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Learning	
  Objec(ves	
  

•  Understand	
  the	
  characterisBcs	
  of	
  the	
  learning	
  health	
  system	
  
and	
  how	
  to	
  frame	
  large	
  complex	
  problems	
  effecBvely	
  	
  

•  Describe	
  the	
  2	
  parts	
  of	
  the	
  definiBon	
  of	
  interoperability,	
  the	
  4	
  
scales	
  of	
  engagement	
  and	
  the	
  5	
  technical	
  building	
  blocks	
  
needed	
  for	
  health	
  IT	
  systems	
  

•  AnBcipate	
  future	
  trends	
  and	
  their	
  potenBal	
  impact	
  on	
  clinical	
  
informaBcs	
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It’s	
  not	
  architecture,	
  it’s	
  city	
  planning	
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It’s	
  not	
  architecture,	
  it’s	
  city	
  planning	
  

•  Decentralized control 
•  Federation and data sharing (via standards)  
•  Patient will be the one common feature 

•  Unknowable and diverse requirements  
•  Iterative, incremental development, since we will learn as we go 

•  Continuous evolution and deployment  
•  Tolerate differences in semantics, syntax, and sophistication 
•  Path of least regret 

•  Normal failures  
•  Security is important, recovery and restoration even more so 

•  Orchestration rather than command and control 
•  This is not architecture and engineering. It’s city planning. 
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HARD	
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  ABSTRACT	
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Interoperability	
  (IEEE)	
  
•  Ability	
  of	
  two	
  or	
  more	
  systems	
  to	
  exchange	
  informaBon	
  
•  Ability	
  of	
  those	
  systems	
  to	
  use	
  the	
  informaBon	
  that	
  has	
  

been	
  exchanged	
  

Interoperability	
  only	
  makes	
  sense	
  in	
  the	
  context	
  of	
  what	
  
you	
  want	
  to	
  DO	
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The	
  learning	
  health	
  system	
  

12	
  

Informa(cs,	
  standards,	
  tes(ng,	
  business	
  drivers,	
  governance	
  

Big	
  Data	
  and	
  popula(on	
  
health	
  

Electronic	
  Health	
  
Record	
  and	
  Quality	
  

Consumer	
  
empowerment	
  

Clinical	
  and	
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Research	
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SemanBc	
  
Interoperability	
  

SyntacBc	
  
Interoperability	
  

Meaning 

Content 
Structure 

Technical	
  stack	
  

How	
  should	
  well-­‐defined	
  values	
  be	
  coded	
  so	
  that	
  
they	
  are	
  universally	
  understood?	
  

How	
  should	
  the	
  message	
  be	
  formaVed	
  so	
  that	
  it	
  
is	
  computable?	
  

How	
  does	
  the	
  message	
  move	
  from	
  A	
  to	
  B?	
  

How	
  do	
  we	
  ensure	
  that	
  messages	
  are	
  secure	
  and	
  
private?	
  

Transport 

Security 

Services 
Purpose-­‐specific	
  APIs	
  and	
  services	
  that	
  leverage	
  
the	
  4	
  other	
  building	
  blocks	
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WHAT	
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  THINGS	
  WE	
  CAN	
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  NOW?	
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Report of the AMIA EHR 2020 Task Force on
the Status and Future Direction of EHRs

Thomas H. Payne,1 Sarah Corley,2 Theresa A. Cullen,3 Tejal K. Gandhi,4

Linda Harrington,5 Gilad J. Kuperman,6 John E. Mattison,7 David P. McCallie,8

Clement J. McDonald,9 Paul C. Tang,10 William M. Tierney,11 Charlotte Weaver,12

Charlene R. Weir,13 Michael H. Zaroukian14

....................................................................................................................................................

Over the last 5 years, stimulated by the changing healthcare
environment and the HITECH Meaningful Use (MU) EHR
Incentive program, EHR adoption has grown remarkably, and
there is early evidence of benefits in safety and quality as a
result.1,2 However, with this broad adoption many clinicians
are voicing concerns that EHR use has had unintended clinical
consequences, including reduced time for patient-clinician in-
teraction,3 transferred new and burdensome data entry tasks
to front-line clinicians,4,5 and lengthened workdays.6,7,8

Interoperability between different EHR systems has languished
despite large efforts.9,10 These frustrations are contributing
to a decreased satisfaction with professional work life.11,12,13

In professional journals,14 press reports,15,16,17 on wards and
in clinics, we have heard of the difficulties that the transition to
EHRs has created.18 Clinicians ask for help getting through
their days, which often extend into evenings devoted to writing
notes. Examples of comments include “Computers always
make things faster and cheaper. Not this time.” and “My doctor
pays more attention to the computer than to me.”

Ultimately, our goal is to create a robust, integrated, inter-
operable health system that includes patients, physician prac-
tices, public health and population management, and support
for clinical and basic sciences research. EHRs are an important
part of this ecosystem, along with many other clinical systems,
but future ways in which information is transformed into knowl-
edge will likely require all parts of the ecosystem working to-
gether. This ecosystem has been referred to as the “learning
health system.”19 Potentially every patient encounter could pre-
sent an opportunity for patients and clinicians alike to contrib-
ute to our understanding of health care and participate in
research and clinical trials.

As part of the learning health system, EHRs have long been
touted as beneficial to the safety and quality of health care, and
studies have shown potential benefits related to information ac-
cessibility, decision support, medication safety, test result
management, and many other areas.20,21 However, implemen-
tation of any new technology leads to new risks and unintended
consequences; these too have been well documented.22,23,24

Much of the focus of the last decade, via MU and other in-
centives, was to encourage providers and other health profes-
sionals to implement EHRs and use them to capture and share
data important to quality and cost. The work now ahead is to
ensure that these systems are designed and implemented in a
way that yields promised benefits to efficiency, quality and
safety with fewer side effects.25 While cost, usability, and other
considerations are important, patient safety and quality of care
need to guide how we optimize these systems.

There can be a tension between efficiency and safety.
Medication reconciliation is a good example—medication er-
rors at transitions of care are a significant safety concern and
represent a rationale for adding safeguards despite the impact
on time and process.26 EHRs now include detailed processes
to reconcile medications that some providers feel add to their
workload and slow them down. Informed by careful stud-
ies,27,28,29 tradeoffs do need to be made to strike the right bal-
ance. However, there are many ways to optimize both safety
and efficiency and this is the goal of the recommendations of
the AMIA EHR 2020 Taskforce.

As the professional home of health informatics profes-
sionals, AMIA is well qualified to address many of the health IT
challenges from a wide range of perspectives. AMIA members
include informaticians, clinicians, scientists, vendors, innova-
tion and implementation scientists, change agents, and people
who cross all these boundaries; our members develop, imple-
ment and study ways to manage information for patients, for
professionals in their clinical practices, for public health and for
clinical research. Within EHR activities, AMIA members have
developed, implemented, studied, and refined EHRs, and advo-
cated for their broader use for nearly 40 years. AMIA has re-
cently addressed electronic documentation30 and usability31

because of the importance of these areas to EHR success. The
AMIA Board of Directors chartered the multidisciplinary EHR
2020 Task Force to develop recommendations on how we can
resolve the EHR issues that have been raised.

While EHRs are a critical part of the learning health system,
this report focuses only on near-term strategies to address

Corresponding author: Thomas H Payne, MD, UW Medicine Information Technology Services, Box 359968, 325 Ninth Ave, Seattle, WA 98104-2499, USA,
tpayne@u.washington.edu
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WHAT	
  DOES	
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  LOOK	
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EHRs	
  will	
  not	
  be	
  the	
  most	
  important	
  
Health	
  IT	
  
The Physician's Automobile

Its Advantages and Disadvantages.
A DISCUSSION OF CARS, TIRES, MOTORS, ROADS, CHAUFFEURS, AND REPAIRS.

PROFITING BY THE OTHER MAN'S
EXPERIENCE.

ROLANDUS G. WALKER, M.D.
DENVER.

BUY a car proved good by others' experiences. Do not
buy a machine that was worn out by a previous owner,
or one that was built to sell cheaper than a good, sub¬

stantial automobile can be sold. My car has proved a great
satisfaction to me. It is a well-made, four-cylinder runabout
(102*), 20 h. p., easy access to all working parts, plenty of
space for satchels, rides easily and is operated economically.

Advantages of Automobiles.
The advantages of automobiles as compared with all other

vehicles are, in brief, their speed, absence of fatigue, ease of
control in not running away,.in not starting unbidden, in being
safely left untended, in excellence of brakes, economy in re¬

quiring less stable room, less immediate attention on return
from a journey, and less
lengthy attention before start¬
ing on one, the access they give
to beautiful scenery, the access
to a large circle of friends when
living in the country, and the
access to the country when in
town, the health they bring
with fresh air, all united with
an absorbing pursuit, distrac¬
tion from work, ease of travel¬
ing, and perfect harmlessness in
the streets.
The horse and buggy can not

be compared with an automo¬
bile for genuine pleasure,
health and excitement. For the
busy, overworked doctor, it is
better than medicine, vacations
or religion. It makes one for¬
get he is living in a world of
sorrow and trouble, or that some
day he must die. It makes
him feel that if he must die the auto route is the best. If
one is at all inclined to mechanics, the few minutes each day
spent in putting the machine in shape is pleasant diversion.You become a part of your machine, and it becomes a part of
you. Much of the pleasure of running a car is in knowing its
mechanism.

Automobiling a Recreation.
To run a car is one of the most pleasant recreations for the

busy doctor. We generally are too busy to take our rest
at regular times, and to be able daily to alternate our work
with the exhilarating effects which come from a spin in an
auto, while going from home to home, is to me a pleasureand a recreation that I can get in no other way. For a doc¬
tor to be able to fly on the wings of volatile gasoline to the
relief of his patients is also a satisfaction. To the busyprofessional man, trying to carry with him the troubles of his
patients, and to the homebody whose humdrum life needs

* For key to automobile names, see editorial explanation, page 773.

Fig. I.—Dr. R. G. Walker, Denver, in his very satisfactory car
(102), just leaving his office.

broadening, we commend an auto trip Not a cut-and-dried
affair, where the details have been arranged in advance,
but a go-as-you-please, with no definite route in view. Just
go when and where the spirit moves you. Don't hurry. Take
things easy, and if you come to a broken bridge, don't swear,
just consider it one of the experiences, back up and find
another way around. It is these unexpected things that
bring the best recreation. Let down the top and give the sun
and air a chance to get at you. They are both great gifts
and ought not to be shut out. Stop at every tovn, talk with
its people, compliment them if you see anything worthy, and
carry home with you added knowledge of human nature and
a sense of satisfaction that will do you good.

The Auto a Time Saver.
The automobile is a great time saver, which is an item of

great importance to the physician. The auto enables the
physician to spend more time in his office, which can be profit¬
ably employed in reading and studying or recreation, the value

of which can not be computed
in dollars and cents. The sav¬
ing of time, the fresh air, the
forgetting of little annoyances,
the absorption in the car in
motion, and the possessing of a
hobby which one enjoys while
actually doing his work, bring
the doctor home at night fresh
and' ready for his reading.

Study Your Car.
Study and understand your

car as you do the human
body. Learn to diagnose your
trouble when it arises, under¬
stand the physiology of your
engine so you will recog¬
nize anything pathologic.
Apply the treatment just
as scientifically as when you
prescribe drugs in your daily
practice. The great satis-

faction in running a car is in knowing its anatomy, physiol¬
ogy, pathology and the proper treatment when trouble comes—
and come it will, sometimes. Know the anatomy of your car,
and be able to tell by its pulse and respiration whether it is
doing perfect work. The carburetor is the heart of a gasoline
machine, and the trained ear of a physician quickly detects
any departure from the normal heart sounds. The normal
sounds and pulsations of an engine are as characteristic as
normal heart sounds, and to the discriminating ear any mur¬
murs or irregularity of sounds are quickly diagnosed. The
automobile is not nearly so complicated a piece of machinery
as the human body. The requisite knowled;" to run a ma¬
chine successfully can be acquired easily by any natural born
physician, for he is acquainted with mechanics and has his
faculty of observation well developed, always on the lookout
for deviations from the normal. Do not get discouraged, forremember it took you four years of hard study to become a
doctor, and perhaps years of experience have made the art
of healing easy for you; so months of experience may make
you proficient in handling an auto.
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•  PCORI	
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Medicine	
  

•  Consumer	
  
devices	
  

•  InformaBon-­‐
empowered	
  
PaBents	
  

Pa(ents	
  will	
  be	
  first	
  order	
  par(cipants	
  in	
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  healthcare	
  and	
  research	
  

amia.org

Non-­‐health	
  data	
  will	
  become	
  bigger	
  
than	
  health	
  data	
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Payment	
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Different	
  informa(on	
  models	
  of	
  the	
  
same	
  informa(on	
  

Visits	
  

PaBents	
  

Lab	
  tests	
  

Results	
  

Results	
  

Tests	
  

PaBents	
  

Arms	
  

Studies	
  

PaBents	
  

Results	
  

Clinical	
  	
  
Care	
  

Research	
  
Data	
  warehouse	
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Standards	
  life	
  cycle	
  

You	
  are	
  here	
  

Widely	
  adopted,	
  but	
  declining	
  value	
  

Current	
  	
  
state-­‐of-­‐the-­‐art	
  

New	
  	
  
and	
  emerging	
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•  Modular	
  &	
  subsBtutable	
  
•  Postel’s	
  principle	
  

– “Send	
  conservaBvely,	
  receive	
  liberally”	
  
•  Don’t	
  let	
  perfect	
  be	
  the	
  enemy	
  of	
  good	
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