth apps, 
Diagnostics, Tablets)
◦ Consumer movement amongst 

patients
◦ Payers are looking for more 

value
◦ Pay for performance and 

outcomes
◦ Chronic disease explosion
◦ 1% and 5% driving 50-80% of 

expenditures

Drivers for
EMR|EHR 

Design

Big Data

‘Omics

Population 
Health

mHealth

Patient 
Engagement

Brain Science

Wearables

EHR Adoption



Team Based 
Care

Future Medical 
History

Joe Schmoe M 50 (Jan-25-1966) (2 Joe Schmoe’s in database)

Team Based 
Care

Medication List
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Circle of 
Care

Care 
Coordination

Refer 
Specialist

2011 2012 2013 2014 2015                     2016

Joe Schmoe M 45 (Jan-25-1966) (2 Joe Schmoe’s in database)

Medication List
Ramipril

Propranolol

Diltiazem

ASA

Indocid

Garamycin

Penicillin

Problem List

CAD

Hypertension

Gout

Back pain

Risk Factors
Smoker

Family History

CAD –Father d. 
58

HTN–Mother

DM –Mother
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+

+

+

+

Depression

Chest pain
Date: May 1992
S: Chest pain
O: Normal
A:R/O CAD
P: Refer 
Cardiology

Angina
Date: Oct 1992
S: Chest pain
O: ECG abnormal
A:CAD
P: Diltiazem

CAD
Date: Jan 1993
S: Chest pain
O: ECG abnormal
A:CAD
P: Propranolol

Red Eye
Date: Aug 2002
S: red eye, sticky
O: No abrasion
A:Bact
Conjuntivitis
P: Garamycin
optic

Refer 
TelehealthResearch CDSS

Team Based 
Care

Future Medical 
History

Team Based 
Care

Dashboard

Team Based 
CarePopulat



2011 2012 2013 2014 2015

Joe Schmoe M 45 (Jan-25-1966) (2 Joe Schmoe’s in database)

Medication List
Ramipril

Propranolol

Diltiazem
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Indocid

Garamycin

Penicillin
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CAD
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Back pain

Risk Factors
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Family History

CAD –Father d. 
58

HTN–Mother

DM –Mother
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Brain

H&NEye Ear

HeartLung
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Kidney Bladder

Breast
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Personality
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Thyroid Diabetes

Adrenal PCOU Limbs L Limbs

Future Medical History
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Circle of Care
Dr. Alex - FP

Joe Schmoe
Dr. Cardy- Cardio

Nurse - Judy SW - Samantha Remote Nurse
Nancy

Dr. Alex

Dr. Cardy

Samantha

He lives alone.  Anything we should be 
worried about?

I’d dial back his BP control.  120 systolic 
may be too aggressive for him.  Probably 
keeping it around 150 would be best.

I’ll arrange Meals on Wheels and transport 
to his local church on Sundays.  He didn’t 
get his license renewed this year
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Sex

0-5 6-18 19-50 51-64 65-80 >80

855

M

53 118 322 168 156 38

104
9

F

56 121 426 205 172 69

Population Based Care



Patient engagement

Heart

Lung

Colon

Prostate

Depression

Thyroid

Diabetes

Area of Risk   Readiness  Importance  Comment   Current Goal
for Change

Smoking Counseling

On Statin

Regular PSAs

Hx Fam Polyps
Refuses colonoscopy

In denial of Fam Hx

On Rx

Uncontrolled DM Risk

PAM

Literacy

View Patient 
Portal



Advanced Research 

◦ Research should allow for A/B 
testing

◦ Which version of a form works 
better?  Don’t just guess or 
pretend you know.  

◦ Test the new against the old –
that’s what Google, Amazon 
and Facebook do.  Not possible 
with our current EMRs.  



Solution architecture
EMR 1 EMR 2 EMR 3

Routing 
Server

Telehealth
Server

CDSS Forms 
Server

Patient 
Portals

Analytics ServerResearch

Clinical 
Trials



The New 
Paradigm

◦ Patient-centric data model, not a 
document-centric data model
◦ Manipulate a model of the patient –

it’s how I practice medicine
◦ Don’t try to ‘construct a good 

encounter note’ –that’s a business 
requirement, not a strategic 
imperative

◦ Capture structured information in a 
good balance with narrative data
◦ Need structured data for information 

management
◦ Need narrative for richness and the 

human touch
◦ Exploit the potential of information 

technology for information 
management



The New Paradigm
◦ Use the semantics inherent in 

the structure of the data
◦ Enter data about patient 

complaints in small ‘chunks’
which contain related 
information
◦ Chronological 

fragmentation is better than 
anatomic and physiological 
fragmentation –computers 
are better at reconstructing 
information using dates than 
reconstructing information 
based on complex 
semantics.



◦Encounter notes 
should be generated 
by the system as a by-
product of capturing 
information about the 
patient
◦System should be 
aware that un-coded 
allergies in the allergy 
field cannot be found 
in the medication list



Features 
of New 
Paradigm

◦ System should be able to manipulate 
records in the system based on their 
structure (metadata)
◦ Smoking records should be 

concatenated for a history
◦ Prescription records should be graphed 

to show potential non-compliance
◦ Prescription records should easily 

generate a current/active meds list
◦ Diagnoses should be ‘superceded’ as 

greater certainty is achieved –implies that 
diagnoses should be linkable

◦ Diagnoses should be ‘deletable’ in the 
Problem list as differential diagnostic 
possibilities are eliminated

◦ Similar documents should be able to be 
grouped even though they are ‘stored’
within a particular encounter.



Benefits of 
the new 
Paradigm

◦ Can ‘slice-and-dice’ patient data in real-
time
◦ See an encounter view, by clicking on an 

encounter ‘arrow’
◦ See a disease view, by clicking on the 

disease ‘dot’
◦ See the history of a disease by moving the 

time slider across the timeline
◦ Can represent data visually in new and 

exciting ways
◦ Can conduct queries much more efficiently
◦ Data is captured with meta data more 

efficiently and as a by-product of 
documentation

◦ EMR utilizes the semantics inherent in the 
structure of the data
◦ risk factors automatically go to the risk field, 
◦ meds automatically go to the medication list



How you can 
help
◦ Encourage research and 

development in EMR by 
your local academics
◦ Encourage EMR vendors 

to adopt new ideas from 
academics
◦Get involved locally or 

nationally in EMR 
governance



◦ EMR adoption has peaked in North 
America, significant penetration in 
primary care
◦ Current EMRs are unlikely to help 

transform health care
◦ EMR vendors are unable & can’t 

afford to do necessary R&D
◦ We need new governance structures 

that integrate multiple stakeholders
◦ Learning Health Systems may be 

the right structures?
◦ Physicians, governments, EMR 

vendors and researchers and 
academics need to consider new 
models of partnership that can 
accelerate R&D in the EMR space

◦ Physicians need to take a leadership 
role in coordinating efforts with 
appropriate clinical goals in mind
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