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Overview

• Intent – goals/objective
• Reality – impact on 

clinician and patient
• Usability evaluation –

inform EHR/CDS 
design

• Case Vignette

Achieving High 
Performing 
EHR/CDS 
Systems
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Rapid Pace of EHR Growth
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Washington  et al., 2017
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Increased Clinician Involvement 
(Physician Example)

• Board Certification in Clinical Informatics (~1700)
• Clinical Informatics Fellowships have emerged
• Vendor training

– Physician (primarily) builder training = 4488
• Specialists = ~2244 self-identified
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Specialty % specialists participating 
(denominator=2244)

Oncology 3.6%
Cardiology 6.3%
Gastroenterology 1.4%
Anesthesiology 7.7%
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Goals and Objectives for EHR 
Implementation
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CLINICIAN
• documentation should be user-friendly and 

easily adaptable 
• easy to read 
• remote access 
• accommodates multiple visit types
• see and review results and labs requiring 

urgent attention for providers who are not in 
the office.

• block their inbox when not in office
• efficient means for communication with 

specialists.
• streamline communication with patients 
• interface with labs for electronic receipt of 

results as well as electronic order entry.
• digital photography 

PATIENT
• improve patient access
• improve patient satisfaction
• undertake all communication 

with the office electronically, 
if they choose

• give insurance, demographic 
information, and eventually 
some clinical history online 
before their office visits

Goals and Objectives for EHR 
Implementation
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Sinsky et al., 2013

Reality: The Bad… Reality: The Good…

SCP: % with errors
EHR-leveraged SCP 
-10% error rate
External software-
based SCP 
-46% error rate

Electronic Health Records
Associated With Lower 
Hospital Mortality After 
Systems Have Time To 
Mature -Lin et al., 2018

-Tevaarwerk et al., 2017

Online patient websites for EHR access 
among vulnerable populations: portals to 
nowhere? -Tieu et al., 2017

-Arndt et al., 2017
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Principles of Usability
• Consistency & standards
• Visibility of system state
• Match between system & 

world
• Minimalist
• Minimize memory load
• Informative feedback
• Flexibility & efficiency
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• Good error messages
• Prevent errors
• Clear closure
• Reverse actions - undo
• Use users’ language
• Users in control
• Help & documentation

Zhang et al., 2003

Inform Design Standards

“Usability is the effectiveness, efficiency and 
satisfaction with which specific users can achieve a 
specific set of tasks in a particular environment.”

-ISO 9241
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The System Matters
(cannot evaluate EHR in a silo)

”Although many mistakenly believe that usability is 
simply determined by the design of the visual 
display, or user interface, a rigorous user-centered 
design process is based on a deep understanding of 
how front-line clinicians conduct their cognitive and 
task-oriented work, and leveraging this knowledge to 
guide design and development of the product.”
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Ratwani et al., JAMIA 2016

Tasks need to represent 
real world complexity of 

work performed by 
clinicians and patients
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Carayon et al., 2006, 2014

SEIPS Model of Work System and Patient Safety* 
(Systems Engineering Initiative for Patient Safety)

• Human-centered 
design*

• Applied: infection 
control, surgical 
readmissions, 
primary care, 
pediatric trauma, and 
oncology**

• Systems engineering 
approach to 
leveraging the EHR 
to improve population 
health of cancer 
survivors *refer to bibliography

Health IT 
(EHR, CDS, 

Portals) WORK SYSTEM

**Sesto et al, 2011; Donohue et al, 2014; 
Donuhue et al, 2017; Tevaarwerk et al, 
2018; Swiecichowski et al, 2018; Hua et 
al, 2019; Morken et al, 2019
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Vignette – Entering scheduling information

Small text field - unable to see text

Found method to enlarge; wasn’t consistent 
with typical method; resulted inactive pages

Patient-centered care – patient 
knows schedule so can plan life/work

Support Scheduler, MA, RN

Patient safety concern

Visibility

Consistency

Flexibility and efficiency

Minimize Memory Load; 
Prevent Errors

Task – enter scheduling info into 
text field

BARRIERS: 
technology did not support team based tasks; 
communication challenges between individuals (patient, care 
team and scheduler); 
multiple environments (chemo room, lab, pharmacy); 
reporting challenges within organization

OUTCOMES:
scheduling errors; 
patient complaints; 
substantial workload - MD, RN, MA checking/re-checking patient 
schedules;
inefficient work processes 

Address and disseminate 
information on near 

misses and unintended 
harms
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Applying the Science:  Application of Usability 
Standards by Vendors

• 34% did not report process

• 63% used < 15 participants 
with clinical backgrounds; 
National Institute of 
Standards and Technology 
recommends 15 participant 
minimum (ONC endorsed)

• Usability evaluation 
processes exist, but applied 
variably 

Ratwani et al., JAMA, 2015
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• Variability can be 
introduced from site 
customization

• Highlight the need for 
implementation 
optimization

• “EHR implementation, in 
addition to vendor design 
and development, is 
critical to usable and safe 
products.”

Number of clicks by site and vendor

Applying the Science: EHR use in the “real world”

Ratwani et al., JAMIA, 2018

Develop Standard 
Usability and Safety 

Measures
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“The highly trained U.S. physician, however, has become a data-entry clerk, required to 
document not only diagnoses, physician orders, and patient visit notes but also an 
increasing amount of low-value administrative data”

EHR is a tool…

Downing et al., 2018

Physician Burnout in the Electronic Health Record 
Era: Are We Ignoring the Real Cause?

UK, UAE, 
SGP, 
AUS, NL, 
DK
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American Medical Informatics Association (AMIA) 
recommends that the Department of Health and 
Human Services (HHS)…
”be oriented towards a long-term goal of decoupling 
clinical documentation from billing, regulatory, and 
administrative compliance requirements.”  1/28/2019
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https://www.amia.org/sites/default/files/AMIA-
Response-to-ONC-HIT-Burden-Reduction-Strategy.pdf

Address Documentation 
Requirements Affecting 
Usability and Workload
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Guidance and Information on EHR 
Safety and Usability
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American Medical Association and 
MedStar Health National Center for Human Factors

https://ehrseewhatwemean.org
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• Recommendations
– Establish Basic Design Standards
– Develop Standard Usability and Safety Measures
– Create a National Database of Usability and Safety 

Issues
– Unintended Harms Must Be Addressed
– Simplify Mandated Documentation Requirements That 

Affect Usability
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Ratwani et al., 2019

A Decade of HIT Usability 
Challenges and the Path Forward

No one stakeholder can do 
this alone: the challenges 

demand a multi-level approach 
- vendors, clinicians, patients, 

health care organizations, 
policy makers, researchers
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Questions?
msesto@wisc.edu
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