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Executive Summary
A usability test of ChartAccess® 6, a Complete EHR designed for use in both the
inpatient & ambulatory care settings was conducted throughout the month of
August 2017 by Prognosis Innovation Healthcare. The purpose of this test was
to test and validate the usability of the current user interface, and to provide
evidence of usability in the EHR Under-Test (EHRUT).
During the usability test, 25 health IT users served as participants and used the EHR in
simulated, but representative tasks. These 25 participants covered the following
product areas depending on their area of knowledge: 10 inpatient, 10 ambulatory, 10
ePrescribe, 3 Demographics Only
This study collected performance data on 33 tasks typically conducted on an EHR.
The tasks conducted were related to the following:
Computerized Provider Order Entry Meds (315.a.1)

Record Medication Order (Ambulatory and Inpatient)

Change Medication Order (Ambulatory and Inpatient)

Access Medication Order (Ambulatory and Inpatient)
Computerized Provider Order Entry Labs (315.a.2)

Record Laboratory Order (Ambulatory and Inpatient)

Change Laboratory Order (Ambulatory and Inpatient)

Access Laboratory Order (Ambulatory and Inpatient)
Computerized Provider Order Entry Labs (315.a.3)

Record Radiology/imaging Order (Ambulatory and Inpatient)

Change Radiology/imaging Order (Ambulatory and Inpatient)

Access Radiology/imaging Order (Ambulatory and Inpatient)
Drug-drug, drug-allergy interactions checks (315.a.4)

Create drug-drug and drug-allergy interventions prior to CPOE
completion (Ambulatory and Inpatient)
Demographics (315.a.5.)

User records patient demographic data according to applicable
specified standards for Race and Ethnicity, Preferred Language,
Sex, Sexual Orientation, Gender Identity, and Date of Birth.
(Ambulatory and Inpatient)

Additionally, for Inpatient Settings, the user records patient
Preliminary Cause of Death and Date of Death. (Inpatient)

User changes patient’s demographic data. (Ambulatory and
Inpatient)
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User accesses patient’s demographic data. (Ambulatory and Inpatient)

Problem List (315.a.6)
 Ambulatory setting only. Over multiple encounters in accordance
with, at a minimum, the version of the standard specified in
§170.207(a)(4).
 Inpatient setting only. For the duration of an entire hospitalization
in accordance with the version of the standard specified in
§170.207(a)(4).
 Problem list data associated with SNOMED CT standard terminology
is stored in the patient’s record. (Inpatient and Ambulatory)
 User can record, change, and access active problems and problem
history data in the patient’s record correctly and without omission.
(Inpatient and Ambulatory)
Active Medication List (315.a.7) – Inpatient & Ambulatory

Record Medication List

Change Medication List

Access Medication List
Medication allergy list (315.a.8) – Inpatient & ambulatory

Record Medication List

Change Medication List

Access Medication List
Clinical Decision Support (315.a.9) - Inpatient

Enable interventions and reference resources to be configured by
a limited set of users and based on role.

Enable a limited set of users to select (i.e., activate) CDS
interventions (in addition to drug-drug, drug-allergy interaction
checks) based on six elements identified below and at least one
combination. Seven (7) interventions in total will be
demonstrated.

Enable a user to review attributes as indicated for all clinical
decision support resources.
Implantable Device List (315.a.14) - Inpatient

Record, parse, and access unique device identifier (UDI)
attributes obtained from AccessGUDID.
Clinical information reconciliation (315.b.2) - Inpatient

Reconcile patient’s active medication list with another source
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Reconcile patient’s active problem list with another source
Reconcile patient’s active medication allergy list with another
source

e-Prescribing (315.b.3) – (Inpatient and Ambulatory)

Change prescriptions

Refill prescriptions

Cancel prescriptions
Clinical Decision Support (315.a.9) (Inpatient)

Activate Clinical Decision Support Interventions

Configure CDS interventions and therapeutic reference info

View Clinical Decision Support Interventions

View therapeutic reference resources

Review attributes

Review attributes for drug-drug or drug-allergy interaction

Trigger CDS alerts based on incorporation of CCD
Prior to the one-on-one usability tests, each participant was asked to review and sign
an informed consent/release form, a non-disclosure form, and a participant
questionnaire (each included in Appendix). During the various one-on-one usability
tests (Inpatient, Ambulatory, ePrescribing, and Demographics), each participant was
greeted by the administrator. The administrator introduced the test, and instructed
participants to complete a series of tasks (given one at a time) using the EHR. During
the testing, the data logger timed the test and recorded user performance data on
paper. The administrator did not give the participant assistance in how to complete
the task.
For new ChartAccess® 6 functionality, documentation was provided prior to the
usability test. Participants were instructed that they were able to refer to this
documentation as needed during the testing.
The following types of data were collected for each participant:






Number of tasks successfully completed in the allotted time
Time to complete each task
Number and types of errors
Path deviations
Participants verbalizations
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All participant data was de-identified – no correspondence could be made from the
identity of the participant to the data collected. Following the conclusion of the
testing, participants were asked to complete a post-test questionnaire. Various
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 EHR. The following is a summary of the
performance and rating data collected on the EHR.
In addition to the performance data, the following qualitative observations were
made:





Effectiveness
Efficiency
Major Findings
Areas for Improvement

Introduction
The EHR tested for this study was ChartAccess® 6, a complete EHR. Designed to
present medical information to healthcare providers in emergency, acute inpatient,
outpatient, and ambulatory healthcare settings, the EHR provides patient registration
& scheduling, order entry, clinical documentation, flow sheets, results viewing,
quality data capture, patient education and discharge. The usability testing
attempted to represent realistic exercises and conditions.
The purpose of this study was to test and validate the usability of the ChartAccess® 6
user interface, and provide evidence of usability in the EHR. To this end, measure of
effectiveness and efficiency (time to perform tasks; total number of deviations; total
number of errors; etc.) were captured during the usability testing.

Method
Participants
A total of 25 participants were tested on the EHR. Participants in the test were
individuals that work within an emergency, acute care inpatient, outpatient, or
ambulatory healthcare environment. Participants were contacted by Prognosis
Innovation Healthcare to participate in the study. In addition, participants had no
direct connection to the development of the EHR. Participants were not from
Prognosis Innovation Healthcare. All participants had the same level of training as all
other actual end users of their designated product areas.

EHR Usability Test Report of ChartAccess © 6
Page 6

The following is a table of participants by characteristics, including demographics,
user role, and product experience. Participant names were replaced with Participant
IDs so that an individual’s data cannot be tied back to individual identities. A
summary of the participant demographics can be found in the Appendix.
Participant ID

Gender

User Role

Product
Experience
(Months=m)

RN, Critical Care, Administrative Staff-Critical Access
Hospital

12

Female

RN, Ambulatory Clinic

3

usability104

Female

LPN, Ambulatory Clinic

1

usability105

Female

RMA/Receptionist-Ambulatory Clinic

24

usability106

Female

Chief Nursing Officer, Rural Critical Access Hospital

36

usability107

Female

Med Surg Nurse, Rural Hospital

24

usability108

Female

LVN, Ambulatory Clinic

60

usability109

Female

60

usability110

Female

Director Of Nursing, Rural Hospital
I.T. Director, RN, Admin Staff, Rural Critical Access
Hospital
Electronic Health Record Liaison-Critical Access Rural
Hospital

usability102

Male

usability103

erx01

Male

132
36

usability111

Female

RN, Critical Access Hospital

2

usability112

Female

RN, Assistant Director of Nursing-Critical Access Hospital

36

usability113

Female

RN-Rural Hospital

usability114

Female

LVN, Ambulatory Clinic

24

erx02

Female

APRN, Ambulatory Clinic

12

erx03

Female

APRN, Family Practice

14

usability116

Female

Nurse Practitioner, Family Care Clinic

36

usability118

Female

RN, BSN, MSN, NP-C, Ambulatory Clinic

36

usability120

Female

Patient Accounts Manager, Rural Hospital

9

usability121

Female

Patient Billing, Rural Hospital

12

usability122

Female

Administrative Staff RN, Rural Hospital

12

usability119

Female

LVN, Ambulatory Clinic

24

usability117

Female

LVN, Ambulatory Clinic

24

usability115

Female

Clinical Analyst/Infection Control-Rural Hospital

24

EHR Usability Test Report of ChartAccess © 6
Page 7

89% of all participants recruited for the test showed up to participate in the test.
See Table below for a summary of which participants tested which areas of
functionality.

Inpatient

Ambulatory

eRX

Demographics
Only

Participant ID
usability101

1

1

usability102

1

usability103

1

usability104

1

usability105

1

usability106

1

usability107

1

1

1

usability108

1

usability109

1

1

usability110

1

erx01

1

usability111

1

usability112

1
1

1
1

1

10

1

usability113

1

usability114

1

erx02

1

erx03

1

usability116

1

usability118
1

usability 120

1

usability 121

1

usability 122

1

usability119

1

usability117

1

usability115

10

10
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3

Scheduled Participants who cancelled
1

1

Non-Participant A

1

1

Non-Participant B

1

Non-Participant C

1
1

Non-Participant ID

2

3

0

Depending on what area(s) of functionality each participant was testing, different
amounts of time were allocated varying from 20 minutes to 2 hours. A spreadsheet
was used to track participant scheduling.
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.
During the usability test, participants interacted with one EHR. Each participant was
provided the same set of instructions for their testing area (Inpatient, Ambulatory,
ePrescribing, and/or Demographics). The system was evaluated for effectiveness and
efficiency as defined by measures collected and analyzed for each participant.
 Number of tasks successfully completed in the allotted time
 Time to complete each task
 Number and types of errors
 Path deviations
 Participant’s verbalizations
 Participant’s satisfaction ratings of the system
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Tasks
A number of tasks were constructed that would be realistic and representative of the
kinds of activities a user might do with this EHR, including:
Create a patient
Change Pt Information
Review Pt Information
Enter Allergy Information
Modify Allergy Information
Enter Patient's Current Medication List
Enter Patient's Problem List
Modify Patient's Problem List
Create New Medication Orders
Drug-Drug Drug-Allergy (time included in Create New Medication Orders)
Modify Medication Orders
Create a Lab Order
Modify a Lab Order
Create a Radiology Order
Modify a Radiology Order
Access the Med Orders
Access the Lab Orders
Access the Radiology Orders
Incorporate Continuity of Care Data
Trigger CDS Alerts based on incorporation of CCD
Role-based Security of CDS Interventions and Therapeutic Reference Info
View Clinical Decision Support Interventions and Attributes
View Therapeutics Reference Resources
Implantable Device List
Record Information for Deceased Patient
Deny Pharmacy Request to Change a Prescription
Change Prescription from Pharmacy Request to Change a Prescription
Cancel a Prescription
Refill a Prescription
Deny a Refill Request
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Tasks were prioritized in accordance with risk associated with user errors. Tasks were
selected based on their frequency of use, criticality of function, and those that may
be most troublesome for users. Some new areas of functionality were included in the
study. For those areas, a training document was provided to participants that
contained the same details as will be provided when the function is deployed in
production. By including those tasks in the study and providing documentation but no
other assistance during the study, we will determine if our design is easy to use when
supported by our typical level of release documentation.
NOTE: Because the drug-drug, drug-allergy alerts process is embedded within the
Medication ordering process, this task could not be timed separately from the Create
a Medication task. Times noted for Create a Medication were used as the times for
the Drug-drug, Drug-Allergy testing task.
Procedures
Upon arrival, participants were greeted and their identity was verified and matched
with the participant’s name on the schedule. Participants were then assigned a
participant ID. All participants signed an informed consent form prior to the testing.
The test coordinator confirmed receipt of the informed consent from the individual
participant via email.
To ensure that the test ran smoothly, two to three Prognosis Innovation Healthcare
staff members participated in the administration of the test: the usability
administrator, the data logger, and, as applicable, the pharmacy tool administrator.
The usability administrator provided the instructions for each test. The data logger
noted all times, deviations and errors and noted all comments from the participants.
When the participant was going to be performing ePrescribing tests, the pharmacy
tool administrator provided the interaction necessary to trigger the next step of the
ePrescribing task.
Participants were instructed to perform the tasks:
 After listening to the instructions from the testing administrator.
 As quickly as possible making as few error and deviations as possible
 Without assistance; administrators were allowed to give immaterial guidance
and clarification on tasks, but not instructions on use.
Task timing began after the completion of the verbal instructions from the usability
administrator. (The usability administrator stated “Begin the test now”). The task
time was stopped once the participant indicated they had successfully completed the
task. The usability administrator asked for participant comments after each task.
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At the end of the study, the administrator thanked the participant for their time and
asked the participant to complete and return the post-test survey.
The Prognosis Innovation Healthcare staff member responsible for logging data
recorded all participants’ demographic information, task success rate, task time,
errors, and deviations into a spreadsheet.
Test Location
The test was administered via recorded webinar; each participant was tested
individually.
For Inpatient, Ambulatory, and Demographics tests, only the test administrator and
logger were observing the participants while the study was being administered. For
ePrescribing testing, an additional Prognosis staff member was present to run the
Pharmacy simulator. To ensure that the environment was comfortable, they were
advised before testing to find a location where noise levels could be kept to a
minimum without interruption.
Test Environment
The computers used for the testing were PCs running on Windows 7 or Windows 10.
Users also used a mouse and keyboard while interacting with the EHR. The
ChartAccess® 6 application is a web-native solution; so all computers were running on
high-speed internet connections. Participants indicated that system performance
during the test was what they were used to seeing during their typical workday.
Test Forms and Tools
Prior to and during the usability test, various instruments and documents were used,
including:
 Informed consent
 Participant guide
 Documentation of new (not yet released) features that were to be tested
 Post-test questionnaire
Examples of these documents are to be found in the Appendix section.
Participant Instructions
The Administrator read the following instructions aloud to each participant:
“Thank you for participating in today’s usability study of ChartAccess® 6. In a few
minutes, you will be asked to perform a series of tasks and complete a user survey
after the testing has ended.
Please attempt to complete each task as quickly as possible.
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The idea behind this study is for Prognosis Innovation Healthcare to obtain
information on where enhancements are needed in the application based on how
quickly and easily tasks are being performed in ChartAccess® 6.
When it is time to perform each task, I will state the instructions and then ask you to
begin.
 Once you have completed the task, please say ‘Done’.
 After you have completed the task, I will ask for feedback on the actions you
had taken during the task.
 A specified amount of time is allocated to complete each task. This time will
not be communicated to you as we are interested in seeing how long each task
takes for you to perform.
Before we begin testing – Have you printed your Test Scenarios and Usability Study –
New Features documentation? If not, please do so before we begin.”
Participants were then given tasks to complete. The number of tasks depended on
which areas of functionality the participant was scheduled to test. “Inpatient only”
participants completed 25 tasks. “Ambulatory only” participants completed 19 tasks.
“Inpatient and ePrescribing” participants completed 29 tasks. “Ambulatory and
ePrescribing” participants completed 24 tasks. “Inpatient, Ambulatory, and
ePrescribing” participants completed 33 tasks. “Demographics Only” participants
completed 3 tasks.
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, the goals of this
test were to assess:
1. The efficiency of ChartAccess® 6 by measuring the length of time it takes for a
user to complete specific tasks; and the total number of tasks successfully
completed during the study.
2. The efficiency of ChartAccess® 6 by measuring the path deviations taken by
the user during the tasks.
3. The effectiveness of ChartAccess® 6 by measuring the number and types of
errors experienced by the user during the tasks.
4. The satisfaction of the user with ChartAccess® 6 by logging their comments on
the tasks.
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Data Scoring
The table below details how each task was scored.
Measure
Efficiency:
Task Time

Effectiveness:
Task Errors

Efficiency:
Path Deviations

Effectiveness:
Task Success

Rationale and Scoring
Timing started when the administrator said ‘Begin the test’. The
time ended when the participant said ‘Done’. In the event that the
participant finished, and did not say ‘Done’, the administrator
stopped the clock when it was clear the participant had completed
the task. Task times were only counted if the participant
completed the task in the allotted time. The average time per task
was calculated for each task.
The task resulted in an error if the participant: failed to finish the
task in the allotted time; or, if they became ‘stuck’ and could not
proceed without asking for assistance. Task time was not counted
when the task resulted in an error.
We calculated the error % for each task by taking the total number
of errors for each task and divided that number by the total
attempts at the task.
The participant’s path (i.e., steps) through the application was
recorded. Deviations occur if the participant, for example, went to
a wrong screen, clicked on an incorrect menu item, followed an
incorrect link, or interacted incorrectly with an on-screen control.
This path was 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.
A task was considered a success if the participant completed the
task in the allotted time. To calculate the task success rate, we
simply divided the total number of successful tasks by the total
number of tasks completed.
The time designated for each task was determined by taking the
optimal time to complete the task and multiplying it by a factor of
1.25 to allow for those users that may not have been fully trained
on the application.
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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. Participants who failed to follow session and task instructions had their data excluded from the analyses. The
testing results for ChartAccess are detailed below. The table below easily identifies the tasks performed and the
performance level for each task. Test results provided a risk analysis of the use, tested performance, and error rates.

Task #

Task Description

3

Create a patient
Change Pt
Information
Review Pt
Information

4

Enter Allergy
Information

1
2

5

6(A)

6(B)

Modify Allergy
Information
Enter Patient's
Current Medication
List
(IP)
Enter Patient's
Current Medication
List
(AMB)

Total
Participants
Attempting
Test

Total # of
Successful
Attempts
(Success
Count
based on
Time and
Task
Success)

TASK
Success
Mean %
(excluding
task and
time
failures)

22

11

22

Task
Errors
Mean(%)

Task Path
Deviation
- Observed
# (Total
Observed
Steps of
Successful
Tasks)

Task Path
Deviation
- Optimal
# (Total
Optimal
Step
Count for
# of
Successful
Tests)

Ratio of
Path
Deviation

Task Time
- Mean
(seconds) (Successful
Participant
AvgTime)

Task Time
- Standard
Deviation
(seconds) (Successful
Participant
STD Dev)

Errors
due to
Failure
to
complete
Task
successfully

Errors
due to
Failure
to
complete
Task
w/in
Allocated
Time

50.00

562.82

225.70

10

1

50.00

122

99

123.23

13

59.09

112.54

38.86

8

1

40.91

50

52

96.15

22

14

63.64

39.29

14.70

1

7

36.36

28

26

107.69

20

15

75.00

127.93

30.82

1

4

25.00

135

135

100.00

20

16

80.00

23.63

6.91

0

4

20.00

85

80

106.25

10

8

80.00

113.00

23.91

2

0

20.00

77

80

96.25

10

6

60.00

104.83

28.41

2

2

40.00

38

36

105.56

Task #

Task Description

Total
Participants
Attempting
Test

Total # of
Successful
Attempts
(Success
Count
based on
Time and
Task
Success)

TASK
Success
Mean %
(excluding
task and
time
failures)

Task Time
- Mean
(seconds) (Successful
Participant
AvgTime)

Task Time
- Standard
Deviation
(seconds) (Successful
Participant
STD Dev)

Errors
due to
Failure
to
complete
Task
successfully

Errors
due to
Failure
to
complete
Task
w/in
Allocated
Time

Task
Errors
Mean(%)

Task Path
Deviation
- Observed
# (Total
Observed
Steps of
Successful
Tasks)

Task Path
Deviation
- Optimal
# (Total
Optimal
Step
Count for
# of
Successful
Tests)

Ratio of
Path
Deviation

7(A)

Enter Patient's
Problem List (IP)

10

8

80.00

217.88

38.80

1

1

20.00

130

128

101.56

8(A)

Modify Patient's
Problem List (IP)

10

6

60.00

36.83

19.57

1

3

40.00

18

18

100.00

7(B)

Enter Patient's
Problem List (AMB)

10

4

40.00

115.75

67.27

4

2

60.00

56

28

200.00

8(B)

Modify Patient's
Problem List (AMB)

10

6

60.00

60.00

7.59

1

3

40.00

18

18

100.00

20

18

90.00

269.56

101.47

1

1

10.00

234

234

100.00

20

18

90.00

269.56

101.47

1

1

10.00

108

108

100.00

9

9.1
10

Create New
Medication Orders
Drug-Drug DrugAllergy (time
included in Create
New Medication
Orders)
Modify Medication
Orders

20

13

65.00

128.69

53.08

2

5

35.00

137

130

105.38

11

Create a Lab Order

20

18

90.00

67.44

29.62

0

2

10.00

159

162

98.15

12

Modify a Lab Order

20

14

70.00

65.86

25.06

1

5

30.00

101

98

103.06

Create a Radiology
Order

20

153

162

18

90.00

53.61

21.02

0

2

10.00

20

17

85

64.76

15.72

0

3

15

152

153

99.35

20

11

55

32.00

15.87

5

4

45

57

55

103.64

13
14
15

Modify a Radiology
Order
Access the Med
Orders
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94.44

Task #

16
17
18

19

20

21
22
23
24

Task Description
Access the Lab
Orders

Total
Participants
Attempting
Test

Total # of
Successful
Attempts
(Success
Count
based on
Time and
Task
Success)

TASK
Success
Mean %
(excluding
task and
time
failures)

20

17

20

Access the Radiology
Orders
Incorporate
Continuity of Care
Data
Trigger CDS Alerts
based on
incorporation of CCD

Task
Errors
Mean(%)

Task Path
Deviation
- Observed
# (Total
Observed
Steps of
Successful
Tasks)

Task Path
Deviation
- Optimal
# (Total
Optimal
Step
Count for
# of
Successful
Tests)

Ratio of
Path
Deviation

Task Time
- Mean
(seconds) (Successful
Participant
AvgTime)

Task Time
- Standard
Deviation
(seconds) (Successful
Participant
STD Dev)

Errors
due to
Failure
to
complete
Task
successfully

Errors
due to
Failure
to
complete
Task
w/in
Allocated
Time

85

16.59

6.58

0

3

15

36

34

105.88

18

90

12.06

10.52

0

2

10

36

36

100.00

10

1

10

509.00

0.00

9

0

90

26

26

100.00

10

0

0

7

3

100

0

0

10

0

0

0

10

100

0

0

10

2

20

41.00

3.00

3

5

80

4

4

100.00

10

8

80

27.63

18.71

2

0

20

19

16

118.75

10

9

90

422.33

159.88

0

1

10

143

144

99.31

19

10

52.63

70.50

26.66

3

6

47.37

43

40

107.50

Role-based Security
of CDS Interventions
and Therapeutic
Reference Info
View Clinical
Decision Support
Interventions and
Attributes
View Therapeutics
Reference Resources
Implantable Device
List
Record Information
for Deceased Patient
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Task #

25

26

Task Description

Total
Participants
Attempting
Test

Total # of
Successful
Attempts
(Success
Count
based on
Time and
Task
Success)

TASK
Success
Mean %
(excluding
task and
time
failures)

10

8

Deny Pharmacy
Request to Change a
Prescription

Task
Errors
Mean(%)

Task Path
Deviation
- Observed
# (Total
Observed
Steps of
Successful
Tasks)

Task Path
Deviation
- Optimal
# (Total
Optimal
Step
Count for
# of
Successful
Tests)

Ratio of
Path
Deviation

Task Time
- Mean
(seconds) (Successful
Participant
AvgTime)

Task Time
- Standard
Deviation
(seconds) (Successful
Participant
STD Dev)

Errors
due to
Failure
to
complete
Task
successfully

Errors
due to
Failure
to
complete
Task
w/in
Allocated
Time

80

457.25

159.10

2

0

20

64

48

133.33

Change Prescription
from Pharmacy
Request to Change a
Prescription
10

4

40

429.50

126.23

3

3

60

40

32

125.00

27

Cancel a
Prescription

10

2

20

237.50

131.50

0

8

80

22

12

183.33

28

Refill a Prescription

10

10

100

272.50

83.08

0

0

0

68

60

113.33

29

Deny a Refill
Request

10

7

70

193.86

40.22

0

3

30

50

42

119.05
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Satisfaction: The overall satisfaction with the system based on performance for these tasks averaged 4.0. The
participants rated the tasks on a Likert scale from 1 to 5 (1 = Very Difficult, 2 = Somewhat Difficult, 3 = Neither
Difficult nor Easy, 4 = Somewhat Easy, 5 = Very Easy). The following data shows the average rating of the tasks by
participant and the standard deviation for each task.
Rating
AVERAGE

Rating
STD Dev

Create New Medication Orders

4.19

1.07

Modify Medication Orders

3.87

1.20

Access the Med Orders

4.56

0.79

TASK DESCRIPTION

Rating
AVERAGE

Rating
STD Dev

Implantable Device List

3.38

1.32

View Therapeutics Reference Resources

3.63

1.22

Trigger CDS Alerts based on incorporation
of CCD

2.71

1.28

Trigger CDS Alerts based on incorporation
of CCD

2.71

1.28

Deny Pharmacy Request to Change a
Prescription

3.50

0.76

TASK DESCRIPTION

Drug Drug, Drug Allergy Create a New
Medication Orders

4.20

0.91

Create a Lab Order

4.44

0.86

Modify a Lab Order

4.13

1.17

Access the Lab Orders

4.63

0.60

Create a Radiology Order

4.38

0.86

Modify a Radiology Order

4.25

1.03

Change Prescription from Pharmacy
Request to Change a Prescription

3.67

0.94

Access the Radiology Orders

4.63

0.60

Cancel a Prescription

3.83

1.07

Create a patient

3.19

1.13

Refill a Prescription

4.00

1.15

Change Pt Information

3.71

1.07

3.83

1.07

Review Pt Information

4.33

0.82

Deny a Refill Request
Enter Patient's Current Medication List
- IP

3.88

1.45

Record Information for Deceased Patient

4.00

1.13

Enter Patient's Problem List IP

3.75

0.97

Enter Allergy Information

4.29

0.96

Modify Patient's Problem List IP

3.63

0.99

Modify Allergy Information

4.50

0.73

Enter Patient's Current Medication List
- AMB

3.38

1.22

4.00
3.43

0.76
1.05

Role-based Security of CDS Interventions
and Therapeutic Reference Info

3.57

0.90

View Clinical Decision Support
Interventions and Attributes

3.63

0.86

Enter Patient's Problem List - AMB
Modify Patient's Problem List - AMB

Effectiveness
Participants with the most clinical and ChartAccess experience had the fewest errors.
The most significant errors occurred when participants were attempting unfamiliar
tasks.
For example, clinicians who use Prognosis products do not typically create new
patients or visits – that workflow is assigned to non-clinicians in most instances.
Therefore, while testing the “Create New Patients” task, many struggled with the
nuances of finding/completing required fields. Additionally, none of the participants
reported familiarity with the “Incorporation of Clinical Data” task and its subsequent
requirement to reconcile incorporated data. Most were able to complete the
“incorporate” portion of the task (if they were able to find the option); however few
were able to successfully complete the reconciliation processes for Allergies and
Problems. Reconciliation of medications is a workflow that many participants were
familiar with in the ChartAccess 5.0 version (for home medications that are manually
entered), therefore many were able to successfully complete the reconciliation of the
medications portion of the Incorporate Clinical Data task.
None of the participants recruited was a security administrator. When asked to test
Role-based security, all 10 participants were able to complete the task successfully.
However none were able to complete the task within the allocated time, therefore
our success percentage for that task resulted as 0%.
Efficiency
Experienced participants in the study, for the most part, followed the optimal paths
to complete the assigned tasks. However, the newest users had the highest rates of
optimal path divergence.
In the ChartAccess 6.0 release, the way that alerts are displayed has changed.
Participants’ lack of familiarity with the modified display and how to most efficiently
use it was a cause of delays in completing the task.
We noted that some participants who tested our Ambulatory product, but were more
familiar with our Inpatient product, switched to using the Inpatient (ChartAccess)
view to do order entry. Analysis will be required to determine if there is a need for
enhancement of Ambulatory order entry or if additional training is required.
It was noted that participants frequently attempted to save order and diagnosis data
without filling in the required “channel” field. Prognosis will analyze how we can
improve prompting for that required entry.
With the newer feature of the e-prescribing, the users were given documentation on
the use of the new features but did not have the opportunity to practice those new
features prior to the Usability study. This resulted in a significant failure percentage
in testing of these features.

Major Findings
For most functions, the method of highlighting missing required fields when the users
selected a “Save” action appeared to create the most common delays in task
completion.
For some functions, lack of familiarity with the task being performed was a key point
of time-related failure. Many users were able to complete the unfamiliar task
successfully, but were unable to do so within the allocated time.
For example: Role Based Security – 10 of 10 participants completed the task
successfully. However, 0 of 10 completed the task within the allocated time. Our
interpretation of that “successful task completion” vs “failure to complete in time” is
that the system area is user-friendly enough that, given a three-fold increase in
expert optimal time, an unfamiliar user can complete the task without instruction.
Even though the overall task success rate was low in those areas, they will not be
high-priority candidates for further usability enhancements because users who do this
function as a part of their job role are given training on how to perform the function.
Overall, participants verbalized ease of use of the system. Many noted that for tasks
they were unfamiliar with they felt that with some additional practice the features
would be easy to use. Those new to using the system were helpful to point out areas
that are not as intuitive. In addition, the study further demonstrates that those who
use the system the most often and have the most clinical experience are the most
satisfied users. Analysis of the ease of use ratings provided by participants confirmed
that they rated lower ease of use on tasks they were unfamiliar with.
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Areas for Improvement
Failures on testing new features exposed the need for Prognosis to ensure sufficient
training opportunities for users who will be upgrading to the ChartAccess® 6.0
product. Also, existing features which may be used more frequently in the future,
such as Incorporate Clinical Data, will need follow-up training or inclusion in Prognosis
“Tip of the Week” program in order for clinicians to be successful in using them.
Prognosis should consider modifications to highlight the required fields as a part of
the initial screen display. Prognosis should also consider adding or improving “Help”
options on lesser used functions that could provide guidance to users unfamiliar with
those functions.
A risk analysis was conducted to ensure that any task(s) with the risk of user error are
prioritized on the development backlog.
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Appendices
The following appendices include supporting data for this usability study.
1. Sample Consent Form

Informed Consent
Prognosis Innovation Healthcare would like to thank you for participating in this study. The purpose of this
study is to evaluate an electronic health records system. If you decide to participate, you will be asked to perform
several tasks using the prototype and give your feedback. The study will last about 60 minutes. At the conclusion of
the test, you will be compensated for your time.

Agreement
I understand and agree that as a voluntary participant in the present study conducted by
Prognosis
Innovation Healthcare I am free to withdraw consent or discontinue participation at any time. I understand and
agree to participate in the study conducted and videotaped by
Prognosis Innovation Healthcare.
I understand and consent to the use and release of the videotape by Prognosis Innovation Healthcare. I
understand that the information and videotape is for research purposes only and that my name and image will not be
used for any purpose other than research. I relinquish any rights to the videotape and understand the videotape may
be copied and used by Prognosis Innovation Healthcare without further permission.
I understand and agree that the purpose of this study is to make software applications more useful and usable in the
future.
I understand and agree that the data collected from this study may be shared outside of
Prognosis Innovation Healthcare and Prognosis Innovation Healthcare’s client. I understand and agree that
data confidentiality is assured, because only de-identified data – i.e., identification numbers not names – will be
used in analysis and reporting of the results.
I agree to immediately raise any concerns or areas of discomfort with the study administrator. I understand that I can
leave at any time.
Please check one of the following:

 YES, I have read the above statement and agree to be a participant.
 NO, I choose not to participate in this study.

X
Signature
Usability Study Participant
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2. Sample Non-disclosure Agreement
Non-Disclosure Agreement
THIS AGREEMENT is entered into as of
, 2017 between
(“Participant”) and the testing organization
Prognosis Innovation Healthcare located at
808 Travis Street, Suite 415
Houston, TX 77002
Phone: (800) 217-5370
The Participant acknowledges his or her voluntary participation in today’s usability study may bring the
Participant into possession of Confidential Information. The term "Confidential Information" means all technical
and commercial information of a proprietary or confidential nature which is disclosed by
Prognosis Innovation Healthcare, ChartAccess® 6 or otherwise acquired by the Participant, in the course of this
study.
By way of illustration, but not limitation, Confidential Information includes trade secrets, processes, formulae,
data, know-how, products, designs, drawings, computer aided design files and other computer files, computer
software, ideas, improvements, inventions, training methods and materials, marketing techniques, plans,
strategies, budgets, financial information, or forecasts.
Any information the Participant acquires relating to this product during this study is confidential and proprietary
to Prognosis Innovation Healthcare, ChartAccess® 6 and is being disclosed solely for the purposes of the
Participant’s participation in today’s usability study. By signing this form the Participant acknowledges that s/he
will not disclose this confidential information obtained today to anyone else or any other organizations.
Participant’s printed name:

3. Sample Participant Questionnaire
EHR Usability Study | Participant Questionnaire
ChartAccess © 6
August 2017
Before your session starts, we will ask you to sign a release form allowing us to videotape your session.
The videotape will only be used internally for further study if needed. Will you consent to be
videotaped?
This study will take place via Webinar with Prognosis Innovation Healthcare to your facility.

1.

Gender: Male or Female

2.

Have you participated in a focus group or usability test in the past 12 months?

3.

Do you, or does anyone in your home, work in marketing research, or software
usability testing?

4.

Anyone in your family do research, web design […etc.]?
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5.

Do you, or does anyone in your home, have a commercial or research interest in an
electronic health record software or consulting company?

6.

Which of the following best describes your age? [23 to 39; 40 to 59; 60 - to 74; 75 and
older]

7.

Which of the following best describes your race or ethnic group? [e.g., Caucasian,
Asian, Black/African-American, Latino/a/or Hispanic, etc.]

8.

Do you require any assistive technologies to use a computer? [if so, please describe]

Professional Demographics
9.

What is your current position and title? (Must be healthcare provider)
 RN: Specialty
 Physician: Specialty

_

 Resident: Specialty
 Administrative Staff
 Other [Terminate]
10. How long have you held this position?
11. Describe your work location (or affiliation) and environment? (Recruit according to
the intended users of the application) [e.g., private practice, health system,
government clinic, etc.]
12. Which of the following describes your highest level of education? [e.g., high school
graduate/GED, some college, college graduate (RN, BSN), postgraduate (MD/PhD),
other (explain)]
13. Computer Expertise: Besides reading email, what professional activities do you do on the computer?
[e.g., access EHR, research; reading news; shopping/banking; digital pictures; programming/word
processing, etc.]
14. About how many hours per week do you spend on the computer?
15. What computer platform do you usually use? [e.g., Mac, Windows, etc.]
16. What Internet browser(s) do you usually use? [e.g., Firefox, IE, AOL, Google Chrome, etc.]
17. In the past month, how often have you used an electronic health record?
18. How many years have you used an electronic health record?
19. How many EHRs do you use or are you familiar with?
20. How does your work environment use patient records?
 On paper
 Some paper, some electronic
 All electronic
21. Does your workstation have:
 Audio
 Video
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 Internet access to accept and access a Go To Meeting conference call
 If assistance is needed to check your firewall to allow access and accept a meeting invitation
from lsmith@prognosisinnovation.com with a Go To Meeting link in the body of the
invitation, who is the hospital I.T. contact?
 I.T. contact:
Name
Phone
Email
22. Is it possible for your environment during testing be quiet and distraction free?

Participant Contact Information:


Name



Address



City

State



Daytime phone number



Evening phone number



Alternate [cell] phone number



Email address

Zip Code

In appreciation of your participation; if you are available before or after business hours only; we will schedule
according to your availability.

If you have questions; please contact:
Leigh Anne Smith
Prognosis Innovation Healthcare
808 Travis, Suite 415
Houston, Texas 77002
(Cell) 918-520-9042
Email: lsmith@prognosisinnovation.com | Web: prognosisinnovation.com | 24/7 Support | 1-800-217-5370

The information in this email may be confidential and / or privileged. This email is intended to be reviewed by only the
individual or organization named above. If you are not the intended recipient or an authorized representative of the
intended recipient, you are hereby notified that any review, dissemination or copying of this email and its attachments, if any,
or the information contained herein is prohibited. If you have received this email in error, please immediately notify the sender
by return email and delete this message from your system. Thank you.
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4. Sample Participant Survey
ChartAccess® 6
User Survey-After Usability Testing
1.

How would you prefer we communicate new enhancements to you?
 Email
 Customer Portal
 Newsletter
 Do not care to be notified

2.

What is your preferred method of working with ‘Prognosis Innovation Healthcare’ Support
department?
 Phone
 Customer Portal

3.

What is your preferred method for entering a medication order?
 Drug Search
 Favorites
 Order Set

4.

How long does it take to sign-off on new medication orders (per patient)?
 0-3 minutes
 3-5 minutes
 >5 Minutes

5.

Which of the following ChartAccess® 6 tasks would you use on a mobile device?
 Viewing a patient’s order history
 Viewing a patient’s vital signs
 Order Entry
 Updating a Patient’s Med List, Allergy List, Problem List
 I would not use ChartAccess® 6 on a Mobile device

6.

If you could change one part of ChartAccess® 6, what would you change?

7.

If you could add one piece of functionality to ChartAccess® 6, what would you add?

8.

On a scale of 1-5, how would rate your overall satisfaction with ChartAccess® 6?
 1 - (Very Dissatisfied)
 2 - (Somewhat Dissatisfied)
 3 - (Neutral)
 4 - (Somewhat Satisfied)
 5 - (Very Satisfied)

9.

Which of the following functions are available in ChartAccess® 6? (You may check more than
1 option)
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CQM Clinical Pathways for AMI, Pneumonia, Emergency Department, Stroke,
Venous Thromboembolism, AMI, Heart Failure, & Pneumonia
Patient Education Materials
Electronically Prescribe Controlled Substances
Lab Results Graphing
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5. Moderator Guide
Administrator information:
During the one-on-one usability test via the prescheduled GTM, you will record the participant’s session. During
the testing, the administrator times the test and, along with the data logger, records user performance data on
paper (or in the chat log of Webinar, sent to Organizer only).
The administrator introduces the test, and instructs participants to complete a series of tasks (given one at a time)
using the EHR.
The administrator should not give the participant assistance in how to complete the tasks.
The following types of data will be collected for each participant:

Number of tasks successfully completed in the allotted time (actual time is not revealed to the
participant before testing)

Time to complete each task

Number and types of errors

Path deviations

Participants verbalizations
Pre-testing setup:

URL to the MU3 linux server - https://mu3.prognosisinnovation.com

The patient “to be designated by your Test Administrator” in some of the test cases is “USABILITY,
CYNTHIA”.

Other designated patient IDs will be used for eRX testing. See test instructions for details
Each participant will be setup with:

UID (Usability101, Usability102, etc)

Role/Access to allow user to perform the tasks expected in the Usability Testing

Password preset to “pass” plus user number (xxxxxxx, xxxxxxx, etc)
Expected user tasks summarized for administrator to anticipate before testing begins:
o User will be asked to create patient data for use testing
o XML documents will be uploaded by user to patient files as specified in the task list below
Measures included in the Usability Testing (not in the same order):
170.315(a)(1) CPOE – Medications
•
Record Medication Order
•
Change Medication Order
•
Access Medication Order
170.315(a)(2) CPOE – Laboratory –
•
Record Laboratory Order
•
Change Laboratory Order
•
Access Laboratory Order
170.315(a)(3) CPOE – Diagnostic Imaging
•
Record Radiology/Imaging Order
•
Change Radiology/Imaging Order
•
Access Radiology/Imaging Order
170.315(a)(4) Drug-drug, Drug-allergy Interaction Checks
•
Create drug-drug and drug-allergy interventions prior to CPOE completion
•
Adjustment of severity level of drug-drug interventions
170.315(a)(5) Demographics
•
Record Patient Demographic Data
•
Change Patient Demographic Data
•
Access Patient Demographic Data
170.315(a)(6) Problem List
•
Inpatient – Access Problem (Diagnosis) List and Record New Problem (Diagnosis)
•
Inpatient – Access Problem (Diagnosis) List and Edit a Problem (Diagnosis)
170.315(a)(7) Medication List
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•
Inpatient – Access Medication List and Record New Medication
•
Inpatient – Access Medication List and Edit a Medication
170.315(a)(8) Medication Allergy List
•
Inpatient – Access Medication Allergy List and Record New Medication Allergy
•
Inpatient – Access Medication Allergy List and Edit a Medication Allergy
170.315(a)(9) Clinical Decision Support
•
Attempt to Configure CDS interventions and therapeutic reference info without permissions to
access configuration. Repeat with permissions granted.
•
View Clinical Decision Support Interventions
•
View therapeutic reference resources
•
Review attributes
•
Review attributes for drug-drug or drug-allergy interaction
•
Trigger CDS alerts based on incorporation of CCD
170.315(a)(14) Implantable Device List
•
Records the unique device identifiers for a patient’s implantable device
•
Parses the unique device identifiers for a patient’s implantable device
170.315(b)(2) Clinical Information Reconciliation
•
Reconcile patient’s active medication list with another source
•
Reconcile patient’s active problem list with another source
•
Reconcile patient’s active medication allergy list with another source
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Administrator Instructions to Participants during Testing:
Read the following instructions to each participant during their individualized test session:
“Thank you for participating in today’s usability study of ChartAccess® version 6. In a few minutes, you will be
asked to perform a series of tasks and complete a user survey after the testing has ended.
Please attempt to complete each task as quickly as possible.
The idea behind this study is for Prognosis Innovation Healthcare to obtain information on where enhancements
are needed in the application based on how quickly and easily tasks are being performed in ChartAccess® version
6.
When it is time to perform each task, I will state the instructions and then ask you to begin.
o Once you have completed the task, please say ‘Done’.
o After you have completed the task, I will ask for feedback on the actions you had taken during the task.
o A specified amount of time is allocated to complete each task. This time will not be communicated to
you as we are interested in seeing how long each task takes for you to perform.
Before we begin testing – Have you printed your Test Scenarios and Usability Study – New Features
documentation? If not, please do so before we begin.”
Pre-testing Set-up:
o Download and save the three XML files that were sent to you
o Login with your assigned username and password to https://mu3.prognosisinnovation.com
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TEST 1 – Create a New Patient.
Below are three sets of patient information. Select one of the three choices and use the information provided to
create a New Patient.
For Inpatient participants, create an Observation (OO) Care Level visit for the selected patient. For Ambulatory
participants, create a Clinic (OC) Care Level visit for the selected patient. If you are testing both, please create
both an OO and an OC visit for the selected patient.
Use “John Rodriguez” as the provider.
Note: For any required fields that are not included in the test script, any valid choice may be entered. Also, note
that some of the below fields are new functionality. Refer to your Usability Study – New Features documentation,
as needed.
When you have completed creating one new patient and entering the specified information, please say
“Done”.
Begin the test now.
Patient 1:
o Date of Birth: 3/30/1977
o Sex : Female
o Race: Native Hawaiian or Other Pacific Islander
o Ethnicity : Not Hispanic or Latino
o Preferred Language : English
The following is New Functionality. Refer to Usability Study – New Features document (Patient Demographics in
ChartAccess Profile)
o Sexual Orientation : Lesbian, gay, or homosexual
o Gender Identity : Identifies as Female
o Additional Race: Samoan
Patient 2:
o Date of Birth : 8/31/1938
o Sex : Male
o Race: Black or African American
o Ethnicity : Not Hispanic or Latino
o Preferred Language : French
The following is New Functionality. Refer to Usability Study – New Features document (Patient Demographics in
ChartAccess Profile)
o Sexual Orientation : Straight or heterosexual
o Gender Identity : Identifies as Male
o Additional Race(s): Haitian,
Dominica Islander
Patient 3:
o Date of Birth : 4/7/1980
o Sex : Female
o Race : Declined to Specify
o Ethnicity : Declined to Specify
The following is New Functionality. Refer to Usability Study – New Features document (Patient Demographics in
ChartAccess Profile)
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o Preferred Language : Declined to Specify
o Sexual Orientation : Choose Not to Disclose
o Gender Identity : Choose Not to Disclose

TEST 2 – Change Patient Information.
Using the same patient as selected in Test 1, make the listed changes in ChartAccess Profile information.
When you have completed the modifications to your test patient, please say “Done”.
Begin the test now.
Patient 1:
o Date of Birth : 9/17/1998
o Sex : Male
o Race : Declined to Specify
o Ethnicity : Declined to Specify
o Preferred Language : Declined to Specify
o Sexual Orientation : Don’t know
o Gender Identity : Genderqueer, neither exclusively male nor female
Patient 2:
o Date of Birth : 3/15/1989
o Sex : Female
o Ethnicity: Hispanic or Latino
o Additional Ethnicity: Dominican
Latin American
o Preferred Language: Spanish
o Sexual Orientation : Bisexual
o Gender Identity : Male-to-Female (MTF)/Transgender Female/Trans Woman
o Additional Race : Dominican
Patient 3:
o

Date of Birth : 5/24/1990

o

Sex : Male

o

Race : White

o

Ethnicity : Not Hispanic or Latino

o

Preferred Language : French

o

Sexual Orientation : Something else, please describe

o

Gender Identity : Female-to-Male (FTM)/Transgender Male/Trans Man

o

Additional Race(s): Blackfoot Sioux
French
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TEST 3 – Review Patient Information.
Return to the Chart Summary screen.
Using the same patient as selected in Test 1 and Test 2, access and review the Profile information for your patient.
When you have completed accessing and reviewing your test patient information, please say “Done”.
Begin the test now.

TEST 4 – Enter Allergy Information.
Using the same patient as selected in the previous tests, complete the following to add allergy information to the
patient.
Note: For any required fields that are not included in the test script, any valid choice may be entered.
When you have completed entry of the allergy information, please say “Done”.
Begin the test now.
o Add “Penicillins” Allergy Group. Use a Reaction Type of “Anaphylactic Shock” and a Severity Level of
“Moderate to severe”.
o

Return to the Patient Summary screen of your test patient before adding the next Allergy.

o

Add “Abreva” allergy. Use a Reaction Type of “Itching” and a Severity Level of “Mild”.

TEST 5 – Modify Allergy Information
Using the same patient as in Test 4, modify the allergy information as listed below.
When you have completed entry of the allergy information, please say “Done”.
Begin the test now.
For the “Abreva” allergy. Change the Severity Level from “Mild” to “Moderate”.

TEST 6 – Enter Patient’s Current Medications List.
Using the same patient as selected in the previous tests, enter the listed medications as the patient’s current
medications. (For Inpatient, assume these medications will be given from “Patient Supply”.)
When you have completed entry of the current medication information, please say “Done”.
Begin the test now.
Current Medication List:
· Revlimid 20mg (Lenalidomide), once a day for 30 days
· Lisinopril 20mg, once a day for 30 days

TEST 7A – (Inpatient Participants) Enter Patient’s Problem List.
Using the same Observation patient as selected in the previous tests, enter patient’s problems as listed below.
When you have completed entry of the patient’s problem information, please say “Done”.
Begin the test now.
o Diabetes Mellitus Type 2 (disorder) (SNOMED code: 44054006)
o Set the Symptom Start Date for this problem as one day before the current date. For example, if
today’s date is 8/14/2017, enter the start date for this problem as 8/13/2017
o Fever (SNOMED code: 386661006)
o Use today’s date as the Symptom Start Date for this problem
o CEREBRAL INFRC DUE TO UNSP OCCLS OR STENOSIS OF BASILAR ART (ICD-10 of I63.22)

EHR Usability Test Report of ChartAccess © 6
Page 34

TEST 7B – (Ambulatory Participants) Enter Patient’s Problem List.
Using a patient designated by your Test Administrator, select and view Past Medical History for problems as listed
below with past dates. Then enter the new problem.
When you have completed entry of the patient’s problem information, please say “Done”.
Begin the test now.
Past Medical History:
o Diabetes Mellitus Type 2 (disorder) (SNOMED code: 44054006)
o View the past medical history that shows this problem began on 6/1/2017
o CEREBRAL INFRC DUE TO UNSP OCCLS OR STENOSIS OF BASILAR ART (ICD-10 of I63.22)
o View the past medical history that shows this problem began on 7/1/2017
Current Problem:
o Fever (SNOMED code: 386661006)
o Use today’s date as the Symptom Start Date for this problem

TEST 8A – (Inpatient Participants) – Modify the Patient’s Problem List.
Modify the patient’s problem as listed below.
When you have completed modification of the patient’s problem information, please say “Done”.
Begin the test now.
o For the Diabetes Mellitus Type 2 (disorder) (SNOMED code: 44054006): Change the Status of the
Problem to “Resolved”. Use today’s date as the Date Resolved.

TEST 8B – (Ambulatory Participants) – Modify the Patient’s Problem List.
Using a patient designated by your Test Administrator, modify the patient’s problem as listed below.
When you have completed modification of the patient’s problem information, please say “Done”.
Begin the test now.
o Fever (SNOMED code: 386661006)
o Edit the problem and change to Nausea and Vomiting (SNOMED code: 16932000)

EHR Usability Test Report of ChartAccess © 6
Page 35

TEST 9 – Create New Medication Orders (Inpatient and Ambulatory)
Add the following medications to your test patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed entry of the medication information, please say “Done”.
Begin the test now.
o Ceftriaxone 250 MG/ML twice daily
o Tylenol 500 MG one tablet as needed for 10 days, Route: Oral
o
o

Darbepoetin Alfa 0.5 MG/ML once a week, Route: Injection
Amoxicillin 500 MG one capsule every 12 hours, Route: Oral

Respond to the automatic alerts, as required.
Proctor verifies major (Revlimid) drug-drug contraindications are automatically provided based on the patient’s
current medication list and prior to completing the medication order.
Proctor verifies drug-allergy contraindication (Penicillin-Amoxicillin) is automatically provided based on the
patient’s current medication list and prior to completing the medication order.

TEST 10 – Modify Medication Orders. (Inpatient and Ambulatory)
Change the medications for your test patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed changing the medication information, please say “Done”.
Begin the test now.
o Change from Ceftriaxone 250 MG/ML twice daily to Ceftriaxone 500 MG/ML twice daily

o

Tylenol 500 MG one tablet as needed for 10 days to Tylenol 500mg one tablet twice daily for
3 days

TEST 11 – Create a Lab Order. (Inpatient and Ambulatory)
Add the following lab orders to your patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed adding the lab order, please say “Done”.
Begin the test now.
o Gas panel in arterial blood
o

LDL Cholestrol

When Test 11 is complete, the Proctor should result the LDL order with a value of 200, in order to stage data for
the Clinical Decision Support test for “View Clinical Decision Support Interventions”.
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TEST 12 – Modify a Lab Order. (Inpatient and Ambulatory)
Modify the lab order of your patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed the lab order modification, please say “Done”.
Begin the test now.
o Instead of “Gas panel in arterial blood”, the lab order should be “Gas and carbon monoxide panel in
arterial blood”. Perform the necessary steps to replace the ordered lab with this new order choice.

TEST 13 – Create a Radiology Order. (Inpatient and Ambulatory)
Add the following radiology order to your patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed adding the Radiology order, please say “Done”.
Begin the test now.
o CT abdomen & pelvis w/contrast material

TEST 14 – Modify a Radiology Order. (Inpatient and Ambulatory)
Modify the radiology order of your patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed the radiology order modification, please say “Done”.
Begin the test now.
o Instead of “CT abdomen & pelvis w/contrast material”, the radiology order should be “CT abdomen &
pelvis w/o contrast material”. Perform the necessary steps to replace the ordered radiology item
with this new order choice.

TEST 15 – Access the Medication Orders. (Inpatient and Ambulatory)
In this test, you should review the list of the medication orders for your patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed reviewing the medication information, please say “Done”.
Begin the test now.
o Ceftriaxone 250 MG/ML
o Tylenol 500 MG
o Darbepoetin Alfa 0.5 MG/ML
o Amoxicillin 500 MG
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TEST 16 – Access the Lab Order. (Inpatient and Ambulatory)
In this test, you should review the lab order of your patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed reviewing the lab order, please say “Done”.
Begin the test now.
o Gas and carbon monoxide panel in arterial blood

TEST 17 – Access the Radiology Order. (Inpatient and Ambulatory)
In this test, you should review radiology order of your patient.
(If testing both Inpatient and Ambulatory, repeat for both visits.)
When you have completed reviewing the radiology order, please say “Done”.
Begin the test now.
o CT abdomen & pelvis w/o contrast material

TEST 18 – Trigger CDS alerts based on incorporation of CCD. (Inpatient)
For this test you will need <CCD files provided by your Proctor>. Use your original test patient for these test cases
When you have finished incorporating the files and reconciling per the instructions, please say “Done”.
Begin the test now.
Test Case 1 - Using the first file provided, incorporate allergies, problems, and medications.
Test Case 2 - Using the second file provided, incorporate allergies, problems, and medications.
When both files have been successfully incorporated, take the following actions:
o Reconcile the allergies: Reject the Penicillin G Benzathine allergy and Accept the Ampicillin allergy
o Reconcile the Problems/Diagnoses: Accept the Essential hypertension (Disorder), Severe Hypothyroidism
(Disorder), and Chronic rejection of renal transplant (disorder). Reject the Fever. Accept the Overweight
Finding and confirm that it is accepted as a Resolved diagnosis.
o Reconcile the Medications: Continue the Aranesp 0.5 MG/ML. Discontinue the Tylenol 500mg because it
has already been ordered for your patient.

TEST 19 – Trigger CDS alerts based on incorporation of CCD. (Inpatient)
For this test you will need a new patient visit:

Open the most recent visit for patient TEST, CDS INTERVENTIONS
When you have confirmed that CDS Interventions were created, please say “Done”.
Begin the test now.
For this test you will need the following file: Clinical_Document_for_CYNTHIA_test_694_270801.xml
o Using the new test patient, incorporate the provided CCD file. Reconcile the allergies, medications, and
diagnoses (aka accept the allergies and diagnoses, and continue the incorporated medication).
o Check the CDS Interventions to confirm that the incorporated and reconciled items triggered Clinical
Decision Support Interventions.
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Proctor – prior to running Test 20, turn permissions to the items in the screen print off for the RN role.
RN role permissions

TEST 20 – Role-based Security for CDS Interventions and Therapeutic
Reference Info. (Inpatient)
This test has two parts. For the first part, use the user ID and password that you were assigned. For the second
part, log off and use the user ID and password provided below.
When you have completed the above security actions, please say “Done”.
Begin the test now.
Part 1 – Attempt to grant User “roles and privileges” to the RN user role for the following actions:
o Access CDS Reference Links
o Trigger Demographic Intervention
o Trigger Demographic Intervention/Vital Signs Intervention
o Trigger Medication Allergy Intervention
o Trigger Medication Intervention
o Trigger Problem Intervention
o Trigger Lab Tests and Results Intervention
o Trigger Vital Signs Intervention
Part 2 – Log off. Log back on using the following User ID and Password:
o User ID – usability.superuser
o Password – superuser1
Attempt to grant User “roles and privileges” to the RN user role for the following actions:
o Access CDS Reference Links
o Trigger Demographic Intervention
o Trigger Demographic Intervention/Vital Signs Intervention
o Trigger Medication Allergy Intervention
o Trigger Medication Intervention
o Trigger Problem Intervention
o Trigger Lab Tests and Results Intervention
o Trigger Vital Signs Intervention
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TEST 21 – View Clinical Decision Support Interventions and Attributes.
(Inpatient)
Log off and log back on using your assigned User ID and Password.
Open the chart of the test patient you created. View the CDS Interventions. (Hint: the icon for these alerts will be
in your system tray.)
When you have viewed the CDS Interventions and Attributes, please say “Done”.
Begin the test now.
When reviewing the CDS Interventions, confirm that you can see the following attributes:
o Bibliographic citation of the intervention (clinical research/guideline)
o Developer of the intervention (translation from clinical research/guideline)
o Funding source of the intervention development technical implementation
o Release and, if applicable, revision date(s) of the intervention or reference source
o The developer of the intervention, and where clinically indicated, the bibliographic citation of the
intervention (clinical research/guideline)
Proctor – Note whether seven CDS Interventions were displayed and viewed.

TEST 22 – View therapeutic reference resources. (Inpatient)
From the CDS Interventions view, select one of the Therapeutic Reference links.
When you have viewed one of the Therapeutic Reference documents, please say “Done”.
Begin the test now.
Confirm that you are able to view the linked reference documents.

TEST 23 – Implantable Device List. (Inpatient)
This test is a new feature – refer to your Usability Study – New Features documentation to understand how to
access and use this feature.
Use your original test patient for this test. You may copy and paste the unique device identifiers instead of
manually keying them.
When you have completed all three test cases, please say “Done”.
Begin the test now.
Test Case 1
Input the following unique device identifier (UDI):
(01)10884521062856(11)141231(17)150707(10)A213B1(21)1234
Parse the UDI.
Confirm that the following information auto-populates into the screen:

Device number;

Lot or batch within which a device was manufactured;

Serial number of a specific device;

Expiration date of a specific device;

Date a specific device was manufactured; and

Distinct identification code for a human cell, tissue, or cellular and tissue-based product (HCT/P)
regulated as a device.
Test Case 2
Input the following unique device identifier (UDI):
+B066000325011NS1/$$420020216LOT123456789012345/SXYZ456789012345678/16D20130202C1
Parse the UDI.
Confirm that the following information auto-populates into the screen:

Device number;

Lot or batch within which a device was manufactured;

Serial number of a specific device;

Expiration date of a specific device;

Date a specific device was manufactured; and
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Distinct identification code for a human cell, tissue, or cellular and tissue-based product (HCT/P)
regulated as a device.

Test Case 3
Input the following unique device identifier (UDI):
=/W4146EB0010T0475=,000025=A99971312345600=>014032=}013032&,1000000000000XYZ123
Parse the UDI.
Confirm that the following information auto-populates into the screen:

Device number;

Lot or batch within which a device was manufactured;

Serial number of a specific device;

Expiration date of a specific device;

Date a specific device was manufactured; and

Distinct identification code for a human cell, tissue, or cellular and tissue-based product (HCT/P)
regulated as a device.

TEST 24 – Record Information for Deceased Patient (Inpatient and
Ambulatory)
During the discharge of your patient, you will record the patient’s preliminary cause of death and date of death.
(If testing Inpatient and Ambulatory, repeat for both visits)
When you have completed recording the death information, please say “Done”.
Begin the test now.
Discharge Disposition: Expired
Preliminary Cause of Death: Cardiac Arrest
Date of Death: Today’s date
Thank you for your participation. Please share with us your comments on this study.

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, the goals of this
test are to assess:
5.

The efficiency of ChartAccess by measuring the length of time it takes for a user to complete specific
tasks; and the total number of tasks successfully completed during the study.

6.

The efficiency of ChartAccess by measuring the path deviations taken by the user during the tasks.

7.

The effectiveness of ChartAccess by measuring the number and types of errors experienced by the user
during the tasks.

8.

The satisfaction of the user with ChartAccess by logging their comments on the tasks.

Data Scoring
The table below details how each task was scored.
Measure
Rationale and Scoring
Efficiency:
Timing started when the administrator said ‘Begin’. The time ended when the participant
Task Time
said ‘Done’. In the event that the participant finished, and did not say ‘Done’, the
administrator stopped the clock when it was clear the participant had completed the task.
Task times were only counted if the participant completed the task in the allotted time.
The average time per task was calculated for each task.
Effectiveness:
The task resulted in an error if the participant: failed to finish the task in the allotted
Task Errors
time; or, if they became ‘stuck’ and could not proceed without asking for assistance. Task
time was not counted when the task resulted in an error.
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Efficiency:
Path Deviations

Effectiveness:
Task Success

We calculated the error % for each task by taking the total number of errors for each task
and divided that number by the total attempts at the task.
The participant’s path (i.e., steps) through the application was recorded. Deviations occur
if the participant, for example, went to a wrong screen, clicked on an incorrect menu
item, followed an incorrect link, or interacted incorrectly with an on-screen control. This
path was 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.
A task was considered a success if the participant completed the task in the allotted time.
To calculate the task success rate, we simply divided the total number of successful tasks
by the total number of tasks completed.
The time designated for each task was determined by taking the optimal time to complete
the task and multiplying it by a factor of 1.25 to allow for those users that may not have
been fully trained on the application.

Data Logger Elements to record:
Task Success:

Success easily accomplished <or> Not normal workflow however did achieve task <or> Observed they were
having difficulty

If having difficulty, record stated reason. For example: new to application, had never performed
How long did task take?

Record number of seconds
Path Steps and Deviations:

Record total number of path steps taken

Record number of deviations
Types of Errors

Failure to complete task

Failure to complete task within allocated time
Participant Verbalizations

Record comments participant made about the task
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Designated Task Times and Optimal Step Count
Task
#

Task Description

Allocated
Time

Optimal
Step
Count

Task
#

Task Description

Allocated
Time

Optimal
Step
Count

1

Create a patient

1173.75

9

11

Create a Lab Order

123.75

9

2

Change Pt Information

317.5

4

12

Modify a Lab Order

103.75

7

3

Review Pt Information

68.75

2

13

Create a Radiology
Order

96.25

9

4

Enter Allergy
Information

188.75

9

14

Modify a Radiology
Order

96.25

9

5

Modify Allergy
Information

37.5

5

15

Access the Med Orders

47

5

210

10

16

Access the Lab Orders

38.75

2

210

6

17

Access the Radiology
Orders

37.5

2

6(A)

6(B)

Enter Patient's Current
Medication List
(IP)
Enter Patient's Current
Medication List
(AMB)

7(A)

Enter Patient's
Problem List (IP)

302.5

16

18

Incorporate Continuity
of Care Data

1083.75

26

8(A)

Modify Patient's
Problem List (IP)

81.25

3

19

Trigger CDS Alerts
based on incorporation
of CCD

256.25

24

7(B)

Enter Patient's
Problem List (AMB)

300

7

20

Role-based Security of
CDS Interventions and
Therapeutic Reference
Info

151.25

6

8(B)

Modify Patient's
Problem List (AMB)

80

3

21

View Clinical Decision
Support Interventions
and Attributes

68.75

2

9

Create New
Medication Orders

530

13

22

View Therapeutics
Reference Resources

65

2

9.1

Drug-Drug Drug-Allergy
(time included in
Create New
Medication Orders)

530

6

23

Implantable Device
List

820

16

10

Modify Medication
Orders

226.25

10

24

Record Information for
Deceased Patient

117.5

4
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Task
#

Task Description

Allocated
Time

Optimal
Step
Count

25

Deny Pharmacy
Request to Change a
Prescription

719

6

26

Change Prescription
from Pharmacy
Request to Change a
Prescription

694

8

27

Cancel a Prescription

118

6

28

Refill a Prescription

398

6

29

Deny a Refill Request

255

6

1. Participants Demographics
Gender
Male
Female

Count
2
22

Age
Grouping Count
20-29

4

30-39

2

40-49

12

50-59

3

60-69

3

Participant
Product
(ChartAccess)
Experience
Months
<12

5

12-23

5

24-35

6

36-47

5

>48

3
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User Roles
RN, Critical Care, Administrative Staff-Critical Access
Hospital
RN, Ambulatory Clinic
LPN, Ambulatory Clinic
RMA/Receptionist-Ambulatory Clinic
Chief Nursing Officer, Rural Critical Access Hospital
Med Surg Nurse, Rural Hospital
LVN, Ambulatory Clinic
Director Of Nursing, Rural Hospital
I.T. Director, RN, Admin Staff, Rural Critical Access
Hospital
Electronic Health Record Liaison-Critical Access Rural
Hospital
RN, Critical Access Hospital
RN, Assistant Director of Nursing-Critical Access Hospital
RN-Rural Hospital
LVN, Ambulatory Clinic
APRN, Ambulatory Clinic
APRN, Family Practice
Nurse Practitioner, Family Care Clinic
RN, BSN, MSN, NP-C, Ambulatory Clinic
Patient Accounts Manager, Rural Hospital
Patient Billing, Rural Hospital
Administrative Staff RN, Rural Hospital
LVN, Ambulatory Clinic
LVN, Ambulatory Clinic
Clinical Analyst/Infection Control-Rural Hospital

