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Creating an Inclusive Infrastructure
to allow affordable access -- across
technologies, disabilities and ages.







Need to think about  
Health Records & Communication


 Electronic Health Records
 Instructions in different forms
 Web sites
 Telecommunications







Who needs to be able to use EHR and 
Health Communications ?


 Doctors
Health care workers
Family members
Spouses


All of whom may also be aging or have functional 
limitations







Who are these users?


 People with disabilities   
(visual, hearing, physical, cognitive)


 People who are older  
 People who use different language from the equipment 
 People who are not technically inclined
 People with literacy problems
 People who are sick
 People who are tired
 People who are panicked 







What do they need?


 Simple – to the point of Obvious
 Usable with poor vision
 Usable with arthritis 
 Usable without vision
 Usable in a noisy environment
 Error resistant when you are tired


panicked, or rushed







How do we do this?


1. Start with existing ICT  Guidelines
 New Access Board  508-255 harmonized guidelines


 Good set of generic Accessibility guidelines for all ICT


2. For content / documents
 Web Content Accessibility Guidelines  (WCAG 2.)


3. Look for ways to make conformance to the 
guidelines…
 Easier
 Less expensive
 And SIMPLER


o For companies
o For health care workers
o For users







What if …..


 Users would automatically get materials in a form they 
could perceive and use


 Devices would automatically and instantly adapt 
themselves to users abilities
 to what the user can perceive
 to what the user can understand
 to what the user is used to







For example


 How do we provide access to


Email
Chat   (esp with people who are deaf or HoH)


Photos / Images


all increasingly used by health care 
workers with each other and patients



















How do we provide Health Records
 That are usable by Doctors or Patients


or Spouses that 


 are older
 have low vision
 have a print disability
 etc.  







National Public Inclusive Infrastructure 
(NPII)


 There is an industry/academic/government coalition 
forming to create an infrastructure that could provide 
this type of capability
 Instant transformation into a form that 


a person can understand and use


 Based on 
 International standards for personal preference
 Auto adjusting interface features
 Cloud computing combined with web and platform features







What is the NPII  


 An enhancement to the broadband infrastructure to make it 
more inclusive


 Securely stores a profile of what you need your interface to 
behave like, or your documents to look like


 Without saying who you are, it can tell the products you 
encounter how to change to fit your needs and preferences


 Allows you to use your interface of choice  -- the interface 
you need  -- on the device(s) you find in front of you. 


 Allows companies to create products that can adapt to all 
without having to design each product with built-in interfaces 
for all.







Goal is to make ICT…


 That are are simpler to apply, use, and support


 That make users feel smarter and more capable
- instead of dumber and more inept        


 That reduce training needed


 That reduce errors 


 That are usable when people are sick, drugged, 
confused, or panicked


 That are usable and supportable by people who are 
not necessarily technical themselves. 







Imagine your interface of choice
- one that you can understand,


- one that you are used to,
appearing on any device you encounter, 


anytime, anywhere you are.















Something in between







One size doesn’t fit all. 
 We can’t make one form to to address all


 We can’t make a different version for each


 Yet if it isn’t usable by them…


 So we need a (simple) way for  EHR  and health 
technologies to adapt themselves or to be adapted to 
work with users 


 who have low vision, 
 who have arthritis,
 who are hard of hearing, 
 who are deaf,
 who are easily confused
 who are ….
 who are …







Summary


 Start with current guidelines  (new508 and WCAG)
 They are designed to be robust and to apply across 


content/software/hardware


 Couple this with automatic, instant personalization
and cloud/web/device technologies to make it 
 SIMPLER
 Less error prone
 Less expensive to create, deploy and support







The contents of this presentation were developed in part with funding from the National Institute on 
Disability and  Rehabilitation Research, U.S. Department of Education, grant number H133E080022.  


However, those contents  do not necessarily represent the policy of the Department of Education, 
and you should not assume endorsement by the Federal Government.


Thank You







Action List continued
4. Research key alternate interface questions and HIT


 When is mfgr control over user interface important – and when not
 Not acceptable for mfgr to say web site needs to only have one interface
 But should morphine self-dosing machine have to allow alternate user 


interfaces?


5. Include accessibility in HIT certification
 Critical to allowing all to participate in health care system


6. Standard data formats to allow different presentations
 Can be advanced, simple, low vision, no vision, no reading
 E.g. XML  -- must be available to user 


7. Direct access to functionality (pluggable interfaces)
 Allows different interfaces – to match device or user ability
 Functionality rather than just interface available to user


8. Need to invest in accessibility /usability research
 Not easy, but critical to access, efficiency, accuracy, safety







Preliminary Action List
1. Start with the 508-255 guidelines


 These will be the guidelines used across ICT
 Need to use them for harmonization purposes – HIT ⊆ IT
 Make sure they work with all HIT
 Especially look at “closed” and non-PC aspects which represent 


much of home HIT
2. Develop Inclusive Enhancements to Broadband  


Infrastructure   (e.g. NPII)
 To allow users to have the interfaces they need appear 


automatically whenever and wherever they encounter the different 
types of 
HIT information or devices


3. Create a secure personal preference system 
 To allow users to transport and use preferences across devices 


and systems 
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Background


 CCHIT’s Mission is :  To accelerate the adoption of robust, 
interoperable health information technology by creating a credible, 
efficient certification process.


 Performing usability evaluation is essential to our mission because 
highly usable systems will increase adoption and less usable systems 
could require more training and decrease adoption.


 The program launched this year is the first version. More sophistication 
may be added to the program in the future.
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Usability Defined


 Usability is the effectiveness, efficiency, and satisfaction with which the 
intended users can achieve their tasks in the intended context of 
product use.


 Adapted from National Institute of Standards & Technology (2007)


 Effectiveness
– Accuracy in completing tasks


 Efficiency
– Time and effort used in accomplishment of tasks


 Satisfaction
– Subjective response to interacting with an application
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Objectives of Usability Evaluation 
 Develop a first-step instrument that will reflect the perceived usability of 


an Ambulatory EHR application as rated by content experts (i.e., 
jurors).  The instrument should be:


 Reliable 


 Face valid


 Based on (reasonably) observable characteristics


 Focused on patient safety & efficiency


 Traceable to literature


 Easily learned and executed by jurors


 Reportable to the level of confidence in the precision of the 
instrument
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Overview of Usability Evaluation Process
 All usability questions were developed by CCHIT in consultation with User 


Centric, Inc., experts in the field of usability testing


 Comprehensive 2011 Ambulatory EHR applicants are required to participate


 Rating process is integrated into clinical portion of the inspection—
approximately 30-40 minutes is devoted to the usability rating process


 All scores compiled and averaged, which results in an overall 5 Star rating 
system


 CCHIT will share juror ratings on each of the questions, so applicants will have 
valuable, detailed feedback regarding the perceived usability of their system


 The usability rating will NOT affect the certification outcome


 Applicant has the option to publish the results (star rating only); can reverse 
this decision at any time by contacting CCHIT


 Applicants have the opportunity to apply for Usability Retest at 90-day intervals 
for a fee


 Usability Testing Guide available at www.cchit.org/get_certified



http://www.cchit.org/get_certified�
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Usability in the Inspection Process


Orientation to EHR System Navigation  
by Applicant 


Applicant Demonstrates Scenarios; 
Jurors perform inspection as status quo


Jurors Do ASQ Ratings of Scenarios 


Jurors Do PERUSE Ratings


Jurors Do SUS Ratings based on Entire 
Inspection







© 2009  | Slide 7 | October 2, 2009


Rating Model


 Jurors are given a series of questionnaires to create the rating of usability 
based on observations.


 After Scenario Questionnaire (ASQ) – jurors rate perceived efficiency 
(time and effort), learnability, and confidence after viewing scenarios 


 4 questions after each scenario – 16 overall


 Perceived Usability Questionnaire (PERUSE)– jurors rate screen-level 
design attributes based on reasonably observable characteristics


 20 questions divided among each of the scenarios; Jurors are 
allowed to revisit answers to these questions


 System Usability Survey (SUS) – jurors rate the assessment of 
usability, and satisfaction with the application


 10 questions after all four scenarios have been demonstrated
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Creating the Star Ratings (1 to 5 Stars)
 Following guidance by Tullis and Albert (2008), a single usability score is derived based 


on a combination of the parts of the survey.  


 The juror scores are summed for each category, then weighted  


 The weighted scores for each juror are then added together to yield the weighted 
sum for each juror


 The weighted sums for each juror are added together and averaged to reach an 
overall score


 The overall score is compared to the Range Table to determine the Star Rating


 PERUSE and SUS are weighted more heavily (40% each overall) than ASQ (20% 
overall) because these scales are based on observable characteristics and overall 
perceived satisfaction respectively


 Ratings about tasks are limited overall, but it was deemed valuable to have some 
evaluation and weight given to screen flow (i.e., ASQ)


 Systems with SUS scores between 60-80 are generally considered average in their 
usability, below 60 are considered to have poor usability, above 80 are considered to 
above average in usability (Tullis and Albert, 2008)







Example of Summary Scoring and Usability 
Rating Assignment
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Results Reporting to Applicants


 Applicants will receive the detailed Juror scores for each question on 
the ASQ, PERUSE and SUS questionnaires


 Applicants will receive their overall Star Rating for their application


 Including the summary scoring and calculations


 Applicants will have the option to publish their Star Rating on the 
CCHIT website







Response and Results to Date


 Usability testing conducted on 26 vendors so far


 96% have chosen to publicly report


 Results so far:


 See more on our Web site  http://www.cchit.org/products/ambulatory
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3 Stars 2 8%
4 Stars 7 27%
5 Stars 17 65%



http://www.cchit.org/products/ambulatory�





Thank You!


Q & A 


For more information: 
http://cchit.org
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EHR usability:
an illustrated guide







My comments


• 10 principles of usability, illustrated


• Build Style Guides & Galleries


• Foster research on visual display







What is usability?
^







Usability is…







10 Principles


1. Simplicity


2. Naturalness


3. Consistency


4. Minimizing cognitive 
load


5. Efficient interactions


6. Forgiveness


http://bit.ly/UsabilityHIMSS


7. Feedback


8. Effective use of 
language


9. Effective information 
presentation


10. Preservation of context







Simplicity







For doing refills


For overview only


Simplicity







Naturalness







Naturalness


Old way – lots of drill-down clicking







Naturalness


Better way 
we know the  body 
already







Consistency







Consistency


Name and identifying info consistently placed







Minimizing Cognitive Load







Minimizing Cognitive Load


Exact past dates
• This requires mental math







Minimizing Cognitive Load


Relative past dates
• Easier. No extra thinking.







Minimizing Cognitive Load


• Have it both ways


Hover to see more detail







Efficient Interactions







Dashboard efficiency
Efficient Interactions







Efficient Interactions


• 6 minutes


50 Clicks…







Efficient Interactions


• 1-2 minutes


2 Clicks…







Forgiveness







Forgiveness


exploring without fear of destroying


recovering gracefully from mistakes







Forgiveness


A negative example…







Feedback







Feedback


• Show expected delays


• Confirm changes that aren’t evident







Feedback


• user clicks
• long, slow database call ensues…


Imagine this scenario







Acceptable







Better


Please wait while we 
check 10,357 records…







Best


Please wait while we 
check 10,357 records…


Time remaining… 8 seconds







Effective Use of Language







Plain English for patient


Terse for doctor







Effective Information Presentation







Effective Information Presentation
Sorted alphabetically, not randomly


Better yet, allow sort by other criteria, too







Filtered for cardiology


Effective Info Presentation


Highlighted for cardiology







Preservation of Context







Preservation of Context







And what medication is he/she taking?
And what are the weight and BP doing?











Build Style Guides
and galleries







Usability.gov











Microsoft Health
Common User Interface















UI Design Patterns











Apple Human Interface Guidelines











Visual display of data
research agenda







Lab fishbone vs. data table







A                     B


Compare:
efficiency, effectiveness, safety, delight







Sparklines







Bullet graph / small multiples







Small multiples











Questions?


Jeff Belden MD | beldenj@health.missouri.edu
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A Range of Methods for Assessing 
Usability


Charles P. Friedman, PhD
Chief Scientific Officer


Office of the National Coordinator for Health Information Technology (ONC) 
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Two Voices in Consumer 
Reports Car Reviews


In routine handling, the Sorrento feels responsive 
in corners, with nicely weighted, quick steering…


The gated zigzag shifter is awkward to use


It posted a commendable speed through our 
avoidance maneuver


Avoidance maneuver, max. spd: 51.5 mph
0 to 60 mph: 7.6 sec
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Two Grand Approaches to 
Evaluating Anything


• Subjectivist/Qualitative
– Not everything of importance can be quantified
– Differences of opinion are okay
– The value is in the “thick description”
– Rigorous methods exist (one is formal criticism)


• Objectivist/Quantitative
– Believable knowledge derives from measurement of 


attributes that inhere in objects
– All observers should agree 


• On measurement results (intersubjectivity)
• On what result is “better” (polarity)
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Two Voices in Consumer 
Reports Car Reviews


Subjectivist/Qualitative (Art Criticism)
In routine handling, the Sorrento feels responsive in 


corners, with nicely weighted, quick steering…
The gated zigzag shifter is awkward to use


Objectivist/Quantitative (Systems Analysis)
It posted a commendable speed through our avoidance 


maneuver
Avoidance maneuver, max. spd: 51.5 mph
0 to 60 mph: 7.6 sec
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Subjectivist/Qualitative 
Approach to Health IT 
Usability


• Recruit experienced critics
– Folks with health care AND IT experience


• Allow them to use a specific EHR for an 
extended period of time


• Write a “thick description” of the “user 
experience”


• Repeat with other systems (use multiple critics 
but don’t expect them to agree)


• Allows soft but highly meaningful comparisons of 
systems
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Objectivist/Quantitative 
Approach to Health IT Usability


• Identify usability attributes of systems that are 
important to measure


• Create controlled conditions for measurement
– Above all: develop a range of standardized 


cases/exercises
– Recruit typical users (at different levels of 


experience?)
– Control for other factors


• Establish performance of measurement methods 
(measurement study)


• Collect comparable data on different systems
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Complementarity of the 
Approaches


• Subjectivist/Qualitative
– Soft but highly meaningful comparisons


• Objectivist/Quantitative
– Hard but less meaningful comparisons
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Thanks and Write to 
Me:


charles.friedman@hhs.gov


healthit.hhs.gov
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Clifford Goldsmith, M.D., 
Health Plan Industry Strategist
Microsoft Corporation
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. EHR Meaningful Use is about improved quality and safety.  It is clear that IT can achieve both these goals especially if we take advantage of new collaborative technologies and unified communications to engage the providers and patients across all components of their digital lifestyle.  However, we need to ensure that introducing new technologies does not also introduce new medical errors. To avoid this trap we must have commonality in the clinical User Interface across channels, devices and modalities.   In this short presentation we will discuss how Microsoft worked with the NHS to set up clinical UI guidelines, create common controls and samples, work with software vendors to innovate within this extensible framework and thereby provide a safer, compelling clinical user environment







Improve Safety, 
Health & Wellness


New generation of 
Social Media


Care Coordination 
e.g. PCMH
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Clinicians are often currently required to use a 
disparate set of systems from multiple vendors to 
perform similar tasks


Lack of consistency for commonly performed and 
safety critical functions within and across systems


A need to increase clinician proficiency without 
increasing training or compromising patient safety


Clinical UI Challenges
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Common User Interface


ToolsSolution 
Accelerators


Prescriptive 
Guidance
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The CHP assets will come in in 3 different forms:
- Guidance documents
- Tools
- Solution Accelerators

MSCUI  was built through a Microsoft funded collaboration with the UK National Health Service (NHS)
A four year programme that started in 2005 and is focused on helping the UK NHS and other Health providers:
Increase patient safety
Increase clinician effectiveness
Improve e-Health interoperability
Increase the ease of adoption & relevance of Microsoft Windows and Microsoft Office to Healthcare providers


Guidance for clinical data entry with interoperability, efficiency, and patient (or customer) safety in mind.

Solution Accelerators to help you accelerate design and builds of solutions using the CUI controls with WPF or Silverlight 

And lastly, patient journey demonstrators, that you can use to demo the CUI features and also to envision new uses for your solutions or customer solutions

There is a new release of CUI – v1.7 that we will be demoing at the CHP booth at HIMSS next week.  It includes
- New Guidance for Recording Adverse Drug Reactions  
- Ability to encode text as SNOMED CT® codes using Health Language terminology services
- Updated Patient Journey Demonstrator using Silverlight 2 









Patient Safety Principles


Clinical UI Focus Areas


Design Guidelines


Technology


Patient Safety Reach
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Delivery Principles

Core principles that underpin our work.

Everything driven by a set of 4 safety imperatives…utilised those which are a big concern for NPSA, WHO and others







Patient Safety Principles


Clinical UI Focus Areas


Design Guidelines


Technology


The correct identification of a patient and  the 
matching of a patient to their care elements.


Prevention of patient care hand-over errors 
and safety during transition of care.


Assuring medication accuracy during the 
giving of care to a patient.


Performance of correct procedure at correct 
body site.


Patient Safety Reach
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Core principles that underlie our work.

Everything driven by a set of 4 safety imperatives…utilised those which are a big concern for NPSA, WHO and others



http://www.who.int/en/�





Patient Safety Principles


Clinical UI Focus Areas


Design Guidelines


Technology


Medications
- Medications Lists
- Search and Prescribe
- Drug Administration


Clinical Noting and Assessment
- Allergies
- Patient Admissions


Handover of Care and Responsibility
- Single Patient Handover
- Multi Patient Handover


Consistent Navigation
- Icons
- Form Design


Patient Identification
- Patient Banner (PC form factor)
- Micro-Patient Banner (small form factor)


Patient Safety Reach
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Core principles that underlie our work.

Everything driven by a set of 4 safety imperatives…utilised those which are a big concern for NPSA, WHO and others







Patient Safety Principles


Clinical UI Focus Areas


Design Guidelines


Technology


Design Guidelines


Over 1100 individual UI guidelines already 
published through MSCUI.NET


Platform agnostic UI design guidance for 
healthcare application suppliers.


Guidance ranges from atomic guidance 
points through to complex guidance such as 
medications.


Distributed through MSCUI.NET


Patient Safety Reach
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Core principles that underlie our work.

Everything driven by a set of 4 safety imperatives…utilised those which are a big concern for NPSA, WHO and others







Patient Safety Principles


Clinical UI Focus Areas


Design Guidelines


Technology


Technology


Previously Ajax and Winforms Controls


Currently Silverlight and WPF Controls


Samples and prototypes


Distributed through MSCUI.NET


Complex controls distributed with contained 
atomic controls for wider use.


Patient Safety Reach
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Core principles that underlie our work.

Everything driven by a set of 4 safety imperatives…utilised those which are a big concern for NPSA, WHO and others







CUI Toolkit 
Controls


Granular 
Controls


Complex 
Controls
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Range of software controls available in the MSCUI Controls Toolkit range from granular controls such as how to safely display Date, Time, Addresses etc right through to more complex controls such as Patient Banner, Data Graphing control, Search & Prescribe control, etc.








• Over 1.3 million visitors to www.mscui.net
• Over 60,000 Design Guidance Documents downloaded
• Over 50,000 Toolkit downloads
• Patient Safety Demonstrators
• Active and compelling adoption with 40+ suppliers 


www.mscui.net



http://www.mscui.net/�





Using the CUI Toolkit to build SharePoint Apps







Using the CUI Toolkit to build SharePoint Apps
Patient 
Banner


Medications 
List







Using the CUI Toolkit in Dynamics Applications







Using the CUI Toolkit in Dynamics Applications


Patient 
Banner


Graphing







Using the CUI Toolkit with Microsoft Office 







Using the CUI Toolkit with Microsoft Office 


Patient 
Banner


Single Concept 
Matching







• Health ICT Industry Center


http://www.microsoft.com/healthict
• MSCUI – Design Guidance and Software Toolkit


https://www.mscui.net
• Microsoft Expression


http://www.microsoft.com/expression/
• Health ICT Contact and Feedback


• General HealthIT@Microsoft.com
• CHP Tools CHPTools@Microsoft.com
• MSCUI MSCUI@Microsoft.com


Resources



http://www.microsoft.com/healthict�

https://www.mscui.net/�

http://www.microsoft.com/expression/�

mailto:HealthIT@Microsoft.com�

mailto:CHPTools@Microsoft.com�

mailto:MSCUI@Microsoft.com�





Questions
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Q&A 

Q: What are the licensing terms for using the CUI Toolkit
This CUI Toolkit is published under the MS-PL (Microsoft Public Licence), a license that have been certified by the Open Source Initiative (OSI). Certification by the OSI means that developers can be confident that the licenses meet the terms of the Open Source Definition. To find out more about the MS-PL, look at the ‘licence’ link on the CUI Toolkit download site, or visit www.microsoft.com and enter MS-PL into the search box at the top of the page.







© 2009 Microsoft Corporation. All rights reserved. Microsoft, Windows, Windows Vista and other product names are or may be registered trademarks and/or trademarks in the U.S. and/or other countries.
The information herein is for informational purposes only and represents the current view of Microsoft Corporation as of the date of this presentation.  Because Microsoft must respond to changing market 


conditions, it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information provided after the date of this presentation.  
MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE INFORMATION IN THIS PRESENTATION.
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HIMSS Mission
To lead healthcare transformation through the effective use of health 
information technology.    


30,000 + Individual Members
450 + Corporate Members







Competing HIT Priorities For Health Systems 
(Physician Practices + Vendors)


• Daily Operations of Care Delivery


• HIPPA 5010 Transactions


• Conversion from ICD-9 to ICD-10  


• Certification of Products


• State, County & Organizational Regulations & Requirements


• Health Care Reform


• Consumer /Patient Engagement


• Meaningful Use  
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EMR Adoption ModelSM


Q4 2009 – Q1 2010


Data from HIMSS AnalyticsTM Database                                                                             N = 5235/5223   2010 HIMSS Analytics


Stage 2


Stage 3


Stage 4


Stage 5


Stage 6


Stage 7


Stage 1


Stage 0


CDR, Controlled Medical Vocabulary, 
CDS, may have Document Imaging; HIE capable


Nursing/clinical documentation (flow sheets), CDSS 
(error checking), PACS available outside Radiology


CPOE, Clinical Decision Support (clinical protocols)


Closed loop medication administration


Physician documentation (structured templates), full 
CDSS (variance & compliance), full R-PACS


Complete EMR; CCD transactions to share data; Data 
warehousing; Data continuity with ED, ambulatory, OP


Ancillaries – Lab, Rad, Pharmacy – All Installed


All Three Ancillaries Not Installed


0.7%


1.6%


3.8%


7.4%


50.9%


16.9%


7.2%


11.5%


0.7%


1.8%


5.0%


7.7%


50.0%


16.5%


6.9%


11.4%


2010
Q1


2009
Q4
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Implementation Stages – Near term focus   


Hospitals:
Initiating/Assessment
Planning /Selection
Executing/Implementation 


Customization/Configuration
Training


Monitoring/Evaluation
Maintenance/Optimization


Practices:
Initiating/Assessment
Planning /Selection
Executing/Implementation 


Customization/Configuration
Training


Monitoring/Evaluation
Maintenance/Optimization
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What would have been different had my 
staff understood and incorporated some 


basic usability principles in their 
configuration, customization, 


implementation and optimization efforts? 







Who Must be Engaged ?


• Vendors
• Hospital/Health System IT and Clinical Systems Departments
• Consultants
• RECs - Outpatient Practices & Clinics
• End Users
• Government
• Usability Community
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HIMSS Usability Taskforce


Upcoming  Activities:
• Support Industry through Education of Usability Principles


- Annual Conference Proceedings 
- Virtual Conference Proceedings
- eLearning Academy


• Usability Symposia HIMSS AC11 Orlando Feb 20th


Target Audience - Developers, analysts and consultants
• Whitepaper Expansion - Deeper dive into principles and testing scenarios
• Handheld Design Tenets
• EMR Usability Selection Guide


Dissemination of Usability Knowledge through website
www.himss.org/ASP/topics_FocusDynamic.asp?faid=358



http://www.himss.org/ASP/topics_FocusDynamic.asp?faid=358�

http://www.himss.org/ASP/topics_FocusDynamic.asp?faid=358�
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usability in health it: technical strategy, research, and implementation


evidence-based usability practice
kai zheng, assistant professor
school of public health, school of information, the university of michigan


07/13/2010







Usability vs. functional requirements


• Usability is subjective (e.g., Mac vs. PC)


• Appropriateness of the same design can vary from 
setting to setting, i.e., it may be difficult to achieve a 
universally applicable usability standard


• Usability/UI design may be used by vendors as a 
branding vehicle, i.e., being distinctive helps a product 
stand out


• Many usability issues do not emerge in lab testing







Usability vs. functional requirements—cont’d.


• End-users are generally not very helpful providing 
insights into novel usability designs (e.g., touchscreen 
smart phones)


• Usability “issues” may be temporary, i.e., users simply 
do not want to give up old ways of work


• Usability “issues” may be created intentionally, i.e., as 
part of the process for correcting undesirable work 
behaviors







Different/supplemental approaches


• Post-development usability assessments based on 
pre-defined standards (a.k.a., certification)
(a) Passive approach


(b) Certain usability issues identified may be difficult or even 
impossible to fix after the software is built


(c) The standards are difficult to evolve as new usability 
knowledge and new human-machine interfaces/devices 
become available


• How is the issue addressed in the software industry?







Different/supplemental approaches


• Design Patterns/Interaction Patterns (software 
engineering)—“recurring solutions to common 
design problems and help reason what those 
solutions do and why” Alexander, et al. A Pattern Language. 1977.


(a) Proactive approach


(b) Seeking solutions of the same underlying principles rather than 
demanding identical designs


(c) Could become subconsciously part of software designers/
developers’ mindset of how things ought to be done







Evidence-based usability practice


• Evidence-Based Medicine (EBM) practice is the 
“conscientious, explicit, and judicious use of current 
best evidence in making medical decisions about the 
care of individual patients” Sackett et al., BMJ. 1996;312:71-2


• Evidence-Based Usability (EBU) for HIT?







EBU in other settings ...



















Research-Based
Web Design &
Usability Guidelines


Research-Based
Web Design &
Usability Guidelines
Forewords by:
Michael O. Leavitt
Secretary of Health and Human Services


Ben Shneiderman
Professor of Computer Science, University of Maryland
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Research-Based Web Design & Usabi l i ty  Guidel ines


See page xxii  
for detailed descriptions 


of the rating scales


Guideline: Do not use two (or more) different  
ways to highlight the same information on  
one page.


Comments: One study found that participants were able to complete tasks faster 
when the interface contained either color-coding or a form of ranking, but not 
both.  The presence of both seemed to present too much information, and 
reduced the performance advantage by about half.


Sources: Bandos and Resnick, 2004; Resnick and Fares, 2004. 


Example:


11:11 Highlighting Information


Strength of Evidence: 


Relative Importance:


Te
xt


 A
pp
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Headings, Titles, and Labels


159


Research-Based Web Design & Usabi l i ty  Guidel ines


Guideline: When describing an action or task  
that has a natural order or sequence (assembly 
instructions, troubleshooting, etc.), structure 
the content so that the sequence is obvious and 
consistent.


Comments: Time-based sequences are easily understood by users. 
Do not force users to perform or learn tasks in a sequence that is unusual 
or awkward.


Sources: Czaja and Sharit, 1997; Farkas, 1999; Krull and Watson, 2002; 
Morkes and Nielsen, 1998; Nielsen, 2000; Smith and Mosier, 1986; Wright, 
1977.


Example: 


15:1 Make Action Sequences Clear


Strength of Evidence: 


Relative Importance:


W
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Assumptions


• Usability of HIT can be decomposed into context-
independent “snippets,” i.e., usability issues can be 
individually defined and managed


• The knowledge accumulated from studies in general 
human-computer interaction and human factors can 
be readily applied


• It is possible to develop an interaction pattern 
language specifically for improving HIT usability







Methods


• Develop an ontology of usability of HIT


• Collect a gallery of current plausible designs


• Create a dedicated “HIT Usability Lab” that evaluates 
plausible design candidates using research-based 
approaches


• Invite the participation of a broad base of end-users 
(e.g. via web 2.0)
(a) Users may submit “bad” designs and “good” designs


(b) Users may vote for design candidates to elect the ones that 
make make most sense to their work







Conclusions


• Evidence-Based Usability Practice—consistent use of 
best known designs in the development processes of 
HIT software to improve its usability performance


• Formative, evolving guidelines complementing (rather 
than replacing) usability standards
(a) A sandbox environment for developing/evaluating new “best 


known” knowledge before it becomes part of usability 
standards


(b) Facilities the dissemination of best practices that may not be 
appropriate to be included as usability standards 







Questions?


kzheng@umich.edu








Juan E. Gilbert, Ph.D.
Professor & Chair Human-Centered Computing Division


School of Computing
Clemson University
juan@clemson.edu


http://www.JuanGilbert.com/
http://www.HumanCenteredComputing.org/


http://www.clemson.edu/computing


TeachEHR: Who’s Training the 
Clinical Workforce?







TeachEHR
 As EHR/PHR systems are deployed, who’s 


training clinical practitioners?


 What competencies should future 
practitioners be taught?


 What system or platform should be used?







TeachEHR
 Clemson University is developing TeachEHR
 Software tool that will help nursing faculty learn 


the concepts of a EHR without using an 
existing commercial system. 


 Creates scenarios and have students 
diagnose, give medication, charts, SIMman
patients will be tied into TeachEHR. 


 The SC simulation consortium has top 10 
scenarios that are being simulated via SIMman
scenarios. 







TeachEHR
 Will track student performance, 


make comments using ink and 
tablet PCs. 


 We are not mimicking existing 
systems because they are not 
designed for teaching.


 TeachEHR is NOT a complete 
EHR system.







TeachEHR: Competencies
 Developing Competencies, here 


are some examples


 Identify and Maintain a Patient 
Record


 Manage Medication 
Administration


 Manage Patient History







TeachEHR: Anecdotes
 On the job hiring anecdotes from 


former students
 Learning via pictures of the system. 


NOT hands on. 
 When moving to another job, 


learning the new system has a 
huge learning curve. 


 Student wasn't able to transfer 
knowledge from the previous 
system to learning on the new 
system.







TeachEHR
 Training is a major issue


 Existing systems are too expensive and 
are not designed for educational purposes


 Learning EHR competencies should 
transfer from the classroom to practice
 Programming languages
 Automotive Interfaces


 Translate very well







Usable Health Records
 EHR should be usable and accessible


 Lack of usability and accessibility will result in
 Lack of trust
 Potential abuse


 Lessons from electronic voting
 No election has been proven to have been hacked; 


however, usability has altered the outcome of an 
election







Juan E. Gilbert, Ph.D.
Professor & Chair Human-Centered Computing Division


School of Computing
Clemson University
juan@clemson.edu


http://www.JuanGilbert.com/
http://www.HumanCenteredComputing.org/


http://www.clemson.edu/computing


Thank You
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This presentation will mimic the 
typical experience of a primary care 
doctor caring for an elderly patient 
with diabetes and hypertension and 


14 medications


Too much too do, too little time –


so let’s rush and hope we get to 
some of it 







Myth
Usability is only affected by software design


• Usability is also affected by workflow, time 
pressure, physical space layout, lighting, 
policies for use, and even user experience 
during implementation
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How do you document, in real time, during that typical PCP visit? How do you search, in real time, during that visit? 







Implication


• We should be careful about saying something 
is “usability certified” as to the lay person that 
means “it will work.” 


• That is misleading as “will work” has to do 
with content, data forms, and data 
integration, as well as the things on the 
previous slide 


• Recommend if we go down that path to call it 
“Certified in minimum display standards”







Myth
Making software screens and layouts simple 


and consistent leads to usability


• Applying evidence based usability design is 
important, but more important is content


• Good contrast ratios, font size, color 
standardization, etc. is necessary, but not 
nearly sufficient. 







Myth
Dense data displays lead to cognitive overload / 
simple, Google-style displays are what we need


http://en.wikipedia.org/wiki/File:Miss
ion_control_center.jpg


http://commons.wikimedia.org/wiki/Fil
e:B747-cockpit.jpg
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Myth
Health IT should integrate into clinical workflow


• What does 
“integration” mean 
when workflow is 
typically emergent?


• We need less 
integration, less keyhole 
data views, and more 
flexible availability of 
data


Test results Problems with 2 unspecified body parts


1. Gather Information from Patient
1A. Social Contact 2 2 8
1B. Problem Information 5 14 16 22 29 3 5 7 9 12 16 19 21 23 32 34 41 2 8 2 7 9 3 4 15
1C. Patient's current medications


1C(1). Using medication list
1C(1)a. EHR
1C(1)b. Paper chart 7


1C(2). Patient Source
1D. Medications 15


1D(1). Side effects, risks, benefits 6 25 4 19
1D(2). Medication instructions
1D(3). Compliance
1D(4). Effectiveness 15 3
1D(5). Evidence regarding medication treatment
1D(6). Reason for medication
1D(7). Refills needed 36
1D(8). Drug interactions 33
1D(9). Other


1E. Patient pharmacy
1F. Allergies and adverse reactions


1F(1). EHR 
1F(2). Paper chart
1F(3). Patient source


1G. Previous appointments with same doctor
1H. Cost/access/insurance
1I. Drug/alcohol use
1J. Tobacco use
1K. Exercise/diet 27 30 16
1L. Daily life activities 6
1M. Support network, living situation, or help in emergency situation 17
1N. Advanced medical directive/end of life
1O. Past medical/surgical history/problem list
1P. Family history 5
1Q. Review of symptoms/systems (not associated with main problems)


1Q(1). Skin
1Q(2). Neurological 
1Q(3). Gastrointestinal
1Q(4). Constitutional (fever, weight loss)
1Q(5). Eyes 5
1Q(6). Ears, nose, mouth and throat
1Q(7). Cardiovascular 4
1Q(8). Respiratory 9 3
1Q(9). Sleep 7
1Q(10). Psychiatric
1Q(11). Musculoskeletal
1Q(12). Hematological/joints/feet
1Q(13). Sexual/genital/urinary


1R. Vitals or weight 20 11 14
1S. Patient home monitoring information 11 21
1T. Preventative screening 36 38 6 7 8
1U. Outside medical/counseling care


1U(1). ER/Urgent care
1U(2). Specialists/other doctors (internal or external)
1U(3). Hospitalizations


1V. Test results 3 8 10 34 36 15 13 19 24
1W. Physical exam 23
1X. Diagnosis 23 11
1Y. "Anything else" question
1Z. Secondary patient
1AA. Other


2. Review patient information 17
2A. Chief complaint/reason for visit, problem information, brief patient history


2A(1). EHR 
2A(2). Paper chart 4 6
2A(3). Scratch paper


2B. Patient's current medications
2B(1). Using medication list


2B(1)a. EHR


Blue - Pt 4
Check-up 
and 
physiologica


Aqua - P  
F/u to hospita    
unspecified p   
procedure


Pink - Pt 1 Pink - Pt 2 Blue - Pt 3
Meds/recheck







Myth
User-centered design = give users what they want


• User-centered design involves users, but what 
users say they want may be wrong, mis-
specified, etc.







Implications


• We need a research agenda on design to 
support clinician cognitive work that expands 
and continues the UT-Houston SHARP. 
Aviation, nuclear power and defense have 
studied performance of their people, 
continuously, for decades. They don’t intend 
to stop. They don’t believe they have “solved 
it.” We need the same mindset







Myth
Usability is the goal


• Our focus here should not be usability, but 
design to support clinician ability to provide 
high quality and safe care. 







Implications


• The ONC should consider establishing a 
federal clinician cognitive work (or usability) 
advisory board that can help them to think 
about meaningful use, EHRs, CDS, etc from 
the viewpoint of supporting clinician cognitive 
work 







Myth
Usability measurement is subjective


• True, satisfaction and perceived ease are 
subjective, but there are hard metrics
– Accuracy
– Response time
– Time to identify / Time spent searching
– Eye gaze


• Though, perception is part of what drives 
action







Implication


• Usability testing for health IT should require 
objective metrics with which to demonstrate 
at least equivalent efficacy to paper or 
previous software versions







Myth
There are no usability standards for HIT


• Design needs to be evidence based. Evidence 
based medicine requires evidence based 
design. 







Implications


• Health IT vendors and
health systems should be 
accountable to implement 
at least minimal usability 
standards such as those 
related to font size, spacing, 
contrast, color, sound, etc. 


• Nuclear Regulatory 
Commission Human 
Systems Interface 
Guidelines could be a model


659 pages long







Excerpts







Myth
Usability = EHRs that are so intuitive you 


don’t need training


• Complex problems require complex solutions


• Healthcare and patients are complex


• Good EHRs will have to be complex


• Complexity requires training


• Complexity ≠ Complicated







Implication


• Well-designed EHRs will require extensive 
training. We must find a way to make it 
normal to provide training and assess 
competency of EHR use. 


• If we continue to not have time for training we 
are in trouble







Thank you







Finally


• We must stop the cycle of 
– Provider / Clinic  / Hospital: “Vendor, we demand 


you make the software do X”
– Vendor: “Here you go”
– Provider / Clinic  / Hospital: “This is unusable!”
– Vendor: “That is what you asked for!”


• Pilots don’t tell Boeing how to design cockpits. 
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Altarum is a non profit research institute focused solely on improving health 
and healthcare. Since 1946 we have been providing innovative solutions 
combining cutting edge systems research with consulting services


The Information & Technology Strategies (ITS) practice develops and promotes 
best practices in the application of information technology to health and 
healthcare.  Applying systems research principles and analytical objectivity, our 
practice works to:


– Increase access to health information


– Improve the organization and usability of health information


– Develop new knowledge from health information


Practice Area Objective


Through the contributions of the 8 program areas within ITS we aim to 
demonstrate that the efficiency and effectiveness of our nation’s health system 
can be dramatically improved through better leveraging health information.


Altarum Institute Information and Technology Strategies
Realizing the value of health information technology


“By focusing on ‘meaningful use,’ we recognize that better healthcare does not come solely from the 
adoption of technology itself, but through the exchange and use of health information to best inform 
clinical decisions at the point of care.” – David Blumenthal, MD, MPP 



Presenter

Presentation Notes

Just by way of background, I am a senior analyst at the Altarum Institute specifically in their Information and Technologies Practice Area.  Our work has been devoted promoting best practices in the application of information and technology to improving health delivery and healthcare.  We support multiple clients from individual clinicians to state and federal agencies in the design, selection, implementation and use of HIT.




http://healthit.hhs.gov/portal/server.pt?open=512&objID=1350&parentname=CommunityPage&parentid=5&mode=2&in_hi_userid=11113&cached�
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Common Complaints:
▲ Burdensome data entry
▲ Information overload
▲ Poor information integration
▲ Difficulty in navigation
▲ Inconsistency in representation
▲ Obscure/hidden functionality


LACK OF USABILITY = LACK OF VALUE



Presenter

Presentation Notes

So through these engagements we have developed a broad view of the role of the EHR in improving health delivery and personal and public health.  We have seen great successes in how HIT has been applied to healthcare, however we have also seen its limitations. From clinicians to researchers it is all too common to hear complaints about systems that simply do not support their work.  I don’t want to ignore the great successes that HIT has brought, but for me our success to failure ratio still needs a lot of work.  From making it difficult to get information into EHRs to preventing accurate understanding or creating inefficient use of information gathered from EHRs we are encountering a usability problem that is preventing us from broadly seeing the value we all expect from the investments we are making in HIT.



http://stuffthathappens.com/blog/2008/03/05/simplicity/�
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Key Questions
▲ How do we design for/define usability?
▲ What are the best practices, are there any standards?
▲ What is the role of users, vendors, researchers, government?


AHRQ Commissioned Reports
▲ Electronic Health Record Usability:  Interface Design Considerations  Provides 


recommended actions to support the development of an objective EHR usability evidence 
base and formative policies to systematically improve the usability of EHR systems.


▲ Electronic Health Record Usability: Evaluation and Use Case Framework  Synthesizes 
the literature and best practices regarding the usability of EHRs, provides a set of use cases to 
evaluate information design in primary care IT systems.


▲ Electronic Health Record Usability:  Vendor Practices and Perspectives Provides insight 
into the current processes, practices , and perspectives of certified EHR vendors with regard 
to key aspects of the usability of their products


Available at: http://healthit.ahrq.gov



Presenter

Presentation Notes

Which is why we starting focusing efforts beyond implementation and use of systems and started focusing on how these systems are designed in the first place.  Over the last couple of years I have been working with AHRQ to gather multiple perspectives on EHR use.  We have interviewed and worked with clinicians researchers and EHR vendors to gain a better understanding of what is currently being done to improve the usability of EHRs, what are the best practices, are there any standards and what needs to be done to improve things going forward.  This work has resulted in three reports all of which can be viewed on the AHRQ website.

One focuses on broad considerations for information design of EHRs, the second begins to develop a use case based framework for EHR evaluation and the third summarizes the results of our interviews with a small selection of EHR vendors.



http://healthit.ahrq.gov/�
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Summary of Findings


▲ We’re not there yet.
– Standards are borrowed


– Best practices aren’t defined
– Expectations are unclear


– Communication is limited
– Formal usability testing is rare


– Usability is perceived to be overly subjective


▲ But….
– Users are highly involved in EHR design and review


– Vendors are competing on usability
– Users are demanding better products.


– Plans for formal usability testing are increasing
– Vendors are willing to collaborate


“There are no standards most of the time, 
and when there are standards, there is no 
enforcement of them.  The software 
industry has plenty of guidelines and good 
best practices, but in HIT, there are none.”


“The field is competitive so there is little 
sharing of best practices to the community.  
The industry should not look towards 
vendors to create these best practices.  
Other entities must step up and define 
[them] and let the industry adapt.”


“Some products may be strong, but due to 
the familiarity of jurors of a product or 
technology, some products may be 
overrated or underrated.”


“Products are picked on the amount of 
things they do, not how well they do them.  



Presenter

Presentation Notes

By way of a summary of the findings from these reports, we are not where we want to be in terms of HIT usability.  As reported by vendors, their standards and best practices are predominately borrowed from other industries and there are few (if any) broadly used HIT design guidelines.  They are hearing from their users conflicting reports of what is being expected from EHRs.  From customization to product features the market is not yet stable.   Also in most cases product selection is being based more on features and functions than on ease of use.  Now vendors are developing their own internal guidelines for system design and development, however (not surprisingly) this information isn’t being communicated across the industry, contributing to complaints of a lack of consistency in the market.

Also by way of formal usability testing, the kind that could create the information needed to develop broad standards and guidelines, that type of undertaking is rare and limited to larger EHR vendors.  For most, usability is judged mainly by focus groups and post deployment feedback and very little actual data is generated even when direct observations of use are made.

Also there seems to be a misunderstanding of what usability really is and how it can be measured.  When we surveyed vendors to ask how we could support clinicians or government in identifying usable products, we were met with resistance, mostly stemming from fears about the subjectivity of usability, I had one vendor who compared the results of usability tests to people’s preferences for pizza toppings.

This isn’t to say all our results are bleak.  Vendors go to great lengths to ensure users are actively involved in the design and review of their products.  They see this as being of great value especially looking forward to when features and functions of EHRs will be more standardized and vendors see usability as their key competitive differentiator in the future.  Also vendors are seeing signs of users becoming more sophisticated in their buying process going beyond features and functions and demanding products that are easier to use.  In response future plans for vendors include increasing their reliance on usability testing, either hiring more usability experts, building labs or ensuring user testing comes earlier in the design process.

Also vendors are willing to collaborate, in fact they already are on issues of patient safety and standardization of vocabulary.  Any individual vendor is reluctant to “open the vault” and reveal their strategies for product design, but they all expressed a willingness to work together with government and researchers to develop standards which can be applied across all.
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Recommendations for Next Steps…
▲ Build a Framework


– Through development and evaluation of EHR performance under defined use 
cases, increase our understanding of clinician-EHR interaction.


▲ Evaluate and Measure EHRs
– Develop objective metrics to describe EHR’s impact on ergonomic workload, 


cognitive workload and data comprehension.


▲ Communicate Results
– Present evaluation findings to EHR vendor and user communities to encourage 


improvements in design and increased inclusion of usability in purchasing 
considerations.


▲ Increase Use of Formal Usability testing
– Define usability testing as a best practice and encourage vendors to move beyond 


user feedback and incorporate more formalized approaches.


▲ Create Guidelines, Standards and Best Practices
– Encourage broad evaluation and research to develop guidelines and standards in 


EHR design and development which can be applied across the vendor community.



Presenter

Presentation Notes

These findings have led us to a set of recommendations for next steps

First we simply need a framework to study usability, in this environment where usability is misunderstood and baselines and standards don’t yet exist we need to increase our understanding of the clinician EHR interaction and define a framework upon which usability can be studied and measured.

We can then use that framework to directly evaluate and measure EHR design in an objective standardized manner, allowing for direct measurement of important issues of design, such as impact on both physical and cognitive workload or  effects on data comprehension.

And of course these results need to be communicated in a way that can inform both the user and vendor communities, which we hope will increase the use of formal usability testing, furthering our understanding of how design impacts clinicians work.

Finally we hope these endeavors will end in the development of guidelines and standards which can be applied broadly across the HIT community allowing for improved consistency and overall more usable designs.
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Administrative


• Effectiveness
• Accuracy
• Clinical Trials


Clinical Evidence


Point of Care


• Test Results
• Diagnoses
• Co-morbidities
• Prescriptions
• Allergies


Consumer


• Choice of provider
• Treatment options
• Self management


Population


• Disease prevalence
• Trends
• Outbreaks
• Immunizations


To Create Systems that Improve Health


Increase Access to 
Health Information


• EHR Adoption Support
• Public health surveillance
• Health Information Exchanges
• Personal Health Records


Improve Organization of 
Health Information


• Information design
• Workflow and cognitive alignment
• Decision support systems
• Useful performance scorecards


Develop New Knowledge from 
Health Information


• Pattern and trend analysis
• Broader effectiveness studies
• Quality reporting
• Modeling and forecasting


Leveraging Health Information


• Claims
• Referrals
• Enrollment
• Eligibility


Information and Technology Strategies
Our work in context





		Best Practices in Usability and Information Design of Electronic Health Records

		�

		Common Complaints:�

		Key Questions

		Summary of Findings

		Recommendations for Next Steps…

		Slide Number 7
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Impacting Usability with Appropriate 
User-Based Research 


Janey Barnes, Ph.D.
Human Factors Specialist, User-View, Inc. 







Main Points


• NOW - Usability Education
• Appropriate Usability Methods
• Sharing Findings


July 2010 2







Now - Usability Education


• Efficiency, Effectiveness and User Satisfaction
– Efficiency and Effectiveness
– User Satisfaction


• Usability is not just user satisfaction 
• Usability is not asking the physician advisory 


board what they like/don’t like


July 2010 3







Appropriate Usability Methods


• Applied Behavioral Science 
– with physical, cognitive and social and organizational 


components (even HIT includes all these 
components)


– Systems require a systems level approach
• Match the Research Method   the Research 


Question  How the Data will be Used
– Formative / Summative
– Informal / Formal
– Data for Selection
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Sharing the Findings


• With the “builders” (designers, developers, etc.)
– Centralized repository to share data driven 


standards, best practices, guidelines
• With Purchasers


– Initial usability ratings  Raise the usability bar NOW
• With Clinicians


– Shared responsibility for usability
• With other Stakeholders


– Who and Why  Appropriate level of reporting
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Main Points


• Usability Education NOW
• Using Appropriate Usability Methods
• Sharing Findings
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Neil Patel, M.D.
Usability in Health IT Conference


NIST, Gaithersburg, MD
July 13, 2010


IMPLEMENTING AN EHR IN AN INNOVATIVE MEDICAL 
HOME PRACTICE







Background:
The Special Care Center


Atlantic City, NJ


Partnership between:
• Hotel Workers’ Union Welfare Fund
• And a Baldrige award winning, not-
for-profit corporate health system


+







Background:
What makes us different?


Source: Large West-coast self-insured employer PPO data, 2005. 
n=147K


Healthy- 50-100%ile- 5% costs


Acute illnesses- 20-50%ile- 15% costs


Complex- 0-10%ile- 65% costs


Simple Chronic- 10-20%ile- 15% costs


What if we 
provide the best 
primary care to 
the sickest, 
neediest, and 
costliest patients?


$
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The most complex patients incurred the greatest cost and are the least well served by traditional primary care
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Our Patients are the Sickest







46%


33%


16%


5%


English


Spanish


Gujerati/Hindi


Other


Ethnicity


44%


17%


15%


12%


5%
7%


Hispanic
Non hispanic white
African American
Asian Indian
East Asian (Korean, Chinese, Philipino
Other/declined to answer/not known


Our Patients are Socially Complex


Ethnicity


Language: Majority non-English


Occupation:


Low wage workers


• Housekeepers


• Kitchen workers


• Janitors


• Bartenders


• Waitresses







Yet our Outcomes are Superior
Diabetes Outcomes vs Benchmarks


0.0%


10.0%


20.0%


30.0%


40.0%


50.0%


60.0%


70.0%


Benchmark


SCC Jul 08


SCC Jul 09


SCC Mar 10


Benchmark 49.1% 19.1% 51.3%


SCC Jul 08 45.0% 15.5% 55.0%


SCC Jul 09 46.8% 13.3% 64.7%


SCC Mar 10 51.1% 15.0% 64.8%


A1C < 7 A1C > 9 LDL < 100







Other Health Outcomes


0.0%


10.0%


20.0%


30.0%


40.0%


50.0%


60.0%


70.0%


80.0%


90.0%


Benchmark


SCC Jan 09


SCC Aug 09


SCC Mar 10


Benchmark 71.3% 42.6% 15.0%


SCC Jan 09 79.4% 64.1% 19.0%


SCC Aug 09 81.2% 78.6% 26.0%


SCC Mar 10 82.9% 73.3% 40.5%


SBP <=140 in HTN LDL <=100 in CAD
Quit smoking in SCC 
with COPD/Asthma


Yet our Outcomes are Superior







Medical Spending Trend


4.2%


-22.4%


-23.9%


-8.1%


-29.6%


55.9%


42.9%


-40.0
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-10.0
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ER visits


Admits


LOS


Inpt days


Drug costs


Office visits


Yet our Outcomes are Superior







How do we do it?


Team of caregivers:
• Health coach
• Mental health
• Pharmacy
• Yoga
• Physician / NP


Data-enabled, proactive care using
• Registry queries
• Live hospital feed


Results-oriented global budget
• We are paid to manage 


patients not for visits
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The most complex patients incurred the greatest cost and are the least well served by traditional primary care







Our IT System:  Usability?


Electronic Health 
Record (ECW)Customer 


Relationship 
Manager (CRM)


Registry (docsite)


Powerchart (labs)


Powerpoint 
presentations


Excel 
spreadsheets


Shared Care plans 
(MS Word)


Claims systems


Hospital 
demographics


Outlook email


Pharmacy System 
(opus)











The Good...


Why go paperless?
•
• Electronic charts are accessible at all times 


and to multiple users
• Many repetitive tasks can be automated
• Electronic prescribing can enhance safety







The Bad...


We ran into problems that would disrupt care in any 
medical practice


• Medication list errors
• Security holes in electronic prescribing
• Software slow-downs and crashes
• No electronic lab interface
• Clinical warnings and alerts were useless


Most frustrating was that the solutions to these 
problems were not in our hands







The Ugly...


• How did the EHR measure up with the 
demands of our innovative medical home 


practice?







The Ugly...


Team-based care
• EHR was designed for a single physician 


practice
• No robust ability for team members to 


communicate with each other
• No capability for proactive management







The Ugly...


The EHR does not facilitate data-driven 
population management


• Built in registry was inaccurate and incapable
• No clinical dashboards or integrative reports 


to facilitate practice improvement
Our ultimate solution was to use a second web-


based registry system







The Ugly...


The constraints of the EHR stifled innovation
• Our disruptive change model was 


compromised by an EHR designed for a 
conventional practice











The Ugly...


The constraints of the EHR stifled innovation
• The EHR is rigid, we could not implement 


many changes without a long process of 
lobbying the IT department or vendor


• Systems that are built to improve revenue in 
a fee for service environment are not built to 
improve care.







Why are electronic records hard to use?


• What are electronic records 
really designed to do?


• How can we rethink our 
design specifications to 
make EHRs more usable?







Thank you
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AHRQ’s Health IT Program


Establishing a Health IT Usability and 
Accessibility Research Agenda


Matt Quinn
Special Expert, Health IT


Agency for Healthcare Research and Quality (AHRQ)
Department of Health and Human Services
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AHRQ’s Mission


Improve the quality, safety, 
efficiency and effectiveness of 
health care for all Americans
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Research At HHS                       
What is AHRQ’s “Space?”


NIH
Biomedical 
research to 


prevent, 
diagnose and 
treat diseases


CDC
Population health 


and the role of 
community based 
interventions to 
improve health


AHRQ
Long-term and 
system-wide 


improvement of 
health care quality 
and effectiveness
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Patient-centered, not disease-specific

Dual Focus -- Services + Delivery Systems Effectiveness research focuses on actual daily practice, not ideal situations (“efficacy”)
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Why Focus on
Usability & Information Design?


 Recommendations from the field


 Viewed as a key to:
– Adoption
– Safe & effective use
– Innovation


 Important gaps in knowledge & practice







5


AHRQ EHR Usability Activities -
Overview


 Foundational Reports
– EHR Usability: Eval and Use Case Framework
– EHR Usability: Interface Design Considerations


 Vendor Processes and Practices Report


 EHR Usability Evaluation Toolkit
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EHR Usability Evaluation Toolkit


 Synthesizes available guidelines into 
objective usability rules


 Develops a toolkit for evaluating primary 
care EHR usability


 Tests toolkit in practices, vendors, 
certification body


 Disseminates tool







Thanks!


http://healthit.ahrq.gov


Matt Quinn
matthew.quinn@ahrq.hhs.gov



http://healthit.ahrq.gov/�
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Usability in Health IT: Technical Strategy, Research and Implementation
National Institute of Standards and Technology


July 13, 2010


Rebecca Grayson
User Reflections







 For EHR developers:
 Identify best practices
 Develop design guidelines
 Perform standard, objective evaluations


 For EHR consumers:
 Identify best practices for product evaluation prior 


to purchase
 Identify best practices for evaluation of product 


implementations
 = almost 2 years







 Current state 
 Healthcare orgs must purchase and implement 


EHRs now (for ARRA funds)
 Usability evaluations rarely performed


 Need for action
 Healthcare orgs require actionable education on 


evaluating usability
 Organizations that provide selection and 


implementation services require new skill set







 Draft just completed:


“Selecting an EMR for Your Practice: 
Evaluating Usability”


HIMSS EHR Usability Task Force


 Targeted for RECs and small-med practices
 Quick-release first draft to address 


immediate need







 HIMSS usability evaluation guide contains:
 “Usability” defined and explained
 Usability principles clarified by EMR examples
 Steps to include in the selection process
 How to perform a simple hands-on usability test
 Samples of:
▪ Usability questions to include in an RFP
▪ Usability testing scenarios
▪ Post usability test questionnaires











 Steps before purchase:
 Engage your users from the start
 Consider practice goals
 Include usability questions in your RFP
 Review available survey data
 Perform usability tests with final contenders
 Observe other similar practices with same system
 Discuss your findings with the vendor







 Much the same as product selection…
 Same principles and methods apply, e.g.:
▪ Apply usability principles to configured workflows and 


screen additions or changes 
▪ User test changes using accepted methods (for 


efficiency, effectiveness and satisfaction)


 Resist excessive and/or undisciplined 
customization  too easy to undermine the 
usability of the original product design







 RECs:
 Cultivate a “culture of usability”
▪ Educate consulting staff
▪ Include usability as a factor in product recommendations
▪ Provide direct assistance to practices


 Compile directory of Usability Specialists in your area
 HIT consulting firms:
 Ramp of staff to include Usability Specialists
 Include usability practices in vendor selection and 


implementation services







 Vendors:
 Support purchasers in product evaluations
 Request their results – emergent patterns across 


clients may inform product evolution
 Project to watch: 
 AHRQ “EHR Information Design and Usability 


Toolkit” – to assist healthcare organizations in the 
evaluation of products and implementations







 Download the draft HIMSS EMR usability 
evaluation guide from:
HIMSS EHR Usability page 


http://www.himss.org/ASP/topics_FocusDynamic.asp
?faid=358


 Provide feedback on how to make it most useful


Thank you!



http://www.himss.org/ASP/topics_FocusDynamic.asp?faid=358�
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Observations:
Clinician Happiness and


IT User Experience


Jacob Reider, MD
Chief Medical Informatics Officer, Allsripts







to remember


•


•


•


•


•


•


User experience is a continuum


Happy users are productive users


Don't listen to the executives - listen to the users


Don't listen to what the say - listen to what they do


Don't give them what they ask for - give them what they
need.


"You can't alert your way to quality"















































































































































The HIMSS Electronic Health Record (EHR) 
Association  (EHRA) is a trade association 
of Electronic Health Record (EHR) 
companies, addressing national efforts to 
create interoperable EHRs in hospital and 
ambulatory care settings. 


The EHR Association operates on the 
premise that the rapid, widespread 
adoption of EHRs will help improve the 
quality of patient care as well as the 
productivity and sustainability of the 
healthcare system.







to remember
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•


User experience is a continuum


Happy users are productive users


Don't listen to the executives - listen to the users


Don't listen to what the say - listen to what they do


Don't give them what they ask for - give them what they
need.


"You can't alert your way to quality"
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Meaningful Use: 
Meaning Less? Or Meaning More?


NIST July 13, 2010 


Ross Koppel, Ph.D. 
Sociology Department, School of Arts & Sciences, & 


Center for Clinical Epidemiology & Biostatistics, 
School of Medicine, University of Pennsylvania;


Rand Corporation; AMIA Evaluation Working Group Chair
rkoppel@sas.upenn.edu
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MU: Motivation and Rationale


HITECH and Policy: 


• Encourage use


• Our subsidy > Your use


• Threshold use rules


• “Certified” products 


• Graduated timetable


Important: Pre-HITECH vs. With HITECH
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Presentation Notes

Use for better health care, patient safety, EBM, cost reduction, public health monitoring, certified systems, etc;  (Don’t spend time on this)  SUBSIDY:  $19 b and 30b for use; I’ll also distinquish between pre HITECH and HITECH







MU: Motivation and Rationale


Vendors:
• Encourage purchases
• Establish certification
• Bench vs. in situ testing *
• Establish use rules
• Interoperability vs. “Suite” Control 
• Regulatory capture


*Irony?
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Vendors of course have every right to act like vendors.  They were early to the table to create CCHIT. 







Pre-HITECH vs. with HITECH 


Pre-HITECH
• CCHIT: Pub/Private 


partnership
• Certification optional
• CCHIT committees work 


very hard
• Certification validity 


With HITECH
• NIST participation: 


stringent/transparent
• Certification Required
• New focus on usability
• ONC studies of HIT use
• Includes home-grown 
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CCHIT from industry It obtained gov’t funding ($7.5 million initially).  Many of the committees did wonderful work, but vendor power NOT WELL KEPT SECRET. Current certification process is a paid fee system: Judges report approving EHR that required 8 hrs and 4 engineers to enter 1 med order w/ somewhat complicated schedule. But function was approved. Of course, industry role in development of MU was extensive, as it is in HIT committee leadership.  On the other hand, with the current administration, there has been a clear attempt at moderating the industry hegemony. This meeting is a perfect example…and there are other examples (listed here).  But the history of meaningful use little discussed. It may help us understand how we got here. 







Sufficient Focus On 
Usability?  And Interoperability?


Hiding or 
missing?







Perceived Facilitators of Adoption of Electronic-Records 
Systems among Hospitals with Systems as Compared with 


Hospitals without Systems
Jha et al. NEJM 360 (16): 1628, Figure 2 (16 April 2009)


More 
money


More
money, 


incentives
Tech support


Objective 
evaluation


List of 
certified 


EHRs 


No questions asked, nor findings about, 
Usability or Interoperability as facilitators
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Only answers to questions asked.  Not asked about … 







Electronic Health Record
Usability, Vendor Practices, and Perspectives


C McDonnell K Werner L Wende (Altarum Institute) for AHRQ


“There are no [usability] standards most of the 
time, and when there are standards, there is no 
enforcement of them. The software industry has 
plenty of guidelines and good best practices, but 
in health IT, there are none.”   p4







Research that has Addressed Usability


One of the key negative factors retarding the 
adoption and appropriate utilization of EHR 
systems is their unacceptable levels of 
usability.


Belden J, Grayson R, Barnes J.   Defining and Testing EMR Usability: 
Principles and Proposed Methods of EMR Usability Evaluation and Rating.  
HIMSS EHR Usability Task Force.  June 2009.  







What Would Certification and
Meaningful Use Look Like If They Were 


Created de Novo? 
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So we ask a question. 







If We Started de Novo? 


• Interoperability 


• Usability 


• Odd Thresholds: Hospitals need only 10% of 
orders via CPOE


• Numbers of CDS alerts


• Other functions….  


m
or


e


m
or


e
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Would Interoperability and usability have received more focus?  I think yes! 
We see thresholds designed around existing software rather than what’s best for healthcare, eg., why only 10% of orders via CPOE.  If you have CPOE, why not 90%?   Hospitals are cherrypicking and defeating intention.  Some are using separate ED – CPOE systems to reach 10%.
If we believe in CDS– why so few required?  Why not greater use of Rxnorm? 
Other functions selected in hospitals seem built around existing vendor availabilities. 
Paving the cowpath..comes to mind. 








Direction of Causation?


Usability
Wider 


Adoption


Wider 
Adoption


Usability and 
Interoperability


Usability
Wider 


Adoption


Best Route to Wider Adoption:
Same HIT With Incremental Improvements?


OR 
More Usable/Interoperable HIT? 
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To examine the origins of HITECH and MU, we have this remarkable paper by Aycock et al. A cerner business strategist. 







(1)
“The higher the regulatory burden 
placed on vendors the greater the 
advantage is to incumbent vendors. 
Therefore, it is a critical time to 
influence the direction of 
regulatory decision regarding 
“meaningful use”…. Cerner should 
invest resources …and partner with 
other incumbent firms to lobby the 
government to raise the regulatory 
hurdles as high as possible….” 







(2)
“Cerner should influence policy 
makers to [increase] the 
meaningful use bar… [A high bar] 
would also erect significant barriers 
to entry for new firms and 
encourage small, less technically 
capable and financially limited firms 
to exit the market.” 
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To examine the origins of HITECH and MU, we have this remarkable paper by Aycock et al. A cerner business strategist. 







(3)
“The message to government 
officials must not appear to be for 
the purposes of establishing 
barriers to entry, rather, it must 
suggest that meaningful cost 
savings and quality improvements
cannot be achieved without a high 
standard of “meaningful use.”







The Use and Meaning of Patient Safety 


“Because patient safety is viewed so 
favorably, our task is to ensure HIT 
appears to be related to patient safety”


Dr. Douglas Peddicord
(AMIA’s Chief Lobbyist)


Washington Health Strategies Group
Oldaker, Belair & Wittie LLP
Phoenix, Arizona, May 2010



Presenter

Presentation Notes

And the ability to enlist academics like me must not be underestimated







To Conclude:  Without Usability…


Little moves


Galileo 







To Conclude:  
Without Interoperability


Little Happens


Galileo On Projectile Motion 







And easier to measure Usability
and Interoperability than many 


other things


400 year old telescope







1. HITECH’s current aims… with     focus on: 


2. Interoperability


3. Usability  (Here Today!)


4. Patient Safety (A happy outcome)


Thank you.  Ross Koppel, Ph.D.


rkoppel@sas.upenn.edu


Conclusion
Now matter how we got here: 


The question is what should we do? 
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Enhancing User Performance and Avoiding 
Safety Problems through Analysis, 
Discovery, Prioritization and Design 


Considering usability for Health IT systems from 
a safety & effectiveness perspective


Ron Kaye 
Human Factors and Device Use-Safety Team Leader 
Office of Device Evaluation
Center for Devices and Radiological Health
U. S. Food and Drug Administration


Presented at: 
National Institute of Standards and Technology
Health IT Workshop
July 13, 2010


Ron.kaye@fda.hhs.gov







Safe & 
effective


use


Unsafe, 
ineffective


use


Use Environment, e.g.,
• Light, Noise
• Interoperability
• Procedures
• Distraction
• Workload


Users 
• Knowledge
• Abilities
• Expectations
• Limitations, etc.


Device (user interface)
Logic and sequence of interaction; operation 
requirements; screen design and layout; color coding; 
alarms; feedback; help; cues; safety mechanisms; user 
manuals, IFU.    


OutcomeHF Considerations


Device
Use
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Usability Problems in Design: 
Noticed, Reported, Understood 


• Use error
– Can be detected


• Detection will guide effective corrective 
actions 


– Can be minimized or eliminated by 
design modification 







Human Factors/Usability Approach


• Consider intended users of the technology
– What they need the technology to do
– Knowledge, abilities (including variability in ability)
– Expectations
– Level and kind of training necessary 


• Consider the environment where it will be used
– How aspects of the environment can interact with the user


• Consider the structure of the user interface 
– All aspects of technology with which users interact
– Not only “screen design” but the logic that defines sequences of 


interaction, navigation through system architecture,  terminology, 
displayed information, etc.


– User manual and reference materials 







Human Factors/Usability Approach


• Evaluate the tasks required to be performed by users


• Involve users in casual interaction and evaluation of 
prototypes, system components, then use more 
structured evaluations of simulated use focusing on 
important aspects of interaction.
– Obtain measures of performance
– Obtain subjective evaluation (by the users themselves)


• Modify design and re-evaluate as necessary







Design Considerations
Usability difficulties come in two main flavors: 


1. Anticipated
• Known problems very helpful, expert review, risk 


analytic techniques  
• Can be difficult to identify all hazards analytically


2. Unanticipated
• May be most important focus
• Identified in user-based review and evaluations 


analysts 
• If not, then identified in final/validation testing







Design Considerations


• User preference does not necessarily = optimum 
design


• Aspects of use with a low frequency of occurrence can be 
as important or more than those that taskes that are 
performed often. 


• Consider the atypical: 
– use conditions 
– uses 
– users







• “Error tolerance” good attributes for many 
devices
– Features of the UI that prevent activation of critical 


actions following minor, incorrect actions by user


• Potential difficulties are anticipated/identified
• Design of the UI to control their likelihood. 
• Examples: 


– Request verification before proceeding
– Parameter limits (e.g., values greater than “250” not 


accepted) 


Design Considerations







“Use Safety” Evaluation
• Major issues are best addressed prior to final/validation 


testing through early user involvement and “formative” 
evaluations


• Test protocol focused according to identified priority of 
tasks or “use scenarios.” 


• Environment of actual system use and design 
configuration are addressed


• Performance measured meaningfully
– Performance (a.k.a. “usability”) goals, such as “80% of users were 


successful indicates up to 20% failure rate.    







National and International 
HF Standards applicable to HF Medical 


Devices


• ANSI/AAMI/ISO 14971:2001 Risk Management
• ANSI/AAMI HE74: 2001, Human factors design 


process for medical devices
• ANSI/AAMI HE75: 2010, Human factors design 


principles for medical devices (in progress)
• IEC 62366 Usability 
• IEC 60601-1-6 Usability
• IEC 60601-1-8, Alarm Systems







Thank You





		Enhancing User Performance and Avoiding Safety Problems through Analysis, Discovery, Prioritization and Design �

		Slide Number 2

		Usability Problems in Design: Noticed, Reported, Understood 

		Human Factors/Usability Approach

		Human Factors/Usability Approach

		Design Considerations

		Design Considerations

		Design Considerations�

		“Use Safety” Evaluation

		National and International �HF Standards applicable to HF Medical Devices

		Thank You 






© 2010 by Jiajie Zhang


Jiajie Zhang, PI
And SHARP-C Team


National Center for Cognitive Informatics & Decision Making in Healthcare


(Funded by ONC SHARP Program)


University of Texas School of Biomedical Informatics at Houston


The SHARP-C Approach to EHR Usability







© 2010 by Jiajie Zhang


SHARP-C Overview
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SHARP-C  Member Institutions
 The University of Texas Health Science Center at Houston
 Arizona State University
 Baylor College of Medicine/Houston VA Medical Center
 Baylor Health Care System
 Harvard University 
 Intermountain Healthcare
 University of Maryland at College Park 
 University of Washington
 VA Palo Alto Health Care System


 And many individuals from various institutions
3
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Challenges in HIT Adoption & Meaningful Use


CognitiveSecurity/PrivacyFinancial Social/Cultural Workforce


Biomedical Informatics Cognitive Science Computer Science Industrial & Systems Engineering Clinical Sciences OtherHealth Services Research


Technology


National Center for Cognitive Informatics and Decision Making in Healthcare


Interdisciplinary Approach


Academic Institutions HIT Vendors Hospitals Patient Groups Government Professional Associations


Cooperative Program


Clinicians Other Stakeholders


Challenges


Approach


Common  Use Cases for 
Research, Development, & 


Evaluation 
For Providers 


• Review patient history 
• Conduct patient assessment 
• Determine clinical decision 
• Develop treatment plan 
• Order additional services 
• Prescribe medications 
• Document visit 


For Patients & Providers 
• Communicate with providers 
• Manage medications 
• Manage chronic conditions 
• Understand health 
 


How NCCD’s Six Projects Map 
to ONC’s Research Challenges ONC-Identified Major Research Challenges 


for Patient-Centered Cognitive Support P1 P2A P2B P3 P4 P5 


 X  X X  X     
Creating models that support dynamic 
abstraction of clinical information 
 


X     X X X  
Techniques for parsimonious information 
display that simplifies, while capturing essential 
features of a clinical decision problem  


 X X       
Understanding decision making under stress and 
time pressure, and its implications for cognitive 
support 


 X  X  X   X X 
Communication to clinicians, addressing 
message content and delivery, that blends with 
workflow 


X       X    
Methods to support decisions that involve 
multiple stakeholders, taking into account their 
preferences and utilities 


X       X   
Methods for minimizing and simplifying, when 
it is necessary, manual data input by clinicians 
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A Unified Framework 
for EHR Usability
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UFuRT
- User, Function,  Representation,  & Task analyses


 For
Evaluating usability of existing EHR systems
Designing EHR systems with built-in usability
Measuring EHR usability objectively
Guiding EHR usability standards
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Functions


Objects Operations


Goals


Constraints


Ontology of Work


Users


Knowledge Skill


Tasks


User 
Procedures


Machine 
Procedures


UFuRT: A Unified Framework for EHR Usability 


Intrinsic
Complexity


Extrinsic
Usability


Representations


Hierarchical 
Representation


Distributed 
Representation


Isomorphic 
Representation


EHR User 
Persona


EHR Work Ontology 
(including subsets of 


Meaningful Use)


EHR Workflow 
and task sequence


Representation 
Taxonomy of 


EHR UIs
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UFuRT 
for Evaluating Existing Systems
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A fraction of OpenVista System Structure (8500 
nodes total)
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A fraction of OpenVista System Structure (8500 
nodes total)
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A fraction of OpenVista System Structure (8500 
nodes total)
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“Popularity” of Nodes
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EHR-X vs. EHR-Y: CPOE Modules


714 Nodes in System Y CPOE


288 Nodes in System X CPOE
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EHR-X vs. EHR-Y : Domain Functions


EHR-X EHR-Y
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EHR-X vs. EHR-Y : Heuristic Evaluation


EHR-X
EHR-Y
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EHR-X vs. EHR-Y: Heuristic Evaluation


EHR-X
EHR-Y
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Average Execution Time per Task
se


co
nd


s
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Average # of Steps per Task
St


ep
s
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UFuRT 
for Designing New Systems
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“SOLVER” – Butler, Zhang, et al. 
 An Information System for Scheduling Aircrafts (F-16) for 


Flying and Maintenance


 The old system is similar to a typical clinical practice 
with hybrid medical records
 A lot of paper records
 Many isolated computer software applications
 Labor intensive
 Team work 


 The new system is more like  an integrated EHR with 
excellent usability
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Users


Knowledge Skill


Functions


Objects Operations


Goals


Constraints


Ontology of Work


Tasks


User 
Procedures


Machine 
Procedures


Representations


Hierarchical 
Representation


Distributed 
Representation


Isomorphic 
Representation


• ProSuper, OPS, pilots, et al.


• 2-3 technical managers in Squadrons 
– work intensely for 3 days every week 


– produce a good quality flying and maintenance 
schedule for the following week


• Highly trained and experienced


• Use a lot of artifacts
– paper charts, databases, spreadsheet, handbooks, etc.
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Functions


Objects Operations


Goals


Constraints


Ontology of Work


Users


Knowledge Skill


Tasks


User 
Procedures


Machine 
Procedures


Representations


Hierarchical 
Representation


Distributed 
Representation


Isomorphic 
Representation


(From Butler, Esposito, Hebron, Bahrami, Zhang, & Kieras, 2006)From Zhang, Butler, Hebron, Bahrami, & Esposito, 2006From Zhang, Butler, Hebron, Bahrami, & Esposito, 2006
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Functions


Objects Operations


Goals


Constraints


Ontology of Work


Users


Knowledge Skill


Tasks


User 
Procedures


Machine 
Procedures


Representations


Hierarchical 
Representation


Distributed 
Representation


Isomorphic 
Representation


(From Butler, Zhang, Esposito, Bahrami, Hebron, & Kieras, 2007)
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Tasks


User 
Procedures


Machine 
Procedures


Functions


Objects Operations


Goals


Constraints


Ontology of Work


Users


Knowledge Skill


Representations


Hierarchical 
Representation


Distributed 
Representation


Isomorphic 
Representation


(From Butler, Zhang, Esposito, Bahrami, Hebron, & Kieras, 2007)
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ROI for SOLVER


From:


3 people for 3 days


To:


1 person for 11 minutes







Hierarchy of HIT Use Evaluations


Health care process improvements


Care giver 
interactions


Patient 
interactions


Admin 
interactions


Actionable 
metrics for 
HIT design


Meaningful UseLonger-term


Workflow-
BPMN


Usability tests-
ISO 25062


Time-frame Objective Standards-
guidelines
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EHR 1 > EHR 2


Intrinsic
Complexity


Extrinsic
Usability


Work Ontology


Users


Tasks


Representations


Conclusions


Useful


Usable


EHR Usability
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National Center for Cognitive Informatics 
and Decision Making in Healthcare
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Other SHARP-C Personnel for 
EHR Usability 
 University of Washington Team
 Keith Butler
 Mark Haselkorn
 Ali Mokdad


 Consultants
 Ali Bahrami, Ellen Bass, Chris Esposito, David Kieras, 


Mark Musen, David Woods
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Backup Slides







© 2010 by Jiajie Zhang


Record CBC for PATIENT,CLINICAL F 
Operator Sequence: KLM Code Time (s)
… … …
Find the "Orders" tab M 1.2
Point to "Orders" tab P 1.1
Click "Orders" tab B 0.1
Find the "Common Orders" M 1.2
Point to "Common Orders" P 1.1
Click "Common Orders" BB 0.2
Wait for the system to show "Common Orders" 
pop-up window


W 0.1


Find the "LAB ORDERS" M 1.2
Find the "Search All Labs" M 1.2
Click "Search All Labs" B 0.1
Wait for the system to show "Order a Lab Test" 
pop-up window


W 0.2


Find "Available Lab Tests" M 1.2
Point to "Available Lab Tests" field P 1.1
Click  "Available Lab Tests" field B 0.1
Type "CBC" K(3) 0.84
Point to "CBC" on the lab test list P 1.1
Click "CBC" on the lab test list B 0.1
Point to "Order" button P 1.1
Click "Order" button B 0.1
Point to "Close" button P 1.1
Click "Close" to close the "Order a Lab Test" pop-
up window


B 0.1


… … …


Total Time 39 35.06


Task
Evaluator 1 Evaluator 2


Steps Time Steps Time
Record CBC (Complete Blood Count) for PATIENT,CLINICAL F 39 35.06 40 37.4
Retrieve CBC for PATIENT,CLINICAL F 17 20.04 18 22.9
Manage (Discontinue) CBC LB #125 for PATIENT,CLINICAL F 31 32.22 32 34.6
Record "Chest X-ray PA and Lateral" for PATIENT,CLINICAL F 51 52.34 52 55.65
Retrieve "Chest X-ray PA and Lateral" for PATIENT,CLINICAL F 17 20.04 18 22.1
Manage (Discontinue) "Chest X-ray PA and Lateral" for PATIENT,CLINICAL F 31 32.32 32 34.7
Record "Blood Bank Orders for Type & Cross 2 units Red Blood Cells" for PATIENT,CLINICAL F 43 38.84 44 40.9
Retrieve "Blood Bank Orders for Type & Cross 2 units Red Blood Cells-LB #126" for PATIENT,CLINICAL F 17 20.04 18 21.14
Manage (Discontinue) "Blood Bank Orders for Type & Cross 2 units Red Blood Cells-LB #126" for PATIENT,CLINICAL F 31 32.22 32 34.6
Record "Physical Therapy" for PATIENT,CLINICAL F 38 51.02 39 53.4


KLM Analysis for CPOE lab order 


Partial Comparison for Total Use Cases
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Heuristic Analysis
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Usability Violations


Consistency & 
Visibility
1. Window shown is 


called the Patient 
Select popup but the 
Alerts being show 
are for the physician 
and not specific to a 
patient and there is 
not indication to the 
user that these are 
for the user logged 
on to the system.


Memory & Match
2. The user has to 


remember that the 
Alerts are for all 
patients. The user 
has know where to 
look for the Alerts 
and they should have 
more prominent.


3. The icons do not 
match the expected 
use of these symbols. 
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A Complexity Measure from Open Vista


OpenVista  is 
nineteen levels 
deep
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Ontology of EMR Structure
 To transform and 


integrate data
 To share common 


understanding of 
the structure


 To analyze 
domain 
knowledge
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TOOLS in DEVELOPMENT
Code Name: SHRIEK
(Sharp Health Record Usability Evaluation Workbench)
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Established Evaluation Techniques for IT Use


technique


Coverage # users 
involved


Team skill 
rqmts.


$ cost 
per test-
user


standard/
guideline


Inspection 
techniques


quick look at 
usability [19, 26]


None-
project 
team only


Usability 
eng., dev


&100-
1,000


[26]


Formative 
testing


“de-bugging” the 
UI [29, 8]


4-16 Usability 
eng.


$600-
1,000


[19]


Summative 
testing


Statistical 
estimate on task 
[8, 31] 
performance


10-80 Statistics & 
design of 
experiments


1,200-
2,400


ISO 25062


Business 
Process 
Modeling/ 
Simulation


Workflow 
efficiency of 
organizations


10-30 Knowledge 
modeling; 
Discrete 
event 
simulation


$100-
1,000


BPMN;
IDEF3


A/B web testing/ 
application 
instrumentation


Statistical 
comparison/anal
ysis of 
designs[20]


100,000-
3,000,000


Statistics & 
design of 
experiments


$0.02-
0.05


[20]


Butler, Jacob & Kieras CHI2009 Introduction & Overview of 
HCI 
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Single Usability Metric


S U M Sauro & Kindlund, 2005


3  products


4 metrics
time, errors, completion, satisfaction


10 tasks















Comparative Usability Evaluations







C U E -2 1998


9 teams


3 weeks


310 problems







78


problems reported by more than one team







problems reported by more than half the teams


6







problems reported by all teams


0







C U E -4 2003


17 teams


9 tested 8 expert reviews


340 problems







problems reported by more than one team


135







problems reported by more than half the teams


9







61problems identified as “critical”







How can development teams be 
confident they are addressing the 
right problems?







“It’s very 
simple:  


they can’t 
be sure!”







C U E -8 2009


15 teams


5 tasks


quantitative testing







Rent an intermediate size car at Logan Airport in Boston, 
Massachusetts, from Thursday 11 June 2009 at 09.00 am to 
Monday 15 June at 3.00 pm. If asked for a name, use John 
Smith, email address john112233 @ hotmail.com. Do not 
submit the reservation.







time on task to rent a car















50 million        82% satisfaction







Because its designers forgot Platt’s 
First, Last, and Only Law of User 
Experience Design (“Know Thy 
User, for He Is Not Thee”), that 
product is going to crash in 
flames. 


− David Platt, Computer Science Professor, 
Harvard University Extension



Presenter

Presentation Notes

As we look to certify, we shouldn’t be overly prescriptive or dogmatic and inhibit innovation. 







primum non nocere



Presenter

Presentation Notes

First, do no harm.







usability safety







identify patient, allergies, DNR, alert







thank you
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