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Research Goals for TURF

Language for

— defining usability

Theory for

— describing, explaining, and predicting usability differences

Methods for

— evaluating

— measuring

— designing usability

Software tools for

— partially automating the methods



What is Usability?

« Usability refers to how
—useful,
—usable,
— satisfying
» a system Is for the intended users to
accomplish goals in the work domain

by performing certain sequences of
tasks

Zhang J, Walji MF. TURF: A Unified Framework of EHR Usability. Journal of
Biomedical Informatics. 2011, In Press.



TURF Framework for EHR Usability

Also includes:
Usefulness
Clinical settings
Design and redesign

Intrinsic
Complexity
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E>.(tr.insic Laboratory based
Difficulty Focus on usableness

Usability Problem Identification
Collaborate with GCREC & Vendors

Electronic Health
Record




Rapid Usability Assessment



Stage 1 Meaningful Use Objectives

NIST

National Institute of Standards and Technology

Standards & Te

Overview

Approved Test Procedures
Version 1.1

Archive
FAQ

sting

Meaningful Use Test Methods \

Home > Meaningful Use Test Method >Approved Test Procedures Version 1.1

Approved Test Procedures Version 1.1

12/3 UPDATE - NIST has published errata for the Approved Test Procedures, Ve
technical corrections based on public feedback. Test procedures that have errata

The Approved Test Procedures, Version 1.1, as well as associated erratum, are ef
Certification Program on October 24, 2010. Descriptions of the specific changes a

The Version 1.1 update constitutes the final development update to the Approved
through a maintenance process and release schedule. Maintenance updates will
technical corrections or ONC policy direction. Updated test procedures will be reld
procedure release (version 2) is anticipated in April, 2011.

The Final Rule and related information is found at hitp//healthithhs.gov.

Questions about the applicability of the initial set of standards, implementation sp
directed to ONC at ONC Certification@hhs.gov. Questions about the test procedu
fdbk@nist.gov. Note that NIST will automatically forward to ONC at the address al
of the standards, implementation specifications, and certification criteria. Questiol
should be directed to ONC at ONC.Certification@hhs.gov

Criteria # Certification Criteria
§170.302 (a) Drug-drug, drug-allergy interaction checks

§170.302 (b) Drug formulary checks

§170.302 () Maintain up-to-date problem list

Core Set Objectives (selected from 15)

CPOE
E-prescribing
Demographics
Problem list
Medication list

Medication allergy list

Vital signs, BMI, growth chart
Smoking status

E-Copy of health information
10. Clinical summary
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Representation Analysis — Expert Review

. Patlent Select 1

Patient Information
PATIENT,CLINICAL F

MRM: TST900000101

Age/Sex: 55 (Female)
DOEB: 4/27/1955

Location: MED/SURG
Room-Bed:

Quick List Options
@ Default: Most Recent

Providers { i Specialties
Team/Personal its () Most Recent

ct an Item

MNo items

List Appointments For: | Today

@ All Days ek Current Day Only |Set as

= My Alerts (35)
Urgency 4 Patient 4 Location ¢ Alert Date/Ti
' High PATIENT,P (P} PSYCH 06,/08/2009
' High PATIENT,C (F) MED/SU.. 05,/05/2009
D Med PATIENT,P (P} PSYCH
W High PATIENT,L (P} MED/SUL...
. ' High PATIEMT,L (P} MED/SU...

Process Info Process All

DUBOIS FRAMCESCA

All Patients (Most Recent) elected Mo Patient Selected
PATIENT, CLINICAL F

1. Consistency
2. Visibility
3. Match

Memory
~eedback + Error
Undo

Document

Usability Violations

Consistency &

Visibility

1. Window shown is
called the Patient
Select popup but the
Alerts being shown
are for the physician
and not specific to a
patient and there is
no 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 to know where
to look for the Alerts

3. Theicons do not
match the expected
use of these
symbols.



Task Analysis - Keystroke Level Model

Record CBC for PATIENT,CLINICAL F

KLM
Operator Sequence: Code Time (s)
Find the "Orders" tab M 1.2
Point to "Orders" tab P 1.1
— _ : Click "Orders" tab B 0.1
VEIIE Edit View Actions Options Iopls Help
PATIENT,CLINICALF  Wt: Find the "Common Orders" M 1.2
MRN: TST900000101  Ht: Common Orders . 0 0
Age/Sex: 55 (Female)  BMI/B Point to "Common Orders P 1.1
: - PATIENT STATUS ADT EVENTS ACTIVITY ORDERS VITALS o =
panegraers (o . N o . Click "Common Orders BB 0.2
; - Patient Condition Admit Patient Ad Lib Q15MIN
Current Orders (Active | sepyice _ . m
Expiring Orders Patient Diagnosis Discharge Patient Restrict to Unit 7 Q30MIN Wait for the System to show "Common W 01
Unsigned Orders Order aLab Test Orders" pop-up window
Iy Expired Ord :
RSy ROy Available Lab Tests Collect Sample Find the "LAB ORDERS" M 1.2
< PURPLEE (PURPLE) Find the "Search All Labs" M 1.2
CBC 4 | Specimen .
—— = . n n
« i e — 8LOOD Click "Search All Labs B 0.1
ok CEA <CARCINOEMBRYONIC ANT> vrgency Wait for the system to show "Order a Lab
Common Orders  * CHLAMYDIA APTIMA BOUTINE TeSt“ ob-u WindOW W 0.2
Cardiology Menu CHLAMVYDIA GC APTIMA | Enter order comment: Rl
Endocrinology | CHLORIDE Find "Available Lab Tests" M 1.2
Gastroenterology CHOL <CHOLESTEROL> POint to "AVaiIable Lab Testsu f|e|d P 1 1
Mental Health Men — [ Lab Test Info . . q "
Neurology : , , Click "Available Lab Tests" field B 0.1
Collection Type Collection Date/Time How Often?
OB/GYN Lab Collect [ ] [ Next scheduled lab collect [~ | |once Type "CBC" K(3) 0.84
Orthopedics B n ] 8
[ T Point to "CBC" on the lab test list P 1.1
Pulmonary Menu Imaging - § _ Click "CBC" on the lab test list B 0.1
. .
Sang R imaging - Point to "Order" button P 1.1
e Click "Order" button B 0.1
Patient Problem HUlii g : 3 ] n n
[rocares | Summy | Sone | Rente | s | 0 meospherd Point to “Close"button F =
- Click "Close" to close the "Order a Lab - o

Test" pop-up window

| TotalTime | 39| 3506




Findings from Expert Reviews

Minor Issues EEMajor Issues ——Avg Severity
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Findings from Expert Reviews

Undo

Document

Visibility

Memory

Feedback + Error

Match
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Findings from Task Analysis
- Time on Task econs

CPOE 349

Optimal Time 129 seconds

Average User Time 194 seconds

Optimal Time after Redesign 97 seconds

Vital Signs

Demographics




Comprehensive Usability Assessment

Moving from the lab to the field

P \
’/( 5 San X \
// Intrinsic "\ |

{/’ . Complexity \
! }l

\ Extrinsic
\ Difficulty

Electronic Health
Record

Representations

= e =

1 Useful

—4 Satisfying

= Usable

System Usability
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TURF in Action: Redesigning EHR

14 Steps

Prototype Modify Allergy Entry

OpenVista CIS Modify Allergy Entry 91 Ste PS

Begin:
Patient Summary

B OpenVista Prototype

99

Record

i Modify

I Retrieve
~=Total

28

Overhead Functions Essential Functions

Modify Allergy
Complete

Harrington, Wood, Breuer, Pinzon, Howell, Pednekar, Zhu, & Zhang (AMIA 2011)
— AMIA Session S85 @ 8:30am on Wed 10/26




TURF Architecture

Users iSystem administrator i Usability Evaluatori Developer i Provider i Other Users

Presentation layer

Data Collection

Business layer ‘ ‘ ‘ ‘
Data Capturing Modeling Model-Driven Analysis
_ Mapping
Representation data: editor Usability Metrics
Screenshot, video, widget

Analysis & Report

Interaction data: -
Keystroke & mouse movement Usablllty Benchmarks

User data: -

Profiles Usability & safety patterns
Function Data: _

Work domain ontology Repository management EHR domain ontology

Data Layer '

Data access components Data utilities Service agents

Other usability test/analysis
services
(e.g., Cogtool, Ulog, Noldus, etc.)

Entity-relational database
Ontology database



TURF — Video / Screen Shots here
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