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Agenda

• Introduction to today’s presenter

• Human Factors and EHR Usability Recap

• Usability Case Studies

• Usability Resources

• Announcements and Evaluations
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Introductions
MedStar Health National Center for 
Human Factors in Healthcare

Zach Hettinger, MD, MS

• Emergency Physician, MedStar 
Union Memorial Hospital

• Medical Director, MedStar Health 
National Center for Human Factors 
in Healthcare

• Associate Professor, Georgetown 
University School of Medicine
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Objectives

The participants will…

• Gain an appreciation for the need for 

health IT safety surveillance

• Leave with concrete actions to apply in 

your environment

• Identify resources for future exploration



National Center for 

Human Factors in Healthcare

We focus on studying human capabilities and designing 

technology, systems, and processes to meet these 

capabilities for safety, efficiency, & quality

Multidisciplinary 
approach:
- Human factors
- Medicine
- Engineering
- Computer Science
- Psychology 



User Interface Design
Context Independent

Font Sizes
Icons

Colors & Contrast
Layout

Cognitive Task Support
Context Dependent
“Workflow Design”

Visualization
Memory Aids

Error Anticipation

Usability: Interface Design and Usefulness



WHAT SAFETY/USABILITY ISSUES?
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What’s Abnormal?





Physician Variability



EHR Usability & Safety Testing 

EHR Functions
Usability & 

Safety 
Metrics

Vendor A-
Site 1

Vendor A-
Site 2 

Vendor B-
Site 3

Vendor B-
Site 4

X-ray
(left elbow, wrist, 

forearm)

Time (sec) 64.1 24.3 33.3 55.5

Clicks 31.1 7.7 8.1 15.5

Error Rate 25% 16.7% 35.7% 20%

Prednisone Taper
(60mg, reduce by 
10mg every 2 days 

for 12 days)

Time (sec) 148.6 152.7 175.1 178.7

Clicks 34.9 20 42.3 28.2

Error Rate 16.7% 41.7% 50% 40%

Ratwani et al. (2018) A Usability and Safety Analysis of Electronic Health Records. 
Journal of the American Medical Informatics Association. 



APPROACH

Modifying EHR Usability to Change Clinical Behavior



Integrated Patient Safety Transformational(PST) Model

Primary Prevention Secondary Prevention Tertiary Prevention

User-Centered 
Design

Hazard Reporting 
& Analysis

Adverse Event 
Reporting

Pre-Hazard Post-Hazard Post-HarmHARMHAZARD

Clinical Data Risk 
Assessment

Claims AnalysisImplementation 
“Best Practices”

User Analytics & 
Help Desk Tickets

Why Health IT Safety Suvellience?



HEALTH IT BLACKBOX

Modifying EHR Usability to Change Clinical Behavior







Flight Data Recorders

• Record in Real-time

– Cockpit Voice

– Instruments/Displays

– Avionics



Air France 447

• Rio de Janeiro to Paris 

• Crashed in Atlantic Ocean June 1st,2009

• Killing 228 Passengers and Crew



• “At 02:10:05 UTC the autopilot disengaged 
because the blocked pitot tubes were no 
longer providing valid airspeed 
information, and the aircraft transitioned 
from normal law to alternate law 2. The 
engines' auto-thrust systems disengaged 
three seconds later. Without the auto-pilot, 
the aircraft started to roll to the right due to 
turbulence, and the pilot reacted by 
deflecting his side-stick to the left.”

https://en.wikipedia.org/wiki/Flight_control_modes
https://en.wikipedia.org/wiki/Alternate_law
https://en.wikipedia.org/wiki/Autothrottle


A Health IT BlackBox

• Recreate “accidents” as they unfolded



What’s Abnormal



Missing White Blood Cell Count



CASE & RESOURCES
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https://www.pewtrusts.org/en/projects/health-information-technology













https://www.healthit.gov/playbook/electronic-health-records/
https://www.healthit.gov/sites/default/files/playbook/pdf/usability-change-plan.pdf

https://www.healthit.gov/playbook/electronic-health-records/
https://www.healthit.gov/sites/default/files/playbook/pdf/usability-change-plan.pdf








CDS Connect
https://cds.ahrq.gov/cdsconnect





Be Optimistic
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http://www.youtube.com/user/iihs
http://www.iihs.org



Always room to improve



Summary, Takeaways, & Next Steps

Summary

• PST Model

• Health IT BlackBox

Takeaways

• PEW Safety/Usability Cases

• ONC Usability Change Package

• CDS Connect



Thank You

Aaron.Z.Hettinger@MedStar.net

www.MedicalHumanFactors.net

mailto:Raj.M.Ratwani@MedStar.net


Announcements

• HCCN Upcoming Workshop – Leveraging Data 
from External Sources to Optimize Practice & 
EHR Workflows 

– July 30th, 2019 from 9:30am-4:30pm

– Metropolitan College, 60 West Street, New York, 
NY 10006 
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SURVEY LINK

https://www.surveymonkey.com/r/XTL8VQK

Questions?

hccn@chcanys.org

https://www.surveymonkey.com/r/XTL8VQK
mailto:hccn@chcanys.org

