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Executive Summary
A usability test of Paragon 15.0 (hereafter referred to as Paragon) was conducted on January 30February 13, 2018 remotely by Beth Meyer of the Allscripts UX Design team. The testing was
conducted remotely due to the difficulty in finding more than a few participants at any individual
customer site. The purpose of this test was to test and validate the usability of part of one Meaningful
Use Criterion as implemented in the functions of Paragon 15.0. The Office of the National Coordinator
for Health Information Technology (ONC) requires vendors to test 17 Meaningful Criteria outlined in the
test procedures for §170.315(g)(3) Safety-enhanced design1 for inpatient electronic health records
(EHRs). The criteria focused on the performance of clinical tasks will be discussed in two other reports
that detail the results of usability studies involving nurses/medical assistants, and physicians, as those
clinical tasks are typically conducted by those user roles. The criteria focused on enabling clinical
decision support rules and drug interaction checks will be discussed in another report on the results of
a usability study involving system administrators, as these are the users who perform those tasks.
During the usability test, ten front desk staff members and related staff who performed patient
registration at outpatient clinics served as participants. They were mostly unfamiliar or somewhat
familiar with the software. In this study, they used this software in five simulated, but representative
tasks. More specifics on the sample demographics and participant experience with the EHR will be
detailed below in the Method section.
This study collected performance data on five tasks that would be conducted by front desk staff who
are registering patients and recording their demographic information. Below is a list of all tasks
employed, which were chosen to evaluate the usability of part of one of the 17 Meaningful Use Criteria
outlined in the test procedures for §170.315(g)(3) Safety-enhanced design. Table 1 below lists the
participants' tasks in order of performance, the linked Meaningful Use criteria, and a risk rating for
performing each task.
Table 1. Tasks for Medical Records Staff: Meaningful Use Criteria, Risk, and Application Tested

1

Task

Meaningful Use Criterion
Tested

Application

Risk

Access and change
existing patient
demographic data
(changing sex and
preferred language)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity, date of
birth, preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review and correct
patient demographic information at
registration time or (as with this
task) at a later point.

1

Test Procedure for §170.315(g)(3) Safety-enhanced design. Approved Test Procedure Version 1.0. March 18, 2015;
and Health Information Technology: Standards, Implementation Specifications, and Certification Criteria for Electronic
Health Record Technology, 2015 Edition; Revisions to the Permanent Certification Program for Health Information
Technology, Final Rule.
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Task

Meaningful Use Criterion
Tested

Application

Risk

2

Access and change
existing patient
demographic data
(changing date of birth
and race)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity, date of
birth, preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review and correct
patient demographic information at
registration time or (as with this
task) at a later point.

3

Access and change
existing patient
demographic data
(changing ethnicity and
preferred language)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity, date of
birth, preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review and correct
patient demographic information at
registration time or (as with this
task) at a later point.

4

Enter multiple races and
ethnicities for a patient

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity,
preferred
language, sex)

Paragon

Medium: This is a demographic
registration task, with similar risks
to task 1, though there may be
fewer clinical alerts based on
patient race and ethnicity than on
other demographic factors such as
birth sex.

5

Record new patient
demographic data
(includes sex, birth date,
and recording that
patient declined to
answer for race,
ethnicity, and preferred
language)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity,
preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review patient
demographic information at
registration time to ensure it is
correct; patient information is also
typically reviewed at each
subsequent visit.

Optimal paths (sequences of actions) were defined for each task. These paths were determined by
what would have the lowest risk – for example, looking up an existing address rather than typing in a
new one. The lowest-risk paths were generally the simplest and most efficient as well, since
unnecessary or unintuitive steps would give greater opportunity for errors.
During the one hour, one-on-one usability test, each participant was greeted by a facilitator when
he/she called into the conference line. Each participant had experience performing patient registration
with other EHR software, but most were either unfamiliar with the EHR Under Test (EHRUT) or had
only started learning about it. The participants were asked to review a self-guided training module that
reviewed the functionality, and introduced instructions for the usability study and using the testing
software. The facilitator introduced the test, and instructed participants to complete a series of tasks
(given one at a time) using the EHRUT. During the testing, data logging software timed the test and
recorded user screen captures and audio. These recordings were later used to score action steps,
errors and task completion rates. The test facilitator did not assist the participant in completing the task.
The following types of data were collected for each participant:
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•

Number of tasks successfully completed without assistance

•

Time to complete each task

•

Number and types of errors

•

Path deviations

•

Participant’s verbalizations and written comments

•

Participant’s satisfaction ratings of the system

All participant data was de-identified so that no correspondence can be made from the identity of the
participant to the data collected. At the end of the test session, each participant completed a post-test
questionnaire.
The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 77.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.2 More recent work by Sauro (2011) provides a
norming distribution based on 500 comparative SUS scores (from usability tests of a wide range of
applications). Based on this distribution our SUS result of 77 ranks roughly in the 80th percentile 3 (see
Figure 1). When compared to other business software only, as Sauro (2011) recommends, this SUS
score would be equivalent to the 88th percentile, or letter grade A- in Sauro’s calculations.

Figure 1. Representation of the Resulting SUS Score of 77

The details of the results are summarized in Tables 2 and 3 below. Usability judgments were also
collected at the end of each task. The averages obtained from those task-based usability scores varied
between 4.2 and 5.0, with all tasks scoring over 4, quite a bit above the recommendation put forward in

2

See Tullis, T. & Albert, W (2008). Measuring the User Experience. Burlington, MA: Morgan Kaufman (p. 149).
See Sauro, J. (2011). A Practical Guide to the System Usability Scale, Denver: Measuring Usability LLC, and
www.Measuringusability.com/sus.php
3
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NISTIR4 7742. The NISTIR 7742 states that “common convention is that average ratings for systems
judged easy to use should be 3.3 or above.”
Various additional recommended metrics, in accordance with the examples set forth in the NIST Guide
to the Processes Approach for Improving the Usability of Electronic Health Records, were used to
evaluate the usability of the EHRUT. Following is a summary of the performance and rating data
collected on the EHRUT.
Table 2. Result Summary by Task

1

Tasks
Access and
change existing
patient
demographic data
– sex, preferred
language

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage
(easily/with
difficulty)

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

100
(100/0)

1.17

74.03
(25.95)

51.70

1.43

0.40
(0.70)

4.90
(0.32)

2

Access and
change existing
patient
demographic data
– birth date, race

10

90.0
(90.0/0)

1.08

55.96
(13.47)

43.17

1.30

0.30
(0.67)

4.90
(0.32)

3

Access and
change existing
patient
demographic data
– ethnicity,
preferred
language

10

100
(100/0)

1.16

83.04
(65.32)

48.71

1.70

0.20
(0.42)

5.0
(0)

4

Enter multiple
races and
ethnicities for a
patient

10

100
(70/30)

1.63

120.69
(74.42)

55.71

2.17

0.90
(0.99)

4.60
(0.70)

5

Record new
patient
demographic data

10

90.0
(80.0/10.0)

1.26

290.43
(135.76)

166.56

1.74

1.30
(1.70)

4.20
(1.03)

The usability result data from Table 2 is grouped by Meaningful Use Criteria in Table 3 below, to allow
for better overview of the usability scores for each criterion.

4

Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Format Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
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Table 3. Result Summary by Meaningful Use Criterion
N
#

Task
Success
Percentage
(easily/with
difficulty)

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Observed
(SD)

Deviations
(Observed
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and Tasks
170.315(a)(5)(i) – Patient Demographics (race, ethnicity, date of birth, preferred language, sex)

Access and change existing patient demographic data (changing sex, race, ethnicity,date of birth, and
preferred language)
Change patient data 1
(sex and preferred
language)

10

100
(100/0)

1.17

74.03
(25.95)

1.43

0.40
(0.70)

4.90
(0.32)

Change patient data 2
(date of birth and
race)

10

90.0
(90.0/0)

1.08

55.96
(13.47)

1.30

0.30
(0.67)

4.90
(0.32)

Change patient data 3
(ethnicity and
preferred language)

10

100
(100/0)

1.16

83.04
(65.32)

1.70

0.20
(0.42)

5.0
(0)

Enter multiple races
and ethnicities for a
patient

10

100
(70/30)

1.63

120.69
(74.42)

2.17

0.90
(0.99)

4.60
(0.70)

Record new patient
demographic data
(includes sex, birth
date, and recording
that patient declined
to answer for race,
ethnicity, and
preferred language)

10

90.0
(80.0/10.0)

1.26

290.43
(135.76)

1.74

1.30
(1.70)

4.20
(1.03)

In addition to the performance data, qualitative observations were made. A more detailed discussion of
result details, tasks, and findings is provided later in the document (in Discussion of the Findings).

Major Findings and Areas for Improvement
This section summarizes the findings and areas for improvement at a high level. For additional detail,
please see section "Discussion of the Findings”.
Finding
Process of Entering Multiple Races or
Ethnicities for a Patient. While participants
generally performed this task effectively, there
was far greater variability in efficiency for this

Areas for Improvement
Design Suggestion: If the design of the window
for entering multiple races and ethnicities made it
more obvious that it did not need to be closed
before saving changes, there would have been
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task than for the others. Part of this was due to
the task requiring a supplemental window, for
which it may not have been clear whether to
close or leave up. Another part was that the
keyboard interaction with the race and ethnicity
values in this supplemental window differed
slightly from the keyboard interaction for similar
controls on the main window

less unnecessary closing and reopening of the
window. Also, allowing the user to select
acceptable values by merely typing the minimum
number of characters needed to uniquely identify
the selected value, as is the case for similar
controls on the main window, would allow for more
seamless keyboard interaction.
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Introduction
The Paragon 15.0 components tested for this study were all accessible to the participants in an
integrated environment, as would be typical in a provider implementation. The usability testing
environment and tasks attempted to simulate realistic implementations, workflows and conditions. The
purpose of the study was to test and validate the usability of the current user interface, and provide
evidence of usability in the EHR Under Test (EHRUT). To this end, measures of effectiveness,
efficiency and user satisfaction were captured during the usability testing.

Intended Users
Intended registration users of the EHRUT are staff who work in an environment supporting outpatient
patient care and register patients or maintain information for existing patients. These users are not
necessarily clinicians, but typically have knowledge of healthcare terminology, insurance practices and
privacy requirements for personal health information. They may have varying years of experience with
maintaining patient information in the EHRUT. They can be expected to have received training on the
EHRUT, and to be frequent users (daily use).
Specifically for these users' tasks, maintaining patient demographic information is part of EHRUT
functionality. The functions of entering patient date of birth, sex, race, ethnicity, and preferred language
could be used more or less frequently, depending upon which types of information the facility requires
or encourages the registration staff to enter when a patient is admitted. (In the EHRUT, patient birth sex
and date of birth is always required by the system, but facilities may choose to require or leave optional
the other types of demographic information listed above.) This usability test focused on discovering
issues of skilled users with these functions related to the patient’s records in an ambulatory setting.
The Paragon software designed to support an ambulatory setting is a new component of Paragon,
though the functions for registering patients are similar to those used for the inpatient setting in existing
Paragon software. Because most participants were not familiar with Paragon registration functions in
an ambulatory setting, a short presentation was provided to review the functionality tested in the study.

Method
Participants
A total of 10 participants were tested on the EHRUT for the registration role in the ambulatory setting.
Participants were associated with four different ambulatory clinic systems, and had no direct connection
to the development of the product. Participants were recruited, using contacts within Allscripts, from
clinics from the following states:
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Table 4. Regions of Clinics Employing Study Participants
Clinic Number

State

1

Iowa

2

Nebraska

3

New Hampshire

4

Idaho

All participants were in a role that required them to enter patient demographic information in the EHR
as part of registering patients for outpatient visits. There was no need to exclude any participants from
the data analysis.
A demographics questionnaire was sent out in an email and had to be received by the facilitator before
the session began; the questionnaire is included as Appendix A: Demographic Questionnaire. Table 5
lists all 10 participants by demographic characteristics, such as demographics, education, and EMR
experience. Participant names were replaced with Participant IDs so that an individual’s data cannot
be tied back to individual identities.
Table 5. Characteristics of Participants in the Study

Part
ID
R1

Clinic

Sex

Age

Education

Role

1

F

40-49

Bachelor’s degree

Patient Accounts

Months
Needs
Computer
EHR
performing Assistive Experience Experience
registration
Tech?
(Months)
(Months)
26

No

270

24

19

No

270

48

Practice Manager

220

No

390

125

Trade/Technical/

Receptionist/

72

No

340

72

Vocational Training

Scheduler

Associate degree

Receptionist

190

No

390

156

330

No

432

110

90

No

320

240

Coordinator
R2

2

F

30-39

Some college credit, Reception/Check-In
no degree

R3

2

F

50-59

Some college credit,
no degree

R4

2

F

50-59

R5

2

F

30-39

R6

3

F

50-59

Some college credit, Application Analyst
no degree

R7

3

F

40-49

Some college credit,

Informatics Team

no degree

Lead
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Part
ID
R8

Clinic

Sex

Age

Education

Role

4

F

30-39

High school diploma

Clinical Informatics

Months
Needs
Computer
EHR
performing Assistive Experience Experience
registration
Tech?
(Months)
(Months)
130

No

130

130

135

No

460

205

160

No

220

110

Specialist
R9

R10

3

3

F

F

50-59

Some college credit,

System

no degree

Administrator

Associate degree

Nurse Informaticist

50-59

A short, self-paced training PowerPoint presentation was provided to participants before the study to
review existing functions. This training module was similar to what end-users would usually receive
when introduced to new functionality. The training also included some explanation of the software used
to capture the session data.
Participants were scheduled for one-hour sessions, which provided time between sessions for debrief
by the administrator, and to get the system ready for the next participant. A spreadsheet was used to
keep track of the participant demographics.

Study Design
Overall, the objective of this test was to uncover areas where the application performed well — that is,
effectively, efficiently, and with satisfaction — and areas where the application failed to meet the needs
of the participants. The data from this test may serve as a baseline for future tests with an updated
version of the same EHR and/or comparison with other EHRs provided the same tasks are used. In
short, this testing serves as both a means to record or benchmark current usability, but also to identify
areas where improvements must be made. Specifically, the purpose of this test was to test the usability
of part of one of the Meaningful Use Criteria that are defined in §170.315(g)(3) Safety-enhanced
design5 for ambulatory use. The current study focused on the MU criterion used typically by staff who
register patients, typically front desk staff. Separate reports detail the findings from tasks associated
with other MU criteria, typically conducted by clinicians or system administrators. Table 6 below shows
which task in the study of patient registration tasks is associated with which aspect of this MU criterion
and lists the risk associated with that task.

5

Test Procedure for §170.315(g)(3) Safety-enhanced design. Approved Test Procedure Version 1.0. March 18, 2015;
Health Information Technology: Standards, Implementation Specifications, and Certification Criteria for Electronic Health
Record Technology, 2015 Edition; Revisions to the Permanent Certification Program for Health Information Technology,
Final Rule.
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Table 6. Patient Registration Tasks – same as Table 1, repeated here for easier reference
Task

Meaningful Use Criterion
Tested

Application

Risk

1

Access and change
existing patient
demographic data
(changing sex and
preferred language)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity,
preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review and correct
patient demographic information at
registration time or (as with this
task) at a later point.

2

Access and change
existing patient
demographic data
(changing birth date and
race)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity,
preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review and correct
patient demographic information at
registration time or (as with this
task) at a later point.

3

Access and change
existing patient
demographic data
(changing ethnicity and
preferred language)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity,
preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review and correct
patient demographic information at
registration time or (as with this
task) at a later point.

4

Enter multiple races and
ethnicities for a patient

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity,
preferred
language, sex)

Paragon

Medium: This is a demographic
registration task, with similar risks
to tasks 2 and 3, though there may
be fewer clinical alerts based on
patient race and ethnicity than on
other demographic factors such as
birth sex.

5

Record new patient
demographic data
(includes sex, birth date,
and recording that
patient declined to
answer for race,
ethnicity, and preferred
language)

§ 170.315.a.5.i Patient
demographics
(race and
ethnicity,
preferred
language, sex)

Paragon

Medium: The system’s accurately
presenting alerts based on patient
demographics has potential impact
on patient safety. There is the
opportunity to review patient
demographic information at
registration time to ensure it is
correct; registration is typically
done only once per visit.

Optimal paths (sequences of actions) were defined for each task. These paths were determined by
what would have the lowest risk – for example, looking up an ICD code for cause of death rather than
only searching for a description. The lowest-risk paths were generally the simplest and most efficient as
well, since unnecessary or unintuitive steps would give greater opportunity for errors.
During the usability test, participants interacted with the above listed functions within the Paragon 15.0
application. Each participant used the system in a familiar location within their facility of practice, and
was provided with the same instructions. The system was evaluated for effectiveness, efficiency and
satisfaction as defined by measures collected and analyzed for each participant:
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o

Number of tasks successfully completed without assistance

o

Time to complete tasks

o

Number of errors

o

Path deviations

o

Participant written comments

o

Participant’s satisfaction ratings

Procedures
Because the testing was conducted remotely, the participant and facilitator had to enter a remote
teleconference session and connect to a conference call. Once the participant and facilitator were both
in the session, the participant was verbally instructed and oriented to the test situation (see Appendix B:
Administrator Script and General Instructions). Each participant had been sent an informed consent
form (Appendix C: Sample Informed Consent Form) and demographics questionnaire (Appendix A:
Demographic Questionnaire) through email several days before the session and asked to return the
completed documents before the session. After being greeted and receiving the verbal instructions and
orientation, the facilitator gave control of the screens to the participant. The participant was then asked
to take control of the screens by clicking the mouse, which allowed him/her to step through a set of selfpaced training slides. Participants spent between 5-10 minutes reviewing this presentation of the
software. The presentation also included usability test instructions and an introduction to the Morae
recording software (Appendix D: Usability Test Instructions).
One test administrator per participant ran the test. Data logging was achieved automatically by the
Morae recording software. Detailed data analysis and scoring of the recorded protocols was done after
the test procedure by coding the recording with more fine grained task, action and error markers.
The usability testing facilitator conducting the test was a senior experienced usability practitioner (PhD
in Engineering Psychology), with over 15 years of experience in the field of User Experience Design
and Research, and over 9 years of experience developing EHRs (see Appendix E: Experimenter's
Short Biography).
For each task, the testing software provided an on-screen description of the task to be performed. See
"Appendix F: Participant Instructions for Each Task" for the complete text of each on-screen task
prompt.
Task timing began when the participant clicked the Start Task button. Task time was stopped when the
participant clicked the End Task button. Participants were instructed to click End Task when they had
successfully completed the task or when they could proceed no further. Time spent clearly not
performing the task – such as manipulating the instruction window – was removed from the task time in
the analysis phase.
After each task the participant was given a short satisfaction questionnaire related to that task
(Appendix G: End-of-Task Questionnaires). After all tasks were completed, the participant was given a
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System Usability Scale (SUS) Questionnaire (Appendix H: System Usability Scale (SUS)
Questionnaire).
Following the test, the administrator provided time for the participant to informally communicate
impressions about the usability of the EHRUT and about the testing process.

Test Locations
Participants were located in their own facilities and the test was conducted through a remote
connection. While all participants tried to create a quiet space for the sake of testing, their busy
professions did not always allow for this. Background noise in these test situations varied from
complete quiet to busy background conversations. Given the usually hectic context of clinical practices
and the use of EMRs, this represented fair and realistic conditions under which to test the software.

Test Environment
The participants performed the test tasks on their own computer systems. However, the presentation
of the information was done through the test administrator's system. The details of that system are: a
HP Elitebook laptop computer connected to a Planar 1910M 19-inch monitor, DPI setting normal (96
DPI), Highest Color Quality (32 bit), 1280X1024 pixel screen resolution, and a 60 Hertz screen refresh
rate. Audio was recorded through each system's internal microphone. Participants interacted with the
remote software through their keyboard and mouse or touchpad.

Table 7. Test Environment, Technical Data
Connection

WAN. Remote desktop connection to a Paragon 15.0 usability test system.

Paragon 15.0
Usability Test
Environment

A special usability test system was created using a generic data configuration and sample
test data. The environment simulates the complete EHR including all functions and
backend support software that a real implementation would provide, including data
integration between the rule creation system and the rule activation system. No other
user groups had access to this site, ensuring a pristine test environment with full control of
the configuration of the test data.
It is important to note that while all efforts were made to create a fully functioning test
environment, the configurations of menus and menu choices, applications, alerts, etc.
were similar but not the same as what any particular provider/customer would use. All of
the customized functions differ from site to site, depending on clinic policies and
implementation.
Our test environment is configured to show what the system is capable of and therefore
presents different alerts, confirmation screens, list items etc., than many facilities would
choose to implement.
Generally, the system performance (i.e. response time) was representative to what actual
users would experience in a field implementation; however, testing remotely introduced
some lag time. This did not every slow performance excessively, so all trials were
included in the analysis. Additionally, participants did not change any of the default
settings (such as font size).
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EHR software and
version

Paragon Version 15.0

Testing software

Morae Recorder Version 3.3.4 (participant)
Morae Manager Version 3.3.4 (data analysis)

Test Forms and Tools
During the usability test, various documents and instruments were used, including:
Informed Consent
Demographic Questionnaire
Experimenter’s Verbal Instructions
Training slides
Post-task surveys (presented through Morae)
Post-test survey (System Usability Scale, SUS, presented through Morae)
Most of these materials are included in the appendices.

Usability Metrics
According to the NIST Guide to the Processes Approach for Improving the Usability of Electronic Health
Records, EHRs should support a process that provides a high level of usability for all users. The goal is
for users to interact with the system effectively, efficiently, and with an acceptable level of satisfaction.
To this end, metrics for effectiveness, efficiency and user satisfaction were captured during the usability
testing. The goals of the test were to assess:
Effectiveness of the EHRUT by measuring participant success rates and errors.
Efficiency of the EHRUT by measuring the average task time and path deviations.
Satisfaction with the EHRUT by measuring ease of use ratings.

Data Scoring
The following table details how tasks were scored, errors evaluated, and the time data analyzed.
Table 8. Data Scoring: Measures & Rationale
Measures

Rationale and Scoring

Effectiveness:
Task Success

A task is counted as a “Success” if the participant was able to achieve the correct outcome,
without user interface directed assistance. Direction was occasionally provided with
understanding task instructions, but never in how a task was to be accomplished.
A task is counted as a “Failure” if the participant was never able to find the correct action,
or ended the task believing that they had accomplished all tasks without having done so.
The total number of successes are calculated for each task and then divided by the total
number of participants who attempted the task. The results are provided as a percentage.
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Measures

Rationale and Scoring
Two additional percentages are given related to task success; these are “Completed with
ease” and “Completed with difficulty”. A task that was successfully completed eventually,
but that required completely restarting or making corrections after reaching the end of a
first unsuccessful attempt at the task, was considered “Completed with difficulty”.
Otherwise, it was considered “Completed with ease” (which could include minor path
deviations or errors that were quickly corrected). The number of tasks “Completed with
ease” plus the number “Completed with difficulty” add up to the total number of successes.
Similarly, the percentage of tasks “Completed with ease” plus the percentage “Completed
with difficulty add up to the total percentage of successful completions.
Task times are recorded for successes. Observed task times divided by the optimal time
for each task is a measure of optimal efficiency.
Optimal task performance time, as benchmarked by the 3 users who finished the task
without errors and deviations and in the shortest amount of time, was calculated by
averaging the times of these 3 users.
Average group times were divided by the optimal performance time for a measure of how
close to optimal efficiency each task was performed. It was decided not to define time
allotments, because it was felt that different adjustments would have to be made for new
tasks and for existing task flows, and we could not find a generally accepted empirical or
principled way to determine meaningful adjustments. All participants were allowed to
finish the tasks, and the time ratios provide a measure of how much longer an average
user would take to perform these tasks.
It was felt this was a cleaner, and less biased measure than to define task allotment times
based on arbitrary time adjustments. Using the same or no adjustment for a number of
studies would also allow better comparison across studies, rather than trying to compare
rates or ratios that had all been derived by different adjustments.

Effectiveness:
Task Failures and
Errors

If the participant abandons the task, does not reach the correct answer or performs it
incorrectly the task is counted as a “Failure.” For each task the percentage of participants
who successfully completed it are reported. The failures can be calculated by subtracting
the successful completions from 100.
The total number of errors is calculated for each task and then divided by the total number
of times that task was attempted. Not all deviations are counted as errors.
Errors are selections of wrong menu items, wrong list items, or entering wrong data, or also
omissions that cause incorrect results. If an error results in a number of corrective steps,
only the first actions, resulting in the error is counted as error. All corrective steps are
counted as deviations.
On a qualitative level, an enumeration of errors and error types is collected.

Efficiency:
Task Deviations

The participant’s path (i.e., steps) through the application is recorded. Deviations occur if
the participant, for example, chooses a path to task completion which requires more steps
than the optimal, fills out additional fields, or performs any steps to correct a previous error.
This path is compared to the optimal path. The number of steps in the observed path is
divided by the number of optimal steps to provide a ratio of path deviation.

Efficiency:
Task Time

Each task is timed from when the participant clicks the Start Task button until the
participant clicked the End Task button. Only task times for tasks that are successfully
completed are included in the average task time analysis. Average time per task is
calculated for each task. Variance measures (standard deviation) are also calculated.
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Measures

Rationale and Scoring

Satisfaction:
Task Rating

Each participant’s subjective impression of the ease of use of the application is measured
by administering both a simple post-task question as well as a post-session questionnaire.
After individual tasks, the participant is asked to rate “Overall, this task was:” on a scale of
1 (Very Difficult) to 5 (Very Easy) (see Appendix G: End-of-Task Questionnaires).
These data are averaged across participants. Common convention is that average ratings
for systems judged easy to use should be 3.3 or above.
To measure participants’ confidence in and likeability of the [EHRUT] overall, the testing
team administers the System Usability Scale (SUS) post-test questionnaire. Questions
included, “I think I would like to use this system frequently,” “I thought the system was easy
to use,” and “I would imagine that most people would learn to use this system very quickly.”
See the full System Usability Scale questionnaire in "Appendix H: System Usability Scale
(SUS) Questionnaire".
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Results
Data Analysis and Reporting
The results of the usability test were calculated according to the methods specified in the Usability
Metrics section above. All 10 participants were included in the analysis.
Table 9. Usability Data by Task - same as Table 2, repeated here for easier reference

1

Tasks
Access and
change existing
patient
demographic data
– sex, preferred
language

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage
(easily/with
difficulty)

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

100
(100/0)

1.17

74.03
(25.95)

51.70

1.43

0.40
(0.70)

4.90
(0.32)

2

Access and
change existing
patient
demographic data
– birth date, race

10

90.0
(90.0/0)

1.08

55.96
(13.47)

43.17

1.30

0.30
(0.67)

4.90
(0.32)

3

Access and
change existing
patient
demographic data
– ethnicity,
preferred
language

10

100
(100/0)

1.16

83.04
(65.32)

48.71

1.70

0.20
(0.42)

5.0
(0)

4

Enter multiple
races and
ethnicities for a
patient

10

100
(70/30)

1.63

120.69
(74.42)

55.71

2.17

0.90
(0.99)

4.60
(0.70)

5

Record new
patient
demographic data

10

90.0
(80.0/10.0)

1.26

290.43
(135.76)

166.56

1.74

1.30
(1.70)

4.20
(1.03)

The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 77.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.6 More recent work by Sauro (2011) provides a
norming distribution based on 500 comparative SUS scores (from usability tests of a wide range of
applications). Based on this distribution our SUS result of 77 ranks roughly in the 80th percentile7 (see

6

See Tullis, T. & Albert, W (2008). Measuring the User Experience. Burlington, MA: Morgan Kaufman (p. 149).
See Sauro, J. (2011). A Practical Guide to the System Usability Scale, Denver: Measuring Usability LLC, and
www.Measuringusability.com/sus.php
7

EHR: Paragon 15.0, Part IV – Front Desk Staff – Ambulatory

March 30, 2018

Page 21 of 43

Figure 2). When compared to other business software only, as Sauro (2011) recommends, this SUS
score would be equivalent to the 88th percentile, or letter grade A- in Sauro’s calculations.

Figure 2. Representation of the Resulting SUS Score of 77 - Same as Figure 1, repeated here for easier reference

The details of the results are summarized in Table 9 above and Table 10 below. Subjective judgments
were also collected at the end of each task. The averages obtained from those task-based satisfaction
scores varied between 4.20 and 5.0, with all tasks scoring over 4, quite a bit above the
recommendation put forward in NISTIR8 7742. The NISTIR 7742 states that “common convention is
that average ratings for systems judged easy to use should be 3.3 or above.”
In the following table, Table 10, the usability metrics are reported grouped out by MU criterion. Please
note that the MU criteria related to clinician tasks have been tested with two other user groups (nurses
and physicians), and those related to configuring clinical decision support rules have been tested with a
group of system administrators. Also, the MU criteria for recording patient sexual orientation and
gender identity were tested along with clinician tasks with the group of nurses. Those results are
summarized in three separate reports, one for each user group.

8

Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Fromat Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
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Table 10. Usability Data by Meaningful Use Criteria – same as Table 3, repeated here for easier reference
N
#

Task
Success
Percentage
(easily/with
difficulty)

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Observed
(SD)

Deviations
(Observed
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and Tasks
170.315(a)(5)(i) – Patient Demographics (race, ethnicity, date of birth, preferred language, sex)

Access and change existing patient demographic data (changing sex, race, ethnicity,date of birth, and
preferred language)
Change patient data 1
(sex and preferred
language)

10

100
(100/0)

1.17

74.03
(25.95)

1.43

0.40
(0.70)

4.90
(0.32)

Change patient data 2
(date of birth and
race)

10

90.0
(90.0/0)

1.08

55.96
(13.47)

1.30

0.30
(0.67)

4.90
(0.32)

Change patient data 3
(ethnicity and
preferred language)

10

100
(100/0)

1.16

83.04
(65.32)

1.70

0.20
(0.42)

5.0
(0)

Enter multiple races
and ethnicities for a
patient

10

100
(70/30)

1.63

120.69
(74.42)

2.17

0.90
(0.99)

4.60
(0.70)

Record new patient
demographic data
(includes sex, birth
date, and recording
that patient declined
to answer for race,
ethnicity, and
preferred language)

10

90.0
(80.0/10.0)

1.26

290.43
(135.76)

1.74

1.30
(1.70)

4.20
(1.03)
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Discussion of the Findings
This section presents the study findings, organized by Meaningful Use Criteria.

170.315(a)(5)(i) – Patient Demographics (Preferred Language,
Birth Sex, Date of Birth, Race, Ethnicity)
Test contexts
The demographics MU criteria were tested across two different groups. The criteria tested with nursing
staff can be found in a separate report.
Five different contexts tested the process of accessing, recording, and changing information related to
patient race, ethnicity, date of birth, preferred language, and birth sex. Tasks 1-3 tested the usability of
accessing the demographic information and changing patient race, ethnicity, date of birth, preferred
language, and birth sex. Task 4 tested the usability of changing a patient’s race and ethnicity, so that
two different races and two different ethnicities are recorded for the patient. Task 5 tested the usability
of registering a new patient and recording that patient’s birth sex and date of birth, as well as explicitly
recording that the patient declined to give a race, ethnicity, or preferred language.

Tasks 1, 2 and 3 – Access and change existing patient demographic data (preferred
language, birth sex, date of birth, race, ethnicity)
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(5)(i) – Patient Demographics (race, ethnicity, date of birth, preferred language, sex)
Task Description
These tasks required participants to display patients’ demographic information and change the sex,
race, ethnicity, date of birth and preferred language for patients whose information already existed in
the system. They would open a window with person-related information for the patient, select the
correct values for each of these demographic fields, and then save changes.
Risk Analysis
Medium. The system’s accurate presentation of alerts based on patient demographics has potential
impact on patient safety. However, there is the opportunity to review and correct patient demographic
information at registration time or (as with this task) at a later point.
One of the 10 participants failed to complete task 2 successfully. In this case, the participant apparently
thought that the cursor was in the date of birth field when it was not, and the participant typed numbers
for the date which did not appear in the field. The participant was working quickly and went on to save
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the patient record without looking back at the value shown in the field. Because only one participant
failed to enter only one value correctly, it is believed that the possibility of an error occurring for this task
is low.
Scoring Notes
One participant ended the task without having correctly entered the date of birth. There were no
exclusions.
Exclusions
None
Quantitative Summary
Table 11. Usability Data for Tasks 1-3 – Access and change existing patient demographic data

1

N

Task Success

Path
Deviation

#

Percentage
(easily/with
difficulty)

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

100
(100/0)

1.17

74.03
(25.95)

51.70

1.43

0.40
(0.70)

4.90
(0.32)

Tasks and subtasks
10
Access and
change existing
patient
demographic data
– sex, preferred
language

Task Time
(in seconds)

Errors

2

10
Access and
change existing
patient
demographic data
– birth date, race

90.0
(90.0/0)

1.08

55.96
(13.47)

43.17

1.30

0.30
(0.67)

4.90
(0.32)

3

10
Access and
change existing
patient
demographic data
– ethnicity,
preferred
language

100
(100/0)

1.16

83.04
(65.32)

48.71

1.70

0.20
(0.42)

5.0
(0)

Participant Comments
No participants provided any written comments on tasks 1-3.
Effectiveness
Only the single participant who misentered the date of birth failed to perform the task successfully. On
four other occasions in the three tasks, participants made minor errors from which they quickly
recovered. These included inadvertently clicking a search button twice, resulting in an error message
popup; initially bringing up a visit record rather than a patient record, then closing the visit record and
opening the patient record; initially trying to enter the ethnicity value in the race field before seeing that
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there was a separate ethnicity field; and inadvertently closing the patient record window before finishing
the task, then re-opening it.
Efficiency
Performance times were on average relatively short, despite users being new to the system; the
average time for each task ranged from 56 to 83 seconds. The 83-second average for task 3 was
affected by a single participant who performed that task very slowly; the other participants performed
task 3 in about 63 seconds, on average. This outlier in task 3 also explains its higher ratio of average
time to optimal time than the other tasks; that ratio was 1.43 and 1.30 for tasks 1 and 2, but 1.70 for
task 3.
The optimal number of steps to perform the tasks was 6 for task 1, and 5 for tasks 2 and 3. Four
participants performed extra steps in task 1, while only two performed extra steps in task 2 and in task
3. Since participants were largely new to the system, it is not surprising that more deviated from the
optimal path in task 1 than in subsequent tasks. The deviations in task 1 included correcting for the
minor errors mentioned previously (bringing up a visit record rather than a patient record, and clicking
the search button twice rather than once). There were also two instances of repetitions caused by
initially mistyping the patient name. One participant’s use of extra steps in tasks 2 and 3, and another
participant’s in task 1, was driven by their leaving the task instruction window displlayed in such a way
that it obscured the “OK” button but not the “Close” button – they would click the “Close” button and
then rely on an extra confirmation step to save their changes. So this extra step in these instances was
an artifact of the test situation. Because these deviations were minor, the values for the ratio of average
path to optimal path was low for all three tasks – 1.17, 1.08, and 1.16 for tasks 1, 2, and 3 respectively.
Satisfaction
These tasks were perceived to be easy for users, with average scores of 4.9 for the first two tasks and
5.0 for the third.
Major Findings
None.

Task 4 – Enter multiple races and ethnicities for a patient
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(5)(i) – Patient Demographics (race, ethnicity, date of birth, preferred language, sex)
Task Description
This task required participants to change the race and ethnicity for an existing patient to be two different
combinations of race and ethnicity (in this case, a biracial patient who chooses to describe themselves
as half black and Hispanic, half white and non-Hispanic). The participant had to open a window
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containing the person-related information, display a supplemental window for multiple races and
ethnicities, select two race and two ethnicity values, and then save all changes.
Risk Analysis
Medium. This is a demographic registration task, with similar risks to tasks 1 and 2, though there may
be fewer clinical alerts based on patient race and ethnicity than on other demographic factors such as
birth sex. There is the opportunity to review patient demographic information at registration time to
ensure it is correct; registration is typically done only once per visit.
The ten participants completed this task successfully, though three participants experienced some
difficulty doing so. Given that, it is believed that the possibility of an error occurring for the task in
practice is low.
Scoring Notes
All participants completed the task successfully, but three found that they needed to restart the task to
do so, so those participants were judged as having completed the task with difficulty.
Exclusions
No participants were excluded from this analysis.
Quantitative Summary
Table 12. Usability Data for Task 4 – Enter multiple races and ethnicities for a patient

Tasks and subtasks
Enter multiple
races and
ethnicities for a
patient

4

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage
(easily/with
difficulty)

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

100
(70/30)

1.63

120.69
(74.42)

55.71

2.17

0.90
(0.99)

4.60
(0.70)

Participant Comments
Comments are listed only if a participant provided a written comment.
Table 13. Participant Comment for Task 3 – Enter multiple races and ethnicities for a patient
Participant

Do you have any additional comments?

6

The drop down did not necessarily populate when I was typing. Had to actually click on the drop
down list.

7

When I typed the race and ethnicity in, it didn't recognize it was in the list like it does on the
main screen. I had to hit the down arrow for it
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Effectiveness
While all ten participants were able to enter the races and ethnicities successfully, three restarted the
task to do so. One initially misunderstood the task as replacing the first race and ethnicity with the
second race and ethnicity, and upon review of the instructions restarted the task. One entered an
incorrect ethnicity and chose to close the window without saving and start again. One encounted a
problem with the confirmation dialog on close that caused the changes not to be saved; this person
detected the problem, re-entered the information, and then used the optimal path to save the changes
and close the window.
In addition to these obstacles, other participants experienced more minor errors. One participant
initially entered an incorrect value for one of the races before correcting it later. Another, after having
successfully brought up records for three different patients earlier in the session, forgot a step in the
patient search process, and this caused some temporary confusion and delay.
Efficiency
Performance times for this task were considerably slower than for the first three tasks, at almost 121
seconds on average, though the optimal time was only a few seconds longer than the optimal times for
the first three tasks. This pattern likely reflects the fact that, while a number of the participants
completed the task relatively efficiently, three found that they needed to restart the task entirely to
ensure that the information was correct. This pattern also likely explains the much higher ratio of
observed to optimal time for this task (2.17, the highest seen in the study). Similarly, the ratio of
average full path steps to the optimal path was higher than other tasks at 1.63.
A factor that slowed participants, even those who followed an optimal path, was that the fields in the
supplemental window for entering the additional races/ethnicities used a keyboard interaction that was
subtly different from that used on the main screen for comparable fields. For the race and ethnicity
fields on the main screen, the user could start typing a value and, as soon as enough letters were
entered to identify a unique selection, that value would automatically appear in the field and the user
could tab to another field. Within the window for entering extra races or ethnicities, however, the user
would still need to click the down arrow on the field and click on the desired value to populate the field.
Several users would type just enough letters, pause, and then either press the Tab key (causing a
popup message to direct them to enter a valid value) or else click the arrow by the field to display the
matching values and then pick a value from the list. These were perceived as extra steps by the users.
The two comments that participants wrote for this task refer to this issue.
An additional factor that caused some minor deviations from the optimal path was that the
supplemental window for entering additional races and ethnicities could be opened or closed but did not
require a separate step to save the information (beyond saving the entire patient record). Some
participants would choose to close, and sometimes close and reopen, the window unnecessarily.
Satisfaction
This task was perceived to be easy for users (4.6), though less easy than the first three tasks.
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Major Findings
While participants generally performed this task effectively, even though it was new to them, there are
design enhancements that could have made performance of this task more efficient. Notably, the ability
to type only the letters needed to identify the value, without having to then also click on the value from
the dropdown, would make the interaction smoother and more efficient. If the design of the window for
entering multiple races and ethnicities made it more obvious that it did not need to be closed before
saving changes, there would have been less unnecessary closing and reopening of the window.

Task 5 – Record new patient demographic data (preferred language, birth sex, date of
birth, race, ethnicity)
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(5)(i) – Patient Demographics (race, ethnicity, date of birth, preferred language, sex)
Task Description
This task required participants to record demographic data for a new patient in the system. It included
recording the patient’s name, date of birth, marital status, birth sex, race, ethnicity, preferred language,
address, and phone number, and then saving changes. For the race, ethnicity, and preferred language
fields, participants were required to indicate that the patient declined to give a value.
Risk Analysis
Medium. The system’s accurate presentation of alerts based on patient demographics has potential
impact on patient safety. However, there is the opportunity to review and correct patient demographic
information at registration time or (as with this task) at a later point.
One of the ten participants did not complete the task successfully; this participant skipped entering the
ethnicity value, apparently due to inattention to the instructions. (It should be noted that this task
required far more steps in the optimal path – 20 – than any of the other tasks, due to the number of
fields that the system required for a new patient. This probably contributed to the participant omitting a
piece of information.) Given that the one instance of failing to perform the task did not seem to be
design-related, and that none of the minor errors and path deviations experienced by other participants
affected their ability to enter the demographic variables, the risk to patients of incorrectly performing this
task is believed to be low.
Scoring Notes
All participants performed the task successfully with the exception of the one who omitted a piece of
information. One other participant was judged to perform the task with difficulty, because they twice
attempted to start the task by using a button for a shortcut “new patient” screen that did not include
some demographic information such as preferred language. This participant recognized this screen as
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incorrect and then restarted the task, eventually choosing the correct path and completing the task
successfully. There were no exclusions.
Exclusions
None
Quantitative Summary
Table 14. Usability Data for Task 5 – Record new patient demographic data

Tasks and subtasks
Record new
patient
demographic
data

5

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage
(easily/with
difficulty)

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

90.0
(80.0/10.0)

1.26

290.43
(135.76)

166.56

1.74

1.30
(1.70)

4.20
(1.03)

Participant Comment
Comments are listed only if a participant provided a written comment.
Table 15. Participant Comment for Task 5 – Record new patient demographic data
Participant

Do you have any additional comments?

5

There was a lot of information required to enter a new patient. A lot of steps. When
entering new patients on the phone this seems a bit extreme to have to ask them all
this information.

Effectiveness
Nine of the ten participants performed this task successfully. Only one participant, apparently due to
inattention to the instructions, omitted entering a value for patient ethnicity. One other participant
navigated to a shortcut version of the new patient window a couple of times before navigating to the
correct window for entering all of the information, but still was able to complete the task successfully.
Efficiency
Performance times were generally longest for this task because the system required the address and
phone number fields for entering a new patient, and those fields both required bringing up separate
popup windows in which to enter the data. Entering the address also involved searching for existing
address data. The optimal number of steps for this task was 20, as opposed to 5-6 for the other tasks.
The average task time was just over 290 seconds, with an optimal time of over 166 seconds. The ratio
of average time to optimal, at 1.74, was only slightly higher than that of tasks 1-3.
Given the number of steps required to perform this task, there were more opportunities for path
deviations and minor errors (that were corrected before the data was saved). Common path deviations
EHR: Paragon 15.0, Part IV – Front Desk Staff – Ambulatory

March 30, 2018

Page 30 of 43

and minor errors related to the following: Initially picking an incorrect first step to get to the correct
screen (as described previously, or the more minor issue of starting to schedule the new patient for a
procedure rather than a new appointment with a provider); incorrectly looking for an address using the
full word “Road” rather than the abbreviation “Rd”; or initially attempting to enter the patient address as
a new address and then switching to the approach of searching for it as an existing address.
Satisfaction
This task was perceived to be easy for users (4.60).
Major Findings
None.
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Appendix A: Demographic Questionnaire
1. In what range is your age? (Options: 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80 or over)
Choose an item.
2.

What is your gender? (Options: Female, Male)
Choose an item.

3. How do you describe your occupation/role?
Click here to enter text.
4.

What is the name of the clinic or office where you work?
Click here to enter text.

5. When did you start doing work that involved registering patients? (Enter the year, and month or time of
year if you recall it.)
Click here to enter text.
6. What type of degree do you have? (Options: No H.S. degree, H.S. diploma or equivalent,Some college credit/no
degree,Trade/technical/vocational training, Associate, B.S., M.S., Doctorate)
Choose an item.
7. In what year did you start using computers? Give your best estimate.
Click here to enter text.
8. Do you require any assistive technology to use a computer for your work? (For example, software that
reads screens to you.) (Options: Yes, No)
Choose an item.
The following questions are regarding Electronic Health Records, also known as EHRs. An EHR is a collection
of electronically stored patient health information that is generated by one or more health-related events in any
care delivery setting. Computer software that stores patient demographic information and records of their visits
or health issues is considered an EHR.
9. How familiar are you with an EHR, or EHRs in general? (Options: Not at all familiar, a little familiar, mostly
familiar, extremely familiar)
Choose an item.
10. For how many years have you worked with EHRs in any capacity?
Click here to enter text.
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Appendix B: Administrator Script and General Instructions
Before participant arrives:
o

o

Bring up Remote Desktop & log in to Paragon Practice Management. Make sure that the following
patients have these settings:
• Chris Rodriguez: Male, Spanish preferred language.
• Maureen Martin: DOB 03/10/1971, Black
• James Isaacs: Not Hispanic or Latino, English preferred language
• April Johnson: Only one race/ethnicity
Bring up New Patient.txt file above the Remote Desktop window and make sure it contains the newest
data.

o

Bring up Powerpoint file on primary monitor.

o

Bring up Morae recorder with Registration configuration file.

o

Bring up webex appointment, log in, and share primary screen.

o

Shut down Skype or put it on Do Not Disturb.

When participant arrives:
o

Ensure that participant can hear well, that they can see the first powerpoint slide in the webex
(including a bit near the bottom right, so that we can tell that the whole screen is coming up without
scrolling), and that they are running Webex in full screen mode.

Verbal Instructions:
o

o

As we get started, I’d like to thank you for participating in the session today. I will need to record this
session (starting a bit later) for reference only within Allscripts. Do you give your permission to record
this session?
Today’s session should last about an hour or less. I’ll give you control of my system, and we’ll start with
a Powerpoint presentation that you go through at your own pace. It describes how to do the tasks you’ll
be doing. The Paragon Practice Management system is also up just behind the Powerpoint, if you want
to compare what you’re seeing in the Powerpoint to the actual system. After you have finished
reviewing the powerpoint, you’ll perform about five tasks. There will be a quick survey after each task
that you can fill out on-screen, and a longer survey after the fifth.

When participant is done with training presentation:
o

Minimize Powerpoint window

o

Ensure Practice Manager application is displayed

o

Start Morae (press red button)
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Appendix C: Sample Informed Consent Form

EHR: Paragon 15.0, Part IV – Front Desk Staff – Ambulatory

March 30, 2018

Page 35 of 43

Appendix D: Usability Test Instructions
Introduction to the Study
•

Thank you for participating.

•

Your participation is very valuable and critical for certification.

•

Summative usability testing is required for Meaningful Use; vendors cannot certify their EHR’s unless
they have been usability tested by our users

•

Your feedback will help us improve the usability of Paragon.

•

During the study, you will be performing a few routine tasks using Paragon Registration and Paragon
Medical Records; the tasks may be familiar to you.

•

This presentation provides a review of the routine tasks.

•

The following screens present an overview of features in self-guided presentation mode.

•

Please take 10 minutes to familiarize yourself with these new functions.

•

You can use the page up and down functions to navigate through the presentation.

•

If you want to see a part again, you can always back up to previous screens by using the Page Up keys
on your keyboard.

Functionality Review
Summative Study Instructions
•

Thank you for participating in this study. Your input is very important.

•

Our session today will last about 45 minutes.

•

During that time you will use Paragon Registration and Paragon Medical Records to perform tasks.

•

Our test systems may be configured differently from the ones you normally use. You need only enter
information you are given in the tasks, even if you would normally enter more.

Objective of the Study
•

The study goal: Validate the usability of Paragon systems, specifically related to configuring screening
and alerts.

•

This session is being recorded for detailed analysis.

•

The study facilitator is here to help make sure the study runs smoothly and in case you need
clarification about the study process, but will not provide help about how to use the software.

•

You may choose to stop participating at any time with no penalty.
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Starting the Study
•

The system will show an instruction window. The window displays over the EHR screens you will be
using to complete the task.

•

Click the Start button to start the study.

•

Within the instruction window, the system provides instructions for completing the first task.

•

After reading the on-screen instructions, click the Start Task button.

•

The instruction window will collapse vertically so that it will not obscure the application.

•

You can click the Show Instructions button in the instruction window at any time to expand the
window and read the instructions again.

Performing the Task
•

Using the EHR screens, begin performing the task. Please try to complete the tasks on your own
following the on-screen instructions very closely.

•

You can also move and reposition the instruction window.

•

If you place the mouse cursor focus in the instruction window, reposition the mouse cursor back in the
application window before continuing the task.

Indicating Task Completion
•

When you are satisfied that you have completed the task, or when you have completed as much as you
can, click the End Task button.

•

The system will open a short survey with questions about the task you have just completed.

•

After answering the Participant Survey questions for the task, click the Done button.

•

The system will present instructions for the next task.

•

Between some tasks, the study administrator may adjust the application to start the next task at the
right location.
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Completing the Study
•

After you complete the Participant Task Evaluation for the final task, the system will open a System
Usability Scale Questionnaire to enable you to record your overall impressions of the application
including all the tasks you performed. Note that you will need to scroll vertically to view and answer all
of the questions.

•

After completing the questionnaire, click the Done button to complete the study.

•

The instruction window shows a message indicating that the study is complete. Tell the study
administrator that you have completed the study.

•

The administrator will click the OK button and save your work.
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Appendix E: Experimenter's Short Biography
Beth Meyer has worked in the field of Human Factors for over 20 years, after receiving her PhD in Psychology
with an emphasis in Engineering Psychology from Georgia Tech. She has held Human Factors positions in
the following industries: academia (conducting research and teaching courses), telecommunications,
aerospace, and healthcare (including 10 years focusing on the design of EHRs).
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Appendix F: Participant Instructions for Each Task

Introduction
This session will include a several tasks related to patient registration and medical
records. Start and end each task using the windows appearing at the top of the screen.

Task 1
Patient Chris Rodriguez has called - they found in their patient portal that their
demographic information is incorrect. This task has four parts:
1. View demographic information for patient CHRIS RODRIGUEZ.
2. Change the sex to Female.
3. Set the Preferred Language to English.
4. Save your work.

Task 2
Patient Maureen Martin tells you that her patient information is incorrect. This task
has four parts:
1. View demographic information for patient MAUREEN MARTIN.
2. Change the patient DOB to 10/03/1971.
3. Set the Race to White.
Save your work.

Task 3
Patient JAMES ISAACS tells you that his information is incorrect. This task has four
parts:
1. View demographic information for patient JAMES ISAACS.
2. Change the patient ethnicity to Hispanic or Latino.
3. Set the preferred language to Patient Refused.
Save your work.

Task 4
You have found that the race and ethnicity for patient APRIL JOHNSON is incomplete.
This task has four parts:
1. View demographic information for patient APRIL JOHNSON.
2. Enter the first race and ethnicity as Black and Hispanic or Latino.
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Enter the second race and ethnicity as White and Not Hispanic or Latino.

4. Save your work.

Task 5
This task has five parts:
1. Start the task of scheduling an appointment for a new patient in Paragon Practice
Management.
2. Enter all of the demographic information of the patient shown in the note on the
screen.
3. Enter the patient's home address as 3800 Pike Rd, Longmont, CO 80503 (an
address already in the system).
4. Enter the patient's home phone as 303-927-1110.

Note: the name and birth dates for the patient records entered in Task 2 had to be different for each participant, to avoid
error messages warning of creating duplicate patient records. This is why the demographic information other than the
address and phone were given in a separate window. A sample version is as follows:
New Patient
Last Name: KEELER
First Name: ASHER
Birth Date: 06/27/1967
Sex:
MALE
Marital Status: SINGLE
Race: Patient Refused
Ethnicity: Patient Refused
Preferred Language:
Patient Refused
For all participants, the Sex, Marital Status, Race, Ethnicity, and Preferred Language values were the same.
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Appendix G: End-of-Task Questionnaires
Task 1
1. Overall, this task was...
very difficult 1 2 3
Comments:

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments?
Comments:

Task 2
1. Overall, this task was...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:

Task 3
1. Overall, this task was...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:
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Task 4
1. Overall, this task was...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:

Task 5
1. Overall, this task was...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:
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Appendix H: System Usability Scale (SUS) Questionnaire
This questionnaire was presented to the participant after the completion of all tasks and task-based
questionnaires.

Thank you for participating in this study. The following questions address your experience with all the tasks in this study.

1. I think that I would like to use this system frequently
Strongly Disagree

1

2

3

4

5

Strongly Agree

2. I found the system unnecessarily complex
Strongly Disagree

1

2

3

4

5

Strongly Agree

3. I thought that the system was easy to use
Strongly Disagree

1

2

3

4

5

Strongly Agree

4. I think that I would need the support of a technical person to be able to use this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

5. I found the various functions in this system were well integrated
Strongly Disagree

1

2

3

4

5

Strongly Agree

6. I thought there was too much inconsistency in this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

7. I would imagine that most people would learn to use this system very quickly
Strongly Disagree

1

2

3

4

5

Strongly Agree

8. I found the system very cumbersome to use
Strongly Disagree

1

2

3

4

5

Strongly Agree

5

Strongly Agree

9. I felt very confident using the system
Strongly Disagree

1

2

3

4

10. I needed to learn a lot of things before I could get going with this system
Strongly Disagree

1

2

3

4

5

Strongly Agree
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Executive Summary
A usability test of the Paragon 15.0 EHR (hereafter referred to as Paragon) was conducted June 11 25, 2018 at a Paragon customer location by Beth Meyer of the Allscripts User Experience (UX) team.
The customer location consisted of the set of ambulatory clinics associated with a regional hospital.
The purpose was to test and validate the usability of several Meaningful Use Criteria as implemented in
the functions of the Paragon EHR. The Office of the National Coordinator for Health Information
Technology (ONC) requires vendors to test several Meaningful Use Criteria outlined in the test
procedures for §170.315(g)(3) Safety-enhanced design1 for ambulatory products. The remaining MU
criteria will be discussed in three additional reports that detail the results of three usability studies
involving physicians, registration personnel, and system administrators, as the tasks included in these
studies are typically conducted by those user roles, rather than nurses.
During the usability test, 14 nurses served as participants; they were not familiar with the Paragon EHR
software. In this study, they used the software in 14 simulated, but representative tasks. More
specifics on the sample demographics and participant experience with the EHR will be detailed below
in the Method section.
This study collected performance data on 14 tasks typically conducted by nurses who are using an
EHR. Below is a list of all tasks and subtasks employed. Tasks were based on one patient scenario and
performed in the order of a typical workflow. The scenario and tasks were chosen to evaluate the
usability of five Meaningful Use Criteria outlined in the test procedures for §170.315(g)(3) Safetyenhanced design. Table 1 below lists the nurses' tasks in order of performance, the linked Meaningful
Use criteria, and a risk rating for performing each task.

Table 1. Nurses’ Tasks: Meaningful Use Criteria, Risk, and Application Tested
Task

1

Bring up patient profile

2

Add vitals and handle
alerts

3

Access allergy list and
edit an existing allergy

Meaningful Use Criterion
Tested

Risk

---

None -- Needed for scenario and as
warm-up task

High

Add vitals

None - needed for scenario

High

Handle vitals alert

170.315(a)(9) – Clinical decision
support

High

---

170.315(a)(8) – Medication allergy
list

High

Subtask

1

Test Procedure for §170.315(g)(3) Safety-enhanced design. Approved Test Procedure Version 1.0. March 18, 2015;
Health Information Technology: Standards, Implementation Specifications, and Certification Criteria for Electronic Health
Record Technology, 2015 Edition; Revisions to the Permanent Certification Program for Health Information Technology,
Final Rule.
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Meaningful Use Criterion
Tested

Risk

170.315(a)(8) – Medication allergy
list

High

Task

Subtask

4

Access allergy list and
add an allergy

---

5

Add demographic data
to the patient chart

---

6

Access and edit
demographic data in
the patient chart

---

Access implantable
device list and edit an
existing device

---

170.315(a)(14) – Implantable device
list

Medium

Access implantable
device list and add a
new device

---

170.315(a)(14) – Implantable device
list

Medium

Access medication list
and edit an existing
medication

---

170.315(a)(7) – Medication list

High

Access medication list
and add a new
medication

---

170.315(a)(7) – Medication list

High

11

Reconcile allergies
from 2 sources

---

170.315(b)(2) – Clinical information
reconciliation

High

12

Reconcile medications
from 2 sources

---

170.315(b)(2) – Clinical information
reconciliation

High

13

Reconcile problems
from 2 sources

---

170.315(b)(2) – Clinical information
reconciliation

High

14

Generate a CDA

---

170.315(b)(2) – Clinical information
reconciliation

Low

7

8

9

10

170.315(a)(5) – Demographics

170.315(a)(5) – Demographics

Medium

Medium

During the one-hour, one-on-one usability test, each participant was greeted by an administrator. Since
no participants had prior experience with the EHR Under Test (EHRUT), the functionality or screen
designs were new to the participants. The participants were asked to review a self-guided training
module that covered the new and unfamiliar functionality, instructions for the usability study and using
the testing software. The administrator introduced the test, and instructed participants to complete a
series of tasks (given one at a time) using the EHR Under Test (EHRUT). During the testing, data
logging software timed the test and recorded user screen captures and audio. These recordings were
later used to score action steps, errors and task completion rates. The test administrator did not assist
the participant in completing the task.
The following types of data were collected for each participant:
•

Number of tasks successfully completed without assistance

•

Time to complete each task

•

Number and types of errors
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•

Path deviations

•

Participant’s written comments

•

Participant’s satisfaction ratings of the system

All participant data was de-identified so that no correspondence can be made from the identity of the
participant to the data collected. At the end of the test session, each participant completed a post-test
questionnaire.
The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 81.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.2 More recent work by Sauro (2011) provides a
norming distribution based on 500 comparative SUS scores (from usability tests of a wide range of
applications). Based on this distribution our SUS result of 81 ranks roughly in the 90th percentile3 (see
Figure 2). When compared to other business software only, as Sauro (2011) recommends, this SUS
score would be equivalent to the 97th percentile, or letter grade A+ in Sauro’s calculations.

Figure 1. Representation of the Resulting SUS Score of 81

2

See Tullis, T. & Albert, W (2008). Measuring the User Experience. Burlington, MA: Morgan Kaufman (p. 149).
See Sauro, J. (2011). A Practical Guide to the System Usability Scale, Denver: Measuring Usability LLC, and
www.Measuringusability.com/sus.php
3
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The details of our results are summarized in Tables 2 and 3 below. Usability judgments were also
collected at the end of each major task. The averages obtained from those task-based usability scores
varied between 4.07 and 4.93, with all tasks scoring over 4, quite a bit above the recommendation put
forward in NISTIR4 7742. The NISTIR 7742 states that “common convention is that average ratings for
systems judged easy to use should be 3.3. or above.”
Various additional recommended metrics, in accordance with the examples set forth in the NIST Guide
to the Processes Approach for Improving the Usability of Electronic Health Records, were used to
evaluate the usability of the EHRUT. Following is a summary of the performance and rating data
collected on the EHRUT.
Table 2. Result Summary by Task
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.21

47.59
(27.52)

18.72

2.54

0
(0)

4.54
(0.78)

Add vitals

14

78.57

1.18

70.79
(19.49)

50.58

1.18

0.21
(0.43)

4.57
(0.65)

Handle vitals
alert

14

100

1.29

25.67
(13.78)

12.90

1.99

0.07
(0.27)

4.57
(0.65)

Tasks and subtasks
1

Bring up patient
profile

2

Add vitals and
handle alerts

Task Time
(in seconds)

Errors

3

Access allergy
list and edit an
existing allergy

14

100

1.10

50.45
(25.17)

26.29

1.92

0
(0)

4.79
(0.43)

4

Access allergy
list and add an
allergy

14

92.86

1.19

97.64
(35.80)

51.71

1.89

0.64
(0.93)

4.71
(0.47)

5

Add
demographic
data

14

85.71

1.14

77.73
(25.11)

46.22

1.68

0.29
(0.47)

4.50
(0.76)

6

Access and edit
existing
demographic
data

14

100

1.04

33.72
(19.75)

21.79

1.55

0.07
(0.27)

4.86
(0.36)

7

Access
implantable
device list and
edit an existing
device

14

100

1.03

47.09
(22.30)

24.41

1.93

0.14
(0.36)

4.93
(0.27)

8

Access
implantable
device list and
add a new device

14

85.71

1.04

89.79
(34.71)

57.04

1.57

0.29
(0.61)

4.79
(0.43)

4

Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Format Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
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N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Tasks and subtasks

Task Time
(in seconds)

Errors

9

Access
medication list
and edit an
existing
medication

14

100

1.06

48.96
(24.78)

26.84

1.82

0
(0)

4.93
(0.27)

10

Access
medication list
and add a new
medication

14

85.71

1.21

74.21
(36.53)

37.20

1.99

0.29
(0.83)

4.43
(0.76)

11

Reconcile
allergies from 2
sources

14

92.86

1.11

51.96
(26.61)

24.20

2.15

0
(0)

4.07
(1.14)

12

Reconcile
medications
from 2 sources

14

78.57

1.30

76.30
(36.68)

38.79

1.97

0.29
(0.47)

4.29
(0.99)

13

Reconcile
problems from 2
sources

14

100

1.00

62.06
(20.67)

40.44

1.53

0
(0)

4.36
(0.84)

14

Generate a CDA

14

100

1.30

66.04
(37.77)

26.90

2.45

0.14
(0.36)

4.29
(0.73)

The usability result data from Table 2 is grouped by Meaningful Use Criteria in Table 3 below, to allow
for better overview of the usability scores for each criterion. We report subtask data for criteria that
were embedded in task flows, such as the clinical decision support interventions, under the appropriate
MU criteria.
Table 3. Result Summary by Meaningful Use Criterion
N
Meaningful Use
Criteria and
Tasks

#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

170.315(a)(5) – Demographics
Add demographic
data to the patient
chart (task 5)

14

85.71

1.14

77.73
(25.11)

1.68

0.29
(0.47)

4.50
(0.76)

Access and edit
existing
demographic data
(task 6)

14

100

1.04

33.72
(19.75)

1.55

0.07
(0.27)

4.86
(0.36)

170.315(a)(7) – Medication list
Access medication
list and edit an
existing medication
(task 9)

14

100

1.06

48.96
(24.78)

1.82

0
(0)

4.93
(0.27)

Access medication
list and add a new
medication (task
10)

14

85.71

1.21

74.21
(36.53)

1.99

0.29
(0.83)

4.43
(0.76)
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N
Meaningful Use
Criteria and
Tasks

#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

170.315(a)(8) - Medication allergy list
Access allergy list
and edit an
existing allergy
(task 3)

14

100

1.10

50.45
(25.17)

1.92

0
(0)

4.79
(0.43)

Access allergy list
and add an allergy
(task 4)

14

92.86

1.19

97.64
(35.80)

1.89

0.64
(0.93)

4.71
(0.47)

1.29

25.67
(13.78)

1.99

0.07
(0.27)

4.57
(0.65)

170.315(a)(9) - Clinical decision support
Handle vitals alert
(task 2)

14

100

170.315(a)(14) – Implantable device list
Access
implantable device
list and edit an
existing device
(task 7)

14

100

1.03

47.09
(22.30)

1.93

0.14
(0.36)

4.93
(0.27)

Access
implantable device
list and add an
implantable device
(task 8)

14

85.71

1.04

89.79
(34.71)

1.57

0.29
(0.61)

4.79
(0.43)

170.315(b)(2) – Clinical information reconciliation
Reconcile allergies
from 2 sources
(task 11)

14

92.86

1.11

51.96
(26.61)

2.15

0
(0)

4.07
(1.14)

Reconcile
medications from 2
sources (task 12)

14

78.57

1.30

76.30
(36.68)

1.97

0.29
(0.47)

4.29
(0.99)

Reconcile
problems from 2
sources (task 12)

14

100

1.00

62.06
(20.67)

1.53

0
(0)

4.36
(0.84)

Generate a CDA
(task 14)

14

100

1.30

66.04
(37.77)

2.45

0.14
(0.36)

4.29
(0.73)

In addition to the performance data, qualitative observations were made. A more detailed discussion of
result details, tasks, and findings is provided later in the document (in Discussion of the Findings).
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Major Findings and Areas for Improvement
This section summarizes the findings and areas for improvement at a high level. For additional detail,
please see section, “Discussion of the Findings”.
Finding

Areas for Improvement

Training. Most of the tasks included in this
study were either unfamiliar or had new screen
designs which were unfamiliar to the users. The
concept of being able to scroll a page to view
lists was new to these participants, and
sometimes in the earlier tasks this was not what
they expected. However, for the tasks in the
patient profile, participants used their experience
in the early tasks to become efficient on
following tasks in the profile.

Training: Ensure users understand how much is
available on the Profile page, and also emphasize
alternative options for navigating to lists or other
components of the system.
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Introduction
The Paragon 15.0 EHR components tested for this study were all accessible to the participants in an
integrated environment, as would be typical in a provider implementation. The usability testing
environment, patient scenario, workflow and tasks attempted to simulate realistic implementations,
workflows and conditions. The purpose of the study was to test and validate the usability of the current
user interface, and provide evidence of usability in the EHR Under Test (EHRUT). To this end,
measures of effectiveness, efficiency and user satisfaction were captured during the usability testing.

Intended Users
Intended users of the EHRUT are clinicians working in an ambulatory setting: registered nurses or
medical assistants (RNs and MAs) and physicians (or midlevels; MDs and NPs). Users may have
varying levels of experience in the clinical setting and may have varying years of experience with the
EHRUT. They can be expected to have received training on the EHRUT, and to be frequent users
(weekly or daily use).
Specifically for the nurse's tasks, maintaining patient chart information and reacting to alerts are part of
the core functionality of the EHR functionality. It can be expected that these functions are used
frequently by the majority of users on customer provider sites. A typical nurse end user of the patient
charting functions and the alerts, therefore, would be a frequent, experienced user. The usability test
focused on discovering issues of skilled nurses with these functions.
At the test facility, an EHR other than the Paragon EHR had been in use for patient charting, so these
users were entirely new to charting in the EHRUT. Also, few facilities (including the test site) are
currently performing high volumes of clinical reconciliation activities, so this was new functionality for
these nurses. When introduced on customer provider sites, end users can be expected to receive
some high-level training, either through interaction with some online training modules, or classroombased training that involves a hands-on component. We provided similar training. Given that either the
screens or functionality was new to them, the usability test focused on learnability of these functions by
new users.

Method
Participants
A total of 14 participants were tested on the EHRUT for the nurse role in the ambulatory setting. All
participants were nurses in various roles in a set of ambulatory clinics associated with a regional
hospital, and were recruited through hospital staff. Participants had no direct connection to the
development of the product or to the Allscripts organization which developed the software that was
tested.
Participants were recruited to show a good representation of nurses who perform charting in the
ambulatory setting. While none were experienced with the EHRUT, all had at least two years of
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experience charting in other EHRs. A demographics questionnaire was administered at the beginning
of the test; the questionnaire is included as Appendix A: Demographic Questionnaire. Table 4 lists all
14 participants by demographic characteristics, such as demographics and professional experience.
Participant names were replaced with Participant IDs so that an individual’s data cannot be tied back to
individual identities.
The included sample had individuals in the following roles: 2 nurse managers, 3 medical assistants,
and 9 nurses who were either RNs or LPNs. Three participants were in the 20-29 age bracket, one in
the 30-39 age bracket, four in the 40-49 age bracket, four in the 50-59 age bracket, and two in the 6069 age bracket. All were recruited to be engaged in daily patient charting and EHR use.
In addition, all participants had used a computer for over 15 years and none used assistive technology.
Table 4. Participant Demographics
ID

Gender

Age

Education

Role

Years of
practice

Years of
EHR use

N1

Female

20-29

Diploma/certificate in nursing

CMA

4.75

5

N2

Female

30-39

Associate

Registered nurse

7.8

10

N3

Female

50-59

Associate

Nurse

15

20

N4

Female

40-49

Diploma/certificate in nursing

LPN

8

3

N5

Female

20-29

Associate

Registered nurse

10

10

N6

Female

60-69

Some college credit, no
degree

RMA

21.25

11

N7

Female

40-49

Diploma/certificate in nursing

LPN

6

6

N8

Female

20-29

Trade/technical/vocational
training

Medical assistant

2.5

2

N9

Female

50-59

Diploma/certificate in nursing

Nurse LPN

37

5

N10

Female

50-59

Associate

CMA

7

7

N11

Female

40-49

B.S. degree in nursing

Nurse manager

13

18

N12

Female

50-59

Masters degree

Nurse manager

28.5

9

N13

Female

60-69

Diploma/certificate in nursing

LPN

42.5

7

N14

Female

40-49

Diploma/certificate in nursing

LPN

10.5

5
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A short, self-paced training PowerPoint presentation was provided to participants before the study, to
review new and unfamiliar functionality. These training modules were similar to what end-users would
usually receive when introduced to new functionality. The training also included some explanation of
the software used to capture the session data.
Participants were scheduled for one hour sessions which provided time between sessions for debrief by
the administrator, and to get the system ready for the next participant. A spreadsheet was used to keep
track of the participant schedule, and the participant demographics.

Study Design
Overall, the objective of this test was to uncover areas where the application performed well — that is,
effectively, efficiently, and with satisfaction — and areas where the application failed to meet the needs
of the participants. The data from this test may serve as a baseline for future tests with an updated
version of the same EHR and/or comparison with other EHRs provided the same tasks are used. In
short, this testing serves as both a means to record or benchmark current usability, but also to identify
areas where improvements must be made. Specifically, the purpose of this test was to test the usability
of several of the Meaningful Use Criteria that are defined in 45 CFR Part 170, RIN 0991-AB825 for
ambulatory use. The current study focused on the six MU criteria used typically by nurses in an
ambulatory setting. Three separate reports detail the findings from tasks associated with the MU
criteria typically used by physicians, front desk staff, and system administrators. Table 5 below crosstabulates which task in the study of nurses' tasks is associated with which MU criterion.

Table 5. Nurses' Tasks – same as Table 1, repeated here for easier reference
Task

1

Bring up patient profile

2

Add vitals and handle
alerts

Subtask

Meaningful Use Criterion
Tested

Risk

---

None -- Needed for scenario and as
warm-up task

High

Add vitals

None - needed for scenario

High

Handle vitals alerts

170.315(a)(9) – Clinical decision
support

High

3

Access allergy list and
edit an existing allergy

---

170.315(a)(8) – Medication allergy
list

High

4

Access allergy list and
add an allergy

---

170.315(a)(8) – Medication allergy
list

High

5

45 CFR Part 170, RIN 0991-AB82. Health Information Technology: Standards, Implementation Specifications, and
Certification Criteria for Electronic Health Record Technology, 2015 Edition; Revisions to the Permanent Certification
Program for Health Information Technology, Final Rule.
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Meaningful Use Criterion
Tested

Task

Subtask

5

Add demographic data
to the patient chart

---

6

Access and edit
demographic data in
the patient chart

---

Access implantable
device list and edit an
existing device

---

170.315(a)(14) – Implantable device
list

Medium

Access implantable
device list and add a
new device

---

170.315(a)(14) – Implantable device
list

Medium

Access medication list
and edit an existing
medication

---

170.315(a)(7) – Medication list

High

Access medication list
and add a new
medication

---

170.315(a)(7) – Medication list

High

11

Reconcile allergies
from 2 sources

---

170.315(b)(2) – Clinical information
reconciliation

High

12

Reconcile medications
from 2 sources

---

170.315(b)(2) – Clinical information
reconciliation

High

13

Reconcile problems
from 2 sources

---

170.315(b)(2) – Clinical information
reconciliation

High

14

Generate a CDA

---

170.315(b)(2) – Clinical information
reconciliation

Low

7

8

9

10

170.315(a)(5) – Demographics

170.315(a)(5) – Demographics

Risk

Medium

Medium

During the usability test, participants interacted with the above listed functions within the Paragon 15.0
application. Each participant used the system in a familiar location within their facility of practice, and
was provided with the same instructions. The system was evaluated for effectiveness, efficiency and
satisfaction as defined by measures collected and analyzed for each participant:
o

Number of tasks successfully completed without assistance

o

Time to complete tasks

o

Number of errors

o

Path deviations

o

Participant written comments

o

Participant’s satisfaction ratings of the system
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Procedures
Participants were verbally instructed and oriented to the test situation (see Appendix B: Administrator
Script and General Instructions). Each participant was given an informed consent form (Appendix C:
Informed Consent Form) and demographics questionnaire (Appendix A: Demographic Questionnaire).
After completion of these forms, they stepped through a set of self-paced training slides. Participants
spent between 10-15 minutes reviewing this presentation of the software, which they had not previously
used or received training on. Specifically, this training included the page used for documenting vital
signs and other chart information during intake, clinical reconciliation, and generating a CDA. The
presentation also included usability test instructions and an introduction to the Morae recording
software (Appendix D: Usability Test Instructions).
One test administrator per participant ran the test. Data logging was achieved automatically by the
Morae recording software. Detailed data analysis and scoring of the recorded protocols was done after
the test procedure by coding the recording with more fine grained task, action and error markers.
The usability testing facilitator conducting the test was a senior experienced human factors engineer
(PhD in engineering psychology), with over 20 years of experience in the field of user experience
design and research, and 10 years of experience developing EHRs (See Appendix E: Experimenters’
Short Biographies).
For each task, the testing software provided an on-screen description of the task to be performed. See
Appendix F: Participant Instructions for Each Task for the complete text of each on-screen task
prompt.
Task timing began when the participant clicked the Start Task button. Task time was stopped when the
participant clicked the End Task button or when the participant performed the last action for a task that
resulted in an alert. Participants were instructed to click End Task when they had successfully
completed the task or when they could proceed no further.
After each task the participant was given a short satisfaction questionnaire related to that task (see
Appendix G: End-of-Task Questionnaires). After all tasks were completed, the participant was given a
System Usability Scale (SUS) Questionnaire (see Appendix H: System Usability Scale (SUS)
Questionnaire).
Following the test, the administrator provided time for the participant to informally communicate
impressions about the usability of the EHRUT and about the testing process.

Test Locations
Participants were tested in their own facility. The facility had a quiet ambulatory office, not needed
during the test dates, which was used for testing. Sessions were occasionally (but rarely) interrupted
with calls or questions for the participant. Given the usual context of ambulatory clinical practices and
the use of EMRs, this represented fair and realistic conditions under which to test the software.
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Test Environment
The participants performed the test tasks on the administrator's laptop. The details of that system are:
a Lenovo Thinkpad T470 laptop computer with 14-inch display, default DPI setting (120 DPI), Highest
Color Quality (32 bit), using the manufacturer’s default 1920 x 1080 pixel screen resolution, and a 60
Hertz screen refresh rate. Audio was recorded through the laptop’s internal microphone. Participants
interacted with the web application version of the software through the laptop keyboard. A wired mouse
was provided, as well as a barcode scanner connected to the laptop.
Table 6. Test Environment, Technical Data
Connection

WAN via wi-fi connection at site. Internet access to a targeted Paragon 15.0 usability test
environment.

Paragon 15.0
Usability Test
Environment

A special test site was created for MU certification. The environment simulates the
complete EHR including all functions and backend support software that a real
implementation would provide, including data integration with external systems allowing
for data flow to and from pharmacy solutions. No other user groups accessed this site,
ensuring a pristine test environment with full control of the configuration of the test data.
It is important to note that while all efforts were made to create a fully functioning test
environment, the configurations of menus and menu choices, applications, alerts, etc.
were similar but not the same as what any particular provider/customer would use. All of
the customized functions are different from site to site, depending on hospital policies and
implementation.
Our test environment is configured to show what the system is capable of and therefore
presents more alerts, confirmation screens, list items etc., than many facilities would
choose to implement.
Generally, the system performance (i.e. response time) was representative to what actual
users would experience in a field implementation; however, testing remotely from the
server hosting the Paragon software introduced a lag time. Data from tasks or trials
where system response time slowed perceivably were excluded from the analysis.
Additionally, participants were instructed not to change any of the default settings (such as
font size).

EHR software and
version

Paragon 15.0

Testing software

Morae Recorder Version 3.3.4 (participant)
Morae Manager Version 3.3.4 (data analysis)

EHR Scenario and Patient Setup
During the usability study, the participants interacted with the EHR in order to treat a 52-year-old female
(outlined in Appendix F: Participant Instructions for Each Task). The tasks simulated a number of
successive tasks in the treatment of this patient. In order to allow each participant to interact with the
identical set of data, 14 identical patients were created in advance. Appendix I also outlines the data
used to populate the respective systems within the Paragon EHR.

Test Forms and Tools
During the usability test, various documents and instruments were used, including:
Informed Consent
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Demographic Questionnaire
Experimenter’s Verbal Instructions
Training slides
Observer’s Task Sheets
Post-task surveys (presented through Morae)
Post-test survey (System Usability Scale, SUS, presented through Morae)
Most of these materials are included in the appendices.

Usability Metrics
According to the NIST Guide to the Processes Approach for Improving the Usability of Electronic Health
Records, EHRs should support a process that provides a high level of usability for all users. The goal is
for users to interact with the system effectively, efficiently, and with an acceptable level of satisfaction.
To this end, metrics for effectiveness, efficiency and user satisfaction were captured during the usability
testing. The goals of the test were to assess:
Effectiveness of the EHRUT by measuring participant success rates and errors.
Efficiency of the EHRUT by measuring the average task time and path deviations.
Satisfaction with the EHRUT by measuring ease of use ratings.

Data Scoring
The following table details how tasks were scored, errors evaluated, and the time data analyzed.
Table 7. Data Scoring: Measures & Rationale
Measures

Rationale and Scoring

Effectiveness:
Task Success

A task is counted as a “Success” if the participant was able to achieve the correct outcome,
without user interface directed assistance. Direction was occasionally provided with
understanding task instructions, but never in how a task was to be accomplished.
A task is counted as a “Failure” if the participant was never able to find the correct action,
or ended the task believing that they had accomplished all tasks without having done so.
The total number of successes are calculated for each task and then divided by the total
number of times that task was attempted. The results are provided as a percentage.
Task times are recorded for successes. Observed task times divided by the optimal time
for each task is a measure of optimal efficiency.
Optimal task performance time, as benchmarked by the 3 users who finished the task
without errors and deviations and in the shortest amount of time, was calculated by
averaging the times of these 3 users. No adjustments were made to the optimal time.
Average group times were divided by the optimal performance time for a measure of how
close to optimal efficiency each task was performed. It was decided not to define time
allotments, because it was felt that different adjustments would have to be made for new
tasks and for existing task flows, and we could not find a generally accepted empirical or
principled way to determine meaningful adjustments. All participants were allowed to
finish the tasks, and the time ratios provide a measure of how much longer an average
user would take to perform these tasks.
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Measures

Rationale and Scoring
It was felt this was a cleaner, and less biased measure than to define task allotment times
based on arbitrary time adjustments. Using the same or no adjustment for a number of
studies would also allow better comparison across studies, rather than trying to compare
rates or ratios that had all been derived by different adjustments.

Effectiveness:
Task Failures and
Errors

If the participant abandons the task, does not reach the correct answer or performs it
incorrectly the task is counted as a “Failure.” For each task the percentage of participants
who successfully completed it are reported. The percentage of failures can be calculated
by subtracting the percentage of successful completions from 100.
The total number of errors is calculated for each task and then divided by the total number
of times that task was attempted. Not all deviations are counted as errors.
Errors are selections of wrong menu items, wrong list items, or entering wrong data
formats. If an error results in a number of corrective steps, only the first actions, resulting
in the error is counted as error. All corrective steps are counted as deviations.
On a qualitative level, an enumeration of errors and error types is collected.

Efficiency:
Task Deviations

The participant’s path (i.e., steps) through the application is recorded. Deviations occur if
the participant, for example, chooses a path to task completion which requires more steps
than the optimal, fills out additional fields, or performs any steps to correct a previous error.
This path is compared to the optimal path. The number of steps in the observed path is
divided by the number of optimal steps to provide a ratio of path deviation.

Efficiency:
Task Time

Each task is timed from when the participant clicks the Start Task button until the
participant clicks the End Task button OR performs the final action for a task that triggers
alerts. Only task times for tasks that are successfully completed are included in the
average task time analysis. Average time per task is calculated for each task. Variance
measures (standard deviation) are also calculated.
For each subtask, time from the previous screen update until the screen update resulting
from the correct execution of the step is counted. System latencies are counted for the
update resulting from the action. For example, if the subtask ‘navigation to function’ ends
with selecting a menu item followed by some latency until the component is loaded, this
latency is counted for this subtask (navigation to function).

Satisfaction:
Task Rating

Each participant’s subjective impression of the ease of use of the application is measured
by administering both a simple post-task question as well as a post-session questionnaire.
After each task, the participant is asked to rate “Overall, this task was:” (or similar wording)
on a scale of 1 (Very Difficult) to 5 (Very Easy). If the task included a number of subtasks, a
question addressing the ease of each subtask was included (See Appendix G: End-of-Task
Questionnaires). These data are averaged across participants. Common convention is that
average ratings for systems judged easy to use should be 3.3 or above.
To measure participants’ confidence in and likeability of the [EHRUT] overall, the testing
team administers the System Usability Scale (SUS) post-test questionnaire. Questions
included, “I think I would like to use this system frequently,” “I thought the system was easy
to use,” and “I would imagine that most people would learn to use this system very quickly.”
See the full System Usability Scale questionnaire (Appendix H: System Usability Scale
(SUS) Questionnaire).
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Results
Data Analysis and Reporting
The results of the usability test were calculated according to the methods specified in the Usability
Metrics section above.
Table 8. Usability Data by Task and Subtask - same as Table 2, repeated here for easier reference
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.21

47.59
(27.52)

18.72

2.54

0
(0)

4.54
(0.78)

Add vitals

14

78.57

1.18

70.79
(19.49)

50.58

1.18

0.21
(0.43)

4.57
(0.65)

Handle vitals
alert

14

100

1.29

25.67
(13.78)

12.90

1.99

0.07
(0.27)

4.57
(0.65)

Tasks and subtasks
1

Bring up patient
profile

2

Add vitals and
handle alerts

Task Time
(in seconds)

Errors

3

Access allergy
list and edit an
existing allergy

14

100

1.10

50.45
(25.17)

26.29

1.92

0
(0)

4.79
(0.43)

4

Access allergy
list and add an
allergy

14

92.86

1.19

97.64
(35.80)

51.71

1.89

0.64
(0.93)

4.71
(0.47)

5

Add
demographic
data

14

85.71

1.14

77.73
(25.11)

46.22

1.68

0.29
(0.47)

4.50
(0.76)

6

Access and edit
existing
demographic
data

14

100

1.04

33.72
(19.75)

21.79

1.55

0.07
(0.27)

4.86
(0.36)

7

Access
implantable
device list and
edit an existing
device

14

100

1.03

47.09
(22.30)

24.41

1.93

0.14
(0.36)

4.93
(0.27)

8

Access
implantable
device list and
add a new device

14

85.71

1.04

89.79
(34.71)

57.04

1.57

0.29
(0.61)

4.79
(0.43)

9

Access
medication list
and edit an
existing
medication

14

100

1.06

48.96
(24.78)

26.84

1.82

0
(0)

4.93
(0.27)

10

Access
medication list
and add a new
medication

14

85.71

1.21

74.21
(36.53)

37.20

1.99

0.29
(0.83)

4.43
(0.76)
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N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Tasks and subtasks

Task Time
(in seconds)

Errors

11

Reconcile
allergies from 2
sources

14

92.86

1.11

51.96
(26.61)

24.20

2.15

0
(0)

4.07
(1.14)

12

Reconcile
medications
from 2 sources

14

78.57

1.30

76.30
(36.68)

38.79

1.97

0.29
(0.47)

4.29
(0.99)

13

Reconcile
problems from 2
sources

14

100

1.00

62.06
(20.67)

40.44

1.53

0
(0)

4.36
(0.84)

14

Generate a CDA

14

100

1.30

66.04
(37.77)

26.90

2.45

0.14
(0.36)

4.29
(0.73)

The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 81.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.6 More recent work by Sauro (2011) provides a
norming distribution based on 500 comparative SUS scores (from usability tests of a wide range of
applications). Based on this distribution our SUS result of 81 ranks roughly in the 90th percentile7 (see
Figure 2). When compared to other business software only, as Sauro (2011) recommends, this SUS
score would be equivalent to the 97th percentile, or letter grade A+ in Sauro’s calculations.

of theMeasuring
Resulting the
SUSUser
Score
of 81 - Same
as Figure
1, Morgan
repeatedKaufman
here for (p.
easier
reference
SeeFigure
Tullis,2.T.Representation
& Albert, W (2008).
Experience.
Burlington,
MA:
149).
See Sauro, J. (2011). A Practical Guide to the System Usability Scale, Denver: Measuring Usability LLC, and
www.Measuringusability.com/sus.php
6
7
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The details of our results are summarized in Table 8 above and Table 9 below. Usability judgments
were also collected at the end of each major task. The averages obtained from those task-based
usability scores varied between 4.07 and 4.93, with all of the tasks scoring over 4, quite a bit above the
recommendation put forward in NISTIR8 7742. The NISTIR 7742 states that “common convention is
that average ratings for systems judged easy to use should be 3.3. or above.”

Data Analysis and Reporting by Meaningful Use Criterion
In the following table, Table 9, the usability metrics are reported grouped out by MU criterion. The
subtask involving CDS alerts is part of another task, and has been broken out of these tasks in this
table. Please also note that the remaining MU criteria have been tested with other user groups
(physicians, system administrators and front desk staff). Those results are summarized in separate
reports.

Table 9. Usability Data by Meaningful Use Criteria – same as Table 3, repeated here for easier reference
N
Meaningful Use
Criteria and
Tasks

#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

170.315(a)(5) – Demographics
Add demographic
data to the patient
chart (task 5)

14

85.71

1.14

77.73
(25.11)

1.68

0.29
(0.47)

4.50
(0.76)

Access and edit
existing
demographic data
(task 6)

14

100

1.04

33.72
(19.75)

1.55

0.07
(0.27)

4.86
(0.36)

170.315(a)(7) – Medication list
Access medication
list and edit an
existing medication
(task 9)

14

100

1.06

48.96
(24.78)

1.82

0
(0)

4.93
(0.27)

Access medication
list and add a
medication (task
10)

14

85.71

1.21

74.21
(36.53)

1.99

0.29
(0.83)

4.43
(0.76)

170.315(a)(8) - Medication allergy list
Access allergy list
and edit an
existing allergy
(task 3)

14

100

1.10

50.45
(25.17)

1.92

0
(0)

4.79
(0.43)

Access allergy list
and add an allergy
(task 4)

14

92.86

1.19

97.64
(35.80)

1.89

0.64
(0.93)

4.71
(0.47)

8

Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Format Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
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N
Meaningful Use
Criteria and
Tasks

#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

170.315(a)(9) - Clinical decision support
Handle vitals alert
(task 2)

14

100

1.29

25.67
(13.78)

1.99

0.07
(0.27)

4.57
(0.65)

170.315(a)(14) – Implantable device list
Access
implantable device
list and edit an
existing device
(task 7)

14

100

1.03

47.09
(22.30)

1.93

0.14
(0.36)

4.93
(0.27)

Access
implantable device
list and add a new
device (task 8)

14

85.71

1.04

89.79
(34.71)

1.57

0.29
(0.61)

4.79
(0.43)

170.315(b)(2) – Clinical information reconciliation
Reconcile allergies
from 2 sources
(task 11)

14

92.86

1.11

51.96
(26.61)

2.15

0
(0)

4.07
(1.14)

Reconcile
medications from 2
sources (task 12)

14

78.57

1.30

76.30
(36.68)

1.97

0.29
(0.47)

4.29
(0.99)

Reconcile
problems from 2
sources (task 13)

14

100

1.00

62.06
(20.67)

1.53

0
(0)

4.36
(0.84)

Generate a CDA
(task 14)

14

100

1.30

66.04
(37.77)

2.45

0.14
(0.36)

4.29
(0.73)
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Discussion of the Findings
This section presents the study findings, organized by Meaningful Use Criteria.

Introductory Tasks [No Specific MU Criteria]
Test contexts
The users performed 2 tasks at the beginning of the study which were not associated with meaningful
use criteria. Task 1 was included to set up the patient scenarios and get the participant started in the
system and task 2 was included to trigger CDS alerts.

Task 1 – Bring up patient profile
Analysis Notes
Task Description
This task required the participants to identify a specified patient on the day’s clinic schedule and go to
that patient’s profile page (which, for the ambulatory setting, includes the visit vital signs) to start patient
charting for the ambulatory visit.
Risk Analysis
High – to correctly confirm, add or edit information in an electronic health record, the correct patient
must be selected. There were no errors committed by participants for this task.
Scoring Notes
All participants were able to interact with the system as expected. There were no difficulties resulting in
exclusions.
Exclusions
None
Quantitative Summary
Table 10. Usability Data for Task 1 – Patient Selection
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.21

47.59
(27.52)

18.72

2.54

0
(0)

4.54
(0.78)

Tasks and subtasks
1

Bring up patient
profile
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Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
Effectiveness
All 14 participants performed this task successfully by selecting the specified patient and bringing up
the profile page for the patient. There were no errors performed in this task.
Efficiency
Participant times varied somewhat on this task, resulting in a 1.45 for the deviation between the
average time and optimal time. The number of steps was fairly uniform, with a path deviation of 1.21.
The extra time and steps were primarily the result of participants taking a bit of time to review the EHR
as a whole, since they were previously unfamiliar with it, as well as occasionally briefly navigating to
areas other than the patient profile from the patient entry on their clinic schedule.
Satisfaction
Participants rated this task as easy to perform (4.54).
Major Findings
Participants had little difficulty identifying a specified patient on their clinic schedule, or going from that
schedule entry to the page for charting patient information.

Task 2 – Add vitals
Analysis Notes
Task Description
This task required the participants to enter details about a blood pressure taken manually for the
patient. Participants had to scroll down to the correct area on the page to enter the vitals, enter the
data in various fields and save the data. The alerts that were brought up as a result of the vitals entry
will be discussed in a separate area of this report.
Risk Analysis
High – Vitals data such as blood pressure must be entered correctly as a possible catalyst for treatment
and to ensure treatments are working as expected. Three participants committed errors entering a
modifier while entering the blood pressure value correctly, and three participants were unable to
complete the task successfully because, due to their unfamiliarity with the system, they could not
independently find certain controls.
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Scoring Notes
All participants were able to interact with the system as expected. There were no difficulties resulting in
exclusions.
Exclusions
None
Quantitative Summary
Table 11. Usability Data for Task 2 – Add vitals
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

78.57

1.18

70.79
(19.49)

50.58

1.18

0.21
(0.43)

4.57
(0.65)

Tasks and subtasks
2

Add vitals

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
Effectiveness
Eleven of 14 participants performed this task successfully by entering the specified data in the patient's
vitals section of the chart. Two of the three unsuccessful participants could not find the place on the
page to enter vitals and requested help from the facilitator. (The vitals area was almost entirely scrolled
off the screen, and their previous EHR did not normally require scrolling at all.) The third requested
help with finding the Save control for the vital signs, which was again scrolled off the screen at the time.
All of the three errors in entering vital signs were an incorrect selection of blood pressure site (lower
right arm instead of upper right arm), but all participants correctly entered the blood pressure value
specified.
Efficiency
Participant times varied only slightly on this task, resulting in a 1.40 for the deviation between the
average time and optimal time. The number of steps was even more uniform, with a path deviation of
1.18. The extra time and steps were primarily the result of participants navigating to incorrect places in
the EHR because of being uncertain in the unfamiliar system where to go to enter vital signs.
Satisfaction
Participants rated this task as easy to perform. with an ease-of-use score of 4.57.
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Major Findings
Some participants had difficulty remembering how to get to the vital signs controls that they needed,
given the unfamiliarity with the system and the fact that it was a different method from their familiar
EHR, but it is believed that with full training on the system difficulty would be mitigated. This is borne
out by the fact that the participants did not have similar difficulties in the subsequent tasks that involved
controls on the same page.

170.315(a)(5) – Demographics
Test contexts
The demographics MU criteria were tested across 2 different user groups. The criteria tested with front
desk staff can be found in a separate report. The criteria tested with nurses included the addition
(recording) of sexual orientation and gender identity, as well as the access, display, and editing of the
same data. Task 5 addressed accessing and recording new demographic data, and task 6 addressed
accessing and changing this data.

Task 5 – Add (record) demographic data (sexual orientation, gender identity) to the
patient chart
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(5) – Demographics
Task Description
Task 3 required participants to add sexual orientation and gender identity to the patient's existing set of
demographic data. The participants had to access the demographics section of the patient profile,
place the demographics section of the profile into edit mode, add the patient’s sexual orientation and
gender identity, and save and view the information.
Risk Analysis
Medium. Although some demographic data is used to trigger alerts, sexual orientation and gender
identity are not typically required by facilities and, therefore, are not used for alerts. This can be
sensitive data that patients do not wish to share, so it often is not entered. The only errors made by
participants who completed the task were entry of unnecessary additional information and a participant
who initially put the wrong section of the page into edit mode before continuing to complete the task.
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Scoring Notes
All participants were able to interact with the system as expected. There were no difficulties resulting in
exclusions.
Exclusions
None
Quantitative Summary
Table 12. Usability Data for Task 5 – Add demographic data
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

85.71

1.14

77.73
(25.11)

46.22

1.68

0.29
(0.47)

4.50
(0.76)

Tasks and subtasks
3

Add
demographic
data

14

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software.

Table 13. Participant Comments for Task 5 – Add demographic data
Participant

Do you have any additional comments?

N10

Edit buttons should be above the area that you are changing.

Effectiveness
Twelve of the 14 participants performed this task successfully. One participant failed to enter gender
identity, entering the specified value into a different field. Another required help to access the
demographics section, expecting it to be accessed differently from the other sections of the profile
page. Two participants who successfully completed the task also committed the error of entering
extraneous information in another demographic field, and one placed a different section of the page into
edit mode in addition to the demographic section.
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Efficiency
The participants were able to add the demographic data in somewhat close to the optimal times. The
observed/optimal task time ratio was 1.68. The observed/optimal steps taken for this task were more
uniform, resulting in a ratio of 1.14. The greater variability in time was largely due to variation in the
amount of time taken to locate the edit mode control for the demographic section.
Satisfaction
This task received a high ease-of-use score of 4.50.
Major Findings
Some participants had difficulty getting started on this task due to the unfamiliarity of the screen design
and the task itself (which most facilities do not enter regularly). In other tasks taking place in the profile
screens, participants had no problem locating the sections or remembering to put them into edit mode,
showing that this is easily learned functionality.

Task 4 – Access and edit demographic data (sexual orientation, gender identity)
existing in the patient chart
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(5) – Demographics
Task Description
Task 4 required participants to access the patient’s demographic information and edit the sexual
orientation and gender identity information that existed there. They were to revise the previously
entered sexual orientation and gender identity to the value of "choose not to disclose". The participants
had to access the demographic information, place that section of the profile in edit mode, change the
information, then save and view the changes.
Risk Analysis
Medium. Although some demographic data is used to trigger alerts, sexual orientation and gender
identity are not typically required by facilities and, therefore, are not used for alerts. This can be
sensitive data that patients do not wish to share, so if often is not entered. Only one participant made
an error of failing to change one of the values (due to inattention to the task instructions), which they
then corrected before completing the task.
Scoring Notes
All participants were able to interact with the system as expected. There were no difficulties resulting in
exclusions.
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Exclusions
None

Quantitative Summary
Table 14. Usability Data for Task 6 – Access and edit demographic data
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.04

33.72
(19.75)

21.79

1.55

0.07
(0.27)

4.86
(0.36)

Tasks and subtasks
6

Access and edit
existing
demographic
data

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. No comments were provided for this task.
Effectiveness
All participants performed the edit demographic data task successfully. The only error was, due to
inattention to instructions, one participant initially only changed one of the two fields before saving the
demographic information – but the participant then detected the error and successfully made the
change to the second field as well.
Efficiency
For this task the observed/optimal task time ratio was 1.55 and the observed/optimal steps taken ratio
for the task was a very low 1.04. Only the single participant who prematurely saved the section
deviated from the optimal steps to complete this task.
Satisfaction
On average, this task was perceived as very easy (4.86) as participants had just interacted with this
section.
Major Findings
This task was done effectively and efficiently, and seemed to indicate that finding the demographic
section and its edit mode control could be learned after a single task.
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170.315(a)(7) – Medication list
Test contexts
Medication list was tested in two different contexts. Task 9 required users to access the patient’s
existing medication list, select an existing medication, and edit that medication. Task 10 required users
to add a new medication to the patient’s chart. That existing medication list included medications added
in previous visits, as well as any incorporated through CDA reconciliation.

Task 9 – Access medication list and edit an existing medication
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(7) – Medication list
Task Description
This task required participants to find and edit an existing medication on the patient's medication list.
They needed to access the medication list, find the existing medication, select it for editing and then
change the medication status before saving it.
Risk Analysis
High. Editing medications is an essential task. Not having accurate data for a home medication could
present a high-risk event for a patient, in that a potential drug interaction could be missed. No errors
were made on this task.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
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Quantitative Summary
Table 15. Usability Data for Task 9 – Access medication list and edit an existing medication
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.06

48.96
(24.78)

26.84

1.82

0
(0)

4.93
(0.27)

Tasks and subtasks
9

Access
medication list
and edit an
existing
medication

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
Effectiveness
All participants completed this task successfully. No errors were made on this task.
Efficiency
Participant times only varied moderately on this task and the number of steps barely varied at all. The
average to optimal time deviation was 1.82 and the average to optimal step deviation was a very low
1.06. The deviations for both times and steps were due to two participants who added extraneous
steps, one of whom inadvertently opened the user workqueue and the other of whom collapsed and
expanded a section.
Satisfaction
Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.93.
Major Findings
No major findings on this task.
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Task 10 – Access medication list and add (record) a new medication
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(7) – Medication list
Task Description
This task required participants to add a home medication to the patient's existing medication list. They
needed to access the medication list, record the new medication information, and save the data.
Risk Analysis
High. Recording new medications is an essential task. Not recording a medication that is currently
being taken, or recording the medication incorrectly, would present a high-risk event for a patient. Two
participants could not complete the unfamiliar process without help, but none completed the task
incorrectly.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
Quantitative Summary
Table 16. Usability Data for Task 10 – Access medication list and add a medication
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

85.71

1.21

74.21
(36.53)

37.20

1.99

0.29
(0.83)

4.43
(0.76)

Tasks and subtasks
10

Access
medication list
and add a
medication

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software.
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Table 17. Participant Comments for Task 10 – Add medication
Participant

Do you have any additional comments?

N11

Seemed slightly difficult when looking for the save button because there was another
step

Effectiveness
12 of the 14 participants completed this task successfully without assistance. Two participants required
could not complete the task in the unfamiliar system without help, one of whom mistook the medication
search area for a data entry area, and the other of whom did not initially understand that one step
would add the medication to the list while another would save it. For those who successfully completed
the task without help, no errors were made in the medication list; only a single participant added an
extraneous step of verifying an additional section of the chart.
Efficiency
Participant times varied significantly on this task, although steps did not as much. The average to
optimal time deviation was 1.99, due to several participants who spent extra time reviewing the
complex and unfamiliar medication search and entry dialog. The average to optimal step deviation was
a moderate 1.21.
Satisfaction
Participants found this to be a fairly easy task to perform and gave it an ease-of-use rating of 4.43.
Major Findings
No major findings on this task.

170.315(a)(8) – Medication allergy list
Test contexts
Medication allergy list was tested in two different contexts. Task 3 required users to access the patient’s
existing allergy list, select an existing allergy, and edit that allergy. Task 4 required users to access the
patient’s existing medication allergy list and add (record) a new medication allergy to the patient's chart.
That existing medication allergy list included allergies added in previous visits, as well as any
incorporated through previous CDA reconciliation.
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Task 3 – Access medication allergy list and edit an existing allergy
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(8) – Medication allergy list
Task Description
This task required participants to find and edit an existing medication allergy on the patient's medication
allergy list. They needed to access the medication allergy list, find the existing allergy, select it for
editing and then add a reaction before saving it.
Risk Analysis
High. Editing allergies is an essential, though uncommon, task. Not having accurate data for an allergy
would present a high-risk event for a patient. No errors were made on this task.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
Quantitative Summary
Table 18. Usability Data for Task 3 – Access medication allergy list and edit an existing allergy
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.10

50.45
(25.17)

26.29

1.92

0
(0)

4.79
(0.43)

Tasks and subtasks
3

Access allergy
list and edit an
existing allergy

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software.
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Table 19. Participant Comments for Task 3 – Access and edit an existing allergy
Participant

Do you have any additional comments?

N12

put drop down arrow an all [table cells] not just one you click on

Effectiveness
All participants completed this task successfully. No errors were made on this task.
Efficiency
Participant times varied widely on this task, but the number of steps did not vary much. The average to
optimal time deviation was 1.92, due largely to the fact that this was the participants’ first encounter
with any list in the patient chart in the EHRUT, so several participants took extra time to study how the
list worked. However, the average to optimal step deviation was only 1.10.
Satisfaction
Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.79.
Major Findings
No major findings on this task.

Task 4 – Access medication allergy list and add (record) a new allergy
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(8) – Medication allergy list
Task Description
This task required participants to add a medication allergy to the patient's existing medication allergy
list. They needed to access the medication allergy list, record the new allergy information, and save the
data.
Risk Analysis
High. Recording new allergies is an essential task. Not recording a new allergy or recording it
incorrectly would present a high-risk event for a patient. Only one participant recorded an allergy onset
date incorrectly, but otherwise all participants completed the task correctly.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
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Exclusions
None.
Quantitative Summary
Table 20. Usability Data for Task 4 – Access medication allergy list and add a new allergy
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

92.86

1.19

97.64
(35.80)

51.71

1.89

0.64
(0.93)

4.71
(0.47)

Tasks and subtasks
4

Access allergy
list add an
allergy

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
Effectiveness
Thirteen of the 14 participants completed this task successfully. The one participant who did not fully
complete the task successfully entered an incorrect onset date for the allergy, apparently due to
inattention to the instructions. Several participants made temporary data entry errors which they
promptly detected and corrected before saving the new allergy.
Efficiency
Participant times varied quite a bit on this task, although steps did not. The average to optimal time
deviation was 1.89, due to some participants’ making and the correcting minor data entry errors (such
as mistyping an onset date value) and others taking some time to find the desired result of the search
for the allergy. The average to optimal step deviation was a reasonable 1.19.
Satisfaction
Participants found this to be a fairly easy task to perform and gave it an ease-of-use rating of 4.71.
Major Findings
No major findings on this task.
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170.315(a)(9) – Clinical Decision Support
Test context
Intervention clinical decision support (CDS) was tested in one task (task 2). The CDS alerts were
triggered by the addition of extreme vitals and the lack of lab results.

Task 2 – Receiving and responding to CDS interventions (vital signs)
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(9) – Clinical decision support
Task Description
Task 2 presented the participants with a CDS intervention, triggered by a vital sign which they had just
entered, to which they had to respond. Participants were instructed to read the alert and acknowledge
it.
Risk Analysis
High – Noticing and understanding warnings, and making decisions based on this information, is an
important safety step. No errors were made on this task.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
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Quantitative Summary

Table 21. Usability Data for Task 2 - CDS Intervention Handling (Vital Signs)
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.29

25.67
(13.78)

12.90

1.99

0.07
(0.27)

(0.65)

Tasks and subtasks
2

Handle vitals
alert

Task Time
(in seconds)

Errors

4.57

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. No comments were provided for this task.
Effectiveness
All participants performed this task successfully. There were no errors made in handling the alert; only
a single participant performed an erroneous verification of another section of the chart after handling
the alert correctly.
Efficiency
For this task, participants had widely varying time deviation scores but reasonable step deviation
scores. For the step deviation, the score was 1.29. The time deviation was 1.99, due to varying times
to read the alert and some participants’ choice to expand a screen of additional details about the alert.
Satisfaction
Participants were largely satisfied with this task, and scored it with a 4.57.
Major Findings
No major findings for this task.

170.315(a)(14) – Implantable device list
Test contexts
The implantable device list was tested in two different contexts. Task 7 required users to access the
patient’s existing implantable device list, select an existing implantable device, and change the status of
that device. Task 8 required users to record information about a new implantable device to the patient's
chart.
EHR: Paragon 15.0, Part II – Nurse – Ambulatory

July 19, 2018

Page 41 of 80

Task 7 – Access implantable device list and edit an existing device
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(14) – Implantable device list
Task Description
This task required participants to find and edit an existing device on the patient’s implantable device list.
They needed to access the implantable device list, find the existing device, select it for editing and then
change the device status before saving it.
Risk Analysis
Medium. Having implantable device information, including data contained within the barcode, is
important in the case of recalls or announced problems with devices. This information is typically
added during procedures in which the device is implanted; otherwise, it is difficult for system users to
have access to the barcode information for the device. All participants made the change successfully.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
Quantitative Summary

Table 22. Usability Data for Task 7 – Access implantable device list and edit an existing device
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.03

47.09
(22.30)

24.41

1.93

0.14
(0.36)

4.93
(0.27)

Tasks and subtasks
7

Access
implantable
device list and
edit an existing
device

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
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Effectiveness
All participants completed this task successfully. The only errors were a mouse use error that required
a second attempt to save changes and a single temporary incorrect use of a window for documenting
an inactivation reason.
Efficiency
Participant times varied widely on this task but the number of steps barely varied at all. The average to
optimal time deviation was 1.93, driven in part by a couple of participants who initially scrolled the page
more than usual to locate the implant list. The average to optimal step deviation was 1.03.
Satisfaction
Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.93.
Major Findings
No major findings on this task.

Task 8 – Access implantable device list and add (record) a new device
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(14) – Implantable device list
Task Description
This task asked participants to record a new device (including barcode) to the patient's existing
implantable device list. They needed to access the implantable device list, record the new device
information (which included scanning a barcode and typing additional information), and save the data.
This was usually an unfamiliar task for participants as few ambulatory clinics would use this
functionality, as the barcodes for an implant would normally be scanned in an operating room; the
exception was a single nurse who worked in an orthopedic clinic and would sometimes scan barcodes
before or after the operation.
Risk Analysis
Medium. Having implantable device information, including data contained within the barcode, is
important in the case of recalls or announced problems with devices. This information is typically
added during procedures in which the device is implanted; otherwise, it is difficult for system users to
have access to the barcode information for the device. Three participants made a total of four errors
while performing the task; one added the implant correctly but also added an extraneous verification of
another section, one twice attempted to scan the barcode with the focus in the wrong field before
correcting that error, and one simply omitted scanning the barcode altogether.
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Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None
Quantitative Summary
Table 23. Usability Data for Task 8 – Access implantable device list and add a new device
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

85.71

1.04

89.79
(34.71)

57.04

1.57

0.29
(0.61)

4.79
(0.43)

Tasks and subtasks
8

Access
implantable
device list and
add a new device

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. No participants made comments for this task.
Effectiveness
Twelve out of 14 participants performed this task successfully. Three participants made a total of four
errors while performing the task. One participant added the implant correctly but also added an
extraneous verification of another section. Another participant twice attempted to scan the barcode with
the focus in the wrong field, causing the barcode numbers to appear in (for example) a date field,
before moving the focus to the correct field and completing the task. One participant, perhaps due to
inattention to the instructions, simply omitted scanning the barcode altogether and only entered the
non-barcode data. That participant failed to independently successfully complete the task, as did one
who did not understand when the implant was still unsaved.
Efficiency
Participant times varied moderately on this task (1.57), due not only correcting some errors and some
unnecessary page scrolling but also unfamiliarity with the barcode scanner. The step deviation was a
very low 1.04, despite the occasional errors.
Satisfaction
Participants perceived this task to be fairly easy to perform (4.79).
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Major Findings
No major findings for this task.

170.315(b)(2) – Clinical information reconciliation
Test contexts
The clinical information reconciliation criteria were tested in tasks 11, 12, 13 and 14. In task 11,
participants had to access a CDA document and reconcile allergies from two sources (the external CDA
and the patient’s current record). Task 12 required participants to reconcile medications from these two
sources. In task 13, participants had to reconcile problems from two sources. Task 14 required
participants to generate a CDA which contained all the reconciled information.

Task 11 – Reconcile allergies from two sources
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(2) – Clinical information reconciliation
Task Description
This task required participants to access an externally-generated CDA, compare the allergy list on that
CDA with the allergy list in the patient chart, and make sure that all allergies that appeared in the CDA
were also present in the patient chart. To accomplish this task, participants had to copy an allergy over
from the CDA to the patient chart.
Risk Analysis
High. Recording allergies is an essential task and ensuring the patient chart is up-to-date is of
paramount importance. Not recording a new allergy or recording it incorrectly would present a high-risk
event for a patient. All participants in this task reconciled the allergies correctly, although one required
help finding a control to do so.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
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Quantitative Summary

Table 24. Usability Data for Task 11 – Reconcile allergies from 2 sources
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

92.86

1.11

51.96
(26.61)

24.20

2.15

0
(0)

4.07
(1.14)

Tasks and subtasks
11

Reconcile
allergies from 2
sources

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
Effectiveness
Thirteen out of 14 participants performed this task successfully and independently. One participant
could not find a control for bringing up the reconciliation dialog and required help at that point, but then
went on to reconcile the allergies correctly. No errors were made.
Efficiency
The step deviation for this task was low (1.11), but the timing varied widely from the optimal time (2.15).
This was driven particularly by a participant who eventually independently found the control to bring up
the reconciliation dialog but took a very long time and a couple of extra steps to do so.
Satisfaction
The task was rated as a bit more difficult than other tasks by participants (4.07). The unfamiliarity of
the task (on top of the unfamiliarity of the particular EHR) contributed to this rating.
Major Findings
No major findings for this task.

Task 12 - Reconcile medications from two sources
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(2) – Clinical information reconciliation
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Task Description
This task required participants to access an externally generated CDA, compare the medication list on
that CDA with the medication list in the patient chart, and make sure that all medications that appeared
in the CDA were also present in the patient chart. To accomplish this task, participants had to copy a
medication over from the CDA to the patient chart.
Risk Analysis
High. Recording medications is an essential task and ensuring the patient chart is up-to-date is of
paramount importance. Not recording a new medication or recording it incorrectly would present a
high-risk event for a patient. Three participants recorded the correct medication but an incorrect
property of the medication, while all others recorded the medication completely and correctly. One
participant made the error of selecting a medication with an incorrect property, but then canceled that
selection and proceeded to add the medication correctly.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
Quantitative Summary
Table 25. Usability Data for Task 12 – Reconcile medications from 2 sources
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

78.57

1.30

76.30
(36.68)

38.79

1.97

0.29
(0.47)

4.29
(0.99)

Tasks and subtasks
12

Reconcile
medications
from 2 sources

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. No comments were provided for this task.
Effectiveness
Eleven out of 14 participants performed this task successfully. All three of those who did not complete
the task correctly selected a medication to add to the patient chart which matched the medication from
the external document, but at a frequency that was different from what was specified in the document.
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The only additional error on this task was made by a participant who also selected a medication with
an incorrect frequency, but who immediately corrected the error and completed the task successfully.
Efficiency
The step deviation for this task was moderate (1.30), while the time deviation was fairly large (1.97).
Both of these were driven by a few participants who did not immediately see how to go from reconciling
allergies to reconciling medications for the same external document.
Satisfaction
The task was rated by participants as easier than the first reconciliation task, but still more difficult than
the other charting tasks (4.29).
Major Findings
No major findings for this task.

Task 13 - Reconcile problems from two sources
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(2) – Clinical information reconciliation
Task Description
This task required participants to access an externally-generated CDA, compare the problem list on
that CDA with the problem list in the patient chart, and make sure that all problems that appeared in the
CDA were also present in the patient chart. To accomplish this task, participants had to copy a
problem over from the CDA to the patient chart.
Risk Analysis
High. Ensuring the patient chart is up-to-date and contains all current information is an important
function. Not recording a new problem or recording it incorrectly could present a high-risk event for a
patient. No errors were made on this task.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
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Quantitative Summary

Table 26. Usability Data for Task 13 – Reconcile problems from 2 sources
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.00

62.06
(20.67)

40.44

1.53

0
(0)

4.36
(0.84)

Tasks and subtasks
13

Reconcile
problems from 2
sources

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
Effectiveness
All 14 participants performed this task successfully, and no errors were made.
Efficiency
The time deviation for this task was a moderate 1.53, driven by a participant who took some time to
recall how to move between reconciling different types of information for the same external document.
There were no path deviations at all, however, resulting in a perfect 1.0 path deviation measure.
Satisfaction
This task received the highest ease-of-use score of the reconciliation tasks (4.36), possibly reflecting
participants’ increasing comfort with the pattern of reconciling external information.
Major Findings
No major findings for this task.

Task 14 - Generate a CDA
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(2) – Clinical information reconciliation
Task Description
This task required participants to generate a CDA which included all the data in the patient chart,
including data that had been reconciled in previous tasks.
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Risk Analysis
Low. Generating a CDA poses no risks to patient safety. All participants completed the task
successfully. Two minor errors occurred that did not keep the participants from generating the CDA
correctly.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions.
Exclusions
None.
Quantitative Summary
Table 27. Usability Data for Task 14 – Generate a CDA
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

14

100

1.30

66.04
(37.77)

26.90

2.45

0.14
(0.36)

4.29
(0.73)

Tasks and subtasks
14

Generate a CDA

Task Time
(in seconds)

Errors

Participant Comments
Comments are listed only if a participant provided a written comment and are pulled directly from the
recording software. Participants had no comments on this task.
Effectiveness
All 14 participants performed this task successfully. One participant made a minor navigation error
when beginning the task, and another inadvertently canceled the process of saving the CDA report, but
both proceeded to complete the task correctly.
Efficiency
The time deviation for this task was high (2.45) because it optimally required few steps and little time
(the optimal time being under 30 seconds), but a number of participants took significant extra time to
find the page that allowed generating the CDA in the unfamiliar system. The step deviation was a
moderate 1.30, driven primarily by participants who took an extra step or two before initially locating the
CDA generation page.
Satisfaction
This task received a score of 4.29 for ease-of-use, similar to the reconciliation tasks that immediately
preceded it.
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Major Findings
No major findings for this task.
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List of Appendices
The following appendices include supplemental data for this usability test report.

Appendix A: Demographic Questionnaire
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Appendix B: Administrator Script and General Instructions
Appendix C: Informed Consent Form
Appendix D: Usability Test Instructions
Appendix E: Experimenters’ Short Biographies
Appendix F: Participant Instructions for Each Task
Appendix G: End-of-Task Questionnaires
Appendix H: System Usability Scale (SUS) Questionnaire
Appendix I: Patient Scenario and Data Setup
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Appendix A: Demographic Questionnaire
In what range is your age?

□ 20-29
□ 30-39
□ 40-49
□ 50-59
□ 60-69
□ 70 and above

What is your gender?

□ Female
□ Male

How do you describe your occupation/role?

_____________________________________________

What is the name of the clinic or office where you

_____________________________________________

work?
When did you start working as a nurse/MA? (Enter

_____________________________________________

the year, and month or time of year if you recall it.)
What type of degree do you have?

□ No high school degree
□ H.S. diploma or equivalent
□ Some college credit, no degree
□ Trade/technical/vocational training
□ Diploma/certificate in nursing
□ Associate
□ B.S.
□ M.S.
□ Doctorate
□ Other:
_____________________________________________

In what year did you start using computers? Give

_______________________________

your best estimate.
Do you require any assistive technology to use a

□ No

computer for your work? (For example, software

□ Yes

that reads screens to you.)
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The following questions are regarding Electronic Health Records, also known as EHRs. An EHR is a
collection of electronically stored patient health information that is generated by one or more health-related
events in any care delivery setting. Computer software that stores patient medical information and records of
their visits or health issues is considered an EHR.
How familiar are you with an EHR, or EHRs in

□ Not at all familiar

general?

□ A little familiar
□ Mostly familiar
□ Extremely familiar

For how many years have you worked with EHRs

_______________________________

in any capacity?
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Appendix B: Administrator Script and General Instructions
Before participant arrives:
o

Log in to test environment and ensure that the day’s ambulatory schedule is displayed, and the
test patient is checked in via Paragon Ambulatory Care practice management.

o

Start Morae Recorder with nurse configuration file, but don’t click the red button yet

o

Open the training presentation; leave in presentation mode

o

Ensure that applications that might interrupt with popups (such as Skype) are off or in Do not
Disturb mode.

When participant arrives:
o

Welcome Participant

o

Make sure participant has filled out Informed Consent sheet, make sure address is legible.

o

Make sure participant has filled out Demographics sheet

o

Get Participant started on training presentation

Verbal Instructions:
-

“Thank you for participating in this usability study today. During this study will be doing
some tasks that are very familiar to you. But you will also perform some new tasks. To
familiarize yourself with these new functions, please walk through this short power point.

-

You will notice that our system is similar to the one you are using at XXX, but it is not the
same. Some of the configurations will be slightly different from what you are used to,
simply because this is a somewhat limited test system.

-

The PowerPoint will also tell you more about participating in a usability study, and show
you how to interact with the recording software.

-

You can always ask me questions during these training slides.”

When participant is done with training presentation:
o

Start Morae (press red button)

o

Show participant their patient Name to use.

Verbal Instructions:
-

“Remember that this system may be configured slightly different from what you are used
to. You may also personally make different medical decisions from how this scenario is
written. But please bear with us and follow the instructions as closely as you can for the
purpose of this trial.
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-

You start by clicking this button here. You can also move this window around, so that
you can see the system better. If you like, you can use these printed instructions and
these Navigation Instructions to follow along.

-

Please don’t use your cell phone except for emergencies during the study.

-

When you have started, I won’t be able to any more questions. Do you have any
questions before you start?”

After a session:
o

Make sure recording saved properly.

o

Log in to Ambulatory Care practice management and discharge the just-used patient.

o

Return slide show to the opening slide.
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Appendix C: Informed Consent Form
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Appendix D: Usability Test Instructions
Introduction to the Study
•

Thank you for participating in this usability study.

•

Your participation is very valuable and critical for certification.

•

Usability testing is required by ARRA 3; vendors cannot certify their EHR’s unless they have been
evaluated by our end-users

•

Your feedback will help us improve the usability of the EMR functions.

•

During the study, you will be performing a few routine tasks using Paragon EHR integrated functions,
most of which will be very familiar to you.

•

You will also use some new functionality.

•

This presentation provides some background information on the use of this new function and a review
of some existing functions.

•

The following screens present an overview of these new features and a short review of specific existing
features in self-guided presentation mode.

•

Please take 10 minutes to familiarize yourself with these functions.

•

You can use the page up and down functions to navigate through the presentation.

•

If you want to see a part again, you can always back up to previous screens by using the Page Up keys
on your keyboard.

Overview of New Functionality
The Study EHR and Scenario
•

Please keep in mind that the EMR in this study will be configured slightly differently from what you are
used to.

•

You may also find that our scenarios may not align with your personal clinical decision making.

•

Each scenario is intended to test certain functions, and those functions only, so it may be somewhat
limited. Please understand, and try to follow the instructions as closely as you can.

Purpose of the Study
•

The purpose of the study is to uncover:
o

Areas where the application performs well; that is, effectively, efficiently, and with satisfaction

o

Areas where the application does not fully meet your needs.

•

Please note that we are evaluating the application. If you have difficulty, this means only that something
needs to be improved in the application.

•

The study administrator will be here in case you need specific help with the procedures; however, the
administrator will not be providing help on how to use the Electronic Medical Record (EMR).
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Starting the Study
•

The system will show an instruction window. The window displays over the EHR screens you will be
using to complete the task.

•

Click the Start button to start the study.

•

Within the instruction window, the system provides instructions for completing the first task.

•

After reading the on-screen instructions, click the Start Task button.

•

The instruction window will collapse vertically so that it will not obscure the application.

•

You can click the Show Instructions button in the instruction window at any time to expand the
window and read the instructions again.

Performing the Task
•

Using the EHR screens, begin performing the task. Please try to complete the tasks on your own
following the on-screen instructions very closely.

•

You can also move and reposition the instruction window.

•

If you place the mouse cursor focus in the instruction window, reposition the mouse cursor back in the
application window before continuing the task.

Indicating Task Completion
•

When you are satisfied that you have completed the task, or when you have completed as much as you
can, click the End Task button.

•

The system will open a short survey with questions about the task you have just completed.

•

After answering the Participant Survey questions for the task, click the Done button.

•

The system will present instructions for the next task.

•

Between some tasks, the study administrator may adjust the application to start the next task at the
right location.

Completing the Study
•

After you complete the Participant Task Evaluation for the final task, the system will open a System
Usability Scale Questionnaire to enable you to record your overall impressions of the application
including all the tasks you performed. Note that you will need to scroll vertically to view and answer all
of the questions.

•

After completing the questionnaire, click the Done button to complete the study.

•

The instruction window shows a message indicating that the study is complete. Tell the study
administrator that you have completed the study.

•

The administrator will click the OK button and save your work.
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Appendix E: Experimenters’ Short Biographies
Beth Meyer has worked in the field of Human Factors for over 20 years, after receiving her PhD in Psychology
with an emphasis in Engineering Psychology from Georgia Tech. She has held Human Factors positions in
the following industries: academia (conducting research and teaching courses), telecommunications,
aerospace, and healthcare (including 10 years focusing on the design of EMRs).
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Appendix F: Participant Instructions for Each Task
Introduction
You will be asked to accomplish several tasks that may conflict with your clinical decisionmaking. We are looking at very specific scenarios, so please suspend your typical behavior
and work the scenarios as described.

Task 1
Find today's ambulatory visit for your patient, and bring up the Profile page to start
the Intake process. Once the patient's Profile page has come up, this task is
complete.
Do you have any questions before starting this task?

Task 2
Add the following blood pressure information to the patient's vitals:
•

BP: 230/130

•

BP Site: Upper right arm

•

BP Position: Sitting

•

BP Type: Manual

Save the data you entered. If you receive any alerts, read the alert(s) and close the
alert window.
Do you have any questions before starting this task?

Task 3
Your patient tells you that her existing allergy to penicillin has gotten worse since
the last time she mentioned it. Find the patient's allergy list and do the following:
• Change the severity level of the penicillin allergy to Moderate.
Save the patient's Allergy list.
Do you have any questions before starting this task?
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Task 4
Your patient tells you that she also has a moderate allergy that she has newly
discovered, to sulfa-based drugs (sulfonamides). She would like this added to her
record.
• Add this Sulfa (sulfonamides) allergy to the patient's record.
• The status is Active, the reaction is Hives, the severity is Moderate and the
onset is February 15, 2018.
Save the patient's Allergy list.
Do you have any questions before starting this task?

Task 5
Add the following demographic information for the patient in the Profile tab:
•
•

Sexual orientation - Straight or heterosexual
Gender identify - Female

Save the data you entered.
Do you have any questions before starting this task?

Task 6
Edit the following demographic information for the patient:
•
•

Sexual orientation - Choose not to disclose
Gender identify - Choose not to disclose

Save the data you entered.
Do you have any questions before starting this task?

Task 7
Access the patient's Implants list and change the status of the Dental implant to
"Inactive".
The reason for inactivating it is that the implant was removed.
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Save the patient's Implant list.
Do you have any questions before starting this task?

Task 8
Access the patient's Implants list and add a bone screw implant using the barcode
reader.
•
•
•
•

Implant: Bone screw
Status: Active
Site: Right knee
Implanted date: 1/11/2018

Save the patient's Implant list.
Do you have any questions before starting this task?
Task 9
Your patient tells you that she was previously taking Erythromycin-sulfisoxazole,
but has stopped taking it because of her sulfa allergy. Find the patient's medication
list and change the existing entry for Erythromycin-sulfisoxazole:
• The status should now be Inactive. The reason for inactivating is that she
stopped taking the medication.
Save the patient's Medication list.
Do you have any questions before starting this task?

Task 10
Your patient also tells you that she has started taking Lipitor. Add the following to
the patient's home medication list:
• Lipitor (atorvastatin), 40 milligram orally every day.
Save the patient's Medication list.
Do you have any questions before starting this task?
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Task 11
An external source has electronically sent allergy information for your patient.
• Review the external document allergies and compare them to the patient’s
current allergy list.
• If you find a new allergy in the external document list, add it to the patient’s
current allergy list.
•

Save the new allergy.

Do you have any questions before starting this task?

Task 12
An external source has electronically sent medication information for your patient.
• Review the external document medications and compare them to the patient’s
current medication list.
• If you find a new medication, add it to the patient’s current medication list
(note: Advil, Motrin or Nuprin can be substituted for Ibuprofen)
• Save the medication.
Do you have any questions before starting this task?

Task 13
An external source has electronically sent problem information for your patient.
• Review the external document problems and compare them to the patient’s
current problem list.
• If you find a new problem in the external document list, add it to the patient’s
current problem list with a status of Active and a start date of 2009.
• Save the new problem to the current list.
Do you have any questions before starting this task?

Task 14
Create a CDA (document type After-Visit Summary) and save it. Close the CDA
window.
Do you have any questions before starting this task?
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Appendix G: End-of-Task Questionnaires
Task 1 - Select Patient

1. Bringing up the Profile page for the patient was...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments?
Comments:

EHR: Paragon 15.0, Part II – Nurse – Ambulatory

July 19, 2018

Page 66 of 80

Task 2 - Add vitals

1. Starting this task was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 3 - Edit allergy
1. Editing the allergy was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screen for this task
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 4 - Add allergy
1. Adding a new allergy was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screen for this task
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 5 – Add Demographics
1. Finding the place to perform this task was ...
very difficult

1

2

3

4

5

very easy

5

very easy

2. Adding the demographic information was ...
very difficult

1

2

3

4

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 6 – Edit Demographics
1. Editing the demographic information was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screen for this task
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 7 - Edit implant
1. Finding the Implant information was ...
very difficult

1

2

3

4

5

very easy

4

5

very easy

2. Editing the Implant information was...
very difficult

1

2

3

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the organization of information on the screen for this task
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 8 - Add implant
1. Adding the barcode was ...
very difficult

1

2

3

4

5

very easy

4

5

very easy

2. Adding the Implant information was...
very difficult

1

2

3

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the organization of information on the screen for this task
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 9 - Edit medication
1. Editing the medication was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screen for this task
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 10 - Add medication
1. Adding a new medication was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screen for this task
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 11 - Allergy reconciliation
1. Finding the screen to perform the allergy reconciliation was ...
very difficult

1

2

3

4

5

very easy

2

3

4

5

2. Reconciling the allergies was...
strongly disagree

1

strongly agree

3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 12 - Medication reconciliation
1. Finding the screen to perform the medication reconciliation was ...
very difficult

1

2

3

4

5

very easy

4

5

very easy

2. Reconciling the medications was...
very difficult

1

2

3

3. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

4. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 13 – Problem reconciliation
1. Finding the screen to perform the problem reconciliation was ...
very difficult

1

2

3

4

5

very easy

4

5

very easy

2. Reconciling the problems was...
very difficult

1

2

3

3. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

4. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 14 - Create CDA
1. Creating the CDA was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
very difficult

1

2

3

4

5

very easy

3. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Appendix H: System Usability Scale (SUS) Questionnaire
This questionnaire was presented to the participant after the completion of all tasks and task-based
questionnaires.

Thank you for participating in this study. The following questions address your experience with all the tasks in this study.

1. I think that I would like to use this system frequently
Strongly Disagree

1

2

3

4

5

Strongly Agree

4

5

Strongly Agree

4

5

Strongly Agree

2. I found the system unnecessarily complex
Strongly Disagree

1

2

3

3. I thought that the system was easy to use
Strongly Disagree

1

2

3

4. I think that I would need the support of a technical person to be able to use this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

5. I found the various functions in this system were well integrated
Strongly Disagree

1

2

3

4

5

Strongly Agree

6. I thought there was too much inconsistency in this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

7. I would imagine that most people would learn to use this system very quickly
Strongly Disagree

1

2

3

4

5

Strongly Agree

3

4

5

Strongly Agree

3

4

5

Strongly Agree

8. I found the system very cumbersome to use
Strongly Disagree

1

2

9. I felt very confident using the system
Strongly Disagree

1

2

10. I needed to learn a lot of things before I could get going with this system
Strongly Disagree

1

2

3

4
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Appendix I: Patient Scenario and Data Setup
Setting: Ambulatory
Participant Group: Nurse
Scenario Description
The patient is a 52 year old, Caucasian female with no documented health problems.
Demographics:
• Name: Anne Modine (varies by participant)
• Age:52
• DOB: 01/01/1966 (varies by participant)
• Gender: female
Allergies:
• Penicillins, active status, mild severity, onset 1999
Home medications:
• Erythromycin-sulfisoxazole suspension, 10 ml orally every 6 hours
Implantable device list:
• Dental implant in the mouth, active status, implanted 1/2012

External CDA information:
Allergy
Codeine, 01/01/1999
Problem
Benign hypertension
Medication
Ibuprofen 600 Mg Oral Tablet, orally every 4 to 6 hours as needed (do not exceed 4 doses in a 24 hour period)
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Executive Summary
A usability test of the Paragon 15.0 EHR (hereafter referred to as Paragon) was conducted June 12-14,
2018 at a Paragon customer location by Samantha Wright of the Allscripts Human Factors Engineering
(HFE) team. The customer location consisted of a regional hospital and its associated ambulatory
locations. The purpose was to test and validate the usability of several Meaningful Use Criteria as
implemented in the functions of the Paragon EHR. The Office of the National Coordinator for Health
Information Technology (ONC) requires vendors to test several Meaningful Use Criteria outlined in the
test procedures for §170.315(g)(3) Safety-enhanced design1 for ambulatory products. The remaining
MU criteria will be discussed in three additional reports that detail the results of three usability studies
involving nurses, front desk personnel, and system administrators, as the tasks included in these
studies are typically conducted by those user roles, rather than physicians.
During the usability test, 13 physicians served as participants; very few were familiar with previous
releases of the software, and none with all functionality in those releases. An additional participant was
added due to system issues during the usability testing period. In this study, participants used the
software in 16 simulated, but representative tasks. More specifics on the sample demographics and
participant experience with the EHR will be detailed below in the Method section.
This study collected performance data on 16 tasks typically conducted by physicians who are using an
EHR. Below is a list of all tasks and subtasks employed. Tasks were based on one patient scenario and
performed in the order of a typical workflow. The scenario and tasks were chosen to evaluate the
usability of seven Meaningful Use Criteria outlined in the test procedures for §170.315(g)(3) Safetyenhanced design. Table 1 below lists the physicians’ tasks in order of performance, the linked
Meaningful Use criteria, and a risk rating for performing each task.

Table 1. Physicians’ Tasks: Meaningful Use Criteria, Risk, and Application Tested
Task

1

Find patient

2

Look up
referential
problem and
medication
information
based on
patient

Subtask

Meaningful Use Criterion
Tested

Risk

---

None -- Needed for scenario and
as warm-up task

High

---

170.315(a)(9) – Clinical decision
support

Low

1

Test Procedure for §170.315(g)(3) Safety-enhanced design. Approved Test Procedure Version 1.0. March 18, 2015;
Health Information Technology: Standards, Implementation Specifications, and Certification Criteria for Electronic Health
Record Technology, 2015 Edition; Revisions to the Permanent Certification Program for Health Information Technology,
Final Rule.
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demographics
using the
Information
icon
3

4

5

Add a problem
to the patient's
problems list

---

Access the
patient’s
problem list
and edit an
existing
problem on
that list

---

Order a new
medication and
handle alerts
generated by
the order

6

Order a new
medication

7

Access the
current
medication list
and edit a
medication on
the active
medication list
and handle
alerts
generated by
the order

8

9

10

Add a
medication
order

170.315(a)(6) – Problem list

170.315(a)(6) – Problem list

170.315(a)(1) – CPOE

Medium

Medium

High

Handle lab
alert

170.315(a)(9) – CDS intervention
based on patient
labs

High

Handle
demographic
alert

170.315(a)(9) – CDS intervention
based on patient
demographics

High

Handle
problem alert

170.315(a)(9) – CDS intervention
based on problem
list

High

--Access and
edit an
existing
medication
order on the
active
medications
list

170.315(a)(1) – CPOE

170.315(a)(1) – CPOE

High

High

Handle a
medication
allergy alert

170.315(a)(4) – CDS intervention
based on drugallergy interaction
170.315(a)(9) – CDS intervention
based on
medication allergy
list

High

Order new
image

---

170.315(a)(3) – CPOE Imaging

High

Order new lab

---

170.315(a)(2) – CPOE Lab

Medium

Order
medication and
handle alerts

Add a
medication
order

170.315(a)(1) – CPOE
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Handle drugdrug alert

170.315(a)(4) – CDS intervention
based on drugdrug interaction
170.315(a)(9) – CDS intervention
based on
medication list

High

Access the
image order
list and edit an
existing image
order

---

170.315(a)(3) – CPOE Imaging

High

Access the lab
order list and
edit an existing
lab order

---

170.315(a)(2) – CPOE Lab

Medium

View
prescription
history
(request and
receive med
history)

---

170.315(b)(3) – Electronic
prescribing

Medium

generated by
the order

11

12

13

14

15

16

Electronically
prescribe a
new
medication and
receive fill
status

Create and
electronically
prescribe
medication

170.315(b)(3) – Electronic
prescribing

High

Acknowledge
and override
alert

170.315(a)(9) – CDS intervention
based on combination

High

Access and
cancel existing
electronic Rx
and receive
status

---

170.315(b)(3) – Electronic
prescribing

High

Edit a Rx and
electronically
renew the Rx

---

170.315(b)(3) – Electronic
prescribing

High

During the one hour, one-on-one usability test, each participant was greeted by an administrator. Few
participants had prior experience with the previous version of the EHR Under Test (EHRUT). There
was very little new functionality being introduced; however, much of the functionality being used for
testing, including accessing the Information Icon and ePrescribing, were not functionality in use at the
location where testing was conducted. The participants were asked to review a self-guided training
module that covered the new and unfamiliar functionality, instructions for the usability study and using
the testing software. The administrator introduced the test, and instructed participants to complete a
series of tasks (given one at a time) using the EHR Under Test (EHRUT). During the testing, data
logging software timed the test and recorded user screen captures and audio. These recordings were
later used to score action steps, errors and task completion rates. The test administrator did not assist
the participant in completing the task.
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The following types of data were collected for each participant:
•

Number of tasks successfully completed without assistance

•

Time to complete each task

•

Number and types of errors

•

Path deviations

•

Participant’s written comments

•

Participant’s satisfaction ratings of the system

All participant data was de-identified so that no correspondence can be made from the identity of the
participant to the data collected. At the end of the test session, each participant completed a post-test
questionnaire.
The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 56.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.2 The details of our results are summarized in
Tables 2 and 3 below. Usability judgments were also collected at the end of each major task. The
averages obtained from those task-based usability scores varied between 3.54 and 4.82, with the
majority of tasks scoring over 4, quite a bit above the recommendation put forward in NISTIR3 7742.
The NISTIR 7742 states that “common convention is that average ratings for systems judged easy to
use should be 3.3. or above.”
Various additional recommended metrics, in accordance with the examples set forth in the NIST Guide
to the Processes Approach for Improving the Usability of Electronic Health Records, were used to
evaluate the usability of the EHRUT. Following is a summary of the performance and rating data
collected on the EHRUT. Note: Task 1 was not scored as it was a practice task.
Table 2. Result Summary by Task
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

12

83.33

1.59

145.71
(43.64)

111.55

1.30

0.9
(0.88)

4.5
(0.71)

Tasks and subtasks
1

Select patient

2

Look up
referential
problem and
medication
information
based on patient
demographics

Task Time
(in seconds)

Errors

2

See Tullis, T. & Albert, W (2008). Measuring the User Experience. Burlington, MA: Morgan Kaufman (p. 149).
Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Fromat Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
3
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N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Tasks and subtasks

Task Time
(in seconds)

Errors

using the
Information icon
3

Add a problem to
the patient's
problems list

11

90.91

1.10

97.85
(41.12)

61.34

1.60

0.0
(0.0)

4.30
(0.82)

4

Access the
patient’s
problem list and
edit an existing
problem on that
list

11

63.64

1.34

42.50
(19.96)

24.20

1.76

0.0
(0.0)

4.82
(0.40)

5

Order a new
medication and
handle alerts
Add a new
medication
order

12

91.67

1.21

55.50
(42.25)

33.35

1.65

0
(0)

4.00
(1.41)

Handle lab
alert

11

100

1.08

32.88
(17.52)

19.26

1.70

0.0
(0.0)

4.27
(0.91)

Handle
demographic
alert

11

100

1.03

27.30
(13.42)

12.39

2.20

0.0
(0.00)

4.27
(0.91)

Handle
problem alert

11

90.91

1.0

24.31
(9.24)

16.62

1.46

0
(0)

4.2
(0.92)

12

100

1.06

38.00
(14.97)

24.13

1.58

0
(0)

4.33
(0.89)

Access and
edit an existing
med order on
the active
meds list and
resubmit the
order

13

84.62

1

41.15
(12.05)

26.11

1.58

0.18
(0.40)

4.72
(0.47)

Handle a
medication
allergy alert

11

100

1.3

21.42
(8.10)

12.34

1.74

0.27
(0.47)

4.18
(0.98)

11

100

1.07

159.91
(50.12)

130.61

1.22

.43
(0.65)

3.54
(1.29)

11

100

1.07

54.63
(14.39)

41.18

1.33

0.09
(0.30)

4.54
(0.52)

6

Order a new
medication

7

Access the
current
medication list
and edit a
medication on
the active
medication list
and handle alerts
generated by the
order

8
9

Order new image
Order new lab
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N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Add a med
order

12

100

1.3

56.47
(22.58)

33.56

1.68

0.0
(0.00)

4.58
(0.51)

Receive drugdrug alert and
cancel med
order

12

100

1.3

15.7
(9.34)

8.34

1.88

0
(0)

4.66
(0.49)

Tasks and subtasks
10

Task Time
(in seconds)

Errors

Order medication
and handle alert

11

Access the
image order list
and edit an
existing image
order

10

100

1.03

34.37
(9.08)

23.56

1.46

0
(0)

4.70
(0.48)

12

Access the lab
order list and
edit an existing
lab order

11

90.91

1.06

30.76
(10.75)

28.34

1.08

0.1
(0.32)

4.4
(1.26)

13

View
prescription
history (request
and receive med
history)

10

70

1.07

36.71
(8.63)

29.06

1.26

0
(0)

4
(0.82)

14

Electronically
prescribe a new
medication and
receive fill status
Create and
electronically
prescribe
medication

11

54.54

1.55

214.86
(131.37)

134.18

1.60

0.33
(0.82)

3.83
(0.75)

Acknowledge
and override
alert

11

90.91

1.1

10.05
(6.14)

4.70

2.14

0.1
(0.32)

4.3
(0.67)

15

Access and
cancel existing
electronic Rx
and receive
status

11

81.82

1.22

53.27
(13.06)

41.82

1.27

0.22
(0.44)

4.33
(0.86)

16

Edit a Rx and
electronically
renew the Rx

11

63.63

1.31

148.99
(44.01)

108.66

1.37

0.14
(0.38)

3.71
(1.11)

The usability result data from Table 2 is grouped by Meaningful Use Criteria in Table 3 below, to allow
for better overview of the usability scores for each criterion. In this table, we report task-level summary
scores for criteria that involved a whole task flow (for example, ordering a lab or image). We report
subtask data for criteria that were embedded in task flows, such as the interaction warnings.
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Table 3. Result Summary by Meaningful Use Criterion
N
#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and
Tasks
170.315(a)(1) – CPOE
Creating/adding medication orders
Create new med
order 1 (task 5)

12

91.67

1.21

55.50
(42.25)

1.65

0
(0)

4.00
(1.41)

Create new med
order 2 (task 6)

12

100

1.06

38.00
(14.97)

1.58

0
(0)

4.33
(0.89)

Create new med
order 3 (task 10)

12

100

1.3

56.47
(22.58)

1.68

0.0
(0.00)

4.58
(0.51)

84.62

1

41.15
(12.05)

1.58

0.18
(0.40)

4.72
(0.47)

Modifying existing orders
Access existing
medication order
list and modify a
medication order
(task 7)

13

170.315(a)(2) - CPOE Lab
Create new lab
order (task 9)

11

100

1.07

54.63
(14.39)

1.33

0.09
(0.30)

4.54
(0.52)

Access the lab
order list and edit
an existing lab
order (task 12)

11

90.91

1.06

30.76
(10.75)

1.08

0.1
(0.32)

4.4
(1.26)

170.315(a)(3) - CPOE Imaging
Create new image
order (task 8)

11

100

1.07

159.91
(50.12)

1.22

.43
(0.65)

3.54
(1.29)

Access the image
order list and edit
an existing image
order (task 11)

10

100

1.03

34.37
(9.08)

1.46

0
(0)

4.70
(0.48)

170.315(a)(4) – Drug-Drug and Drug-Allergy Interaction Checks
Receive drug-drug
interaction warning
after submission of
a medication
order, cancel order
(task 10)

12

100

1.3

15.7
(9.34)

1.88

0
(0)

4.66
(0.49)

Acknowledge
drug-allergy
warning received
after submission of
a medication order
and override (task
7)

11

100

1.3

21.42
(8.10)

1.74

0.27
(0.47)

4.18
(0.98)

170.315(a)(6) – Problem list
Add a problem to
patient's problem
list (task 3)

11

90.91

1.10

97.85
(41.12)

1.60

0.0
(0.0)

4.30
(0.82)

Access the
patient’s problem
list and edit an

11

63.64

1.34

42.50
(19.96)

1.76

0.0
(0.0)

4.82
(0.40)
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N
#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and
Tasks
existing problem
on that list (task 4)
170.315(a)(9) – Clinical decision support
Look up referential
problem and med
information based
on patient
demographics
using the
information Icon
(task 2)

12

83.33

1.59

145.71
(43.64)

1.30

0.9
(0.88)

4.5
(0.71)

Receive a
triggered clinical
intervention (lab)
(task 5)

11

100

1.08

32.88
(17.52)

1.70

0.0
(0.0)

4.27
(0.91)

Receive a
triggered clinical
intervention
(demographic)
(task 5)

11

100

1.03

27.30
(13.42)

2.20

0.0
(0.00)

4.27
(0.91)

Receive a
triggered clinical
intervention
(problem) (task 5)

11

90.91

1.0

24.31
(9.24)

1.46

0
(0)

4.2
(0.92)

Receive a
triggered clinical
intervention (drugallergy) (task 7)

11

100

1.3

21.42
(8.10)

1.74

0.27
(0.47)

4.18
(0.98)

Receive a
triggered clinical
intervention (drugdrug) (task 10)

12

100

1.3

15.7
(9.34)

1.88

0
(0)

4.66
(0.49)

Receive a
triggered clinical
intervention
(combo) task 14

11

90.91

1.1

10.05
(6.14)

2.14

0.1
(0.32)

4.3
(0.67)

170.315(b)(3) – Electronic prescribing
Electronically
prescribe a new
med and receive
fill status (task 14)

11

54.54

1.55

214.86
(131.37)

1.60

0.33
(0.82)

3.83
(0.75)

Access and cancel
an existing
electronic Rx and
receive status
(task 15)

11

81.82

1.22

53.27
(13.06)

1.27

0.22
(0.44)

4.33
(0.86)

Edit a Rx and
electronically
renew the Rx (task
16)

11

63.63

1.31

148.99
(44.01)

1.37

0.14
(0.38)

3.71
(1.11)

View prescription
history (request
and receive med
history) (task 13)

10

70

1.07

36.71
(8.63)

1.26

0
(0)

4
(0.82)
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In addition to the performance data, qualitative observations were made. A more detailed discussion of
result details, tasks, and findings is provided later in the document (in Discussion of the Findings).

Major Findings and Areas for Improvement
This section summarizes the findings and areas for improvement at a high level. For additional detail,
please see section, “Discussion of the Findings”.
Finding

Areas for Improvement

Design issue. The icons and buttons used for
some tasks did not stand out to participants,
which resulted in less efficient times.

Design Suggestion: Work with users to create
icons/buttons with greater salience to decrease
task times.

Design/workflow issue. Participants
struggled to find the place to begin the
ePrescribing tasks because of placement of
buttons and unfamiliarity with expected
workflow.
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Introduction
The Paragon 15.0 EHR components tested for this study were all accessible to the participants in an
integrated environment, as would be typical in a provider implementation. The usability testing
environment, patient scenario, workflow and tasks attempted to simulate realistic implementations,
workflows and conditions. The purpose of the study was to test and validate the usability of the current
user interface, and provide evidence of usability in the EHR Under Test (EHRUT). To this end,
measures of effectiveness, efficiency and user satisfaction were captured during the usability testing.

Intended Users
Intended users of the EHRUT are clinicians working in an ambulatory setting: registered nurses or
medical assistants (RNs and MAs) and physicians (or midlevels; MDs and NPs). Users may have
varying levels of experience in the clinical setting and may have varying years of experience with the
EHRUT. They can be expected to have received training on the EHRUT, and to be frequent users
(weekly or daily use).
Specifically for the physician’s tasks, writing prescriptions and reacting to drug-drug and drug-allergy
alerts, and ordering labs, medications and procedures are part of the core functionality of the EHR
functionality. It can be expected that these functions are used frequently by the majority of users on
customer provider sites. A typical physician end user of the CPOE and the alerts, therefore, would be a
frequent, experienced user. The usability test focused on discovering issues of skilled users with these
functions, as well as the learnability of these functions by new users of the EHRUT.
Reference type clinical decision support (Information Icon) functionality is a feature that is fairly new to
the Paragon EHR. When introduced on customer provider sites, end users can be expected to receive
some high-level training, either through interaction with some online training modules, or classroombased training that involves a hands-on component. We provided similar training. Also, the existing
ePrescribing functionality is not currently used at the location tested, so participants received training
on this functionality. The usability test focused on learnability of these functions by new users.

Method
Participants
A total of 14 participants were tested on the EHRUT for the physician role in the ambulatory setting. All
participants were physicians (MDs and DO’s), Nurse Practitioners or Physician Assistants and 13 were
recruited through hospital staff. Those 13 participants had no direct connection to the development of
the product or to the Allscripts organization which developed the software that was tested. A final
participant, however, was a subject matter expert with Allscripts who had limited previous exposure to
the eprescribing tasks he performed for the study.
Though data was collected on 14 participants, it was necessary to exclude some data for different
participants for different tasks due to system issues and due to time constraints of the test.
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Participants were recruited to show a good representation of physician specialties practicing in
ambulatory settings. A demographics questionnaire was administered at the beginning of the test; the
questionnaire is included as Appendix A: Demographic Questionnaire. Table 4 lists all 14 participants
included in the analysis by demographic characteristics, such as demographics and professional
experience. Participant names were replaced with Participant IDs so that an individual’s data cannot
be tied back to individual identities.
The included sample had individuals in the following specialties: 2 Physician Assistant (PA), 5 Nurse
practitioner, 3 Internists/Internal Medicine, 1 Ortho Surgery, 1 Otolaryngologist, 1 ER Phys, and 1
Family Practitioner. Two participants were in the 30-39 age bracket, 5 were in the 40-49 age bracket, 4
were in the 50-59 age bracket, and 3 in the 60-69 age bracket. As a group, the sample had practiced
an average of 16 years (with a range between 4 and 41 years), but had only about 3.5 years of
experience using the general functions of the EHR under investigation (with a range between 0 and 7
years). They can be described as frequent EHR users, with 100% reporting they use the EHR many
times a day. In addition, all participants had used a computer for over 15 years.
Table 4. Participant Demographics
ID

Gender

Age

Education

Specialty

Years of
practice

Years of
Paragon
EMR use

Years of
Computer
User

P1

Female

30-39

MD

Otolaryngologist

6

2

34

P2

Male

40-49

MD

Ortho Surg

20

5

40

P3

Male

60-69

PA

PA Ortho

41

1.5

38

P4

Female

30-39

MD

Internal Med

4

1

20

P5

Female

50-59

MSN

NP

25

7

25

P6

Female

50-59

MD

Internal Med

25

0

30

P7

Male

40-49

PA

Pediatric PA

15

7

15

P8

Male

50-59

MS MRN

Family Practitioner

16

0

30

P9

Female

50-59

APNP

Family Practitioner

17

0

25

P10

Female

40-49

FNP

Family Practitioner

10

0

25

P11

Female

60-69

MD

Internal Med

11

11

30

P12

Female

60-69

MSN ANP

NP

7

7

30

EHR: Paragon 15.0, Part I – Physician – Ambulatory

August 1, 2018

Page 17 of 81

P13

Male

40-49

MD

Family Practitioner

10

5

30

P14

Male

40-49

MD

Emergency Phys

18

3

35

A short, self-paced training PowerPoint presentation was provided to participants before the study, to
review new and unfamiliar functionality. These training modules were similar to what end-users would
usually receive when introduced to new functionality. The training also included some explanation of
the software used to capture the session data.
Participants were scheduled for one hour sessions which provided time between sessions for debrief by
the administrator, and to get the system ready for the next participant. A spreadsheet was used to keep
track of the participant schedule, and the participant demographics.

Study Design
Overall, the objective of this test was to uncover areas where the application performed well — that is,
effectively, efficiently, and with satisfaction — and areas where the application failed to meet the needs
of the participants. The data from this test may serve as a baseline for future tests with an updated
version of the same EHR and/or comparison with other EHRs provided the same tasks are used. In
short, this testing serves as both a means to record or benchmark current usability, but also to identify
areas where improvements must be made. Specifically, the purpose of this test was to test the usability
of several of the Meaningful Use Criteria that are defined in 45 CFR Part 170, RIN 0991-AB824 for
ambulatory use. The current study focused on the 7 MU criteria used typically by physicians. Three
separate reports detail the findings from tasks associated with the MU criteria typically used by nurses,
registration personnel and system administrators. Table 5 below cross-tabulates which task in the
study of physicians tasks is associated with which MU criterion.

4

45 CFR Part 170, RIN 0991-AB82. Health Information Technology: Standards, Implementation Specifications, and
Certification Criteria for Electronic Health Record Technology, 2015 Edition; Revisions to the Permanent Certification
Program for Health Information Technology, Final Rule.
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Table 5. Physicians’ Tasks – same as Table 1, repeated here for easier reference
Task

Meaningful Use Criterion
Tested

Risk

---

None -- Needed for scenario and
as warm-up task

High

170.315(a)(9) – Clinical decision
support

Low

Subtask

1

Find patient

2

Look up
referential
problem and
medication
information
based on
patient
demographics
using the
Information
icon

---

Add a problem
to the patient's
problems list

---

Access the
patient’s
problem list
and edit an
existing
problem on
that list

---

3

4

5

Order a new
medication and
handle alerts
generated by
the order

Add a
medication
order

170.315(a)(6) – Problem list

170.315(a)(6) – Problem list

170.315(a)(1) – CPOE

Medium

Medium

High

Handle lab
alert

170.315(a)(9) – CDS intervention
based on patient
labs

High

Handle
demographic
alert

170.315(a)(9) – CDS intervention
based on patient
demographics

High

Handle
problem alert

170.315(a)(9) – CDS intervention
based on problem
list

High

6

Order a new
medication

---

7

Access the
current
medication list
and edit a
medication on
the active
medication list
and handle

Access and
edit an
existing
medication
order on the
active
medications
list

170.315(a)(1) – CPOE

170.315(a)(1) – CPOE
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Handle a
medication
allergy alert

170.315(a)(4) – CDS intervention
based on drugallergy interaction
170.315(a)(9) – CDS intervention
based on
medication allergy
list

High

Order new
image

---

170.315(a)(3) – CPOE Imaging

High

Order new lab

---

170.315(a)(2) – CPOE Lab

Medium

Order
medication and
handle alerts
generated by
the order

Add a
medication
order

170.315(a)(1) – CPOE

alerts
generated by
the order

8

9

10

11

12

13

14

15

16

High

Handle drugdrug alert

170.315(a)(4) – CDS intervention
based on drugdrug interaction
170.315(a)(9) – CDS intervention
based on
medication list

High

Access the
image order
list and edit an
existing image
order

---

170.315(a)(3) – CPOE Imaging

High

Access the lab
order list and
edit an existing
lab order

---

170.315(a)(2) – CPOE Lab

Medium

View
prescription
history
(request and
receive med
history)

---

170.315(b)(3) – Electronic
prescribing

Medium

Electronically
prescribe a
new
medication and
receive fill
status

Create and
electronically
prescribe
medication

170.315(b)(3) – Electronic
prescribing

High

Acknowledge
and override
alert

170.315(a)(9) – CDS intervention
based on combination

High

Access and
cancel existing
electronic Rx
and receive
status

---

170.315(b)(3) – Electronic
prescribing

High

Edit a Rx and
electronically
renew the Rx

---

170.315(b)(3) – Electronic
prescribing

High
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During the usability test, participants interacted with the above listed functions within the Paragon 15.0
application. Each participant used the system in a familiar location within their facility of practice, and
was provided with the same instructions. The system was evaluated for effectiveness, efficiency and
satisfaction as defined by measures collected and analyzed for each participant:
o

Number of tasks successfully completed without assistance

o

Time to complete tasks

o

Number of errors

o

Path deviations

o

Participant’s satisfaction ratings of the system

Procedures
Participants were verbally instructed and oriented to the test situation (see Appendix B: Administrator
Script and General Instructions). Each participant was given an informed consent form (Appendix C:
Informed Consent Form) and demographics questionnaire (Appendix A: Demographic Questionnaire).
After completion of these forms, they stepped through a set of self-paced training slides. Participants
spent between 5-10 minutes reviewing this presentation of the software functionality that they had not
previously used or received training on. Specifically, this included the Information Icon, new designs for
patient problem list, handling alerts, placing orders, and ePrescribe functionality. The presentation also
included usability test instructions and an introduction to the Morae recording software (Appendix D:
Usability Test Instructions).
One test administrator per participant ran the test. Data logging was achieved automatically by the
Morae recording software. Detailed data analysis and scoring of the recorded protocols was done after
the test procedure by coding the recording with more fine grained task, action and error markers.
The usability testing facilitator conducting the test was a senior experienced Human Factors Engineer
(M.S Industrial Engineering with a Human Factors emphasis), with over 20 years of experience in the
field of User Experience Design and Research, and over 8 years of experience developing EHRs (See
Appendix E: Experimenters’ Short Biographies).
For each task, the testing software provided an on-screen description of the task to be performed. See
“Appendix F: Participant Instructions for Each Task” for the complete text of each on-screen task
prompt.
Task timing began when the participant clicked the Start Task button. Task time was stopped when the
participant clicked the End Task button or when the participant performed the last action for a task that
resulted in an alert. Participants were instructed to click End Task when they had successfully
completed the task or when they could proceed no further.
After each task the participant was given a short satisfaction questionnaire related to that task (see
Appendix G: End-of-Task Questionnaires). After all tasks were completed, the participant was given a
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System Usability Scale (SUS) Questionnaire (see Appendix H: System Usability Scale (SUS)
Questionnaire).
Following the test, the administrator provided time for the participant to informally communicate
impressions about the usability of the EHRUT and about the testing process.

Test Locations
Participants were tested in their own facility. The facility had an office area that was used for testing.
While all participants tried to create a quiet space for the sake of testing, their busy professions did not
always allow for this. Background noise in these test situations tended to be very quiet, but sessions
were occasionally interrupted with calls or beeps for the participant. Given the usually hectic context of
clinical practices and the use of EMRs, this represented fair and realistic conditions under which to test
the software.

Test Environment
The participants performed the test tasks on the administrator's laptop. The details of that system are:
an HP ZB17 laptop computer with 17.3 -inch display, DPI setting normal (96 DPI), Highest Color Quality
(32 bit), 1280 x 1024 pixel screen resolution, and a 60 Hertz screen refresh rate. Audio was recorded
through an external microphone. Participants interacted with the web application version of the software
through an external keyboard. A mouse was also provided in each case, so that participants had a
choice of either using the mouse or the touchpad.
Table 6. Test Environment, Technical Data
Connection

WAN. Internet access to a targeted Paragon 15.0 usability test site.

Paragon 15.0
Usability Test
Environment

A special usability test site was created using the a data configuration. The environment
simulates the complete EHR including all functions and backend support software that a
real implementation would provide, including data integration with external systems
allowing for data flow from pharmacy solutions, integration with electronic data transfer to
pharmacies, and allowing integration with the InfoButton reference vendor. No other user
groups had access to this site, ensuring a pristine test environment with full control of the
configuration of the test data.
It is important to note that while all efforts were made to create a fully functioning test
environment, the configurations of menus and menu choices, applications, alerts, etc.
were similar but not the same as what any particular provider/customer would use. All of
the customized functions are different from site to site, depending on hospital policies and
implementation.
Our test environment is configured to show what the system is capable of and therefore
presents more alerts, confirmation screens, list items etc., than many facilities would
choose to implement.
Generally, the system performance (i.e. response time) was representative to what actual
users would experience in a field implementation; however, testing remotely introduced a
lag time. Data from tasks or trials where system response time slowed perceivably were
excluded from the analysis. Additionally, participants were instructed not to change any of
the default settings (such as font size).

EHR software and
version

Paragon 15.0
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Testing software

Morae Recorder Version 3.3.4 (participant)
Morae Manager Version 3.3.4 (data analysis)

EHR Scenario and Patient Setup
During the usability study, the participants interacted with the EHR in order to treat a 53 year old female
(outlined in Appendix F: Participant Instructions for Each Task). The tasks simulated a number of
successive tasks in the treatment of this patient. In order to allow each participant to interact with the
identical set of data, 14 identical patients were created in advance. Appendix I also outlines the data
used to populate the respective systems within the Paragon EHR.

Test Forms and Tools
During the usability test, various documents and instruments were used, including:
Informed Consent
Demographic Questionnaire
Experimenter’s Verbal Instructions
Training slides
Observer’s Task Sheets
Post-task surveys (presented through Morae)
Post-test survey (System Usability Scale, SUS, presented through Morae)
Most of these materials are included in the appendices.

Usability Metrics
According to the NIST Guide to the Processes Approach for Improving the Usability of Electronic Health
Records, EHRs should support a process that provides a high level of usability for all users. The goal is
for users to interact with the system effectively, efficiently, and with an acceptable level of satisfaction.
To this end, metrics for effectiveness, efficiency and user satisfaction were captured during the usability
testing. The goals of the test were to assess:
Effectiveness of the EHRUT by measuring participant success rates and errors.
Efficiency of the EHRUT by measuring the average task time and path deviations.
Satisfaction with the EHRUT by measuring ease of use ratings.

Data Scoring
The following table details how tasks were scored, errors evaluated, and the time data analyzed.
Table 7. Data Scoring: Measures & Rationale
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Measures

Rationale and Scoring

Effectiveness:
Task Success

A task is counted as a “Success” if the participant was able to achieve the correct
outcome, without user interface directed assistance. Direction was occasionally
provided with understanding task instructions, but never in how a task was to be
accomplished.
A task is counted as a “Failure” if the participant was never able to find the correct action,
or ended the task believing that they had accomplished all tasks without having done so.
The total number of successes are calculated for each task and then divided by the total
number of times that task was attempted. The results are provided as a percentage.
Task times are recorded for successes. Observed task times divided by the optimal time
for each task is a measure of optimal efficiency.
Optimal task performance time, as benchmarked by the 3 users who finished the task
without errors and deviations and in the shortest amount of time, was calculated by
averaging the times of these 3 users. No adjustments were made to the optimal time.
Average group times were divided by the optimal performance time for a measure of
how close to optimal efficiency each task was performed. It was decided not to define
time allotments, because it was felt that different adjustments would have to be made for
new tasks and for existing task flows, and we could not find a generally accepted
empirical or principled way to determine meaningful adjustments. All participants were
allowed to finish the tasks, and the time ratios provide a measure of how much longer an
average user would take to perform these tasks.
It was felt this was a cleaner, and less biased measure than to define task allotment
times based on arbitrary time adjustments. Using the same or no adjustment for a
number of studies would also allow better comparison across studies, rather than trying
to compare rates or ratios that had all been derived by different adjustments.

Effectiveness:
Task Failures and
Errors

If the participant abandons the task, does not reach the correct answer or performs it
incorrectly the task is counted as a “Failure.” For each task the percentage of
participants who successfully completed it are reported. The failures can be calculated
by subtracting the successful completions from 100.
The total number of errors is calculated for each task and then divided by the total
number of times that task was attempted. Not all deviations are counted as errors.
Errors are selections of wrong menu items, wrong list items, or entering wrong data
formats. If an error results in a number of corrective steps, only the first actions,
resulting in the error is counted as error. All corrective steps are counted as deviations.
On a qualitative level, an enumeration of errors and error types is collected.

Efficiency:
Task Deviations

The participant’s path (i.e., steps) through the application is recorded. Deviations occur if
the participant, for example, chooses a path to task completion which requires more
steps than the optimal, fills out additional fields, or performs any steps to correct a
previous error. This path is compared to the optimal path. The number of steps in the
observed path is divided by the number of optimal steps to provide a ratio of path
deviation.

Efficiency:
Task Time

Each task is timed from when the participant clicks the Start Task button until the
participant clicks the End Task button OR performs the final action for a task that triggers
alerts. Only task times for tasks that are successfully completed are included in the
average task time analysis. Average time per task is calculated for each task. Variance
measures (standard deviation) are also calculated.
For each subtask, time from the previous screen update until the screen update resulting
from the correct execution of the step is counted. System latencies are counted for the
update resulting from the action. For example, if the subtask ‘navigation to function’
ends with selecting a menu item followed by some latency until the component is loaded,
this latency is counted for this subtask (navigation to function).
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Measures

Rationale and Scoring

Satisfaction:
Task Rating

Each participant’s subjective impression of the ease of use of the application is
measured by administering both a simple post-task question as well as a post-session
questionnaire. After each task, the participant is asked to rate “Overall, this task was:” (or
similar wording) on a scale of 1 (Very Difficult) to 5 (Very Easy). If the task included a
number of subtasks, a question addressing the ease of each subtask was included (See
Appendix G: End-of-Task Questionnaires). These data are averaged across
participants.
Common convention is that average ratings for systems judged easy to use should be
3.3 or above.
To measure participants’ confidence in and likeability of the [EHRUT] overall, the testing
team administers the System Usability Scale (SUS) post-test questionnaire. Questions
included, “I think I would like to use this system frequently,” “I thought the system was
easy to use,” and “I would imagine that most people would learn to use this system very
quickly.” See the full System Usability Scale questionnaire in Appendix H: System
Usability Scale (SUS) Questionnaire.
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Results
Data Analysis and Reporting
The results of the usability test were calculated according to the methods specified in the Usability
Metrics section above.
Table 8. Usability Data by Task and Subtask - same as Table 2, repeated here for easier reference
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Tasks and subtasks

Task Time
(in seconds)

Errors

1

Select patient

2

Look up
referential
problem and
medication
information
based on patient
demographics
using the
Information icon

12

83.33

1.59

145.71
(43.64)

111.55

1.30

0.9
(0.88)

4.5
(0.71)

3

Add a problem to
the patient's
problems list

11

90.91

1.10

97.85
(41.12)

61.34

1.60

0.0
(0.0)

4.30
(0.82)

4

Access the
patient’s
problem list and
edit an existing
problem on that
list

11

63.64

1.34

42.50
(19.96)

24.20

1.76

0.0
(0.0)

4.82
(0.40)

5

Order a new
medication and
handle alerts
Add a new
medication
order

12

91.67

1.21

55.50
(42.25)

33.35

1.65

0
(0)

4.00
(1.41)

Handle lab
alert

11

100

1.08

32.88
(17.52)

19.26

1.70

0.0
(0.0)

4.27
(0.91)

Handle
demographic
alert

11

100

1.03

27.30
(13.42)

12.39

2.20

0.0
(0.00)

4.27
(0.91)

Handle
problem alert

11

90.91

1.0

24.31
(9.24)

16.62

1.46

0
(0)

4.2
(0.92)

12

100

1.06

38.00
(14.97)

24.13

1.58

0
(0)

4.33
(0.89)

6

Order a new
medication

7

Access the
current
medication list
and edit a
medication on
the active
medication list

EHR: Paragon 15.0, Part I – Physician – Ambulatory

August 1, 2018

Page 26 of 81
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Access and
edit an existing
med order on
the active
meds list and
resubmit the
order

13

84.62

1

41.15
(12.05)

26.11

1.58

0.18
(0.40)

4.72
(0.47)

Handle a
medication
allergy alert

11

100

1.3

21.42
(8.10)

12.34

1.74

0.27
(0.47)

4.18
(0.98)

11

100

1.07

159.91
(50.12)

130.61

1.22

.43
(0.65)

3.54
(1.29)

11

100

1.07

54.63
(14.39)

41.18

1.33

0.09
(0.30)

4.54
(0.52)

Add a med
order

12

100

1.3

56.47
(22.58)

33.56

1.68

0.0
(0.00)

4.58
(0.51)

Receive drugdrug alert and
cancel med
order

12

100

1.3

15.7
(9.34)

8.34

1.88

0
(0)

4.66
(0.49)

Tasks and subtasks

Task Time
(in seconds)

Errors

and handle alerts
generated by the
order

8
9
10

Order new image
Order new lab
Order medication
and handle alert

11

Access the
image order list
and edit an
existing image
order

10

100

1.03

34.37
(9.08)

23.56

1.46

0
(0)

4.70
(0.48)

12

Access the lab
order list and
edit an existing
lab order

11

90.91

1.06

30.76
(10.75)

28.34

1.08

0.1
(0.32)

4.4
(1.26)

13

View
prescription
history (request
and receive med
history)

10

70

1.07

36.71
(8.63)

29.06

1.26

0
(0)

4
(0.82)

14

Electronically
prescribe a new
medication and
receive fill status
Create and
electronically
prescribe
medication

11

54.54

1.55

214.86
(131.37)

134.18

1.60

0.33
(0.82)

3.83
(0.75)

Acknowledge
and override
alert

11

90.91

1.1

10.05
(6.14)

4.70

2.14

0.1
(0.32)

4.3
(0.67)

11

81.82

1.22

53.27
(13.06)

41.82

1.27

0.22
(0.44)

4.33
(0.86)

15

Access and
cancel existing
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N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

63.63

1.31

148.99
(44.01)

108.66

1.37

0.14
(0.38)

3.71
(1.11)

Tasks and subtasks

Task Time
(in seconds)

Errors

electronic Rx
and receive
status
16

Edit a Rx and
electronically
renew the Rx

The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 56.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.5
The details of our results are summarized in Table 8 above and Table 9 below. Usability judgments
were also collected at the end of each major task. The averages obtained from those task-based
usability scores varied between 3.54 and 4.82, with the majority of tasks scoring over 4, quite a bit
above the recommendation put forward in NISTIR6 7742. The NISTIR 7742 states that “common
convention is that average ratings for systems judged easy to use should be 3.3. or above.”

Data Analysis and Reporting by Meaningful Use Criterion
In the following table, Table 9, the usability metrics are reported grouped out by MU criterion. Note that
in some cases the mean is reported across tasks (e.g., when a criterion spans a whole task, such as
ordering a lab or image.) For CPOE, results are grouped by order type (such as new orders or
modifications of orders). The subtasks involving interaction warnings are usually parts of other tasks,
and have been broken out of these tasks in this table. Please also note that the remaining MU criteria
have been tested with other user groups (nurses, system administrators and front desk personnel).
Those results are summarized in 3 separate reports.

5

See Tullis, T. & Albert, W (2008). Measuring the User Experience. Burlington, MA: Morgan Kaufman (p. 149).
Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Fromat Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
6
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Table 9. Usability Data by Meaningful Use Criteria – same as Table 3, repeated here for easier reference
N
#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and
Tasks
170.315(a)(1) – CPOE
Creating/adding medication orders
Create new med
order 1 (task 5)

12

91.67

1.21

55.50
(42.25)

1.65

0
(0)

4.00
(1.41)

Create new med
order 2 (task 6)

12

100

1.06

38.00
(14.97)

1.58

0
(0)

4.33
(0.89)

Create new med
order 3 (task 10)

12

100

1.3

56.47
(22.58)

1.68

0.0
(0.00)

4.58
(0.51)

84.62

1

41.15
(12.05)

1.58

0.18
(0.40)

4.72
(0.47)

Modifying existing orders
Access existing
medication order
list and modify a
medication order
(task 7)

13

170.315(a)(2) - CPOE Lab
Create new lab
order (task 9)

11

100

1.07

54.63
(14.39)

1.33

0.09
(0.30)

4.54
(0.52)

Access the lab
order list and edit
an existing lab
order (task 12)

11

90.91

1.06

30.76
(10.75)

1.08

0.1
(0.32)

4.4
(1.26)

170.315(a)(3) - CPOE Imaging
Create new image
order (task 8)

11

100

1.07

159.91
(50.12)

1.22

.43
(0.65)

3.54
(1.29)

Access the image
order list and edit
an existing image
order (task 11)

10

100

1.03

34.37
(9.08)

1.46

0
(0)

4.70
(0.48)

170.315(a)(4) – Drug-Drug and Drug-Allergy Interaction Checks
Receive drug-drug
interaction warning
after submission of
a medication
order, cancel order
(task 10)

12

100

1.3

15.7
(9.34)

1.88

0
(0)

4.66
(0.49)

Acknowledge
drug-allergy
warning received
after submission of
a medication order
and override (task
7)

11

100

1.3

21.42
(8.10)

1.74

0.27
(0.47)

4.18
(0.98)

170.315(a)(6) – Problem list
Add a problem to
patient's problem
list (task 3)

11

90.91

1.10

97.85
(41.12)

1.60

0.0
(0.0)

4.30
(0.82)

Access the
patient’s problem
list and edit an

11

63.64

1.34

42.50
(19.96)

1.76

0.0
(0.0)

4.82
(0.40)
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N
#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)
Mean
Deviations
Observed
(Observed
(SD)
/ Optimal)

Errors
Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and
Tasks
existing problem
on that list (task 4)
170.315(a)(9) – Clinical decision support
Look up referential
problem and med
information based
on patient
demographics
using the
information Icon
(task 2)

12

83.33

1.59

145.71
(43.64)

1.30

0.9
(0.88)

4.5
(0.71)

Receive a
triggered clinical
intervention (lab)
(task 5)

11

100

1.08

32.88
(17.52)

1.70

0.0
(0.0)

4.27
(0.91)

Receive a
triggered clinical
intervention
(demographic)
(task 5)

11

100

1.03

27.30
(13.42)

2.20

0.0
(0.00)

4.27
(0.91)

Receive a
triggered clinical
intervention
(problem) (task 5)

11

90.91

1.0

24.31
(9.24)

1.46

0
(0)

4.2
(0.92)

Receive a
triggered clinical
intervention (drugallergy) (task 7)

11

100

1.3

21.42
(8.10)

1.74

0.27
(0.47)

4.18
(0.98)

Receive a
triggered clinical
intervention (drugdrug) (task 10)

12

100

1.3

15.7
(9.34)

1.88

0
(0)

4.66
(0.49)

Receive a
triggered clinical
intervention
(combo) task 14

11

90.91

1.1

10.05
(6.14)

2.14

0.1
(0.32)

4.3
(0.67)

170.315(b)(3) – Electronic prescribing
Electronically
prescribe a new
med and receive
fill status (task 14)

11

54.54

1.55

214.86
(131.37)

1.60

0.33
(0.82)

3.83
(0.75)

Access and cancel
an existing
electronic Rx and
receive status
(task 15)

11

81.82

1.22

53.27
(13.06)

1.27

0.22
(0.44)

4.33
(0.86)

Edit a Rx and
electronically
renew the Rx (task
16)

11

63.63

1.31

148.99
(44.01)

1.37

0.14
(0.38)

3.71
(1.11)

View prescription
history (request
and receive med
history) (task 13)

10

70

1.07

36.71
(8.63)

1.26

0
(0)

4
(0.82)
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Discussion of the Findings
This section presents the study findings, organized by Meaningful Use Criteria.

Introductory Task [No Specific MU Criteria]
Test contexts
The users performed 1 task at the beginning of the study, which was not associated with meaningful
use criteria. Task 1 was included to set up the patient scenarios and get the participant started in the
system, and to serve as a practice task. Because of that, the data for the task was not analyzed.

170.315(a)(1) – CPOE
Test contexts
CPOE for medication was tested in four different contexts. Tasks 5, 6, and 10 address adding new
medication orders. During task 10, the order was started and canceled after an interaction alert. Task
7 required the user to access the list of existing medication orders, edit an existing order and resubmit
that order.

Tasks 5, 6 and 10– Add/Create a medication order
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(1) – CPOE
Task Description
Tasks 5 and 6 were simple drug order tasks that added medications to the orders for the visit. Task 5
was also included to test the participant's interaction with lab, problem and demographics alerts. The
participants had to navigate to the medication order screen, create the order for the drug, acknowledge
and override any alerts, and then place the order. In Task 10, the medication order prompted a drugdrug alert, at which participants were instructed to cancel the order for the medication.
Here, only the order steps are analyzed. The alert steps are analyzed in the section on Clinical
Decision Support.
Risk Analysis
High. When ordering drugs it is important that the correct drug and SIG be identified. Mistakes can be
extremely dangerous.
The participants made no errors for this part of tasks 5, 6 and 10.
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Scoring Notes
For task 5, 1 participant had difficulty with the unfamiliar order screen and failed the task. All other
participants who completed tasks 5, 6, and 10 did so successfully.
Exclusions
Due to timing constraints in the 1 hour sessions, Participants 9 and 14 did not perform tasks 5, 6 or 10.
Quantitative Summary
Table 10. Usability Data for Tasks 5, 6 and 10 – Add/Create Medication Order
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Tasks and subtasks

Task Time
(in seconds)

Errors

5

Create new med
order

12

91.67

1.21

55.50
(42.25)

33.35

1.65

0
(0)

4.00
(1.41)

6

Create new med
order

12

100

1.06

38.00
(14.97)

24.13

1.58

0
(0)

4.33
(0.89)

10

Create new med
order

12

100

1.3

56.47
(22.58)

33.56

1.68

0.0
(0.00)

4.58
(0.51)

Effectiveness
One participant performed task 5 incorrectly; all other participants performed the add medication task
successfully in all 3 tasks. No participants made any errors during performance of the tasks.
Efficiency
The participants were able to place the new medication orders in close to the optimal times. For tasks
5, 6 and 10, the observed/optimal task time ratios were 1.65, 1.58, and 1.68, respectively. The
observed/optimal steps taken for this task in tasks 5, 6, and 10 were 1.21, 1.06, and 1.3, respectively.
Satisfaction
All of these tasks received high ease-of-use scores, with the scores getting higher for subsequent
tasks. The ease-of-use scores were 4.00, 4.33, and 4.58 for tasks 5, 6, and 10, respectively.
Major Findings
Ordering new medications was completed effectively and efficiently. However, participants
occasionally misspelled the medication in the search criteria and had to correct their spelling to find the
correct medication.
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Task 7 – Modify an existing medication order
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(1) – CPOE
Task Description
Task 7 required participants to access the existing medication orders list and edit the dose of an
existing medication order, which was then resubmitted. Participants had to find the correct order for
editing from the list, select the order, make the change to the dose and resubmit the corrected order,
which was then displayed in the orders list. Submitting this medication order triggered a drug-allergy
alert. Here, only the order steps are analyzed. The alert steps are analyzed in the section on Clinical
Decision Support.
Risk Analysis
High – just as in writing an original order, any edits of medication orders are associated with a high
patient risk. Two participants saved the medication rather than submitting it, which may have been due
to inattention to the task instructions. Had this occurred during a typical patient encounter, the system
would have alerted the physician to unsubmitted orders for the patient before the patient’s chart could
be closed.
Scoring Notes
For task 7, 2 participants failed the task and 1 participant did not attempt to perform the task.
Exclusions
Due to timing constraints in the 1 hour sessions, Participant 9 did not perform task 7.
Quantitative Summary
Table 11. Usability Data for Task 7 – Access Med Order list and Edit Existing Medication order
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

13

84.62

1

41.15
(12.05)

26.11

1.58

0.18
(0.40)

4.72
(0.47)

Tasks and subtasks
7

Access existing
medication order
list and modify a
medication order

Task Time
(in seconds)

Errors

Effectiveness
Eleven of the 13 participants performed the edit medication task successfully. The two participants who
failed the task created new orders rather than editing the existing order. This may have been due to a
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misunderstanding of the task or unfamiliarity with the system. Two participants made errors by saving
the medication rather than submitting it, which may have been due to inattention to the task
instructions. Had this occurred during a typical patient encounter, the system would have alerted the
physician to unsubmitted orders for the patient before the patient’s chart could be closed.
Efficiency
For the edit medication task, the observed/optimal task time ratio was 1.58 and the observed/optimal
steps taken ratio for the task was a perfect score of 1. Few participants deviated from the optimal steps
to complete this task.
Satisfaction
On average, this task was perceived as easy (4.72), perhaps due to the familiarity of the task.
Major Findings
Generally, changing and submitting the medication order was done effectively and efficiently.

170.315(a)(2) – CPOE Lab
Test contexts
CPOE for labs was tested in two different contexts. Task 9 required users to create a new lab order
and task 12 required users to edit an existing lab order.

Task 9 – Order Lab
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(2) – CPOE Lab
Task Description
This task required participants to order a basic metabolic panel for the patient. They performed a
search to find the correct item to order and then needed to make sure all required fields had data
before submitting it.
Risk Analysis
Medium. While timely results from lab orders are certainly necessary for accurate and expedient
medical decision making, they do not have the same direct and immediate impact on patient safety as
the administration of drugs.
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The only error made during performance of this task was made by a participant who did not address a
required field before attempting to save the order. This was quick corrected.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions,
although participants 9, 10 and 14 did not perform the task due to time constraints.
Exclusions
Participants 9, 10 and 14 did not perform this task due to time constraints.

Quantitative Summary
Table 12. Usability Data for Task 9 – Add/Create Lab Order
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

100

1.07

54.63
(14.39)

41.18

1.33

0.09
(0.30)

4.54
(0.52)

Tasks and subtasks
9

Create new lab
order

Task Time
(in seconds)

Errors

Effectiveness
All participants completed this task successfully. One minor error were made by one participant, who
missed a required field before attempting to save the order and had to address that field.
Efficiency
Participant times did not vary much on this task and neither did the number of steps. The average to
optimal time deviation was a respectable 1.33 and the average to optimal step deviation was an even
more respectable 1.07.
Satisfaction
Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.54.
Major Findings
No major findings on this task.
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Task 12 – Access orders list and edit an existing Lab order
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(2) – CPOE Lab
Task Description
This task required participants to find an existing lab order within the orders list, edit that lab order and
submit it, which would then display the revised order in the orders list. They needed to find the existing
lab order in the list, select it for editing and then change the start date before submitting it.
Risk Analysis
Medium. While timely results from lab orders are certainly necessary for accurate and expedient
medical decision making, they do not have the same direct and immediate impact on patient safety as
the administration of drugs.
There were 1 error made on this task by 1 participant. The participant saved the order rather than
submitting it, but quickly realized the error and corrected it.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions,
although 1 participant failed the task and 3 participants did not perform it due to time constraints.
Exclusions
Participants 9, 10 and 14 did not perform this task due to time constraints.
Quantitative Summary
Table 13. Usability Data for Task 12 – Access orders list and edit an existing Lab order
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

90.91

1.06

30.76
(10.75)

28.34

1.08

0.1
(0.32)

4.4
(1.26)

Tasks and subtasks
12

Access the lab
order list and
edit an existing
lab order
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Effectiveness
All but 1 participant completed this task successfully. One participant also mistakenly saved the order
rather than submitting it, but recognized the error and corrected it.
Efficiency
Participant times did not vary much on this task and neither did the number of steps. The average to
optimal time deviation was 1.08. The step deviation was also extremely low at 1.06.
Satisfaction
Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.4.
Major Findings
No major findings on this task.

170.315(a)(3) – CPOE Imaging
Test contexts
CPOE for imaging was tested in two different contexts. Task 8 required users to create a new image
order and task 11 required users to edit an existing image order.

Task 8 – Order Image
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(3) – CPOE Imaging
Task Description
This task asked participants to order a mammogram for the patient. Participants were also required to
add two indications for this order. This was a completely unfamiliar task for participants as they do not
use this functionality in their facilities.
Risk Analysis
High. Conducting an image study, depending on the level of invasiveness, carries a certain amount of
risk. Instructions for image orders need to be fairly specific, so all choices need to be communicated
clearly. All orders need to be clearly visible, and cancellation steps at all points need to be obvious.
Due, in part, to the unfamiliarity of this task, 4 participants made a total of 5 errors for this task, all
related to the addition of indications to the order. All of the errors could be considered minor since
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none would have resulted in problems for the patient and all would have been obvious to the user given
the system responses. As stated, all of the errors were related to the indications. Either the user tried
to save the order before adding the indications, or the user did not add the two indications specified in
the instructions.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions,
however, Participants 9, 10 and 14 did not perform this task due to time constraints.

Exclusions
Participants 9, 10 and 14 did not perform this task due to time constraints.
Quantitative Summary

Table 14. Usability Data for Task 8 – Add/Create Image order
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

100

1.07

159.91
(50.12)

130.61

1.22

.43
(0.65)

3.54
(1.29)

Tasks and subtasks
8

Create new
image order

Task Time
(in seconds)

Errors

Effectiveness
All participants performed this task successfully. A total of 5 errors were made on this task by 4
participants, all of which were related to adding indications to the order. All these errors were
considered minor since they would not impact patient safety.
Efficiency
Surprisingly, participant times were fairly consistent on this task (1.22), even though a number of errors
were made. The step deviation was 1.07, primarily because of the errors made and the actions
required to correct the errors.
Satisfaction
Because of the problems with indications, some participants did not perceived this to be an easy task
and the mean satisfaction rating was 3.54.
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Major Findings
The major difficulty participants had with this task was related to adding indications. In the past, users
could simply type in a free text indication in a free text area on the order form. Functionality for
indications has been upgraded to help facilities add code based indications to orders and this
functionality was unfamiliar to the participants. Standard training should alleviate this issue.

Task 11 – Access orders list and edit an existing Image order
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(3) – CPOE Image
Task Description
This task required participants to find an existing image order within the orders list, edit that image
order and submit it, which would then display the revised order in the orders list. They needed to find
the existing image order, select it for editing and then change the start date before submitting it.
Risk Analysis
High. Conducting an image study, depending on the level of invasiveness, carries a certain amount of
risk. Instructions for image orders need to be fairly specific, so all choices need to be communicated
clearly. All orders need to be clearly visible, and cancellation steps at all points need to be obvious.
There were no errors made on this task.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions,
however, Participants 9, 10, 12 and 14 did not perform this task due to time constraints.
Exclusions
Participants 9, 10, 12 and 14 did not perform this task due to time constraints.
Quantitative Summary
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Table 15. Usability Data for Task 11 – Access orders list and edit an existing Image order
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

100

1.03

34.37
(9.08)

23.56

1.46

0
(0)

4.70
(0.48)

Tasks and subtasks
11

Access the
image order list
and edit an
existing image
order

Task Time
(in seconds)

Errors

Effectiveness
All participants completed this task successfully. No errors were made on this task.
Efficiency
Participant times did not vary much on this task and neither did the number of steps. The average to
optimal time deviation was 1.46 and the average to optimal step deviation was 1.03.
Satisfaction
Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.70.
Major Findings
No major findings on this task.

170.315(a)(4) – Drug-drug and drug-allergy interaction checks
Test contexts
The interaction checks were tested in tasks 7 and 10. In task 10 participants had to cancel out of an
order after reading a drug-drug interaction warning. In task 7 participants were instructed to override a
drug-allergy warning.

Task 10 - Cancel out of a drug-drug interaction warning
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(4) – Drug-drug and drug-allergy interaction check
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Task Description
This was a simple medication order task. It was included to test the participant's interaction with a
drug-drug interaction warning. The participants had to navigate to the medication order screen, submit
an order for a drug which would trigger a drug-drug interaction warning, read the displayed drug-drug
interaction warning, and then cancel out of this order. Here, only the warning and cancellation step is
analyzed.
Risk Analysis
High. When ordering drugs it is important that the drug-drug interactions warnings are noticed and
heeded. No errors were recorded for this task.
Scoring Notes
All participants followed instructions as expected.
Exclusions
Participants 9 and 14 did not perform this task due to time constraints.

Quantitative Summary

Table 16. Usability Data for Task 10 – Handle drug-drug warning
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

12

100

1.3

15.7
(9.34)

8.34

1.88

0
(0)

4.66
(0.49)

Tasks and subtasks
10

Receive drugdrug interaction
warning after
submission of a
medication
order, cancel
order

Task Time
(in seconds)

Errors

Effectiveness
All participants performed this task successfully and without errors. Three participants closed the
warning and canceled the order on the order screen rather than just discontinuing it from the warning
screen.
Efficiency
Although the step deviation for this task is low (1.3), the time deviation is a bit larger as it seemed that
some participants took more time to read through the warning and decide on the correct action (1.88).
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Satisfaction
The task was rated as very easy by all participants (4.66).
Major Findings
No major findings for this task.

Task 7 - Override a drug-allergy interaction warning
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(4) – Drug-drug and drug-allergy interaction check
Task Description
During the medication edit task (7), participants were asked to revise an existing medication order, and
submit the revised order, which triggered a drug-allergy interaction warning. When participants were
presented with the drug-allergy interaction warning, they were asked to override the warning. Whether
the medication order was a new order or a revised order, submitting the order would result in the trigger
of the interaction warning. Here, only the acknowledgement and override steps are analyzed.
Risk Analysis
High. When ordering drugs it is important that the drug-allergy interactions warnings are noticed and
taken into consideration. Three errors were made during the performance of this subtask, but all were
due to the participants not selecting an override reason, which was a required field and easily
addressed.
Scoring Notes
All participants followed instructions as expected.
Exclusions
Participants 4, 6 and 9 did not perform this task due to time constraints.

Quantitative Summary
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Table 17. Usability Data for Task 7 – Override drug-allergy warning
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

100

1.3

21.42
(8.10)

12.34

1.74

0.27
(0.47)

4.18
(0.98)

Tasks and subtasks
7

Acknowledge
drug-allergy
warning received
after submission
of a mediation
order and
override

Task Time
(in seconds)

Errors

Effectiveness
All participants performed this task successfully. Three participants each made an error during the
performance of this subtask, but all were due to the participants not selecting an override reason, which
was a required field and easily addressed.
Efficiency
Although it took more time for some participants to read through the override reasons and select the
one required by the instructions, resulting in a time deviation of 1.74, the steps for this task were more
uniform and there was little step deviation (1.3).
Satisfaction
The task was rated as easy on average (4.18). Participants found the warning easy to understand and
respond.
Major Findings
Participants are used to drug-allergy warnings and handle them quickly and efficiently.

170.315(a)(6) – Problem List
Test contexts
Problem list maintenance was tested in two different contexts. Task 3 required users to add a new
problem to the patient's active problem list and task 4 required users to find an existing problem on the
patient's problem list and edit that problem.
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Task 3 – Add problem
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(6) – Problem List
Task Description
This task asked participants to add a problem to the patient's existing problems list. The participants
needed to bring up the patient's existing problem lists (current problems for the visit and full, historical
problem list), search for the new problem and save it to the current problem list. This was a completely
unfamiliar task for participants as they do not typically use this functionality in their facilities and many
commented during the training session that they wished problem lists were better maintained.
Risk Analysis
Medium. Although a patient's problem list can be used to trigger alerts, many ambulatory facilities do
not put much time or effort into maintaining a patient's problem list. Problems are typically added
through the Documentation feature when compiling chart notes and not added directly into the patient's
problem list.
Although this was an unfamiliar task, no participants made any errors.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions,
however, participants 9, 12 and 14 did not perform this task due to time constraints.
Exclusions
Participants 9, 12 and 14 did not perform this task due to time constraints.
Quantitative Summary
Table 18. Usability Data for Task 3 – Add problem
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

90.91

1.10

97.85
(41.12)

61.34

1.60

0.0
(0.0)

4.30
(0.82)

Tasks and subtasks
3

Add a problem to
the patient's
problems list
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Effectiveness
Ten of 11 participants performed this task successfully. The participant who failed the task could not
figure out how to start the task and requested help from the facilitator. No errors were made by any
participants.
Efficiency
Participant times were fairly consistent on this task (1.60) as were the steps (1.10).
Satisfaction
Due to the unfamiliarity with the task, participants rated the ease-of-use of this task a bit lower than
many other tasks with a score of 4.30.
Major Findings
Most participants had no trouble performing this task and conveyed to the facilitator a desire to have
better maintained patient problem lists.

Task 4 – Access the patient’s problem list and edit an existing problem on the list
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(6) – Problem List
Task Description
This task required participants to find and edit an existing problem on the patient's problem list. They
needed to bring up the patient's existing problem lists (current problems for the visit and full, historical
problem list), find the existing problem on the current problems list, select the icon for editing and then
change the problem severity before saving it.
Risk Analysis
Medium. Although a patient's problem list can be used to trigger alerts, many ambulatory facilities do
not put much time or effort into maintaining a patient's problem list. Problems are typically added
through the Documentation feature when compiling chart notes and not added directly into the patient's
problem list.
There were no errors made on this task.
Scoring Notes
All participants followed instructions as expected. There were no difficulties resulting in exclusions,
however, participants 9, 12 and 14 did not perform this task due to time constraints.
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Exclusions
Participants 9, 12 and 14 did not perform this task due to time constraints.
Quantitative Summary

Table 19. Usability Data for Task 4 – Access problem list and edit an existing problem
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

63.64

1.34

42.50
(19.96)

24.20

1.76

0.0
(0.0)

4.82
(0.40)

Tasks and subtasks
4

Access the
patient’s
problem list and
edit an existing
problem on that
list

Task Time
(in seconds)

Errors

Effectiveness
Six of the 11 participants completed this task successfully. Three of the participants who failed the task
could not figure out how to get started and the fourth unsuccessful participant added the problem again
rather than editing the existing problem. Successful participants made no errors completing the task.
Efficiency
Participant times and steps were fairly consistent on this task, but did have a bit of variation. The
average to optimal time deviation was 1.76 and the average to optimal step deviation was 1.34.
Satisfaction
Successful participants found this to be an easy task to perform and gave it an ease-of-use rating of
4.82.
Major Findings
Some participants had a difficult time figuring out how to start this task. Alternate design options for
beginning an edit task might need to be considered.

170.315(a)(9) – Clinical Decision Support
Test context
Clinical decision support (CDS) was tested in several tasks. Referential CDS was tested through the
Information Icon task (task 2). Intervention CDS was tested in tasks 5, 7, 10 and 14. Findings are
organized by individual task below.
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Task 2 – Information Icon
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(9) – Clinical decision support
Task Description
This task was included to evaluate and demonstrate the Information Icon functionality, which
implements the clinical decision support meaningful use criterion. The participants had to select the
information icon and then find information on a patient's specific problem and medication, based on the
patient’s demographics. The participant then had to find the diagnosis and treatment information for
the problem. After selecting the icon, participants navigated to clinical reference information on a thirdparty vendor’s linked website. For the most part, this was a simple navigation task, but it was entirely
new to the participants. Except for the brief demonstration during the training presentation, participants
had never been exposed to this task or function for accessing clinical reference information through the
information icon.
Risk Analysis
Medium – this is a reference task, supporting clinical decision support. While it should be performed
with a minimum amount of effort and provide appropriate contextual decision support, no immediate
clinical actions are tied to this task. The user has to use his/her own judgment in using the information
provided, making it likely that possible mistakes in information lookup could be identified before they
lead to an actual clinical intervention.
Several errors were made on this task (9) by 6 participants, but the errors were a result of the system
configuration. The system was configured such that users had to select referential content rather than
patient education, which may participants did not do when starting the task. The facility can decide
whether to make the referential content or patient education option the default choice, so this error may
not occur in practice. All users who made this error recovered from it, so the error was considered
minor.
Scoring Notes
All participants followed instructions as expected.
Exclusions
Participants 12 and 14 did not perform this task due to time constraints.
Quantitative Summary

Table 20. Usability Data for Task 2 – Information Icon

EHR: Paragon 15.0, Part I – Physician – Ambulatory

August 1, 2018

Page 47 of 81
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

12

83.33

1.59

145.71
(43.64)

111.55

1.30

0.9
(0.88)

4.5
(0.71)

Tasks and subtasks
2

Look up
referential
problem and
med information
based on patient
demographics
using the
information Icon

Task Time
(in seconds)

Errors

Effectiveness
Ten of 12 participants were able to successfully complete this task. The error that caused a failure on
this task was in only accessing the referential information for the problem and not for the medication.
All participants were able to successfully look up referential content for either the designated problem or
medication (or both). For the successful participants, nine errors were made by 6 participants on this
task. The system was configured such that users had to select referential content rather than patient
education, which may participants did not do when starting the task. The facility can decide whether to
make the referential content or patient education option the default choice, so this error may not occur
in practice. All users who made this error recovered from it, so the error was considered minor.
Efficiency
Even with the unfamiliarity of the task, participants had fair numbers for their deviation scores. The
participants had a 1.30 time deviation and a 1.59 step deviation.
Satisfaction
Even with the high number of errors, participants perceived this to be an easy task and gave it a 4.5 on
ease-of-use.
Major Findings
Although there were a high number of errors on this task, that was likely due to system configuration,
which can be adjusted at the facility level.

Tasks 5, 7, 10 and 14 – Receiving and responding to CDS interventions
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(9) – Clinical decision support
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Task Description
Tasks 5, 7, 10 and 14 presented the participants with triggered CDS interventions to which they had to
respond. The interventions were triggered by codified data in the patient’s chart. The codified data in
the patient’s chart could have been placed there in previous visits, through CCDA reconciliation and
integration, or as a result of other previous interactions with the patient (such as an acute visit in a
facility associated with the ambulatory clinic). In tasks 5, 7, and 14, participants were instructed to
override the alerts. In task 10, participants were instructed to cancel the order being placed because of
the alert.
For tasks requiring overrides, participants were required to select an override button before submitting
the override. For the task requiring the order cancellation, participants simply had to select the correct
action for the cancellation.
Risk Analysis
High – Noticing and understanding warnings and making decisions based on this information is an
important safety step. No errors were made on tasks 5 and 10. However, on the medication allergy
alert on task 7, 3 participants each made a minor error by trying to override the alert without first
selecting an override reason. All 3 participants easily corrected the error. On the combo alert in task
14, a single participant also tried to override the alert with first selecting an override reason and easily
corrected the minor error.
Scoring Notes
Participant followed instructions as expected, however different participants skipped different tasks due
to time constraints, as noted in the exclusions section. Also, a system issue impacted participant 11 on
task 5, resulting in exclusion of that participant’s data.
Exclusions
Task 5 – A system issue resulted in participant 11 being excluded. Participants 9 and 14 did not
perform the task due to time constraints.
Task 7 - Participants 4, 6 and 9 did not perform the task due to time constraints.
Task 10 - Participants 9 and 14 did not perform the task due to time constraints.
Task 14 - Participants 3, 8 and 10 did not perform the task due to time constraints.
Quantitative Summary
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Table 21. Usability Data for Tasks 5, 7, 10 and 14 for triggered CDS Intervention handling
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

Tasks and subtasks

Task Time
(in seconds)

Errors

5

Handle triggered
lab alert

11

100

1.08

32.88
(17.52)

19.26

1.70

0.0
(0.0)

4.27
(0.91)

5

Handle triggered
demographic
alert

11

100

1.03

27.30
(13.42)

12.39

2.20

0.0
(0.00)

4.27
(0.91)

5

Handle triggered
problem alert

11

90.91

1.0

24.31
(9.24)

16.62

1.46

0
(0)

4.2
(0.92)

7

Handle a
triggered
medication
allergy alert

11

100

1.3

21.42
(8.10)

12.34

1.74

0.27
(0.47)

4.18
(0.98)

10

Receive
triggered drugallergy alert and
cancel med order

12

100

1.3

15.7
(9.34)

8.34

1.88

0
(0)

4.66
(0.49)

14

Acknowledge
and override
triggered combo
alert

11

90.91

1.1

10.05
(6.14)

4.70

2.14

0.1
(0.32)

4.3
(0.67)

Effectiveness
One participant failed to correctly handle the problem alert presented in task 5 because she did not
select an override reason and could not figure out why she could not continue. On task 14, one
participant discontinued the prescription rather than overriding the alert, which also resulted in task
failure. All other participants performed this task and the other alerts tasks successfully.
On the CDS intervention tasks, only minor errors were made by successful participants, which were
then easily corrected. No errors were made on tasks 5 and 10. However, on the medication allergy
alert on task 7, 3 participants each made a minor error by trying to override the alert without first
selecting an override reason. On the combo alert in task 14, a single participant also tried to override
the alert with first selecting an override reason and easily corrected the minor error.
Efficiency
For all the tasks, participants had very low average to optimal step deviations and fair average to
optimal time deviations. For the step deviation, the scores were 1.08, 1.03, 1.0, 1.3, 1.3, and 1.1 for
tasks 5 (lab, demographics, and problem), 7, 10 and 14, respectively. The time deviations were much
higher for these tasks, at 1.70, 2.20, 1.46, 1.74, 1.88, and 2.14 for tasks 5 (lab, demographics, and
problem), 7, 10 and 14, respectively.
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Satisfaction
Overall, understanding the warnings and handling them was perceived as easy, as seen in the ease-ofuse scores of 4.27, 4.27, 4.2, 4.18, 4.66, and 4.3 for tasks 5 (lab, demographics, and problem), 7, 10
and 14, respectively.
Major Findings
No major findings for these tasks.

170.315(b)(3) – Electronic Prescribing
Test context
Electronic Prescribing was tested in tasks 13, 14, 15 and 16. Task 14 required the user to create a new
prescription and send it electronically to a pharmacy, which resulted in a fill status notification. Task 15
required the user to cancel an electronic prescription and note the status notification. Task 16 required
the user to electronically renew an existing prescription after editing it, and task 13 required the user to
request, receive and view the patient's prescription (medication) history.
Working with the electronic prescribing feature in Paragon was new to all the users as their facility does
not currently use this functionality. Due to this, the results for these tasks apply more to learnability of
the feature than true usability which would be measured after users have had some experience with the
feature.

Task 13 – Request, receive and view patient's prescription history
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(3) – Electronic Prescribing
Task Description
For this task, participants were asked to request, receive and view the patient's prescription history.
Risk Analysis
Medium – While it is important to know a patient's prescription history, the most pertinent information
should be kept in the patient's chart. No errors were committed on this task.
Scoring Notes
All participants followed instructions as expected. Due to system issues, participant 10 was unable to
perform this task and participants 3, 8, and 12 did not perform this task due to time constraints.
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Exclusions
Due to system issues, participant 10 was unable to perform this task and participants 3, 8, and 12 did
not perform this task due to time constraints.
Quantitative Summary

Table 22. Usability Data for Task 13 – Request, Receive and View prescription history
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

70

1.07

36.71
(8.63)

29.06

1.26

0
(0)

4
(0.82)

Tasks and subtasks
13

View
prescription
history (request
and receive med
history)

Task Time
(in seconds)

Errors

Effectiveness
Only 7 of the 10 participants were able to successfully complete the task. There were 2 ways to access
this information and 1 was reviewed in the training materials at the beginning of the session. For
participants who remembered how to access the information the task was quick and easy.
Unfortunately, the participants who failed were unable to remember how to access the information. No
errors were made on this task.
Efficiency
As mentioned previously, this was completely new functionality for the participants, but the times and
steps taken for this task for the successful participants were closely aligned with the optimal numbers.
The step deviation was 1.07 and the time deviation was 1.26.
Satisfaction
This was a task that participants found somewhat difficult. However, this difficulty did not seriously
impact the ease-of-use score, resulting in a 4.00.
Major Findings
Alternate designs may need to be tested to make the access point for viewing prescription history more
salient to users.
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Task 14 – Electronically prescribe a new medication
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(3) – Electronic Prescribing
Task Description
Electronically prescribing a new medication was tested through task 14 in which the participants were
asked to start a medication prescription, override a CDS alert, and then proceed with filling out
prescription details and electronically submitting that prescription to a designated pharmacy. After
submission, participants received the fill status notification.
Risk Analysis
High – Filling out the details of a prescription and providing instructions to users and pharmacists are
critical in ensuring that patients receive the correct medication and know how to use them. One
participant made 2 errors when starting this task by adding the medication to the home medication list
first before starting the prescription. The other successful participants made no other errors.
Scoring Notes
All participants followed instructions as expected and there were no exclusions other than those due to
time constraints.
Exclusions
Participants 3, 8 and 10 did not perform this task due to time constraints.
Quantitative Summary

Table 23. Usability Data for Task 14 - Electronic Prescribing of a new medication
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

54.54

1.55

214.86
(131.37)

134.18

1.60

0.33
(0.82)

3.83
(0.75)

Tasks and subtasks
14

Electronically
prescribe a new
med and receive
fill status

EHR: Paragon 15.0, Part I – Physician – Ambulatory

Task Time
(in seconds)

Errors

August 1, 2018

Page 53 of 81

Effectiveness
Only 6 of the 11 participants were able to successfully complete the task. Of the 5 that failed, 2 did not
complete all the steps necessary, 1 discontinued the prescription when presented with the CDS
intervention, and 2 said they had reached a point where they would have to ask for help. One
participant started the process by adding a home medication, but eventually created the prescription.
Efficiency
Because this was a completely new task for the participants, the times and additional steps taken were
higher than would be expected once participants become experienced with the functionality. The step
deviation was 1.55 and the time deviation was 1.60.
Satisfaction
Participants had difficulty with this task and that was reflected in one of the lowest ease-of-use scores
of the study (3.83).
Major Findings
The steps required to create a new prescription may need to be examined to ensure a better fit to
existing workflow.

Task 15 – Access and cancel an existing prescription
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(3) – Electronic Prescribing
Task Description
In this task, participants were asked to access the list of prescriptions for this patient and cancel a
specified prescription. They then needed to ensure the status of the prescription reflected that
cancellation.
Risk Analysis
High – Ensuring patients have the correct prescriptions and do not have unneeded medications is vital,
particularly for patients with several prescriptions. Two participants made the same minor error on this
task and tried to submit the cancellation information without filling out all required fields.
Scoring Notes
All participants followed instructions, but three participants did not perform the task due to time
constraints.

EHR: Paragon 15.0, Part I – Physician – Ambulatory

August 1, 2018

Page 54 of 81

Exclusions
Participants 3, 8, and 10 did not perform this task due to time constraints.
Quantitative Summary

Table 24. Usability Data for Task 15 - Access and cancel existing Rx
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

81.82

1.22

53.27
(13.06)

41.82

1.27

0.22
(0.44)

4.33
(0.86)

Tasks and subtasks
15

Access and
cancel existing
electronic Rx
and receive
status

Task Time
(in seconds)

Errors

Effectiveness
Nine of 11 participants were able to successfully complete the task. Two participants had minor errors
when they tried to submit the cancellation information before filling out all required fields.
Efficiency
Although this was a completely new task for the participants, the times and additional steps taken were
lower than would be expected for participants who were inexperienced with the functionality. The step
deviation was 1.22 and the time deviation was 1.27.
Satisfaction
Participants thought this task fairly easy, which was reflected in the ease-of-use score of 4.33.
Major Findings
No major findings for this task.

Task 16 – Electronically renew a prescription after editing it
Analysis Notes
Linked Meaningful Use Criteria
170.315(b)(3) – Electronic Prescribing
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Task Description
For this task, participants were required to find an existing prescription in the patient's prescriptions list,
edit the medication information, and electronically renew it.
Risk Analysis
High – Filling out the details of a prescription and providing instructions to users and pharmacists are
critical in ensuring that patients receive the correct medication and know how to use them. One
participant entered the wrong quantity on the prescription and then quickly corrected the error.
Scoring Notes
All participants followed instructions as expected and there were no exclusions, other than those due to
time constraints.
Exclusions
Participants 3, 8 and 10 did not perform this task due to time constraints.
Quantitative Summary

Table 25. Usability Data for Task 16 - Edit and renew an eRx
N

Task
Success

Path
Deviation

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

11

63.63

1.31

148.99
(44.01)

108.66

1.37

0.14
(0.38)

3.71
(1.11)

Tasks and subtasks
15

Edit a Rx and
electronically
renew the Rx

Task Time
(in seconds)

Errors

Effectiveness
Seven of the 11 participants were able to successfully complete the task. Of the 4 that failed, 1 created
a new prescription rather than renewing an existing one, 2 did not complete all the necessary steps,
and 1 entered the data into the home medications information and stopped before actually creating a
prescription. One participant entered the wrong quantity on the prescription and then quickly corrected
the error.
Efficiency
As mentioned previously, this was completely new functionality for the participants, but the times and
steps taken for this task were closely aligned with the optimal numbers. The step deviation was 1.31
and the time deviation was 1.37.
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Satisfaction
This was one of the two tasks that participants found most difficult, which resulted in an ease-of-use
score of 3.71.
Major Findings
Users seemed to have trouble separating out the home medication fields from creating a prescription,
so the layout of the screen may need to be revisited.
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The following appendices include supplemental data for this usability test report.
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Appendix A: Demographic Questionnaire
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Appendix B: Administrator Script and General Instructions
Before participant arrives:
o

Start remote desktop application and log into test environment

o

Wait with logging into Paragon until Participant is ready (would time out)

o

Start Morae Recorder, but don’t click the red button yet

o

Open the training presentation; leave in presentation mode

When participant arrives:
o

Welcome Participant

o

Make sure participant has filled out Informed Consent sheet.

o

Make sure participant has filled out Demographics sheet

o

Get Participant started on training presentation

Verbal Instructions:
-

“Thank you for participating in this usability study today. During this study will be doing
some tasks that are very familiar to you. But you will also perform some new tasks. To
familiarize yourself with these new functions, please walk through this short power point.

-

You will notice that our system is similar to the one you are using at XXX, but it is not the
same. Some of the configurations will be slightly different from what you are used to,
simply because this is a somewhat limited test system.

-

The PowerPoint will also tell you more about participating in a usability study, and show
you how to interact with the recording software.

-

You can always ask me questions during these training slides.”

When participant is done with training presentation:
o

Start Morae (press red button)

o

Log into Paragon using the credentials printed on participants’ demographics sheet

o

Show participant their patient Name to use.

Verbal Instructions:
-

“Remember that this system may be configured slightly different from what you are used
to. You may also personally make different medical decisions from how this scenario is
written. But please bear with us and follow the instructions as closely as you can for the
purpose of this study.
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-

You start by clicking this button here. You can also move this window around, so that
you can see the system better. If you like, you can use these printed instructions and
these Navigation Instructions to follow along.

-

When you have started, I won’t be able to any more questions. Do you have any
questions before you start?”
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Appendix C: Informed Consent Form
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Appendix D: Usability Test Instructions
Introduction to the Study
•

Thank you for participating in this usability study.

•

Your participation is very valuable and critical for certification.

•

Usability testing is required by ARRA; vendors cannot certify their EHR’s unless they have been
evaluated by our end-users

•

Your feedback will help us improve the usability of the EMR functions.

•

During the study, you will be performing a few routine tasks using Paragon EHR integrated functions,
most of which will be very familiar to you.

•

You will also use some new functionality.

•

This presentation provides some background information on the use of this new function and a review
of some existing functions.

•

The following screens present an overview of these new features and a short review of specific existing
features in self-guided presentation mode.

•

Please take 10 minutes to familiarize yourself with these functions.

•

You can use the page up and down functions to navigate through the presentation.

•

If you want to see a part again, you can always back up to previous screens by using the Page Up keys
on your keyboard.

Overview of New Functionality
The Study EHR and Scenario
•

Please keep in mind that the EMR in this study will be configured slightly differently from what you are
used to.

•

You may also find that our scenarios may not align with your personal clinical decision making.

•

Each scenario is intended to test certain functions, and those functions only, so it may be somewhat
limited. Please understand, and try to follow the instructions as closely as you can.

Purpose of the Study
•

The purpose of the study is to uncover:
o

Areas where the application performs well; that is, effectively, efficiently, and with satisfaction

o

Areas where the application does not fully meet your needs.

•

Please note that we are evaluating the application. If you have difficulty, this means only that something
needs to be improved in the application.

•

The study administrator will be here in case you need specific help with the procedures; however, the
administrator will not be providing help on how to use the Electronic Medical Record (EMR).
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Starting the Study
•

The system will show an instruction window. The window displays over the EHR screens you will be
using to complete the task.

•

Click the Start button to start the study.

•

Within the instruction window, the system provides instructions for completing the first task.

•

After reading the on-screen instructions, click the Start Task button.

•

The instruction window will collapse vertically so that it will not obscure the application.

•

You can click the Show Instructions button in the instruction window at any time to expand the
window and read the instructions again.

Performing the Task
•

Using the EHR screens, begin performing the task. Please try to complete the tasks on your own
following the on-screen instructions very closely.

•

You can also move and reposition the instruction window.

•

If you place the mouse cursor focus in the instruction window, reposition the mouse cursor back in the
application window before continuing the task.

Indicating Task Completion
•

When you are satisfied that you have completed the task, or when you have completed as much as you
can, click the End Task button.

•

The system will open a short survey with questions about the task you have just completed.

•

After answering the Participant Survey questions for the task, click the Done button.

•

The system will present instructions for the next task.

•

Between some tasks, the study administrator may adjust the application to start the next task at the
right location.

Completing the Study
•

After you complete the Participant Task Evaluation for the final task, the system will open a System
Usability Scale Questionnaire to enable you to record your overall impressions of the application
including all the tasks you performed. Note that you will need to scroll vertically to view and answer all
of the questions.

•

After completing the questionnaire, click the Done button to complete the study.

•

The instruction window shows a message indicating that the study is complete. Tell the study
administrator that you have completed the study.

•

The administrator will click the OK button and save your work.
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Appendix E: Experimenters’ Short Biographies
Samantha Wright has worked in the field of Human Factors for over 20 years, after receiving her MS in
Industrial Engineering with an emphasis in Human Factors from Texas A&M University. She has held Human
Factors positions in the following industries: academia (conducting research and teaching courses),
computers, aerospace, financial services, and healthcare (including 7 years focusing on the design of EMRs).
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Appendix F: Participant Instructions for Each Task
Patient Scenario
You will be treating a 53 year old female patient today.
• You will be asked to perform a number of tasks using the EHR provided to
you.
• For each task, we will provide you with specific instructions.
• The instructions may differ from your best clinical judgment.
Do you have any questions before continuing on with your tasks?

Task 1
Find and select your patient.
Do you have any questions before performing this task?

Task 2
You decide you want to get a quick glimpse at the clinical reference information
about your patient’s renal failure syndrome and amiodarone.
• Look up renal failure syndrome and amiodarone with the information icon.
• In the reference window, using Acute Renal Failure - Acute, find the sections
on Diagnostic testing and Treatment.
• Close the reference window
Do you have any questions before performing this task?

Task 3
• Add the following problem to the patient's current problems list:
Acute UTI (ICN N39.0) with a start date of 6/11/2018
• Save the data you just entered.
Do you have any questions before performing this task?
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Task 4
Change the severity of the UTI you just entered to Severe
Save the data you entered and close the Manage Problems window.
Do you have any questions before performing this task?
Task 5
Place an order for amiodarone 200mg PO to be administered once.
Submit this order
If you receive any decision support alerts, override the alerts and use override
reason “Clinical trial participant”.
Do you have any questions before performing this task?

Task 6
Place an order for amoxicillin 500mg PO to be given once.
DO NOT SUBMIT this order - SAVE the order.
If you receive any decision support alerts, override the alerts with a reason of
Clinical trial participant.
If you get any drug-allergy or drug-drug alerts, override them as a MD Override
Do you have any questions before performing this task?

Task 7
Edit the amoxicillin medication you entered previously to have a dosage of 250 mg.
Submit the order.
If you get any drug-allergy or drug-drug alerts, override them as a MD Approved
Override.
Do you have any questions before performing this task?
Task 8
Based on your conversation with the patient, you decide to order a mammogram for
the patient.
1) Place an order for a MM Mammogram screening
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2) Priority is routine, patient is not pregnant, and Transport is ambulatory.
3) The start date should be 2 weeks from today and the indications should be
Screening mammography (Z12.31) and Pain (R52)
3) SAVE the order, but DO NOT SUBMIT
Do you have any questions before performing this task?

Task 9
You decide to order a basic metabolic panel.
1) Enter the order for the basic metabolic panel
2) The priority is routine and the start date should be 2 weeks from today.
3) SAVE the order - DO NOT SUBMIT the order.
Do you have any questions before performing this task?

Task 10
You decide to order a different antibiotic.
•

Place an order for Erythromycin, 500 mg, oral, to be given once.
• Submit the order.
• If you receive a warning, cancel out of the order.
Do you have any questions before performing this task?

Task 11
Edit the order for the mammogram screening so that the start date is 1 week from
today.
Submit the order.
Do you have any questions before performing this task?
Task 12
Edit the order for the BMP so that the start date is 1 week from today.
Submit the order.
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Do you have any questions before performing this task?

Task 13
You decide to create a prescription for the patient. Before starting the prescription,
view the patient's prescription history.
Close the Prescription History window.
Do you have any questions before performing this task?
Task 14
The patient did not do as well as hoped with the amoxicillin.
•

Create a new prescription for ciprofloxacin (Cipro oral) 250 mg, to be taken
twice a day. Place the order for 20 capsules (10 days) with no refills.

•

If you get a warning, override it with an MD Approved Override.

•

Place the order electronically to the CA Pharmacy 10.6MU

Do you have any questions before performing this task?

Task 15
Cancel the prescription you just submitted for Cipro.
•

For Cancel reason, use Patient Refused.

•

Do not inactivate this from the patient's home med list.

•

Submit this and verify the status is Cancel Request Sent.

Do you have any questions before performing this task?

Task 16
Renew the Amiodarone Oral prescription
Change the frequency to 2 times per day.
The quantity should be 60 tablets with 2 additional refills
Place the order electronically to CA Pharmacy 10.6MU
Do you have any questions before performing this task?
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Appendix G: End-of-Task Questionnaires
Task 1 - Select Patient
1. Selecting the patient was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

5

very easy

4. Do you have any additional comments?
Comments:
Task 2 - Information Icon
1. Finding the Information Icon was ...
very difficult

1

2

3

4

2. Overall, I am satisfied with the organization of information on the Reference screen.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 3 – Add Problem
1. Adding the problem was...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:

Task 4 – Edit Problem
1. Finding the means to edit the problem was...
very difficult

1

2

3

4

5

very easy

3

4

5

very easy

2. Editing the problem was...
very difficult

1

2

3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 5 - Order Med
1. Finding the screen to place the order was ...
very difficult

1

2

3

4

5

very easy

4

5

very easy

2. Starting an order for the med was...
very difficult

1

2

3

3. The warnings were easy to see and understand.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

5. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

6. Do you have any additional comments about this task?
Comments:
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Task 6 - Order Med

1. Ordering the med was…
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
Task 7– Edit Med
1. Editing the information for the med was...
very difficult

1

2

3

4

5

very easy

2. The warning was easy to see and understand.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

4. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 8 - Order Image
1. Creating the mammogram order was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:

Task 9 - Order Lab
1. Creating the basic metabolic panel order was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 10 - Order Med
1. Starting an order for Erythromycin was...
strongly disagree

1

2

3

4

5

strongly agree

2. The warning was easy to see and understand.
very difficult

1

2

3

4

5

very easy

3

4

5

very easy

3. Canceling the order was ...
very difficult

1

2

4. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

6. Do you have any additional comments about this task?
Comments:
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Task 11 - Edit Image order
1. Editing the mammogram order was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:

Task 12 - Edit Lab order
1. Editing the basic metabolic panel order was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screens for this task.
very difficult

1

2

3

4

5

very easy

3. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments about this task?
Comments:
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Task 13 – View Rx History
1. Finding the place to view prescription history was ...
very difficult

1

2

3

4

5

very easy

2. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree

1

2

3

4

5

strongly agree

3. Overall, I am satisfied with the amount of time it took to accomplish this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Do you have any additional comments?
Comments:
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Task 14 – Create eRx
1. Starting the prescription was ...
very difficult

1

2

3

4

5

very easy

4

5

very easy

4

5

very easy

4

5

very easy

2. The warning was easy to understand.
very difficult

1

2

3

3. Acknowledging the warning was ...
very difficult

1

2

3

4. Selecting the desired pharmacy was...
very difficult

1

2

3

5. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree

1

2

3

4

5

strongly agree

6. Overall, I am satisfied with the time it took to accomplish this task.
strongly disagree

1

2

3

4

5

strongly agree

7. Do you have any additional comments about this task?
Comments:
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Task 15 - Cancel eRx
1. Cancelling the prescription was ...
very difficult

1

2

3

4

5

very easy

4

5

2. The Rx status was easy to understand.
strongly disagree

1

2

3

strongly agree

3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments about this task?
Comments:
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Task 16 – Renew Rx
1. Starting the renewal process was ...
very difficult

1

2

3

4

5

very easy

3

4

5

2. Changing the Rx information was...
strongly disagree

1

2

strongly agree

3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree

1

2

3

4

5

strongly agree

4. Overall, I am satisfied with the amount of time it took to accomplish this task.
strongly disagree

1

2

3

4

5

strongly agree

5. Do you have any additional comments?
Comments:
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Appendix H: System Usability Scale (SUS) Questionnaire
This questionnaire was presented to the participant after the completion of all tasks and task-based
questionnaires.

Thank you for participating in this study. The following questions address your experience with all the tasks in this study.

1. I think that I would like to use this system frequently
Strongly Disagree

1

2

3

4

5

Strongly Agree

4

5

Strongly Agree

4

5

Strongly Agree

2. I found the system unnecessarily complex
Strongly Disagree

1

2

3

3. I thought that the system was easy to use
Strongly Disagree

1

2

3

4. I think that I would need the support of a technical person to be able to use this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

5. I found the various functions in this system were well integrated
Strongly Disagree

1

2

3

4

5

Strongly Agree

6. I thought there was too much inconsistency in this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

7. I would imagine that most people would learn to use this system very quickly
Strongly Disagree

1

2

3

4

5

Strongly Agree

3

4

5

Strongly Agree

3

4

5

Strongly Agree

8. I found the system very cumbersome to use
Strongly Disagree

1

2

9. I felt very confident using the system
Strongly Disagree

1

2

10. I needed to learn a lot of things before I could get going with this system
Strongly Disagree

1

2

3

4

5
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Appendix I: Patient Scenario and Data Setup
Setting: Ambulatory
Participant Group: Physician
Scenario Description
The patient is a 53 year old, female.
Demographics:
• Name: Jane Astin (varies by participant)
• Age:53
• DOB: 01/01/1965
• Gender: female
Problem List:
• AMI (active since 2015)
• Renal insufficiency (active since 2010)
Home Med List:
• Amiodarone 100 mg daily one daily AM since 2009
Drug-Allergy List:
•

Penicillins, moderate, since 1/1/2009
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Executive Summary
A usability test of Paragon 15.0 (hereafter referred to as Paragon) was conducted January 31 – March
9, 2018 remotely by Samantha Wright of the Allscripts Human Factors Engineering (HFE) team. The
testing was conducted remotely due to the difficulty in finding more than a few system administrators at
any individual customer site. The purpose of this test was to test and validate the usability of two
Meaningful Use Criteria as implemented in the functions of Paragon 15.0. The Office of the National
Coordinator for Health Information Technology (ONC) requires vendors to test 17 Meaningful Criteria
outlined in the test procedures for §170.315(g)(3) Safety-enhanced design1 for ambulatory electronic
health records (EHRs). The criteria focused on the performance of clinical tasks will be discussed in
two other reports that detail the results of usability studies involving nurses/medical assistants, and
physicians, as those clinical tasks are typically conducted by those user roles. The criteria focused on
recording demographic information will be discussed in another report on the results of a usability study
involving front desk staff, as these are the users who perform those tasks.
During the usability test, 11 administrators served as participants; most were completely unfamiliar with
Paragon software to perform these tasks. In this study, they used this software in 10 simulated, but
representative tasks. More specifics on the sample demographics and participant experience with the
EHR will be detailed below in the Method section.
This study collected performance data on 10 tasks that would be conducted by system administrators
who are configuring an EHR. Below is a list of all tasks employed, which were chosen to evaluate the
usability of two of the 17 Meaningful Criteria outlined in the test procedures for §170.315(g)(3) Safetyenhanced design. Table 1 below lists the system administrators' tasks in order of performance, the
linked Meaningful Use criteria, and a risk rating for performing each task.

Table 1. Administrators' Tasks: Meaningful Use Criteria, Risk, and Application Tested
Task

Meaningful Use Criterion
Tested

Application

Risk

1

Enable Drug-Drug
Interaction Screening

§ 170.315.a.4 Drug-drug, drugallergy interactions
checks

Paragon

Medium: This is a setup task.
Once set, the setting or rule is
seldom changed. There is also the
time and ability to review and check
the work before it goes into effect.

2

Enable Drug-Allergy
Interaction Screening

§ 170.315.a.4 Drug-drug, drugallergy interactions
checks

Paragon

Medium: This is a setup task, with
similar risks to task 1.

1

Test Procedure for §170.315(g)(3) Safety-enhanced design. Approved Test Procedure Version 1.0. March 18, 2015;
Health Information Technology: Standards, Implementation Specifications, and Certification Criteria for Electronic Health
Record Technology, 2015 Edition; Revisions to the Permanent Certification Program for Health Information Technology,
Final Rule.
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Task

Meaningful Use Criterion
Tested

Application

Risk

3

Modify the Severity Level
for Drug-Drug Interaction
Screening

§ 170.315.a.4 Drug-drug, drugallergy interactions
checks

Paragon

Medium: This is a setup task, with
similar risks to task 1.

4

Activate (make available)
a simple decision support
rule referencing
problems

§170.315.a.9 Clinical Decision
Support,
Configuration of CDS
interventions by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

5

Activate (make available)
a simple decision support
rule referencing
medications

§170.315.a.9 Clinical Decision
Support,
Configuration of CDS
interventions by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

6

Activate (make available)
a simple decision support
rule referencing
medication allergies

§170.315.a.9 Clinical Decision
Support,
Configuration of CDS
interventions by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

7

Activate (make available)
a simple decision support
rule referencing patient
age

§170.315.a.9 Clinical Decision
Support,
Configuration of CDS
interventions by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

8

Activate (make available)
a simple decision support
rule referencing
laboratory tests

§170.315.a.9 Clinical Decision
Support,
Configuration of CDS
interventions by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

9

Activate (make available)
a simple decision support
rule referencing vital
signs

§170.315.a.9 Clinical Decision
Support,
Configuration of CDS
interventions by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

10

Activate (make available)
a complex decision
support rule

§170.315.a.9 Clinical Decision
Support,
Configuration of CDS
interventions by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

Optimal paths (sequences of actions) were defined for each task. These paths were determined by
what would have the lowest risk. The lowest-risk paths were generally the simplest and most efficient
as well, since unnecessary or unintuitive steps would give greater opportunity for errors.
During the one hour, one-on-one usability test, each participant was greeted by an administrator when
he/she called into the conference line. Each participant had little or no prior experience with a previous
version of the EHR Under Test (EHRUT); however, system administrators may not perform
configuration tasks for several months once they have been adjusted for a facility so previous
experience may not matter much for this type of task. The participants were asked to review a selfguided training module that reviewed existing functionality, and introduced instructions for the usability
study and using the testing software. The facilitator introduced the test, and instructed participants to
complete a series of tasks (given one at a time) using the EHRUT. During the testing, data logging
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software timed the test and recorded user screen captures and audio. These recordings were later
used to score action steps, errors and task completion rates. The test facilitator did not assist the
participant in completing the task.
The following types of data were collected for each participant:
•

Number of tasks successfully completed without assistance

•

Time to complete each task

•

Number and types of errors

•

Path deviations

•

Participant’s verbalizations and written comments

•

Participant’s satisfaction ratings of the system

All participant data was de-identified so that no correspondence can be made from the identity of the
participant to the data collected. At the end of the test session, each participant completed a post-test
questionnaire.
The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 83.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.2 More recent work by Sauro (2011) provides a
norming distribution based on 500 comparative SUS scores (from usability tests of a wide range of
applications). Based on this distribution our SUS result of 83 ranks roughly in the 98th percentile 3 (see
Figure 1). When compared to other business software only, as Sauro (2011) recommends, this SUS
score would be equivalent to the 99th percentile, or letter grade A in Sauro’s calculations.

Figure 1. Representation of the Resulting SUS Score of 83

2

See Tullis, T. & Albert, W (2008). Measuring the User Experience. Burlington, MA: Morgan Kaufman (p. 149).
See Sauro, J. (2011). A Practical Guide to the System Usability Scale, Denver: Measuring Usability LLC, and
www.Measuringusability.com/sus.php
3
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The details of the results are summarized in Tables 2 and 3 below. Usability judgments were also
collected at the end of tasks. The averages obtained from those task-based usability scores varied
between 4.29 and 4.75, with all tasks scoring over 4, quite a bit above the recommendation put forward
in NISTIR4 7742. The NISTIR 7742 states that “common convention is that average ratings for
systems judged easy to use should be 3.3 or above.”
Various additional recommended metrics, in accordance with the examples set forth in the NIST Guide
to the Processes Approach for Improving the Usability of Electronic Health Records, were used to
evaluate the usability of the EHRUT. Following is a summary of the performance and rating data
collected on the EHRUT.
Table 2. Result Summary by Task

1

Tasks
Enable Drug-Drug
Interaction
Screening

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

80

1.08

41.21
(14.06)

28.91

1.43

0.25
(0.46)

4.50
(0.53)

2

Enable DrugAllergy Interaction
Screening

10

80

1.00

24.83
(7.70)

21.16

1.17

0.13
(0.35)

4.75
(0.46)

3

Modify the
Severity Level for
Drug-Drug
Interaction
Screening

10

80

1.00

35.17
(15.02)

23.61

1.49

0.00
(0.00)

4.63
(0.52)

4

Activate (make
available) a
simple decision
support rule
referencing
problem list

10

70

1.40

94.84
(47.00)

64.94

1.46

0.14
(0.38)

4.29
(0.49)

5

Activate (make
available) a
simple decision
support rule
referencing
medication list

10

90

1.09

58.91
(21.03)

38.58

1.53

0.0
(0.00)

4.44
(0.53)

6

Activate (make
available) a
simple decision
support rule
referencing
medication allergy
list

10

90

1.02

48.92
(8.47)

39.73

1.23

0.11
(0.33)

4.44
(0.53)

4

Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Fromat Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
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Tasks
Activate (make
available) a
simple decision
support rule
referencing
demographics
(patient age)

7

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

90

1.15

46.84
(16.99)

33.32

1.41

0.00
(0.00)

4.44
(0.53)

8

Activate (make
available) a
simple decision
support rule
referencing
laboratory tests

10

90

1.00

42.38
(14.15)

28.61

1.48

0.00
(0.00)

4.33
(0.71)

9

Activate (make
available) a
simple decision
support rule
referencing vital
signs

10

70

1.00

37.70
(10.60)

28.06

1.34

0.00
(0.00)

4.43
(0.53)

10

Activate (make
available) a rule
that combines two
of these factors

10

80

1.02

43.32
(8.83)

35.50

1.22

0.13
(0.35)

4.38
(0.52)

*Refer to “Method - Data Scoring (Satisfaction)” for details.

The usability result data from Table 2 is grouped by Meaningful Use Criteria in Table 3 below, to allow
for better overview of the usability scores for each criterion.

Table 3. Result Summary by Meaningful Use Criterion
N
#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)

Errors

Mean
Observed
(SD)

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and Tasks
170.315(a)(4) – Drug-Drug, Drug-Allergy Interaction Checks

Enable drug-drug
interaction
screening

10

80

1.08

41.21
(14.06)

1.43

0.25
(0.46)

4.50
(0.53)

Enable drug-allergy
interaction
screening

10

80

1.00

24.83
(7.70)

1.17

0.13
(0.35)

4.75
(0.46)

Modify the severity
level for drug-drug
interaction
screening

10

80

1.00

35.17
(15.02)

1.49

0.00
(0.00)

4.63
(0.52)
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N
#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)

Errors

Mean
Observed
(SD)

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and Tasks
170.315(a)(9) – Clinical decision support
10

70

1.40

94.84
(47.00)

1.46

0.14
(0.38)

4.29
(0.49)

Activate (make
available) decision
support rules –
referencing
medication list

10

90

1.09

58.91
(21.03)

1.53

0.0
(0.00)

4.44
(0.53)

Activate (make
available) decision
support rules –
referencing
medication allergy
list

10

90

1.02

48.92
(8.47)

1.23

0.11
(0.33)

4.44
(0.53)

Activate (make
available) decision
support rules –
referencing
demographic
(patient age)

10

90

1.15

46.84
(16.99)

1.41

0.00
(0.00)

4.44
(0.53)

Activate (make
available) decision
support rules –
referencing
laboratory tests

10

90

1.00

42.38
(14.15)

1.48

0.00
(0.00)

4.33
(0.71)

Activate (make
available) decision
support rules –
referencing vital
signs

10

70

1.00

37.70
(10.60)

1.34

0.00
(0.00)

4.43
(0.53)

Activate (make
available) decision
support rules – rule
that includes two
factors

10

80

1.02

43.32
(8.83)

1.22

0.13
(0.35)

4.38
(0.52)

Activate (make
available) decision
support rules –
referencing problem
list

*Refer to “Method - Data Scoring (Satisfaction)” for details.

In addition to the performance data, occasional qualitative observations were made which are not
included in this report. A more detailed discussion of result details, tasks, and findings is provided later
in the document (in Discussion of the Findings).

Major Findings and Areas for Improvement
This section summarizes the findings and areas for improvement at a high level. For additional detail,
please see section "Discussion of the Findings”.
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Finding
Process of making CDS Rules available. As
participants were new to the process of making
CDS rules available to the system, they would
sometimes omit the step of selecting the
control to make the rule available.

Areas for Improvement
Design Suggestion: Adjust the layout of the
controls to move the Make Available control more
noticeable.
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Introduction
The Paragon components tested for this study were all accessible to the participants in an integrated
environment, as would be typical in a provider implementation. The usability testing environment and
tasks attempted to simulate realistic implementations, workflows and conditions. The purpose of the
study was to test and validate the usability of the current user interface, and provide evidence of
usability in the EHR Under Test (EHRUT). To this end, measures of effectiveness, efficiency and user
satisfaction were captured during the usability testing.

Intended Users
Intended administrative users of the EHRUT are super users or system administrators working in an
environment supporting ambulatory patient care. Users may have varying levels of experience in the
clinical setting and may have varying years of experience performing administrative functions with the
EHRUT. They can be expected to have received training on the EHRUT, and to be frequent users
(weekly or daily use).
Specifically for the administrators' tasks, rules for screening and providing alerts are part of EHRUT
functionality. It can be expected that these functions are configured infrequently by the majority of
users at customer provider sites, because setups do not often change and the majority of the setup is
done when the software is implemented in the facility. The usability test focused on discovering issues
of skilled users with these functions.
The functionality tested in this study was not new to Paragon software. Because users perform
different types of administrative functions sporadically after setup has been completed, and because
some setup tasks are more likely to be done by vendor staff than by clinical users, a short presentation
was provided to review the functionality tested in the study.

Method
Participants
A total of 11 participants were tested on the EHRUT for the administrator role in the ambulatory setting.
Participants were associated with five different facilities, and had no direct connection to the
development of the product. Participants were recruited, using contacts within Allscripts, from the
various facilities. All participants were in a role that required them to configure the electronic health
record.
Though data was collected on 11 participants, it was necessary to exclude data from one participant
leaving an overall N of 10. Data from that participant was excluded due to the participant’s inattention
to the task instructions for every task, resulting in failure scores for every task.
A demographics questionnaire was sent out in an email and had to be received by the facilitator before
the session began; the questionnaire is included as Appendix A: Demographic Questionnaire. Table 4
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lists all 10 participants included in the analysis by demographic characteristics, such as demographics,
education, and EMR experience. Participant names were replaced with Participant IDs so that an
individual’s data cannot be tied back to individual identities.
Table 4. Characteristics of Participants in the Study

Part

Needs
Computer EHR Config
Months in
Assistive Experience Experience
this role
Tech?
(Months)
(Months)

Gender

Age

Education

Role

1

F

50-59

Associate

Nurse Informaticist

156

No

156

156

2

F

60-69

Associate

Nurse Informaticist

96

No

240

156

3

F

50-59

BS

Senior Pharmacist

144

No

372

60

4

F

30-39 HS Diploma

System Admin

12

No

132

12

5

F

288

204

288

216

96

120

ID

MSN/Clinical
Applications Analyst

216

40-49 HS Diploma IT Clinical Informatics

216

60-69
6

F

7

F

MS

60-69

BS

Clinical Application
Analyst

No

No
No

120

8

F

40-49

BS

System Admin

96

No

348

216

9

M

40-49

Associate

IT Professional

36

No

348

0

10

F

30-39

MS

Nurse Informatics

48

No

264

48

A short, self-paced training PowerPoint presentation was provided to participants before the study to
review existing functions. This training module was similar to what end-users would usually receive
when introduced to new functionality. The training also included some explanation of the software used
to capture the session data.
Participants were scheduled for one-hour sessions, which provided time between sessions for debrief
by the administrator, and to get the system ready for the next participant. A spreadsheet was used to
keep track of the participant schedule, and the participant demographics.

Study Design
Overall, the objective of this test was to uncover areas where the application performed well — that is,
effectively, efficiently, and with satisfaction — and areas where the application failed to meet the needs
of the participants. The data from this test may serve as a baseline for future tests with an updated
version of the same EHR and/or comparison with other EHRs provided the same tasks are used. In
short, this testing serves as both a means to record or benchmark current usability, but also to identify
areas where improvements must be made. Specifically, the purpose of this test was to test the usability
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of two of the Meaningful Use Criteria that are defined in §170.315(g)(3) Safety-enhanced design 5 for
ambulatory use. The current study focused on the two MU criteria used typically by administrators.
Separate reports detail the findings from tasks associated with other MU criteria, typically conducted by
clinicians or medical records staff. Table 5 below shows which task in the study of administrator tasks
is associated with which MU criterion and lists the risk associated with that task.

Table 5. Administrators' Tasks – same as Table 1, repeated here for easier reference
Task

Meaningful Use Criterion
Tested

Application

Risk

1

Enable Drug-Drug
Interaction Screening

§ 170.315.a.4 Drug-drug, drugallergy interactions
checks

Paragon

Medium: This is a setup task.
Once set, the setting or rule is
seldom changed. There is also the
time and ability to review and check
the work before it goes into effect.

2

Enable Drug-Allergy
Interaction Screening

§ 170.315.a.4 Drug-drug, drugallergy interactions
checks

Paragon

Medium: This is a setup task, with
similar risks to task 1.

3

Modify the Severity Level
for Drug-Drug Interaction
Screening

§ 170.315.a.4 Drug-drug, drugallergy interactions
checks

Paragon

Medium: This is a setup task, with
similar risks to task 1.

4

Activate (make available)
a simple decision support
rule referencing
problems

§170.315.a.9 Clinical Decision
Support, Configuration
of CDS interventions
by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

5

Activate (make available)
a simple decision support
rule referencing
medications

§170.315.a.9 Clinical Decision
Support, Configuration
of CDS interventions
by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

6

Activate (make available)
a simple decision support
rule referencing
medication allergies

§170.315.a.9 Clinical Decision
Support, Configuration
of CDS interventions
by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

7

Activate (make available)
a simple decision support
rule referencing patient
age

§170.315.a.9 Clinical Decision
Support, Configuration
of CDS interventions
by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

5

Test Procedure for §170.315(g)(3) Safety-enhanced design. Approved Test Procedure Version 1.0. March 18, 2015;
Health Information Technology: Standards, Implementation Specifications, and Certification Criteria for Electronic Health
Record Technology, 2015 Edition; Revisions to the Permanent Certification Program for Health Information Technology,
Final Rule.
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Task

Meaningful Use Criterion
Tested

Application

Risk

8

Activate (make available)
a simple decision support
rule referencing
laboratory tests

§170.315.a.9 Clinical Decision
Support, Configuration
of CDS interventions
by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

9

Activate (make available)
a simple decision support
rule referencing vital
signs

§170.315.a.9 Clinical Decision
Support, Configuration
of CDS interventions
by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

10

Activate (make available)
a decision support rule
that combines two of the
above factors

§170.315.a.9 Clinical Decision
Support, Configuration
of CDS interventions
by user

Paragon

Medium: This is a setup task, with
similar risks to task 1.

Optimal paths (sequences of actions) were defined for each task. These paths were determined by
what would have the lowest risk. The lowest-risk paths were generally the simplest and most efficient
as well, since unnecessary or unintuitive steps would give greater opportunity for errors.
During the usability test, participants interacted with the above listed functions within the Paragon
application. Each participant used the system in a familiar location within their facility of practice, and
was provided with the same instructions. The system was evaluated for effectiveness, efficiency and
satisfaction as defined by measures collected and analyzed for each participant:
o

Number of tasks successfully completed without assistance

o

Time to complete tasks

o

Number of errors

o

Path deviations

o

Participant’s satisfaction ratings of the system

Procedures
Because the testing was conducted remotely, the participant and facilitator had to enter a remote
teleconference session and connect to a conference call. Once the participant and facilitator were both
in the session, the participant was verbally instructed and oriented to the test situation (see Appendix B:
Administrator Script and General Instructions). Each participant had been sent an informed consent
form (Appendix C: Sample Informed Consent Form) and demographics questionnaire (Appendix A:
Demographic Questionnaire) through email several days before the session and asked to return the
completed documents before the session. After being greeted and receiving the verbal instructions and
orientation, the facilitator gave control of the screens to the participant. The participant was then asked
to take control of the screens by clicking the mouse, which allowed him/her to step through a set of selfpaced training slides. Participants spent between 5-10 minutes reviewing this presentation of the
software. The presentation also included usability test instructions and an introduction to the Morae
recording software (Appendix D: Usability Test Instructions).
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One test administrator per participant ran the test. Data logging was achieved automatically by the
Morae recording software. Detailed data analysis and scoring of the recorded protocols was done after
the test procedure by coding the recording with more fine grained task, action and error markers.
The usability testing facilitator conducting the test was a senior experienced usability practitioner, with
over 20 years of experience in the field of Human Factors Engineering, and over 8 years of experience
developing EHRs (see Appendix E: Experimenter's Short Biography).
For each task, the testing software provided an on-screen description of the task to be performed. See
"Appendix F: Participant Instructions for Each Task" for the complete text of each on-screen task
prompt.
Task timing began when the participant clicked the Start Task button. Task time was stopped when the
participant clicked the End Task button. Participants were instructed to click End Task when they had
successfully completed the task or when they could proceed no further. Time spent clearly not
performing the task – such as manipulating the instruction window – was removed from the task time in
the analysis phase.
After each task the participant was given a short satisfaction questionnaire related to that task
(Appendix G: End-of-Task Questionnaires). After all tasks were completed, the participant was given a
System Usability Scale (SUS) Questionnaire (Appendix H: System Usability Scale (SUS)
Questionnaire).
Following the test, the administrator provided time for the participant to informally communicate
impressions about the usability of the EHRUT and about the testing process.

Test Locations
Participants were located in their own facilities and the test was conducted through a remote
connection. While all participants tried to create a quiet space for the sake of testing, their busy
professions did not always allow for this. Background noise in these test situations varied from
complete quiet to busy background conversations. Given the usually hectic context of clinical practices
and the use of EMRs, this represented fair and realistic conditions under which to test the software.

Test Environment
The participants performed the test tasks on their own computer systems. However, the presentation
of the information was done through the test administrator's system. The details of that system are: a
Dell Precision 7710 laptop computer with 17.3 -inch display, DPI setting normal (96 DPI), Highest Color
Quality (32 bit), 1280 x 1024 pixel screen resolution, and a 60 Hertz screen refresh rate. Audio was
recorded through an external microphone. Participants interacted with the remote software through
their keyboard and mouse or touchpad.

Table 6. Test Environment, Technical Data
Connection

WAN. Remote desktop connection to a Paragon 15.0 usability test system.
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Paragon 15.0
Usability Test
Environment

A special usability test system was created using a generic data configuration and sample
test data. The environment simulates the complete EHR including all functions and
backend support software that a real implementation would provide, including data
integration between the rule creation system and the rule activation system. No other
user groups had access to this site, ensuring a pristine test environment with full control of
the configuration of the test data.
It is important to note that while all efforts were made to create a fully functioning test
environment, the configurations of menus and menu choices, applications, alerts, etc.
were similar but not the same as what any particular provider/customer would use. All of
the customized functions are different from site to site, depending on hospital policies and
implementation.
Our test environment is configured to show what the system is capable of and therefore
presents different alerts, confirmation screens, list items etc., than many facilities would
choose to implement.
Generally, the system performance (i.e. response time) was representative to what actual
users would experience in a field implementation; however, testing remotely introduced
some lag time. Data from tasks or trials where system response time slowed perceivably
were excluded from the analysis. Additionally, participants did not change any of the
default settings (such as font size).

EHR software and
version

Paragon Version 15.0

Testing software

Morae Recorder Version 3.3.4 (participant)
Morae Manager Version 3.3.4 (data analysis)

Test Forms and Tools
During the usability test, various documents and instruments were used, including:
Informed Consent
Demographic Questionnaire
Experimenter’s Verbal Instructions
Training slides
Post-task surveys (presented through Morae)
Post-test survey (System Usability Scale, SUS, presented through Morae)
Most of these materials are included in the appendices.

Usability Metrics
According to the NIST Guide to the Processes Approach for Improving the Usability of Electronic Health
Records, EHRs should support a process that provides a high level of usability for all users. The goal is
for users to interact with the system effectively, efficiently, and with an acceptable level of satisfaction.
To this end, metrics for effectiveness, efficiency and user satisfaction were captured during the usability
testing. The goals of the test were to assess:
Effectiveness of the EHRUT by measuring participant success rates and errors.
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Efficiency of the EHRUT by measuring the average task time and path deviations.
Satisfaction with the EHRUT by measuring ease of use ratings.

Data Scoring
The following table details how tasks were scored, errors evaluated, and the time data analyzed.
Table 7. Data Scoring: Measures & Rationale
Measures

Rationale and Scoring

Effectiveness:
Task Success

A task is counted as a “Success” if the participant was able to achieve the correct
outcome, without user interface directed assistance. Direction was occasionally
provided with understanding task instructions, but never in how a task was to be
accomplished.
A task is counted as a “Failure” if the participant was never able to find the correct action,
or ended the task believing that they had accomplished all tasks without having done so.
The total number of successes are calculated for each task and then divided by the total
number of participants who attempted the task. The results are provided as a
percentage.
Task times are recorded for successes. Observed task times divided by the optimal time
for each task is a measure of optimal efficiency.
Optimal task performance time, as benchmarked by the 3 users who finished the task
without errors and deviations and in the shortest amount of time, was calculated by
averaging the times of these 3 users. Average group times were divided by the optimal
performance time for a measure of how close to optimal efficiency each task was
performed. It was decided not to define time allotments, because it was felt that
different adjustments would have to be made for new tasks and for existing task flows,
and we could not find a generally accepted empirical or principled way to determine
meaningful adjustments. All participants were allowed to finish the tasks, and the time
ratios provide a measure of how much longer an average user would take to perform
these tasks.
It was felt this was a cleaner, and less biased measure than to define task allotment
times based on arbitrary time adjustments. Using the same or no adjustment for a
number of studies would also allow better comparison across studies, rather than trying
to compare rates or ratios that had all been derived by different adjustments.

Effectiveness:
Task Failures and
Errors

If the participant abandons the task, does not reach the correct answer or performs it
incorrectly the task is counted as a “Failure.” For each task the percentage of
participants who successfully completed it are reported. The failures can be calculated
by subtracting the successful completions from 100.
The total number of errors is calculated for each task and then divided by the total
number of times that task was attempted. Not all deviations are counted as errors.
Errors are selections of wrong menu items, wrong list items, or entering wrong data
formats, or also omissions that cause incorrect results. If an error results in a number of
corrective steps, only the first actions, resulting in the error is counted as error. All
corrective steps are counted as deviations.
On a qualitative level, an enumeration of errors and error types is collected.

Efficiency:
Task Deviations

The participant’s path (i.e., steps) through the application is recorded. Deviations occur if
the participant, for example, chooses a path to task completion which requires more
steps than the optimal, fills out additional fields, or performs any steps to correct a
previous error. This path is compared to the optimal path. The number of steps in the
observed path is divided by the number of optimal steps to provide a ratio of path
deviation.
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Measures

Rationale and Scoring

Efficiency:
Task Time

Each task is timed from when the participant clicks the Start Task button until the
participant selected the End Task button. Only task times for tasks that are successfully
completed are included in the average task time analysis. Average time per task is
calculated for each task. Variance measures (standard deviation) are also calculated.

Satisfaction:
Task Rating

Each participant’s subjective impression of the ease of use of the application is
measured by administering both a simple post-task question as well as a post-session
questionnaire. After individual tasks, the participant is asked to rate “Overall, this task
was:” on a scale of 1 (Very Difficult) to 5 (Very Easy) (see Appendix G: End-of-Task
Questionnaires).
These data are averaged across participants. Common convention is that average
ratings for systems judged easy to use should be 3.3 or above.
To measure participants’ confidence in and likeability of the [EHRUT] overall, the testing
team administers the System Usability Scale (SUS) post-test questionnaire. Questions
included, “I think I would like to use this system frequently,” “I thought the system was
easy to use,” and “I would imagine that most people would learn to use this system very
quickly.” See the full System Usability Scale questionnaire in "Appendix H: System
Usability Scale (SUS) Questionnaire".
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Results
Data Analysis and Reporting
The results of the usability test were calculated according to the methods specified in the Usability
Metrics section above. Data from one participant had to be excluded due to the participant’s inattention
to the task instructions for every task, resulting in failure scores for every task.This left data from 10
participants.
Table 8. Usability Data by Task - same as Table 2, repeated here for easier reference

1

Tasks
Enable Drug-Drug
Interaction
Screening

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

80

1.08

41.21
(14.06)

28.91

1.43

0.25
(0.46)

4.50
(0.53)

2

Enable DrugAllergy Interaction
Screening

10

80

1.00

24.83
(7.70)

21.16

1.17

0.13
(0.35)

4.75
(0.46)

3

Modify the
Severity Level for
Drug-Drug
Interaction
Screening

10

80

1.00

35.17
(15.02)

23.61

1.49

0.00
(0.00)

4.63
(0.52)

4

Activate (make
available) a
simple decision
support rule
referencing
problem list

10

70

1.40

94.84
(47.00)

64.94

1.46

0.14
(0.38)

4.29
(0.49)

5

Activate (make
available) a
simple decision
support rule
referencing
medication list

10

90

1.09

58.91
(21.03)

38.58

1.53

0.0
(0.00)

4.44
(0.53)

6

Activate (make
available) a
simple decision
support rule
referencing
medication allergy
list

10

90

1.02

48.92
(8.47)

39.73

1.23

0.11
(0.33)

4.44
(0.53)

7

Activate (make
available) a
simple decision
support rule
referencing
demographics
(patient age)

10

90

1.15

46.84
(16.99)

33.32

1.41

0.00
(0.00)

4.44
(0.53)
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8

Tasks
Activate (make
available) a
simple decision
support rule
referencing
laboratory tests

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

90

1.00

42.38
(14.15)

28.61

1.48

0.00
(0.00)

4.33
(0.71)

9

Activate (make
available) a
simple decision
support rule
referencing vital
signs

10

70

1.00

37.70
(10.60)

28.06

1.34

0.00
(0.00)

4.43
(0.53)

10

Activate (make
available) a rule
that combines two
of these factors

10

80

1.02

43.32
(8.83)

35.50

1.22

0.13
(0.35)

4.38
(0.52)

The results from the System Usability Scale scored the subjective satisfaction with the system based
on performance with these tasks to be: 83.
According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability;
scores over 80 would be considered above average.6 More recent work by Sauro (2011) provides a
norming distribution based on 500 comparative SUS scores (from usability tests of a wide range of
applications). Based on this distribution our SUS result of 86 ranks roughly in the 98th percentile7 (see
Figure 2). When compared to other business software only, as Sauro (2011) recommends, this SUS
score would be equivalent to the 99th percentile, or letter grade A in Sauro’s calculations.

6

See Tullis, T. & Albert, W (2008). Measuring the User Experience. Burlington, MA: Morgan Kaufman (p. 149).
See Sauro, J. (2011). A Practical Guide to the System Usability Scale, Denver: Measuring Usability LLC, and
www.Measuringusability.com/sus.php
7
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Figure 2. Representation of the Resulting SUS Score of 83 - Same as Figure 1, repeated here for easier reference

The details of the results are summarized in Table 8 above and Table 9 below. Subjective judgments
were also collected at the end of each major task. The averages obtained from those task-based
satisfaction scores varied between 4.29 and 4.75, with all tasks scoring over 4, quite a bit above the
recommendation put forward in NISTIR8 7742. The NISTIR 7742 states that “common convention is
that average ratings for systems judged easy to use should be 3.3 or above.”
In the following table, Table 9, the usability metrics are reported grouped out by MU criterion. Please
note that the MU criteria related to clinician tasks have been tested with two other user groups (nurses
and physicians), and those related to recording demographic information have been tested with a group
of front desk staff. Those results are summarized in three separate reports.

Table 9. Usability Data by Meaningful Use Criteria – same as Table 3, repeated here for easier reference
N
#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

Task Time
(in seconds)

Errors

Mean
Observed
(SD)

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

Meaningful Use
Criteria and Tasks
170.315(a)(4) – Drug-Drug, Drug-Allergy Interaction Checks

Enable drug-drug
interaction
screening

10

80

1.08

41.21
(14.06)

1.43

0.25
(0.46)

4.50
(0.53)

Enable drug-allergy
interaction
screening

10

80

1.00

24.83
(7.70)

1.17

0.13
(0.35)

4.75
(0.46)

8

Schumacher, Robert M., and Lowry, Svetlana Z. (2010), Customized Common Industry Fromat Template for Electronic
Health Record Usability Testing. National Institute of Standards and Technology, NISTIR 7742.
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N

Meaningful Use
Criteria and Tasks
Modify the severity
level for drug-drug
interaction
screening

#

Task
Success
Percentage

Path
Deviation
Deviations
(Observed
/ Optimal)

10

80

Task Time
(in seconds)

Errors

Mean
Observed
(SD)

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task Ratings
5=Easy
Mean
(SD)

1.00

35.17
(15.02)

1.49

0.00
(0.00)

4.63
(0.52)

170.315(a)(9) – Clinical decision support
10

70

1.40

94.84
(47.00)

1.46

0.14
(0.38)

4.29
(0.49)

Activate (make
available) decision
support rules –
referencing
medication list

10

90

1.09

58.91
(21.03)

1.53

0.0
(0.00)

4.44
(0.53)

Activate (make
available) decision
support rules –
referencing
medication allergy
list

10

90

1.02

48.92
(8.47)

1.23

0.11
(0.33)

4.44
(0.53)

Activate (make
available) decision
support rules –
referencing
demographic
(patient age)

10

90

1.15

46.84
(16.99)

1.41

0.00
(0.00)

4.44
(0.53)

Activate (make
available) decision
support rules –
referencing
laboratory tests

10

90

1.00

42.38
(14.15)

1.48

0.00
(0.00)

4.33
(0.71)

Activate (make
available) decision
support rules –
referencing vital
signs

10

70

1.00

37.70
(10.60)

1.34

0.00
(0.00)

4.43
(0.53)

Activate (make
available) decision
support rules – rule
that includes two
factors

10

80

1.02

43.32
(8.83)

1.22

0.13
(0.35)

4.38
(0.52)

Activate (make
available) decision
support rules –
referencing problem
list
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Discussion of the Findings
This section presents the study findings, organized by Meaningful Use Criteria.

170.315(a)(4) – Drug-drug, drug-allergy interaction checks
Test contexts
Drug-drug and drug-allergy interaction configurations were tested in three different contexts. Task 1
tested the usability of turning alerts on for drug-drug interactions. Task 2 tested the usability of turning
alerts on for drug-allergy interactions. Task 3 tested the usability of changing the minimum severity
level at which drug-drug interaction alerts would appear.

Task 1 – Enable drug-drug interaction screening
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(4) – Drug-drug, drug-allergy interaction checks
Task Description
This task required participants to turn drug-drug interaction screening on when it was previously not in
effect. It involved making a selection to ensure that drug-drug interaction would occur, setting the
minimum severity level for performing the screening, and then saving changes.
Risk Analysis
Medium. Configuring alerts to display for drug-drug interactions ensures that clinicians will be notified if
there is the possibility that a drug prescribed will interact with another drug in the patient's record, so
this task is important. However, when the task is done correctly once, it is unlikely to be changed again,
so there is not ongoing risk of incorrect configuration. Furthermore, there is time and opportunity for the
administrative user to review the state of the system before patient care is affected.
The few errors that occurred during the performance of this task appeared to be due to inattention to
the usability test instructions – failing to note that they were expected to save the changes, or (in one
case) that they were configuring drug-drug rather than drug-allergy interactions. Given that only failure
to understand the instructions was an issue in this task, it is believed that the possibility of an error
occurring for this task is very low.
Scoring Notes
One participant appeared to overlook the instruction to save the change (and so ended the task before
saving but saved at a later time before leaving the screen), and one participant mistook drug-drug for
drug-allergy screening (which he/she immediately corrected). There were no exclusions.
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Exclusions
None
Quantitative Summary
Table 10. Usability Data for Task 1 – Enable Drug-Drug Interaction Screening

Tasks and subtasks
Enable DrugDrug Interaction
Screening

1

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

80

1.08

41.21
(14.06)

28.91

1.43

0.25
(0.46)

4.50
(0.53)

Effectiveness
One participant mistakenly enabled drug-allergy screening before realizing his/her error and then
disabled the drug-allergy screening and enabled drug-drug screening. Three participants did not save
their work at the end of this task. The two participants who failed this task did not save their work at the
end of this task or later in the session; however, the third participant who made this error saved the
changes made at the end of the next task.
Efficiency
Performance times were generally quite short (under 42 seconds on average). The optimal number of
steps to perform the task was 3; of the eight participants who performed the task correctly, only one
performed any extra steps, which resulted in the error described above.
Satisfaction
This task was perceived to be easy for users (4.50).
Major Findings
None.

Task 2 – Enable drug-allergy interaction screening
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(4) – Drug-drug, drug-allergy interaction checks
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Task Description
This task required participants to turn drug-allergy interaction screening on when it was previously not
in effect. It involved making a selection to ensure that drug-allergy interaction would occur, setting the
minimum severity level for performing the screening, and then saving changes.
Risk Analysis
Medium. Configuring alerts to display for drug-allergy interactions ensures that clinicians will be notified
if there is the possibility that a drug prescribed will interact with a patient allergy, so this task is
important. However, when the task is done correctly once, it is unlikely to be changed again, so there is
not ongoing risk of incorrect configuration. Furthermore, there is time and opportunity for the
administrative user to review the state of the system before patient care is affected.
The sole error that occurred during the successful performance of this task appeared to be due to
inattention to the usability test instructions – one participant failing to note that they were expected to
save the changes. Given that only failure to understand the instructions was an issue in this task, it is
believed that the possibility of an error occurring for this task is very low.
Scoring Notes
Two participants failed to save their work before ending the task, although one saved the changes
before closing the screen. One participant also chose to enable the wrong screening type and,
therefore, failed the task. There were no difficulties resulting in exclusions.
Exclusions
None
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Quantitative Summary
Table 11. Usability Data for Task 2 – Enable Drug-Allergy Interaction Screening

Tasks and subtasks
Enable DrugAllergy
Interaction
Screening

2

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

80

1.00

24.83
(7.70)

21.16

1.17

0.13
(0.35)

4.75
(0.46)

Effectiveness
Seven of the 10 participants performed this task successfully and without errors. Only one successful
participant, apparently due to inattention to the instructions, ended the task before saving changes.
Two other participants failed the task by not saving changes before leaving this screen and by enabling
the wrong screening function.
Efficiency
Performance times were generally short (under 22 seconds on average). No participants took more
than 35 seconds to perform the task. All participants who performed the task successfully and without
errors did so in the optimal number of steps, which was 3.
Satisfaction
This task was unanimously perceived to be easy for users (4.75).
Major Findings
None.

Task 3 – Modify the severity level for drug-drug interaction screening
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(4) – Drug-drug, drug-allergy interaction checks
Task Description
This task required participants to change the minimum severity level at which drug-drug interaction
alerts would display. It involved selecting the severity level and then saving changes.
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Risk Analysis
Medium. Configuring alerts to display for drug-drug interactions ensures that clinicians will be notified if
there is the possibility that a drug prescribed will interact with another drug in the patient's record, so
this task is important. However, when the task is done correctly once, it is unlikely to be changed again,
so there is not ongoing risk of incorrect configuration. Furthermore, there is time and opportunity for the
administrative user to review the state of the system before patient care is affected.
Eight of the 10 participants completed this task successfully and the 2 task failures appeared to be due
to inattentives to the directions (failure to save and selecting the severity for the wrong screening
function). Given that, it is believed that the possibility of an error occurring for the actual configuration
task is very low.
Scoring Notes
All successful participants followed instructions as expected with no errors. There were no difficulties
resulting in exclusions.
Exclusions
None
Quantitative Summary
Table 12. Usability Data for Task 3 – Modify the Severity Level for Drug-Drug Interaction Screening

Tasks and subtasks
3
Modify the
Severity Level
for Drug-Drug
Interaction
Screening

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

80

1.00

35.17
(15.02)

23.61

1.49

0.00
(0.00)

4.63
(0.52)

Effectiveness
Eight of 10 participants performed this task successfully with no errors. The two task failures appeared
to occur due to inattentiveness to task instructions. One participant did not save the changes made
and one participant made a change to the severity level for the wrong screening function.
Efficiency
Performance times were generally low, at just over 35 seconds on average. There was a slightly more
variability to the times in this task, with a slightly higher standard deviation than in the previous ones
(15.02). All successful participants performed the task in the optimal 2 steps.
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Satisfaction
This task was perceived to be easy for users (4.63).
Major Findings
None.

170.315(a)(9) – Clinical decision support
Test contexts
The process of making clinical decision support rules available to the system was tested in seven tasks.
These seven tasks were identical in terms of the screens used and sequence of steps required; the
only difference between them was the name and nature of the clinical support system being activated.
These types of rules were activated, in order of performance:
•

Task 4 – A rule relating to problem list

•

Task 5 – A rule relating to medication list

•

Task 6 – A rule relating to medication allergy list

•

Task 7 – A rule making use of patient demographic information (in this case, patient age)

•

Task 8 – A rule making use of laboratory test results

•

Task 9 – A rule making use of vital signs

•

Task 10 – A rule that combines two of the above factors (in this case, problems and
medications)

These seven tasks are obviously closely related to each other, given their extreme similarity.
Furthermore, while all of the participants were experienced with configuring the EHRUT in other
respects, none had experience with the particular task of making these sorts of rules available to the
system. It was clear from the pattern of performance over these tasks that the main variation between
tasks was due to the learning curve rather than any inherent properties of the rule being addressed.
Therefore, this report describes these tasks together as a group.

Tasks 4-10 – Activate (make available) decision support rules
Analysis Notes
Linked Meaningful Use Criteria
170.315(a)(9) – Clinical decision support
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Task Description
In all of these tasks, while different individual rules were affected, the process was the same. The
participant would identify the relevant rule out of a list of rules that were present in the system but not
yet in effect. They would choose to edit that rule, then make it available to the system so that it could
take effect and set the effective start date to be the current date. They would then update the rule, and
then finally save changes. (The specific rules made available in each task are listed above under “Task
Contexts”.)
Risk Analysis
Medium. Configuring rules to support clinical decisions ensures that clinicians will be notified if there is
a patient risk involved in a particular clinical decision, such as prescribing a particular medication when
a particular problem is also present. However, when the task is done correctly once, it is unlikely to be
changed again, so there is not ongoing risk of incorrect configuration. Furthermore, there is time and
opportunity for the administrative user to review the state of the system before patient care is affected.
Since this task was completely new to the participants, and they were not able to review training or ask
for help while actually performing the task for the first time, participants were at an unusual
disadvantage. Most participants performed all of these tasks correctly with no errors and in the optimal
number of steps. Given how quickly the participants became reliable at successfully activating rules,
and that there is time and opportunity to review the results of this task before it takes effect, it is
believed that the probability is low that an error would go undiscovered and negatively affect the
performance of these clinical rules.
Scoring Notes
Most participants performed all these tasks successfully. However, one participant consistently
performed every one of these tasks incorrectly by failing to select the control to make the rule available.
Also, toward the end of the study (Tasks 9 and 10), several participants made small errors that resulted
in failure on the tasks (such as not saving their changes or entering a date in the wrong control).
Quantitative Summary
Table 13. Usability Data for Tasks 4-10 – Activate Decision Support Rules

Tasks and subtasks
4
Activate (make
available) a
simple decision
support rule
referencing
problem list

N

Task
Success

Path
Deviation

Task Time
(in seconds)

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

Task
Ratings
5=Easy
Mean
(SD)

10

70

1.40

94.84
(47.00)

64.94

1.46

0.14
(0.38)

4.29
(0.49)
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Tasks and subtasks
Activate (make
available) a
simple decision
support rule
referencing
medication list

5

N

Task
Success

Path
Deviation

Task Time
(in seconds)

Errors

#

Percentage

Deviations
(Observed
/ Optimal)

Mean
Observed
(SD)

Optimal

Deviations
(Observed
/ Optimal)

Mean
(SD)

10

90

1.09

58.91
(21.03)

38.58

1.53

0.0
(0.00)

Task
Ratings
5=Easy
Mean
(SD)
4.44
(0.53)

6

Activate (make
available) a
simple decision
support rule
referencing
medication
allergy list

10

90

1.02

48.92
(8.47)

39.73

1.23

0.11
(0.33)

4.44
(0.53)

7

Activate (make
available) a
simple decision
support rule
referencing
demographics
(patient age)

10

90

1.15

46.84
(16.99)

33.32

1.41

0.00
(0.00)

4.44
(0.53)

8

Activate (make
available) a
simple decision
support rule
referencing
laboratory tests

10

90

1.00

42.38
(14.15)

28.61

1.48

0.00
(0.00)

4.33
(0.71)

9

Activate (make
available) a
simple decision
support rule
referencing vital
signs

10

70

1.00

37.70
(10.60)

28.06

1.34

0.00
(0.00)

4.43
(0.53)

10

Activate (make
available) a rule
that combines
two of these
factors

10

80

1.02

43.32
(8.83)

35.50

1.22

0.13
(0.35)

4.38
(0.52)

Effectiveness
The effectiveness of participants at making rules available to the system is best understood as a
learning curve across the seven tasks, given that these participants had never performed this particular
task before, and (unlike in a typical setting) were not able to ask for specific help or review their training
materials while actually performing the task for the first time. In the initial instance of the tasks (Task 4),
three of the 10 participants performed the task unsuccessfully, by either failing to make the rule
available or selecting the wrong rule. In tasks 5 through 8, only 1 participant performed the tasks
unsuccessfully by failing to make the rule available. In task 9, 1 participant failed to make the task
available, 1 participant entered an end date rather than an effective date and 1 participant failed to save
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the changes made. In task 10, 1 participant failed to make the task available and 1 participant again
failed to save the changes made.
There were two primary types of errors that affected successful participants on these tasks – failing to
save before moving on to the next task and entering incorrect dates. These errors were only seen on
task 4 (failing to save), task 6 (failing to save), and task 10 (selecting the incorrect date and then
correcting the date).
Efficiency
Path deviations for this set of tasks were low even in the first instance, with a value of 1.40 on Task 4.
After that instance, path deviations were around the 1.00 value.
Performance times followed a typical learning curve pattern for when a task is new – a considerably
longer time for the first instance (94.84 seconds), with a sharp reduction in time needed for the second
instance (58.91 seconds), and times continuing to slightly decrease for subsequent instances9. Only in
the first instance, Task 4, was the average time greater than 60 seconds. The greatest impact on times
in this task (after the first instance) was usually the way the user entered the effective date and
depended on whether the user selected the calendar widget to select the date or just typed it in.
Satisfaction
Although this was an unfamiliar task for the participants, it was perceived to be easy with task ratings
ranging from 4.29 (on the first instance of the task) to 4.44.
Major Findings
The highly reliable performance of this task shows that this task could be quickly learned and effectively
performed by administrators, even those who are completely new to it. The study did reveal an issue for
brand-new users that could be addressed, though. New users sometimes forgot to make the rule
available using the control provided. A slight adjustment to the layout of the screen might make that
control a bit more noticeable.

9

Newell, A., & Rosenbloom, P. S. (1981). Mechanisms of skill acquisition and the law of practice. In J. R. Anderson (Ed.),
Cognitive Skills and Their Acquisition (pp. 1-55). Hillsdale, NJ: Erlbaum.
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Appendix A: Demographic Questionnaire
1. What is your age?
Click here to enter text.
2. What is your gender? (Options: Male, Female)
Choose an item.
3. How do you describe your occupation/role?
Click here to enter text.
4.

For what hospital do you work?
Click here to enter text.

5. In what year did you become a system administrator?
Click here to enter text.
6. What type of degree do you have? (Options: Diploma, Associate, B.S., M.S., Doctorate)
Choose an item.
7. In what year did you start using computers?
Click here to enter text.
8.

Do you require any assistive technology to use a computer for your work? (Options: Yes, No)
Choose an item.

The following questions are regarding Electronic Health Records, also known as EHRs. An EHR is a collection of
electronically stored patient health information that is generated by one or more health-related events in any care
delivery setting. EHRs may be used to order and reconcile medications, review lab results or other observations, and
record patient health history, among other things.
9. How familiar are you with an EHR, or EHRs in general? (Options: Not at all familiar, a little familiar, mostly familiar,
extremely familiar)
Choose an item.
10. For how many years have you worked on configuring EHRs?
Click here to enter text.

11. Overall, how often do you work on configuring the EHR system? (Options: Never, Rarely, a moderate amount, a
great deal)
Choose an item.
12. Please list the features and functions you have configured in the past:
Click here to enter text.
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Appendix B: Administrator Script and General Instructions
Before participant arrives:
o

Start remote desktop application and log into Paragon Pharmacy and Paragon RuleMapper.
Make sure that the relevant rules are not available to the system and have no start dates. Make
sure pharmacy screening rules are disabled and severity levels set to “Moderate”.

o

Start Morae Recorder with appropriate configuration file

o

Open the training presentation; leave in presentation mode

o

Bring up webex appointment, log in, and share primary screen.

When participant arrives:
o

Welcome Participant

o

Make sure participant has filled out Informed Consent sheet, make sure address is legible.

o

Make sure participant has filled out Demographics sheet; clarify if there is any missing data in
demographics sheet

o

Get Participant started on training presentation

Verbal Instructions:
-

“Thank you for participating in this study today. During this study you will be doing some
tasks that may be very familiar to you. Some tasks will also be new. To familiarize
yourself with these new functions, please walk through this short presentation.

-

You will notice that our system is similar to the one you are using, but it is not the same.
Some of the configurations will be slightly different from what you are used to, simply
because this is a somewhat limited test system. The presentation will also show you how
to interact with the recording software.

-

You can always ask me questions during these training slides.”

When participant is done with training presentation:
o

Start Morae (press red button)

o

Log into applications

Verbal Instructions:
o

Please click anywhere on your screen to take control of the system.

o

Remember that this system may be configured slightly different from what you are used to.

o

When you have started, I won’t be able to answer any more questions. Do you have any
questions before you start?”
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Appendix C: Sample Informed Consent Form
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Appendix D: Usability Test Instructions
Introduction to the Study
•

Thank you for participating.

•

Your participation is very valuable and critical for certification.

•

Summative usability testing is required for Meaningful Use; vendors cannot certify their EHR’s unless
they have been usability tested by our users

•

Your feedback will help us improve the usability of Paragon

•

During the study, you will be performing a few routine tasks using Paragon Pharmacy Manager (for
drug screening settings) and RuleMapper; the tasks may be familiar to you.

•

This presentation provides a review of the routine tasks.

•

The following screens present an overview of features in self-guided presentation mode.

•

Please take 10 minutes to familiarize yourself with these new functions.

•

You can use the page up and down functions to navigate through the presentation.

•

If you want to see a part again, you can always back up to previous screens by using the Page Up keys
on your keyboard.

Functionality Review
Summative Study Instructions
•

Thank you for participating in this study. Your input is very important.

•

Our session today will last about 45 minutes.

•

During that time you will use InteGreat EHR to perform tasks.

Objective of the Study
•

The study goal: Validate the usability of Paragon systems, specifically related to configuring screening
and alerts.

•

Always remember that there are no wrong answers!

•

This session is being recorded for detailed analysis.

•

The study facilitator is here to help make sure the study runs smoothly and in case you need
clarification about the study process, but will not provide help about how to use the software.

•

You may choose to stop participating at any time with no penalty.

Starting the Study
•

The system will show an instruction window. The window displays over the EHR screens you will be
using to complete the task.
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•

Click the Start button to start the study.

•

Within the instruction window, the system provides instructions for completing the first task.

•

After reading the on-screen instructions, click the Start Task button.

•

The instruction window will collapse vertically so that it will not obscure the application.

•

You can click the Show Instructions button in the instruction window at any time to expand the
window and read the instructions again.

Performing the Task
•

Using the EHR screens, begin performing the task. Please try to complete the tasks on your own
following the on-screen instructions very closely.

•

You can also move and reposition the instruction window.

•

If you place the mouse cursor focus in the instruction window, reposition the mouse cursor back in the
application window before continuing the task.

Indicating Task Completion
•

When you are satisfied that you have completed the task, or when you have completed as much as you
can, click the End Task button.

•

The system will open a short survey with questions about the task you have just completed.

•

After answering the Participant Survey questions for the task, click the Done button.

•

The system will present instructions for the next task.

•

Between some tasks, the study administrator may adjust the application to start the next task at the
right location.

Completing the Study
•

After you complete the Participant Task Evaluation for the final task, the system will open a System
Usability Scale Questionnaire to enable you to record your overall impressions of the application

EHR: Paragon 15.0, Part III – System Administrator – Ambulatory

April 30, 2018

Page 39 of 47

including all the tasks you performed. Note that you will need to scroll vertically to view and answer all
of the questions.
•

After completing the questionnaire, click the Done button to complete the study.

•

The instruction window shows a message indicating that the study is complete. Tell the study
administrator that you have completed the study.

•

The administrator will click the OK button and save your work.
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Appendix E: Experimenter's Short Biography
Samantha Wright has worked in the field of Human Factors for over 20 years, after receiving her MS in
Industrial Engineering with an emphasis in Human Factors from Texas A&M University. She has held Human
Factors positions in the following industries: academia (conducting research and teaching courses),
computers, aerospace, financial services, and healthcare (including 8 years focusing on the design of EMRs).
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Appendix F: Participant Instructions for Each Task

Introduction
This session will include a practice task and several system administration tasks
related to screening. Start and end each task using the windows appearing at the top
of the screen.

Task 1
This task has three parts:
1. Enable pharmacy screening for drug-drug interactions.
2. Set the minimum severity level to Severe.
3. Save your work.

Task 2
This task has three parts:
1. Enable pharmacy screening for drug-allergy interactions.
2. Set the minimum severity level to Severe.
3. Save your work.

Task 3
The hospital’s policy for Drug-Drug interaction alerts has changed.
1. Ensure that the system will show pharmacy Drug-Drug alerts for
interactions that are at least Moderate.
2. Save your work.
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Task 4
This task has four parts:
1. Make the rule _CERT Current Problem Check available for use in the
system.
2. Set the date range for the rule to start today, with no end date specified.
3. Ensure that the rule is updated
4. Save your work.

Task 5
This task has four parts:
1. Make the rule _CERT Current Medication Check available for use in the
system.
2. Set the date range for the rule to start today, with no end date specified.
3. Ensure that the rule is updated.
4. Save your work.

Task 6
This task has four parts:
1. Make the rule _CERT Medication Allergy Check available for use in the
system.
2. Set the date range for the rule to start today, with no end date specified.
3. Ensure that the rule is updated.
4. Save your work.

Task 7
This task has four parts:
1. Make the rule _CERT Patient Age Check available for use in the system.
2. Set the date range for the rule to start today, with no end date specified.
3. Ensure that the rule is updated.
4. Save your work.
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Task 8
This task has four parts:
1. Make the rule _CERT Laboratory Check available for use in the system.
2. Set the date range for the rule to start today, with no end date specified.
3. Ensure that the rule is updated.
4. Save your work.

Task 9
This task has four parts:
1. Make the rule _CERT Vital Sign Check available for use in the system.
2. Set the date range for the rule to start today, with no end date specified.
3. Ensure that the rule is updated.
4. Save your work.

Task 10
This task has four parts:
1. Make the rule _CERT Current Problem and Current Medication Check
available for use in the system.
3. Ensure that the rule is updated.
4. Save your work.
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Appendix G: End-of-Task Questionnaires
Task 1
1. Overall this task was...
very difficult 1 2 3
Comments:

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments?
Comments:

Task 2
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screen for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:

Task 3
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:

EHR: Paragon 15.0, Part III – System Administrator – Ambulatory

April 30, 2018

Page 45 of 47

Task 4
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:
Task 5
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:
Task 6
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:
Task 7
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
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4. Do you have any additional comments about this task?
Comments:
Task 8
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:

Task 9
1. Performing this task was ...
very difficult 1 2 3 4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:
Task 10
1. Overall this task was ...
very difficult 1 2 3

4

5

very easy

2. Overall, I am satisfied with the amount of time it took to complete this task.
strongly disagree 1 2 3 4 5 strongly agree
3. Overall, I am satisfied with the organization of information on the screens for this task.
strongly disagree 1 2 3 4 5 strongly agree
4. Do you have any additional comments about this task?
Comments:
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Appendix H: System Usability Scale (SUS) Questionnaire
This questionnaire was presented to the participant after the completion of all tasks and task-based
questionnaires.

Thank you for participating in this study. The following questions address your experience with all the tasks in this study.

1. I think that I would like to use this system frequently
Strongly Disagree

1

2

3

4

5

Strongly Agree

2. I found the system unnecessarily complex
Strongly Disagree

1

2

3

4

5

Strongly Agree

3. I thought that the system was easy to use
Strongly Disagree

1

2

3

4

5

Strongly Agree

4. I think that I would need the support of a technical person to be able to use this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

5. I found the various functions in this system were well integrated
Strongly Disagree

1

2

3

4

5

Strongly Agree

6. I thought there was too much inconsistency in this system
Strongly Disagree

1

2

3

4

5

Strongly Agree

7. I would imagine that most people would learn to use this system very quickly
Strongly Disagree

1

2

3

4

5

Strongly Agree

8. I found the system very cumbersome to use
Strongly Disagree

1

2

3

4

5

Strongly Agree

5

Strongly Agree

9. I felt very confident using the system
Strongly Disagree

1

2

3

4

10. I needed to learn a lot of things before I could get going with this system
Strongly Disagree

1

2

3

4

5

Strongly Agree
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