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An Iconic Definition of Usability

International Organization for  Standardization: 
Usability is the effectiveness, efficiency, and 
satisfaction with which specific users can achieve a 
specific set of tasks in a particular environment.

Correct
Complete
Positive Outcomes

Speed
Productivity
No wasted effort

Comfort
Confidence
Respect

Workflows mapped
Goals understood

Not everyone
Proper context of use

ISO 9241-11 Ergonomic requirements for office work with visual display terminals (VDTs) – part 11: guidance on usability



HL7 EHR-S Usability WG: Goals

• Increase EHR system usability through standards
• Translate well established usability guidelines (heuristics) 

into functional conformance criteria for the HL7 EHR-
system Functional Model Release 2 (EHR-S FM)
• Well defined function statements and descriptions
• Criteria to evaluate conformance to the function

• Develop two companion functional profiles for the EHR-S FM
• User-centered design functional profile
• System infrastructure design functional profile



Examples of Usability-Oriented
Conformance Criteria in the EHR-S FM

Meehan, R., Mon, D., Kelly, K., 
et al. (2016). Increasing EHR 
system usability through 
standards: Conformance
criteria in the HL7 EHR-
system functional model. J. 
Biomed. Inform. 63: 169-173.



Methods
• Recruit and engage clinicians, vendors, academicians specializing 

in usability and human factors research, implementers, SDOs, etc.
• Collect and perform an analysis of

• Targeted literature reviews, environmental scans, and other academic sources
• Government publications (AHRQ, NIST) and others from governments outside the 

US)
• Technical materials (e.g., the UK’s Common User Interface specification, 

Australia’s usability specification)
• Work items on usability from professional associations (e.g., the HIMSS EHR 

Usability Task Force)
• Work items from SDOs (HL7, ISO/TC 215, …)
• ONC Standards coordination efforts and ongoing projects (ex; SHARP-C and UTH 

NCCD) 



What are heuristics?
• General principles of interaction design
• Arise from validated studies of human computer interaction
• More broad rules of thumb than specific design guidelines

Heuristics

Sets of heuristics
• Ben Shneiderman’s Eight Golden Rules of Interface Design: 

https://www.designprinciplesftw.com/collections/shneidermans-eight-golden-
rules-of-interface-design

• Jiajie Zhang’s General Design Principles for EHRs: 
https://sbmi.uth.edu/nccd/ehrusability/design/guidelines/Principles/index.htm

• Nielsen’s 10 Heuristics for User Interface Design: 
https://www.nngroup.com/articles/ten-usability-heuristics/

https://www.designprinciplesftw.com/collections/shneidermans-eight-golden-rules-of-interface-design
https://sbmi.uth.edu/nccd/ehrusability/design/guidelines/Principles/index.htm
https://www.nngroup.com/articles/ten-usability-heuristics/


Nielsen’s Heuristics
1. Visibility of the system status

– What’s going on…
2. Match between the system and the 
real world

– Natural, logical, clear
3. User control and freedom

– Cancel, undo, redo
4. Consistency and standards

– Words, actions, locations
5. Error prevention

– Avoid errors, confirm before 
committing

6. Recognition, not recall
– Objects, actions visible

7. Flexibility and efficiency of use
– Accelerators, personalization

8. Aesthetic and minimalist design
– Only relevant, commonly needed
information

9. Help users recognize, diagnose,
recover from errors

– Clear error messages with
constructive solutions

10. System help and documentation
– Easy to search, concise, context
sensitive, step-by-step

Nielsen, J. (1995). http://www.nngroup.com/articles/ten-usability-heuristics/

http://www.nngroup.com/articles/ten-usability-heuristics/


Consensus Heuristics

Developed function 
descriptions and 
conformance criteria based 
on NISTIR 7804: Technical 
Evaluation, Testing and 
Validation of the Usability of 
Electronic Health Records



NISTIR 7804 Heuristics (1)

NISTIR 7804 Patient identification error Actions are performed for one 
patient (or are documented in one 
patient’s record) that were intended 
for another patient.

Mode Error Actions are performed in one mode 
that were intended for another 
mode.

Data Accuracy Error Displayed data are not accurate

Data Availability Error Decisions are based on incomplete 
information because related 
information requires additional 
navigation, access to another 
provider’s note, taking actions to 
update the status, or is not updated 
within a reasonable time.



NISTIR 7804 Interpretation Error Differences in measurement 
systems, conventions and terms 
contribute to erroneous 
assumptions about the meaning of 
information

Recall Error Decisions are based on incorrect 
assumptions because appropriate 
actions require users to remember 
information rather than recognize it.

Feedback Error Decisions are based on insufficient 
information because lack of system 
feedback about automated actions 
makes it difficult to identify when 
the actions are not appropriate for 
the context.

NISTIR 7804 Heuristics (2)



NISTIR 7804 Data Integrity Error Decisions are based on stored data 
that are corrupted or deleted.

Visibility of System Status The system should always keep the 
user informed about what is going 
on, through appropriate feedback 
within reasonable time.

Match Between System 
and the Real World

The system should follow the user’s 
language, with words, phrases and 
concepts familiar to the user, rather 
than system-oriented terms.

User Control and 
Freedom

Users should be free to select and 
sequence tasks (when 
appropriate), rather than having the 
system do this for them. 

NISTIR 7804 Heuristics (3)



NISTIR 7804 Consistency and 
Standards

Users should not have to wonder 
whether different words, situations 
or actions mean the same thing

Help Users Recognize, 
Diagnose and Recover 
From Errors

Error messages should be 
expressed in plain language (NO 
CODES).

Error Prevention Even better than good error 
messages is a careful design

Recognition Rather Than 
Recall

Make objects, actions and options 
visible.

Flexibility and Minimalist 
Design

Allow users to tailor frequent 
actions. 

Aesthetic and Minimalist 
Design

Dialogues should not contain 
information that is irrelevant or 
rarely needed

NISTIR 7804 Heuristics (4)



NISTIR 7804 Help and Documentation Help and documentation should be 

easy to search, focused on the 

user’s task, list concrete steps to be 

carried out, and not be too large.

Pleasurable and 

Respectful Interaction 

with the User

The user’s interactions with the 

system should enhance the quality 

of her or his work-life.

Privacy The system should help the user to 

protect personal or private 

information belonging to the user or 

his/her patients.

Synchronization Error The system should help ensure that 

all members of the patient's care 

team are offered the latest and 

most accurate information.

NISTIR 7804 Heuristics (5)



Conformance Criteria



Ballot Comments by Category

• NISTIR 7804
The NIST 7804 document provides some very well-defined heuristics for usability that must be 
evaluated with respect to each use case to assure patient safety, efficient workflow and effective 
output from an EHR. 
1) The heuristics need to be applied to specific use cases and workflows within the EHR. 
2) Assigning specific value to individual heuristics across an EHR as a whole seem inconsistent 
with the intent of the 7804 document. 
3) To indicate that one heuristic is a "should" and another a "shall" is more of a tradeoff when 
considering an individual workflow and cannot be applied to the EHR as a whole. Each is 
important to some degree to the EHR as a whole and a blanket "all or none" for any individual 
heuristic is inconsistent with the spirit of the 7804 document.



Ballot Comments by Category

• Speed was left out in the ballot
• There are many components. Response time is one. 

Systems really have to field responses (including pre-
calculations or pulling of menus) on the order of 100 
milliseconds speed. Faster would be even better. Without 
such speedy response time, users get stuck in type-ahead 
problem and they loose their mental flow.



Functionality vs. Usability

• Make sure that this functional profile is not defining 
functionalities. 

“This guide confuses functionality with usability throughout. 
Even some of the examples in the overview, such as receiving 
a drug alert, get it wrong. Retrieving an alert is a function. How 
well or poorly the system implements that function is usability.”



Revising Conformance Criteria



CMS Request for Information



CMS announces new RFI on Patients over Paperwork

• Reporting and documentation requirements
• Coding and documentation requirements for 

Medicare or Medicaid payment
• Prior authorization procedures
• Policies and requirements for rural providers, 

clinicians, and beneficiaries
• Policies and requirements for dually enrolled (i.e., 

Medicare and Medicaid) beneficiaries
• Beneficiary enrollment and eligibility 

determination



AHA Well Being Playbook



AHA Well-Being Playbook



HL7 Da Vinci Project



HL7 Da Vinci Project

http://www.hl7.org/about/davinci/use-cases.cfm

• Automate workflows that collect/exchange 
data related to provider-payer interactions

• Focus on high volume use cases
• Coverage requirements discovery
• Prior authorization support
• Templates and coverage rules
• eHealth clinical data exchange
• ADT notifications/care transitions
• Risk attribution and adjustment
• Gaps in care and information
• Several other topics

http://www.hl7.org/about/davinci/use-cases.cfm


CMS Documentation Requirements
Lookup Service (DRLS)

Discover prior authorization and documentation requirements in the EHR at 
the time of service through electronic data exchange with payer systems. 



HL7 Da Vinci Use Cases in DRLS



How DRLS Works



Clinical Workflow and Documentation Focus Team



Clinical Workflow and
Documentation Focus Team Activities

• The AMDIS presentation is scheduled for 
Wednesday, June 19 at 1:45 - 2:15 PM

• Work is in progress to divide and condense our draft 
manuscript for publication



People

Processes

Technology

OrganizationsExternal
Environment

Socio- Technical

Sociotechnical Imbalance


