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 1 Executive Summary 
Epic staff conducted a usability study of the Epic 2018 version of EpicCare Ambulatory Base1 in February and 

March 2018 at several healthcare organizations. The purpose of this study was to evaluate the usability of the 

user interface and provide quantitative analysis of the usability of EpicCare Ambulatory. During the usability 

test, 140 healthcare providers used EpicCare Ambulatory in simulated, representative tasks. Each task was 

analyzed for risk using the methods detailed in section 3.3. 

This study collected performance data on various tasks typically conducted by physicians and nurses. The 
tasks correspond to certification criteria identified in 45 CFR Part 170 Subpart C of the Health Information 

Technology: 2015 Edition Health Information Technology (Health IT) Certification Criteria, 2015 Edition Base Electronic 

Health Record (EHR) Definition, and ONC Health IT Certification Program Modifications . For information about the 

overall User-Centered Design (UCD) process at Epic, see the User-Centered Design document. 

Participants in the usability study had experience with a prior version of EpicCare Ambulatory. The 

moderators introduced the test and instructed participants to complete a series of tasks, given one at a time, 

using EpicCare Ambulatory, following the testing procedures outlined in section 3.4. After each task, the 

participants were asked to complete an Ease of Task Completion rating for that task. The participants’ 

interactions with the screen, facial expressions, and verbalizations were recorded electronically during the test 

and later analyzed to collect time measurements and evaluate performance. The moderators did not assist the 

participants in completing the tasks. All participant data was de-identified.  

In accordance with the examples in the NIST 7742 Customized Common Industry Format Template for Electronic 

Health Record Usability Testing, various recommended metrics were used to evaluate the usability of the 

software. The following quantitative metrics were collected for each eligible participant: 

 Task completion 

 Time to complete each task 

 Number and type of unnecessary steps 

 Number and type of extra steps 

 Participant’s Ease of Task Completion ratings 

In addition to the performance data, the following qualitative observations were made:  

 Post-test debrief comments 

 Major findings 

 Areas for improvement 

 2 Introduction 

2.1 Procedure Overview 

The usability study was conducted on the Epic 2018 version of EpicCare Ambulatory Base, which facilitates 

outpatient care workflows and presents healthcare providers in an ambulatory setting with integrated medical 

information documented in a single patient chart. This usability study included realistic scenarios typically 

                                              

1 ONC Health IT Certification (for Meaningful Use) information including pricing and limitations is available here: http://www.epic.com/Docs/MUCertification.pdf. 
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encountered by clinicians who use EpicCare Ambulatory. Scenarios were constructed in collaboration with 

clinicians to ensure clinical accuracy. 

The purpose of the usability study was to validate and provide quantitative evidence of the usability of 

EpicCare Ambulatory Base. Accordingly, the testing data measured efficiency, effectiveness, and user 

satisfaction through a collection of metrics including time spent on each task, extra and unnecessary steps 

taken per task, and Ease of Task Completion ratings from participants. 

For the purpose of reporting findings from this usability study, commonly used terms are defined as follows:  

 Participant: A clinician who has experience with a prior version of EpicCare Ambulatory, is eligible 

for participation in the usability study as determined by the Recruiting Screener (see Appendix 1), 

and has completed the usability test 

 Scenario: A patient synopsis given to participants to provide clinical context for tasks 

 Task: A verbal and written clinical workflow that is provided to all participants in the usability study 

and has a predefined desired outcome 

 Subtask: The portion of a task relating to a specific criterion for which data is analyzed 

 Test: The compilation of tasks specific to studied criteria given in a single sitting to a participant 

 Path: A series of actions that can be taken in EpicCare Ambulatory Base to reach an outcome 

The study was performed on the Epic 2018 version of EpicCare Ambulatory Base. 

2.2 Certification Usability Testing in Context 

The usability testing Epic publically reports for ONC 2015 Edition certification represents a small segment of 

the work Epic puts toward user centered design and quality assurance. Epic’s user centered design processes 

and quality management system focus on designing and developing high quality software based on a deep 

understanding of the user, task, and environment. 

Epic approaches usability from multiple angles to create workflows that are simple, intuitive, and attractive 

while providing sophisticated functionality and promoting productivity and efficiency. 

Fig 1: User Centered Design Process 

 

Research 
It’s critical that Epic software developers understand users’ requirements, needs, values, and goals. All Epic 

software developers conduct extensive ethnographic research including user interviews, workflow 

observation, and focus groups.  
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Collaborative Design and Development 

Development projects are selected and prioritized based on feedback from Epic users. Following that input, 

the design team, comprised of software developers, clinicians, usability professionals, users, and operational 

stakeholders, detail how proposed development addresses the user’s goals.  

From wireframe mockups to prototype-based formative usability testing, users are involved in all aspects of 

the design process. Epic conducts group design sessions in person and via webcasts and calls with members of 

the Epic community. In addition, internal user experience experts evaluate designs based on industry-standard 

usability heuristics and Epic’s usability style guide.  

User Testing 

Epic performs both formative and summative testing. Formative testing early in the cycle informs broad 

design decisions. Summative testing on pre-release and released development quantifies usability and 

identifies major areas for future focus and improvement. Epic uses industry-standard usability testing 

techniques, including card sorts, preference testing, and eye tracking, to collect feedback and establish design 

goals.  

Customer staff who come to Epic for training and conferences have the opportunity to participate in usability 

labs and simulations labs to take part in formative testing and give feedback on in -process development.  

 3 Method 

3.1 Participants 

A total of 75 ambulatory physicians and 65 ambulatory nurses participated in the study. Physicians were asked 

to complete 10 tasks and nurses had 13 tasks. Participants were recruited by leaders at their organization and 

were not compensated by Epic for their time. EpicCare Ambulatory Base is designed to accommodate 

physician and nurse specialists, therapists, and other specialized care providers in addition to primary care 

providers, in an ambulatory setting. The participants were actual users of a previous version of EpicCare 

Ambulatory. Participants were not directly connected to the development of EpicCare Ambulatory, nor were 

they employed by Epic.  

Participants completed a recruiting screener that was used to gather recommended demographic data and to 

verify eligibility for participation in the study (see Appendix 1 for the Recruiting Screener used for this study). 

Recruited participants represented a mix of backgrounds and demographic characteristics. Participants were 

assigned an alphanumeric participant identifier at the time of the usability test to de-identify results.  

Of the 102 physicians who were given the Recruiting Screener, 75 qualified to participate in the usability study. 

Of the 106 nurses who were given the Recruiting Screener, 65 qualified to participate in the usability study. 

The 65 eligible nurses included 37 registered nurses, 13 licensed practical nurses, and 15 medical assistants. 

The most common reason for ineligibility was that the participant did not provide patient care (see Appendix 

1 for full list of eligibility criteria). Participants were scheduled for individual 30-minute testing sessions. 

Demographic data is listed in Tables 1-2 and summarized in Appendix 3. 
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Table 1: Participant Demographics – Ambulatory Physicians 
 

ID 

 

Gender Role  Education Leve l Epic User 

Experience 

(Years) 

Specialty (as reported 

by user) 

Age  First 

Language  

English? 

Experience 

in Fie ld 

(Years) 

Computer 

Use  

(Years) 

1 A35 M Physician Doctorate (MD, 

DO, PhD, DNP) 

1 Internal Medicine 60-69 Yes 38 30 

2 A39 M Physician; 

CMO 

Doctorate (MD, 

DO, PhD, DNP) 

0.75 Internal Medicine; 

Pediatrics 

50-59 Yes 27 30 

3 A47 M Physician; 

CMIO 

Doctorate (MD, 

DO, PhD, DNP) 

2.5 Family Medicine 40-49 Yes 17 25 

4 A53 M Physician Doctorate (MD, 

DO, PhD, DNP) 

7 Internal Medicine 30-39 Yes 7 15 

5 A58 M Physician Doctorate (MD, 

DO, PhD, DNP) 

15 Internal Medicine 50-59 Yes 22 25 

6 A63 F Physician; 

CEO, CMIO, 
CIO, e tc. 

Doctorate (MD, 

DO, PhD, DNP) 

15 Internal Medicine 40-49 No 17 20 

7 A70 M Physician; 

CEO, CMIO, 
CIO, e tc. 

Doctorate (MD, 

DO, PhD, DNP) 

2 Cardiology 40-49 No 5 20 

8 A224 M Physician Doctorate (MD, 

DO, PhD, DNP) 

9 Internal Medicine 50-59 Yes 21 30 

9 A402 M Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Pediatrics 40-49 Yes 20 20 

10 A404 F Physician Doctorate (MD, 

DO, PhD, DNP) 

3.5 Pediatrics 20-29 Yes 3.5 4 

11 A406 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Internal Medicine 50-59 No 20 10 

12 A407 F Physician Doctorate (MD, 

DO, PhD, DNP) 

9 Pediatrics 40-49 Yes 20 25 

13 B04 M Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Family Medicine 50-59 Yes 25 20 

14 B08 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Neurology 50-59 Yes 25 20 

15 B10 F Physician Doctorate (MD, 

DO, PhD, DNP) 

8 Psychiatry 60-69 Yes 30 40 

16 B13 F Physician Doctorate (MD, 

DO, PhD, DNP) 

3 Neurology 30-39 No 4 16 

17 B15 F Physician Doctorate (MD, 

DO, PhD, DNP) 

1.75 Family Medicine 40-49 Yes 20 25 
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ID 

 

Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as reported 

by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  
(Years) 

18 B35 M Physician Doctorate (MD, 

DO, PhD, DNP) 

6 Pulmonary; Critical 

Care  

50-59 Yes 15 30 

19 B42 F Physician; 

Director 

Doctorate (MD, 

DO, PhD, DNP) 

1.5 Family Medicine 40-49 Yes 17 30 

20 B48 F Physician Doctorate (MD, 

DO, PhD, DNP) 

0.5 Family Medicine 30-39 Yes 7 30 

21 B49 M Physician Doctorate (MD, 

DO, PhD, DNP) 

1.5 Geriatrics; Internal 

Medicine  

50-59 No 15 15 

22 B53 F Physician Doctorate (MD, 

DO, PhD, DNP) 

1.5 Internal Medicine 40-49 No 9 20 

23 B55 M Physician Doctorate (MD, 

DO, PhD, DNP) 

1.5 Geriatrics 50-59 Yes 18 20 

24 B59 F Physician Doctorate (MD, 

DO, PhD, DNP) 

1.5 Internal Medicine 30-39 Yes 3 20 

25 B102 F Physician Doctorate (MD, 

DO, PhD, DNP) 

1 Pediatrics 40-49 Yes 10 18 

26 B104 M Physician Doctorate (MD, 

DO, PhD, DNP) 

7.5 Family Medicine 30-39 Yes 8 25 

27 C201 M Physician Doctorate (MD, 

DO, PhD, DNP) 

3 General & Colorectal 50-59 No 20 20 

28 C405 F Physician Doctorate (MD, 

DO, PhD, DNP) 

1 Family Medicine 20-29 Yes 1 10 

29 C406 F Physician Doctorate (MD, 

DO, PhD, DNP) 

4 Internal Medicine 40-49 No 17 20 

30 C407 M Physician Doctorate (MD, 

DO, PhD, DNP) 

5 Sleep Medicine; 

Pulmonary; Critical 
Care  

40-49 Yes 10 15 

31 C409 F Physician; 

Director 

Doctorate (MD, 

DO, PhD, DNP) 

5 Family Medicine 40-49 Yes 15 20 

32 C410 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Family Medicine 30-39 Yes 13 25 

33 C411 F Physician Doctorate (MD, 

DO, PhD, DNP) 

3 Internal Medicine 30-39 Yes 20 20 

34 C413 F Physician Doctorate (MD, 

DO, PhD, DNP) 

14 Internal Medicine 40-49 No 18 20 

35 C419 F Physician Doctorate (MD, 

DO, PhD, DNP) 

3.5 Endocrinology 40-49 Yes 14 35 
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ID 

 

Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as reported 

by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  
(Years) 

36 C421 F Physician Doctorate (MD, 

DO, PhD, DNP) 

5 Internal Medicine 40-49 Yes 20 20 

37 C424 F Physician Doctorate (MD, 

DO, PhD, DNP) 

3.5 Internal Medicine 40-49 Yes 20 30 

38 C425 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Family Medicine 40-49 Yes 19 30 

39 E02 M Physician; 

CEO, CMIO, 
CIO, e tc. 

Doctorate (MD, 

DO, PhD, DNP) 

15 Family Medicine 40-49 Yes 20 20 

40 E06 F Physician Doctorate (MD, 

DO, PhD, DNP) 

16 Pediatrics 50-59 Yes 27 15 

41 E11 M Physician; 

CEO, CMIO, 

CIO, e tc. 

Doctorate (MD, 

DO, PhD, DNP) 

14 OB/GYN 70-79 Yes 43 34 

42 E13 F Physician Doctorate (MD, 

DO, PhD, DNP) 

3 Internal Medicine 50-59 No 25 6 

43 E302 M Physician; 

Director 

Doctorate (MD, 

DO, PhD, DNP) 

10 Endocrinology 40-49 Yes 8 30 

44 E305 M Physician Doctorate (MD, 

DO, PhD, DNP) 

14 Internal Medicine 40-49 Yes 14 20 

45 E307 M Physician Doctorate (MD, 

DO, PhD, DNP) 

12 Psychiatry 50-59 Yes 22 35 

46 E315 F Physician Doctorate (MD, 

DO, PhD, DNP) 

3 Internal Medicine 60-69 Yes 29 25 

47 E408 F Physician Doctorate (MD, 

DO, PhD, DNP) 

6 OB/GYN 50-59 Yes 23 35 

48 E413 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Internal Medicine 30-39 Yes 8 20 

49 F01 M Physician; 

Director 

Doctorate (MD, 

DO, PhD, DNP) 

19 Family Medicine 50-59 Yes 27 28 

50 F02 M Physician Doctorate (MD, 

DO, PhD, DNP) 

6 Family Medicine 60-69 Yes 30 28 

51 F04 M Physician Doctorate (MD, 

DO, PhD, DNP) 

19 Internal Medicine 40-49 Yes 14 30 

52 F05 M Physician Doctorate (MD, 

DO, PhD, DNP) 

17 Internal Medicine; 

Pediatrics 

50-59 Yes 21 35 
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ID 

 

Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as reported 

by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  
(Years) 

53 F06 F Physician Doctorate (MD, 

DO, PhD, DNP) 

19 Internal Medicine 40-49 Yes 19 20 

54 F10 M Physician Doctorate (MD, 

DO, PhD, DNP) 

19 Internal Medicine 50-59 Yes 27 28 

55 G03 M Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Family Medicine 40-49 No 17 20 

56 G04 M Physician Doctorate (MD, 

DO, PhD, DNP) 

7 Physiatry 50-59 Yes 34 35 

57 G13 M Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Family Medicine 40-49 Yes 17 20 

58 G15 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Family Medicine 40-49 Yes 20 20 

59 I01 M Physician Doctorate (MD, 

DO, PhD, DNP) 

2 Internal Medicine 50-59 Yes 29 25 

60 I02 F Physician Doctorate (MD, 

DO, PhD, DNP) 

5 Pediatrics 40-49 Yes 9 20 

61 I03 M Physician Doctorate (MD, 

DO, PhD, DNP) 

2 Internal Medicine 30-39 Yes 8 25 

62 I04 M Physician Doctorate (MD, 

DO, PhD, DNP) 

4 Family Medicine 40-49 Yes 10 30 

63 I10 F Physician Doctorate (MD, 

DO, PhD, DNP) 

2 Internal Medicine 60-69 Yes 25 20 

64 I20 M Physician Doctorate (MD, 

DO, PhD, DNP) 

1 Family Medicine 40-49 Yes 9 25 

65 I25 M Physician Doctorate (MD, 

DO, PhD, DNP) 

1.5 Internal Medicine 40-49 Yes 15 30 

66 I38 F Physician Doctorate (MD, 

DO, PhD, DNP) 

1 Family Medicine 50-59 Yes 19 20 

67 J20 F Physician Doctorate (MD, 

DO, PhD, DNP) 

2 Pediatrics 50-59 No 20 18 

68 J21 M Physician Doctorate (MD, 

DO, PhD, DNP) 

0.67 Psychiatry 50-59 No 20 20 

69 J24 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Pediatrics 50-59 Yes 26 22 

70 J25 M Physician Doctorate (MD, 

DO, PhD, DNP) 

7 Internal Medicine 40-49 Yes 14 30 
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ID 

 

Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as reported 

by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  
(Years) 

71 J29 M Physician Doctorate (MD, 

DO, PhD, DNP) 

7 Anesthesiology/Pain 

Management 

50-59 Yes 30 23 

72 J30 F Physician Doctorate (MD, 

DO, PhD, DNP) 

15 Pediatric 

Endocrinology 

60-69 Yes 30 23 

73 J31 F Physician Doctorate (MD, 

DO, PhD, DNP) 

12 Internal Medicine 50-59 Yes 26 20 

74 J34 M Physician Doctorate (MD, 

DO, PhD, DNP) 

4 Pediatric Cardiology 30-39 Yes 7 25 

75 J37 F Physician Doctorate (MD, 

DO, PhD, DNP) 

10 Internal Medicine; 

Geriatrics 

30-39 Yes 10 20 

 

Table 2: Participant Demographics – Ambulatory Nurses 
 

ID Gender Role  Education Leve l Epic User 

Experience 

(Years) 

Specialty (as 

reported by user) 

Age  First 

Language  

English? 

Experience 

in Fie ld 

(Years) 

Computer 

Use  (Years) 

1 A16 F Nurse  Bache lor's degree 2 ENT 30-39 Yes 15 20 

2 A24 M Nurse  Bache lor's degree 7 Not reported 40-49 Yes 6 30 

3 A71 F Nurse  Associate degree 0.58 Internal Medicine 50-59 Yes 20 20 

4 A201 F Nurse  Bache lor's degree 15 Medical Surgical 50-59 Yes 25 5 

5 A202 M Licensed 

Practical 
Nurse  (LPN) 

Trade/technical/v

ocational training 

5 Not reported 40-49 Yes 5 27 

6 A203 F Nurse  Bache lor's degree 9 Not reported 60-69 Yes 8 35 

7 A211 F Licensed 

Practical 

Nurse  (LPN) 

Associate degree 2 Not reported 40-49 Yes 6 28 

8 A215 F Medical 

Assistant 

(MA) 

Trade/technical/v

ocational training 

10 Not reported 40-49 No 17 18 

9 A218 F Nurse  Bache lor's degree 7 Orthopedics 50-59 Yes 7 30 

10 A220 F Nurse  Bache lor's degree 10 Orthopedics, Pain, 

Plastics 

30-39 Yes 13 15 

11 A221 F Nurse  Master's degree 

(MSN, MS) 

5 Orthopedics 50-59 Yes 5 >20 



________________________________________________________________________________________________ 

© 2018 Epic Systems Corporation.  12 

 

 

 

ID Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as 

reported by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  (Years) 

12 A403 F Office  

Manager; 
Nurse  

Master's degree 

(MSN, MS) 

20 Primary Care  40-49 Yes 20 >20  

13 A405 F Nurse  Bache lor's degree 8.5 Adult/Geriatric 60-69 Yes 40 >25 

14 A408 F Licensed 

Practical 
Nurse  (LPN) 

Associate degree 8 Pediatrics 40-49 Yes 16 >20 

15 A409 F Nurse  Master's degree 

(MSN, MS) 

9 Pediatrics 40-49 Yes 25 >20 

16 A413 F Nurse  Bache lor's degree 4 Primary Care  20-29 Yes 5 15 

17 B09 F Nurse  Master's degree 

(MSN, MS) 

12 Women's Health 40-49 No 19 15 

18 B17 M Nurse  Master's degree 

(MSN, MS) 

10 Psychiatric Nursing 60-69 Yes 30 >20 

19 B26 F Medical 

Assistant 
(MA) 

Associate degree 1.5 Not reported 30-39 Yes 6 25 

20 B36 F Nurse  Associate degree 2 Neurosurgery 40-49 Yes 18 >30 

21 B37 F Medical 

Assistant 

(MA) 

Bache lor's degree 1 Oncology/Hematolo

gy 

30-39 Yes 8.5 >20 

22 B38 F Medical 

Assistant 

(MA) 

Bache lor's degree 1.5 Orthopedics 40-49 Yes 9 25 

23 B40 F Medical 

Assistant 

(MA) 

Associate degree 10 Family Medicine 30-39 Yes 13 15 

24 B46 F Nurse  Bache lor's degree 0.42 GI/Biologic 

Infusions 

60-69 Yes 38 38 

25 B60 F Medical 

Assistant 

(MA) 

Trade/technical/v

ocational training 

1.5 Not reported 40-49 Yes 20 25 

26 B101 F Medical 

Assistant 

(MA) 

Bache lor's degree 1.5 Internal Medicine 40-49 Yes 9 32 

27 C24 F Nurse  Associate degree 2 Not reported 30-39 No 8 20 

28 C25 F Nurse  Bache lor's degree 4.5 Not reported 50-59 No 4.5 17 
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ID Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as 

reported by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  (Years) 

29 C26 F Nurse  Bache lor's degree 3 Not reported 40-49 No 19 6 

30 C27 F Licensed 

Practical 
Nurse  (LPN) 

Trade/technical/v

ocational training 

2.5 Family Medicine 60-69 Yes 40 20 

31 C28 F Licensed 

Practical 
Nurse  (LPN) 

Associate degree 2 Family Medicine 30-39 Yes 2 10 

32 C29 F Licensed 

Practical 

Nurse  (LPN) 

Some college  

credit, no degree 

2.5 Urology 20-29 No 5 15 

33 C30 F Medical 

Assistant 

(MA) 

Trade/technical/v

ocational training 

5 Family Medicine 40-49 Yes 11 20 

34 C31 M Licensed 

Practical 

Nurse  (LPN) 

Bache lor's degree 4 Not reported 40-49 No 4 >10 

35 C32 F Licensed 

Practical 

Nurse  (LPN) 

Associate degree 2 Family Medicine 20-29 No 3 10 

36 C33 F Nurse  Bache lor's 

degree  

2 Gynecology 30-

39 

Yes 10 15 

37 C427 M Nurse  Associate degree 5 Not reported  50-59 Yes 20 20 

38 C428 M Licensed 

Practical 

Nurse  (LPN) 

Trade/technical/v

ocational training 

5 Not reported 40-49 Yes 21 25 

39 C439 F Licensed 

Practical 

Nurse  (LPN) 

Associate degree 5.5 Family Medicine 60-69 Yes 30 >15 

40 C440 M Nurse  Associate degree 5 Family Medicine 30-39 Yes 6 15 

41 C446 F Licensed 

Practical 

Nurse  (LPN) 

Associate degree 5 Family Medicine 40-49 Yes 12 20 

42 C449 F Licensed 

Practical 
Nurse  (LPN) 

Associate degree 1 Family Medicine 20-29 Yes 6 10 

43 E01 F Nurse  Bache lor's degree 9 Family Medicine 30-39 Yes 10 20 

44 E03 F Nurse  Associate degree 16 Immediate  Care 50-59 Yes 34 20 
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ID Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as 

reported by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  (Years) 

45 E04 F Medical 

Assistant 
(MA) 

Trade/technical/v

ocational training 

14 Immediate  Care 40-49 Yes 25 15 

46 E05 F Nurse  Master's degree 

(MSN, MS) 

1 Cardiology/Pulmon

ology 

50-59 Yes 32 30 

47 E07 F Nurse  Bache lor's degree 16 Neurosurgery 60-69 Yes 18 20 

48 E08 F Nurse  Master's degree 

(MSN, MS) 

15 Cardiology 60-69 Yes 38 20 

49 E12 F Nurse  Bache lor's degree 8 Urogynecology 30-39 No 10 20 

50 E304 F Nurse  Master's degree 

(MSN, MS) 

8 Immediate  Care 60-69 Yes 8 20 

51 E308 F Nurse  Bache lor's degree 6 Neurosurgery 30-39 Yes 13 20 

52 E309 F Medical 

Assistant 
(MA) 

Associate degree 7 Internal Medicine 30-39 Yes 10 20 

53 E310 F Medical 

Assistant 

(MA) 

Some college  

credit, no degree 

6 Urogynecology 30-39 Yes 6 20 

54 E312 F Nurse  Bache lor's degree 12 Urogynecology 30-39 No 8 20 

55 E401 F Medical 

Assistant 

(MA) 

Trade/technical/v

ocational training 

10 Family Medicine 40-49 Yes 10 26 

56 E403 F Medical 

Assistant 

(MA) 

Associate degree 1.5 Not reported 40-49 Yes 10 10 

57 E405 F Nurse  Associate degree 16 Cardiology 50-59 Yes 34 30 

58 E406 F Nurse  Associate degree 5 Internal Medicine 50-59 Yes 13 25 

59 G01 F Nurse  Associate degree 10 Internal Medicine 40-49 Yes 22 15 

60 G05 F Licensed 

Practical 
Nurse  (LPN) 

Trade/technical/v

ocational training 

9 Internal Medicine 30-39 Yes 12 15 

61 G07 F Nurse  Trade/technical/v

ocational training 

6.5 Geriatrics 60-69 Yes 4 7 

62 G08 F Medical 

Assistant 
(MA) 

Associate degree 1 Internal Medicine 40-49 Yes 6 10 
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ID Gender Role  Education Leve l Epic User 

Experience 
(Years) 

Specialty (as 

reported by user) 

Age  First 

Language  
English? 

Experience 

in Fie ld 
(Years) 

Computer 

Use  (Years) 

63 I36 F Medical 

Assistant 
(MA) 

Associate degree 1 Primary Care  40-49 Yes 12 20 

64 I41 F Nurse  Bache lor's degree 2 Cardiac + 

Pulmonary Rehab 

50-59 Yes 13 20 

65 J33 F Nurse  Bache lor's degree 4 Critical Care  30-39 Yes 7 24 

 

3.2 Study Design 

The objective of this study was to demonstrate areas where the application suite performed well—that is, 

effectively, efficiently, and satisfactorily—and identify areas where improvements can be made. 

Participants interacted with the Epic 2018 version of EpicCare Ambulatory Base. Each participant used the 

system in a designated location, usually a conference or training room at the site where the participant is 

employed. All participants were provided with the same instructions by the test moderator. The system was 

evaluated for effectiveness, efficiency, and satisfaction as defined by metrics collected and analyzed for each 

participant: 

 Task completion 

 Time to complete each task 

 Number and type of unnecessary steps 

 Number and type of extra steps 

 Participant’s Ease of Task Completion ratings 

For additional information on usability metrics, see section 3.9.  

3.3 Tasks 

3.3.1 Task List 

Tasks were constructed to be realistic and representative of typical activities a user would complete using 

EpicCare Ambulatory Base. Tasks for the nurse test were constructed to include typical activities performed 

by registered nurses, licensed practical nurses, and medical assistants (for the purposes of this report, the term 

"nurse" applies to these tasks and this combined user group). 

The tasks were prioritized and selected through a combination of the risk analysis framework outlined in 

section 3.3.2 and the priorities outlined in NISTIR 7804-012.  

NISTIR 7804-01 is an industry standard that provides scenarios and guidelines for usability testing of 

Electronic Health Records. Tasks for the usability study were constructed to emphasize priorities articulated 

                                              

2 NISTIR 7804-1 Technical Evaluation, Testing, and Validation of the Usability of Electronic Health Records: Empirically Based Use Cases for Validating Safety-Enhanced Usability Guidelines for 
Standardization 
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in NISTIR 7804-01 (e.g., identification of information, consistency of information and integrity of information), 

and incorporated the NIST test scenarios when applicable.  

Tasks are split into subtasks that are measurable components related to criteria supplied by the ONC. Tasks 

were performed in the order listed below. See Appendix 4 for full task wording. 

Physician Tasks/Subtasks  

Scenario 1: William is a 67-year-old male who has hypercholesterolemia and type 2 diabetes mellitus. He has 

not been consistent in scheduling his follow-up visits and is in today for a routine check-up. 

Task 1: Update the problem list with a new problem based on physical exam results. Review and place pain 

management orders suggested by the system’s diagnosis-specific clinical decision support. 

 §170.315(a)(6) Problem list 

 §170.315(a)(9) Clinical decision support  

Task 2: In response to an emergency phone call, review the medications for a different patient.  

 §170.315(a)(7) Medication list  

Task 3: Sign orders for diabetes disease management.  

 §170.315(a)(2) Computerized provider order entry—Laboratory 

Scenario 2: Richard is a 73-year-old male worried about a persistent cough he recently developed. 

Task 4: Reconcile a problem from a specialist at an outside organization. Review and place follow-up lab orders 

based on the system’s clinical decision support.  

 §170.315(a)(6) Problem list 

 §170.315(b)(2) Clinical information reconciliation and incorporation 

 §170.315(a)(9) Clinical decision support  

Task 5: Modify a medication order to lower the dose for a long-term therapy. 

 §170.315(a)(1) Computerized provider order entry—Medications 

Task 6: Sign an imaging and a laboratory order to assess for possible infection. 

 §170.315(a)(3) Computerized provider order entry—Diagnostic imaging 

 §170.315(a)(2) Computerized provider order entry—Laboratory 

Task 7: Order a medication based on the results of an imaging procedure and assess any interactions. 

 §170.315(a)(1) Computerized provider order entry—Medications 

 §170.315(a)(4) Drug-drug, drug-allergy interaction checks 

 §170.315(b)(3) Electronic prescribing 

Scenario 3: Sandra is a 50-year-old female who has a sore throat and was recently exposed to strep.  

Task 8: Update the allergy list with a patient-reported adverse drug reaction. 

 §170.315(a)(8) Medication allergy list 

Task 9: Place and sign a health screening imaging order. 

 §170.315(a)(3) Computerized provider order entry—Diagnostic imaging 
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Task 10: Order an appropriate medication based on interaction warnings. 

 §170.315(a)(1) Computerized provider order entry—Medications 

 §170.315(a)(4) Drug-drug, drug-allergy interaction checks 

 §170.315(b)(3) Electronic prescribing 

Nurse Tasks/Subtasks 

Scenario 1: George is a 67-year-old male who has hypercholesterolemia and type 2 diabetes mellitus. He is in 

today for a routine visit. 

Task 1: Update the patient’s preferred language. 

 §170.315(a)(5) Demographics 

Task 2: Update the allergy list by reconciling an allergy from an outside urgent care clinic.  

 §170.315(b)(2) Clinical information reconciliation and incorporation 

Task 3: Check the details of a historical entry on the implantable device list. 

 §170.315(a)(14) Implantable device list 

Scenario 2: Jennie is a 50-year-old female here for a hypertension follow-up. 

Task 4: Record sexual orientation as reported by the patient. 

 §170.315(a)(5) Demographics 

Task 5: Update the allergy list by adding an allergy to a medication. 

 §170.315(a)(8) Medication allergy list 

Task 6: Update the medication list, indicating which medications the patient is taking and which medications 

she is not taking. 

 §170.315(a)(7) Medication list 

Scenario 3: Emma and Mason are 4- and 10-year-old siblings that are seen at the same time for their well-child 

visits. 

Task 7: Review the allergy list and medication list for one pediatric patient.  

 §170.315(a)(8) Medication allergy list 

 §170.315(a)(7) Medication list 

Task 8: Review and update the allergy list and medication list for the second pediatric patient, adding a new 

allergy and indicating that the patient is no longer taking a medication.  

 §170.315(a)(8) Medication allergy list 

 §170.315(a)(7) Medication list 

Task 9: Update the information in one patient’s implantable device list. 

 §170.315(a)(14) Implantable device list 

Scenario 4: Jordan is a 56-year-old establishing care with his new primary care provider. 

Task 10: Record gender identity as reported by the patient. 

 §170.315(a)(5) Demographics 



________________________________________________________________________________________________ 

© 2018 Epic Systems Corporation.  18 

 

 

Task 11: Reconcile allergy information from an outside organization for a new patient. 

 §170.315(b)(2) Clinical information reconciliation and incorporation 

Task 12: Add a patient reported medication and review the medication list. 

 §170.315(a)(7) Medication list 

Task 13: Add an implantable device to the patient’s chart using information provided by the patient.  

 §170.315(a)(14) Implantable device list 

Task selection was based on criticality of function and the risk analysis described in sections 3.3.2 and 3.3.3 

below.  

3.3.2 Risk Analysis Framework 

Risk assessment for each task involves assessing the Likelihood of Risk Occurrence and the Significance of 

Risk Materialization (referred to as Likelihood and Significance, respectively). Overall risk for each task is then 

categorized as High, Moderate, Low, or Negligible. 

Likelihood is determined by a combination of two factors: Frequency of Workflow and Possibility of 

Alternative Outcome. Frequency of Workflow reflects the general prevalence of a specific or closely analogous 

workflow. Possibility of Alternative Outcome is an assessment of the likelihood that a variation might occur 

during a specific or closely analogous workflow. The way in which Frequency of Workflow and Possibility of 

Alternative Outcome contribute to Likelihood is outlined in Appendix 7.  

Significance is the measurement of the impact of possible outcomes that result from a variation from an 

expected task workflow. Impact of possible outcomes of each task was determined in consult with clinicians 

and other subject matter experts. Figure 1 lists representative factors used to evaluate Likelihood and 

Significance. Human and system factors that affect the evaluation of each component were discerned from 

conceptual and historical analysis and include, but are not limited to, those that appear in Figure 1.3 

                                              

3 See Beasley, J. W., Wetterneck, R. B., Temte, J., Lapin, J., Smith, P., Rivera-Rodriguez, J., & Karsh, B. (2011). Information Chaos in Primary Care: Implications for Physician Performance and Patient 
Safety. J Am Board Fam Med. , 24(6), 745-751. doi:10.3122/jabfm.2011.06.100255; Carayon, P. Sociotechnical systems approach to healthcare quality and patient safety. Work, 4(1). doi:10.3233/WOR-2012-
0091-38Carayon; Holden, R. J., Carayon, P., Gurses, A. P., Hoonakker, P., Hundt, A. S., Ozok, A., & Rivera-Rodriquez, A. (2013). SEIPS 2.0: A human factors framework for studying and improving the 
work of healthcare professionals and patients. Ergonomics, 53(11). doi:10.1080/00140139.2013.838643; Meeks, D. W., Takian, A., Sittig, D. F., Singh, H., & Barber, N. (2014). Exploring the sociotechnical 
intersection of patient safety and electronic health record implementation. Journal of the American Medical Informatics Association , 21, 2834. doi:10.1136/amiajnl-2013-001762. Epub 2013 Sep 19; O'Hara, R., 

& Et al. (2014). A qualitative study of decision-making and safety in ambulance service transitions. Health Services and Delivery Research, 2(56). doi:10.3310/hsdr02560; Vincent, C., Taylor-Adams, S., & 
Stanhope, N. (1995). Framework for Analysing Risk and Safety in Clinical Medicine. BMJ: British Medical Journal, 316(7138), 1154-1157; Wogalter, M. S., & Laughery, K. R. (1996). WARNING! Sign and 
Label Effectiveness. Current Directions in Psychological Science. doi:10.1111_1467-8721.ep10772712 
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Fig. 1: Factors which Influence Risk 

Likelihood Significance 

↑ Factors increasing Frequency of Workflow 

 Task involves a common sequence of events 

↑ Factors increasing Possibility of Alternative Outcome 

 Clinician must make a decision that requires an increased 
cognitive load (i.e. the clinician must find information in 
multiple locations and must synthesize or remember high 
volumes of information to complete the workflow) 

 Clinician is limited in ability to recover from an issue in 
documentation or action 

 Workflow completes an event or otherwise closes an 
instance of care to any further documentation 

 High intrinsic complexity of information or information 
management 

 Clinician is likely to experience an interruption during the 
workflow 

↑ Factors increasing Significance 

 Clinician is likely to take inappropriate action after the 
issue occurs 

 Issue affects mostly high-acuity patients, high-risk 
medication, or urgent/critical workflows 

 Affected data directly informs significant clinical 
decisions 

 

↓ Factors decreasing Frequency of Workflow 

 Task involves an unusual sequence of events 

↓ Factors decreasing Possibility of Alternative Outcome 

 Clinician does not make decisions in the course of the 
workflow or has robust decision-making support within the 
workflow 

 Clinician finds information in one location or the workflow 
requires low degree of information synthesis or memory 

 Clinician has ample opportunity to recover from an issue in 
documentation or action 

 Task or workflow occurs in the midst of an event; 
documentation can easily be edited or added 

 Low intrinsic complexity of information or information 
management 

 Clinician is unlikely to experience an interruption during 
the workflow 

↓ Factors decreasing Significance 

 Clinician is likely to take appropriate action regardless of 
the issue 

 Issue affects mostly low-acuity patients, low-risk 
medications, or non-urgent/non-critical workflows 

 Affected data does not inform significant clinical 
decisions 
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Figure 2 illustrates how Likelihood and Significance contribute to overall risk. Significance is weighted more 

heavily than Likelihood when completing the overall risk assessment for each task. The relationship between 

Significance and Likelihood was created in consult with literature on risk evaluation.4 

 

Fig. 2: Overall Risk Assessment 

 Significance 

Negligible Low Moderate High 

Li
ke

li
h

o
o

d
 

High Negligible Risk Moderate Risk Moderate Risk High Risk 

Moderate Negligible Risk Moderate Risk Moderate Risk High Risk 

Low Negligible Risk Low Risk Moderate Risk Moderate Risk 

Negligible Negligible Risk Low Risk Moderate Risk Moderate Risk 

 

3.3.3 Risk-Based Task Selection 

Tasks were selected to emphasize moderate to high-risk workflows based on the framework presented 

above. Risk analysis of physician and nurse tasks is summarized in Tables 3 and 4, respectively. 

Table 3: Risk Analysis of Physician Tasks 

 Task Criteria Likelihood Significance Risk 

1 Update the problem list with a new problem based on physical exam results. Review and place pain management 
orders suggested by the system’s diagnosis-specific clinical decision support. 

 Problem list; Clinical decision support Moderate Negligible Negligible 

2 In response to an emergency phone call, review the medications for a different patient.  

 Medication list Moderate High High 

3 Sign orders for diabetes disease management. 

 Computerized provider order entry - Laboratory Moderate Low Moderate 

4 Reconcile a problem from a specialist at an outside organization. Review and place follow-up lab orders based on 
the system’s clinical decision support. 

 Clinical information reconciliation and incorporation; 
Problem list; Clinical decision support 

Moderate Low Moderate 

                                              

4 NASA. (1994). Systems Engineering (EIA/IS-632). Electronic Industries Association (EIA); Ben-Asher, J. Z. (2004). Systems engineering aspects in theatre missile defense? Design principles and a case 
study. Systems Engineering. doi:10.1002/sys.10058; Ben-Asher, J. Z. (2008). Development Program Risk Assessment Based on Utility Theory. Risk Management, 10(4), 285-299. doi:10.1057/rm.2008.9; Ben-

Asher, J. Z., Zack, J., & Prinz, M. (2000). Development Program Risk Management. AIAA Progress in Aeronautics and Astronautics, 192, 341-351.; Blanchard, B. S., & Fabrycky, W. J. (1981). Systems 
engineering and analysis. Englewood Cliffs, NJ: Prentice-Hall.; Robertson, T. C. (Ed.). (2000). Systems Engineering Handbook (2000 ed.). INCOSE; Tummala, V. M., & Mak, C. L. (2001). A risk management 
model for improving operation and maintenance activities in electricity transmission networks. Journal of The Operational Research Society, 52, 125-134. doi:10.1057/palgrave.jors.2601044. 
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 Task Criteria Likelihood Significance Risk 

5 Modify a medication order to lower the dose for a long-term therapy. 

 Computerized provider order entry – Medications Moderate Low Moderate 

6 Sign an imaging and a laboratory order to test for possible infection. 

 Computerized provider order entry - Diagnostic 
imaging; Computerized provider order entry – 
Laboratory 

Negligible Low Low 

7 Order a medication based on the results of an imaging procedure and assess any interactions. 

 Computerized provider order entry – Medications; 
Drug-drug, drug-allergy interaction checks; Electronic 
prescribing 

Moderate Moderate Moderate 

8 Update the allergy list with a patient-reported adverse drug reaction. 

 Medication allergy list Low High Moderate 

9 Place and sign a health screening imaging order. 

 Computerized provider order entry - Diagnostic 
imaging 

Moderate Low Moderate 

10 Order an appropriate medication based on interaction warnings. 

 Computerized provider order entry – Medications; 
Drug-drug, drug-allergy interaction checks; Electronic 
prescribing 

Moderate High High 

 
 
    Table 4: Risk Analysis of Nurse Tasks 

Task Criteria Likelihood Significance Risk 

1 Update the patient’s preferred language. 

 Demographics Moderate Moderate Moderate 

2 Update the allergy list by reconciling an allergy from an outside urgent care clinic. 

 Clinical information reconciliation and incorporation Moderate High High 

3 Check the details of a historical entry on the implantable device list. 

 Implantable device l ist  Moderate Moderate Moderate 

4 Record sexual orientation as reported by the patient. 

 Demographics Low Low Low 
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Task Criteria Likelihood Significance Risk 

5 Update the allergy list by adding an allergy to a medication. 

 Medication allergy list Moderate High High 

6 Update the medication list, indicating which medications the patient is taking and which medications she is not 
taking. 

 Medication list Moderate High High 

7 Review the allergy list and medication list for one pediatric patient. 

 Medication allergy list; Medication list Moderate Low Moderate 

8 Review and update the allergy list and medication list by adding a new allergy and indicating that the patient is no 
longer taking a medication. 

 Medication allergy list; Medication l ist Moderate High High 

9 Update the information in one patient’s implantable device list. 

 Implantable device l ist Moderate Low Moderate 

10 Record gender identity as reported by the patient. 

 Demographics Low Low Low 

11 Reconcile allergy information from an outside organization for a new patient. 

 Clinical information reconciliation and incorporation Moderate High High 

12 Add a patient-reported medication and review the medication list. 

 Medication list Moderate High High 

13 Add an implantable device to the patient’s chart using information provided by the patient. 

 Implantable device l ist Moderate Low Moderate 

3.4 Procedures 

Moderators were Epic employees with experience in usability testing who underwent training specific to the 

type of usability testing being conducted.  

Participants arrived at their organization’s testing location where they were greeted by a moderator and 

oriented to the testing computer and equipment. Participants were then assigned an alphanumeric participant 

identifier in order to de-identify results. Each participant was asked for verbal consent to record the testing 

session.  

To prepare the participant for testing, the moderator outlined the format of the test and gave general 

instructions. The moderator then began recording the session using screen capture, a microphone, and a 

portable camera. Before starting the tasks, the moderator showed the participant a brief instructional recording 
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representative of the training typically given to users before the implementation of new functionality. Pieces 

of functionality were included in the instructional recordings when research indicated that not all users were 

familiar with the testing setup used, due to organizational variations in configuration. (Epic provides 

organizations with a high degree of latitude in setting up the software to meet specific organizational needs.) 

Physicians viewed an instructional recording on updated screen layout and clinical information reconciliation. 

Nurses viewed an instructional recording on clinical information reconciliation and the implantable device 

list. At this point, the participant was given an opportunity to ask any questions or express any concerns. The 

moderator continued to administer general instruction and tasks during the session.  

Participants were instructed to perform tasks: 

 At their normal pace 

 Without assistance; moderators were allowed to give immaterial guidance and clarification on tasks 

but not instructions on use of the software 

 Withholding comments until the test was completed 

Before each task, the moderator gave participants a written copy of the task and oral instruction. Task timing 

began and ended when the participant reached particular predetermined points in the task.   

After the participants finished the tasks, they participated in individual debrief sessions. During these sessions, 

the moderators solicited feedback from participants on any areas where the participants had extra steps, 

unnecessary steps, or incomplete tasks or subtasks. The purpose of this session was to gain additional 

information about the possible causes of the unnecessary steps, extra steps, or incomplete tasks or subtasks.  

3.5 Test Location 

Testing was conducted at healthcare organizations where participants were employed. Participants’ 

organizations provided testing rooms, typically small conference or training rooms. To ensure that the 

surroundings were comfortable for participants, noise levels were kept to a minimum and the ambient 

temperature kept within a normal range. See Appendix 2 for a table summarizing the testing dates and 

locations. 

3.6 Test Environment 

EpicCare Ambulatory Base is typically used in an outpatient facility. The testing was conducted at a variety of 

participating organizations in rooms made available for this purpose. Testing workstations were either a 

Lenovo T440P, Intel Core i5-4300M processor (2.60GHz) with 16 GB RAM or a Lenovo T450S, Intel Core i7-

5600U processor (2.60 GHz) with 12 GB RAM. Workstations of both types used either Windows 10 Enterprise 

or Windows 7 Enterprise and Microsoft Internet Explorer 11 and a 23-inch flat panel display in landscape 

orientation, 1600 by 900 pixel resolution, and set to thousands of colors.  

The application was locally installed and used an InterSystems Caché 2017.1 database server on a loopback 

connection. 

The participants used a mouse and keyboard when interacting with EpicCare Ambulatory Base. The overall 

system performance was comparable to what users would experience in a field implementation. 

3.7 Test Forms and Tools 

During the usability study the following documents were used:  
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 Recruiting Screener 

 Moderator Guide 

 Participant Packet  

The participant’s interaction with EpicCare Ambulatory Base was captured and recorded digitally with screen 

capture software running on the test workstation. Each participant’s facial expressions were recorded, along 

with onscreen actions and verbal comments. Recordings were saved and used for further analysis.   

3.8 Participant Instructions 

The moderator read general introductory statements and instructions aloud to the participant before 

administering the test. See Appendix 5 for the Sample Participant Orientation script. 

The participant was then asked to complete a number of tasks that were read aloud by the moderator and 

provided on paper to the participant for reference.  

3.9 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 high satisfaction. As such, metrics for these measures 

were captured during the usability testing. 

The goals of the test were to assess:  

1. Efficiency of EpicCare Ambulatory Base by measuring the average task time and extra steps  

2. Effectiveness of EpicCare Ambulatory Base by measuring task completion rates and unnecessary steps 

3. Satisfaction with EpicCare Ambulatory Base by measuring Ease of Task Completion ratings 
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Data Scoring 

Table 5 details how metrics measuring efficiency, effectiveness, and satisfaction were scored.  

Table 5: Usability Scoring Metrics 

Measures Rationale and Scoring 

Efficiency: 

Average Task Time 

Each task is timed from a predetermined starting point until  the participant reaches the 
predetermined end point for the task or verbalizes completion. 

Only task times for tasks that were successfully completed are included in the average task time 
analysis and standard deviation (reported in parentheses in the table below). 

Efficiency: 

Average Extra Steps 
per Task 

The number of steps in a participant’s path through the application is recorded and compared to the 
number of steps in the closest acceptable path. An extra step is recorded if the participant performs 
a step that is not included in the defined path but is also not counterproductive to completing the 
task. 

The total number of steps taken by a participant is counted and the difference between the steps in 
their path and the closest defined path is calculated. The average of the differences for the 
participants is calculated. Only extra steps for tasks that were successfully completed are included 
in the average extra steps per task analysis and standard deviation. 

Effectiveness:  

Binary Task 
Completion Rate 

A task is considered a success if the participant achieves the defined task outcome without 
assistance.  

The total number of successes are calculated for each task and then divided by the total number of 
times that the task was attempted. The results are presented as a percentage. 

The task failure percentage can be calculated by subtracting the binary task completion rate from 
100. 

Effectiveness:  

Partial Task 
Completion Rate 

A task is considered 100 percent completed if the participant achieves the defined task outcome 
without assistance. For participants unable to successfully complete a task, the number of steps 
completed are counted and divided by the number of steps in the closest defined path to calculate 
the percentage of the task the participant completed. These results are, in turn, added together and 
divided by the number of participants who attempted the task to obtain the average partial task 
completion rate. 

Effectiveness: 

Average Unnecessary 
Steps per Task 

Unnecessary steps are recorded each time a participant performs an action in the system that is not 
his intended action. Examples of unnecessary steps include typing mistakes and errant clicks that do 
not contribute to the completion of the task. The total number of unnecessary steps is calculated 
and divided by the number of participants to obtain the average number of unnecessary steps 
committed per participant. 

Only unnecessary steps for tasks that were successfully completed are included in the average 
unnecessary steps per task analysis and standard deviation. 

Satisfaction: 

Ease of Task 
Completion Rating 

The participant’s subjective impression of the ease of use of the application is recorded for each task. 
After each task was completed, the moderator asked the participant to rate the task on a 5-point 
Likert scale: 1 (Very Difficult), 2 (Somewhat Difficult), 3 (Neither Difficult nor Easy), 4 (Somewhat 
Easy), 5 (Very Easy). 

These values are averaged across participants for each task with the calculated standard deviation 
reported in parentheses in the table in the Data Analysis and Reporting section for each criterion. 
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 4 Results 
The usability testing results for EpicCare Ambulatory Base are detailed below (see Tables 6-17). Results are 

organized and analyzed by criteria. The results were calculated according to the methods specified in section 3.9 

Usability Metrics.  

4.1 §170.315(a)(9) Clinical Decision Support 

4.1.1 Data Analysis and Reporting 

Table 6: Clinical Decision Support Physician Task Results 

N=Number of participants 

4.1.2 Discussion of the Findings 

Clinical decision support testing with ambulatory physicians covered two tasks:  

 Placing a pain management medication order suggested by the system’s diagnosis-specific clinical 

decision support (Task 1: Subtask B) 

 Placing laboratory orders for a new problem as suggested by the system’s clinical decision support 

(Task 4: Subtask C) 

Efficiency 

Physicians completed Task 1 in an average of 13.26 seconds and Task 4 in an average of 8.31 seconds. 

Effectiveness 

Both tasks were completed with negligible unnecessary steps. (Negligible is hereafter defined as within one 

confidence interval of zero.) Task 1 has a binary task completion rate of 97 percent, and Task 4 has a binary 

task completion rate of 100 percent. 

 

Clinical Decision Support 

 Efficiency Effectiveness Satisfaction 

N Average 
Task Time 

Average Extra 
Steps per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very easy 

Physician Subtasks 

Adding an order for pain management 70 13.26 (16.09) 0.12 (0.34) 97 (2) 97 (2) 0.03 (0.17) 4.63 (0.64) 

Adding follow-up orders for a new 
problem 

67 8.31 (6.61) 0.10 (0.32) 100 (0) 100 (0) 0.01 (0.12) 4.60 (0.72) 
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Satisfaction 

The majority of participants rated the tasks as Very Easy. The average task ease rating for Task 1 is 4.63. The 

average rating for Task 4 is 4.60. 

Major Findings 

Physicians were effective in performing clinical decision support tasks, and on average rated the tasks as Very 

Easy. All extra steps taken during the tasks involved participants making an additional click to select an item 

that was already selected by default in the provided decision support advisory. Twelve of the participants who 

completed the tasks made this extra click. 

Areas for Improvement 

The effectiveness and satisfaction metrics suggest that participants consider it easy to comprehend and interact 

with the decision support advisories provided by the system. Several participants performed the same extra 

step, which highlights an area for increasing the efficiency of the advisories. Additional study regarding the 

display of default selections could lead to minimizing extra clicks taken by physicians. 
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4.2 §170.315(b)(2) Clinical Information Reconciliation and Incorporation 

4.2.1 Data Analysis and Reporting 

Table 7: Clinical Information Reconciliation and Incorporation Physician and Nurse Task Results 

4.2.2 Discussion of the Findings 

Clinical information reconciliation and incorporation testing with ambulatory physicians covered one task:  

 Reconciling a problem from an outside specialist (Task 4: Subtask B) 

Testing with ambulatory nurses covered two tasks:  

 Reconciling an allergy from an outside urgent care clinic (Task 2) 

 Reconciling an allergy from an outside organization for a new patient (Task 11) 

Efficiency 

Physicians completed Task 4 in an average of 15.38 seconds. Task 2 took an average of 10.45 seconds while 

Task 11 took an average of 7.37 seconds. Both nurse tasks were completed with negligible extra steps.  

Effectiveness 

Physicians completed Task 4 with a binary task completion rate of 93 percent and no unnecessary steps. Nurses 

completed Task 2 with 100 percent binary task completion and Task 11 with 98 percent binary task completion. 

Both nurse tasks were completed with negligible unnecessary steps.  

Clinical Information 
Reconciliation and 

Incorporation 

 Efficiency Effectiveness Satisfaction 

N Average 
Task Time 

Average Extra 
Steps per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 

(seconds) 
(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 

5 = very 
easy 

Physician Subtasks 

Reconciling a problem from an 
outside specialist 

74 15.32 
(10.65) 

0.10 (0.32) 93 (3) 96 (2) 0.00 (0) 4.43 (1.01) 

Nurse Subtasks 

Reconciling an allergy from an outside 
organization 

64 10.45 (6.39) 0.03 (0.18) 100 (0) 100 (0) 0.02 (0.13) 4.95 (0.21) 

Reconciling an allergy from an outside 

organization for a new patient 

64 7.37 (3.81) 0.02 (0.13) 98 (2) 99 (1) 0.03 (0.18) 4.97 (0.18) 
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Satisfaction 

On average, participants rated the clinical information reconciliation tasks as Very Easy. Physicians rated Task 

4 with an average score of 4.43. Both nurse tasks received an average ease rating of 4.95 or higher.  

Major Findings 

Nurses completed both tasks with 98 percent or higher binary task completion. Both nurse tasks were 

completed with a negligible number of extra and unnecessary steps. Combined with the task ease scores of at 

least 4.95 on both tasks, these metrics suggest nurses are efficient, effective, and satisfied with the clinical 

information reconciliation workflow. 

Physician Task 4 was completed with 93 percent binary task completion , and five physicians took a total of 

seven extra steps. The majority of the extra steps performed during the task involved navigating to another 

area of the chart before entering the screen for clinical information reconciliation.  

Areas for Improvement 

EpicCare Ambulatory 2018 includes updates to the system's main clinical information reconciliation tool. 

Participants performed all tasks with average ease of task completion ratings of Very Easy, though nurses 

rated the tasks somewhat higher than physicians. Both user groups viewed the same training material for the 

clinical information reconciliation tool. This material demonstrated a typical nurse workflow. By tailoring the 

training that clinicians receive both inside and outside of the system to be more in line with user -specific 

workflows, overall usability metrics may be improved. Additional usability study could also help identify 

further improvements to the recently updated user interface. 
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4.3 §170.315(a)(1) Computerized Provider Order Entry – Medications 

4.3.1 Data Analysis and Reporting  

Table 8: Computerized Provider Order Entry – Medications Physician Task Results 

Computerized Provider Order 
Entry - Medications 

 Efficiency Effectiveness Satisfaction 

N Average 
Task Time 

Average Extra 
Steps per 

Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very 

easy 

Physician Subtasks 

Modifying a medication to lower the 
dose 

73 29.17 (16.76) 0.03 (0.17) 99 (1) 99 (1) 0.01 (0.12) 4.32 (1.04) 

Ordering a medication based on 
diagnostic imaging results 

71 37.58 (28.02) 0.04 (0.21) 100 (0) 100 (0) 0.04 (0.21) 3.83 (1.07) 

Ordering an outpatient medication 
from an order set 

71 16.80 (28.76) 0.06 (0.24) 99 (1) 99 (1) 0.00 (0) 4.51 (0.97) 

4.3.2 Discussion of the Findings 

Computerized provider order entry for medications testing with ambulatory physicians covered three tasks: 

 Modifying a medication order to lower the dose of a long-term therapy (Task 5) 

 Ordering a medication based on the results of an imaging procedure and assessing any interactions 

(Task 7: Subtask B) 

 Ordering an outpatient medication from an order set based on interaction warnings (Task 10: Subtask 

B) 

Efficiency 

Task 5, which involved modifying a medication to lower the dose, took 29.17 seconds on average. Task 7, 

which involved ordering a new medication and analyzing a drug interaction, took 37.58 seconds on average. 

Task 10, which involved choosing a medication from an order set, took 16.80 seconds on average. 

Effectiveness 

All tasks were completed with a binary task completion score of 99 or 100 percent. Tasks 5 and 10 were each 

completed with a binary task completion rate of 99 percent and negligible or no unnecessary steps. Task 7 was 

performed with 100 percent binary task completion and all unnecessary steps were minor typing errors that 

were corrected before data was filed to the patient chart.  
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Satisfaction 

The majority of participants rated Task 7 as Somewhat Easy or Very Easy. Task 5 and Task 10 were rated 

between Somewhat Easy and Very Easy, with a majority of participants rating each task as Very Easy.  

Major Findings 

Physicians completed Task 7 with perfect binary task completion. Task 5 and Task 10 were both completed 

with 99 percent binary task completion. Participants had the quickest average task time on Task 10, and they 

gave it the highest task ease rating, demonstrating the benefits of ordering medications from an order set. Task 

7 was the only task that required participants to determine a new, appropriate medication order  after assessing 

an interaction, without the assistance of an order set. Often, the additional cognitive load from such a task is 

accompanied by longer task times and lower satisfaction , as seen in Task 7. The slightly lower satisfaction 

score on this task is likely due to the increased cognitive load associated with using clinical judgment to 

identify the replacement order. 

Areas for Improvement 

The effectiveness metrics demonstrate that participants consistently performed well on medication order entry 

tasks. The difference in satisfaction scores between Task 7 and Task 10 indicate an area of focus based on the 

strengths of the functionality used in Task 10. In Task 10, participants chose from multiple medications in an 

order set. The high efficiency and satisfaction metrics indicate that broader implementation of this approach 

for commonly placed orders could help users more quickly identify interactions and place the appropriate 

alternate medication. 

 

 

  



________________________________________________________________________________________________ 

© 2018 Epic Systems Corporation.  32 

 

 

4.4 §170.315(a)(2) Computerized Provider Order Entry – Laboratory 

4.4.1 Data Analysis and Reporting  

Table 9: Computerized Provider Order Entry – Laboratory Physician Task Results 

Computerized Provider Order 
Entry - Laboratory 

 Efficiency Effectiveness Satisfaction 

N Average 
Task Time 

Average Extra 
Steps per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very easy 

Physician Subtasks 

Ordering a lab for chronic disease 
management 

72 20.87 (11.49) 0.13 (0.36) 94 (3) 97 (2) 0.06 (0.24) 4.53 (0.90) 

Ordering a lab to check for infection 73 33.22 (21.42) 0.03 (0.17) 100 (0) 100 (0) 0.01 (0.12) 4.55 (0.76) 

4.4.2 Discussion of the Findings 

Laboratory computerized provider order entry testing with ambulatory physicians covered two tasks: 

 Signing a laboratory order for diabetes disease management (Task 3) 

 Ordering a laboratory test, along with placing an imaging order, to check for infection (Task 6: Subtask 

A) 

Efficiency 

Task 3 took an average of 20.87 seconds to complete, and Task 6 took an average of 33.22 seconds to complete. 

The majority of extra steps performed in Task 3 involved participants navigating to  find a new order entry 

tool, but only one participant took that extra step in Task 6.  

Effectiveness 

Participants completed Task 3 with a 94 percent binary task completion rate. Participants completed Task 6 

with a perfect 100 percent binary task completion rate.  

Satisfaction 

Task 3 has an average ease of task rating of 4.53, and Task 6 has an average ease of task rating of 4.55. Overall, 

the majority of participants rated the lab order entry tasks as Very Easy.  
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Major Findings 

Task 3 was the first time users were able to interact with an ordering tool that is new to EpicCare Ambulatory 

2018. Task 3 was completed with a similar level of satisfaction to Task 6, but with a slightly lower binary task 

completion rate. The perfect task completion rate in Task 6 suggests that participants become more comfortable 

with the new tool as they perform more tasks using it. In addition, some participants remarked during debrief 

that they liked the new ordering tool. 

The partial task completion rate for Task 3 is 97 percent compared to the 94 percent binary task completion  

rate. This difference is expected because the majority of participants who did not complete Task 3 were able to 

queue the order and complete the task up to the point of signing the order. In an actual clinical setting, these 

unsigned orders would be addressed when the office visit documentation is reviewed and signed. 

Areas for Improvement 

Participants completed Task 3 with a similar level of satisfaction to Task 6, but with a non-negligible number 

of extra and unnecessary steps. Most of the extra steps in Task 3 were additional clicks taken by participants 

attempting to access the previous ordering tool location. The higher binary task completion rate and the fewer 

number of extra steps performed in Task 6 as compared to Task 3 suggest that increasing clinician exposure to 

the new tool will bolster overall efficiency and effectiveness. One potential way to facilitate faster learning 

would be to more clearly direct user focus to the new tool when they access the location of the previous tool. 
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4.5 §170.315(a)(3) Computerized Provider Order Entry – Diagnostic 
Imaging 

4.5.1 Data Analysis and Reporting  

Table 10: Computerized Provider Order Entry – Diagnostic Imaging Physician Task Results 

Computerized Provider Order 
Entry – Diagnostic Imaging 

 Efficiency Effectiveness Satisfaction 

N Average Task 
Time 

Average 
Extra Steps 

per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) (SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very easy 

Physician Subtasks 

Ordering an outpatient diagnostic 
imaging order 

73 33.36 (21.27) 0.03 (0.17) 100 (0) 100 (0) 0.01 (0.12) 4.55 (0.76) 

Ordering an outpatient imaging order 

for a wellness screening 

73 18.04 (14.16) 0.04 (0.20) 100 (0) 100 (0) 0.05 (0.23) 4.75 (0.64) 

4.5.2 Discussion of the Findings 

Computerized provider order entry for diagnostic imaging testing with ambulatory physicians covered two 

tasks: 

 Placing an imaging procedure, along with a laboratory test, to assess for possible infection (Task 6: 

Subtask B) 

 Placing an imaging order for a wellness screening (Task 9) 

Efficiency 

Task 6, which involved placing both an imaging order and a laboratory order, took 33.36 seconds to complete 

on average. Task 9, which involved placing only an imaging order, took less time on average, at 18.04 seconds 

to complete. 

Effectiveness 

Both imaging order entry tasks were completed with a perfect 100 percent binary task completion rate. Task 6 

was performed with negligible unnecessary steps. Sixty-nine out of 73 participants completed Task 9 without 

any unnecessary steps, and the majority of the unnecessary steps taken involved typing errors that were 

corrected before filing information to the patient's chart.  

Satisfaction 

On average, participants rated imaging order entry tasks as Very Easy. Task 6 received a task ease rating of 

4.55, and Task 9 received a task ease rating of 4.75. 
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Major Findings 

Both tasks were successfully completed by all participants. Task 9 was completed more quickly than Task 6 

and with a higher average task ease rating. This is likely because the scoring for Task 6 encompasses placing 

two orders as compared to the one order placed in Task 9. Searching for and queueing the second order in 

Task 6 accounts for the additional time taken. 

Areas for Improvement 

The usability metrics indicate high levels of efficiency, effectiveness, and satisfaction. Diagnostic image 

ordering continues to be an important topic with implications for patient care and the financial health of 

organizations. Although the test results did not indicate specific areas for improvement, as new industry 

practices arise, future testing should focus on the following areas: 

 Decision support for Appropriate Use Criteria 

 Display of radiation exposure information. 
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4.6 §170.315(a)(5) Demographics 

4.6.1 Data Analysis and Reporting  

Table 11: Demographics Nurse Task Results 

 

Demographics 

 Efficiency Effectiveness Satisfaction 

N Average 
Task Time 

Average 
Extra Steps 

per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very easy 

Nurse Subtasks  

Updating the preferred language 65 12.06 (8.50) 0.00 (0) 100 (0) 100 (0) 0.00 (0) 4.95 (0.21) 

Recording sexual orientation 65 4.65 (7.70) 0.00 (0) 95 (3) 95 (3) 0.00 (0) 4.75 (0.56) 

Recording gender identity 65 8.89 (7.60) 0.02 (0.13) 86 (5) 92 (4) 0.02 (0.13) 4.74 (0.59) 

4.6.2 Discussion of the Findings 

Demographics testing with ambulatory nurses covered three tasks:  

 Updating the patient’s preferred language (Task 1) 

 Recording sexual orientation as reported by the patient (Task 4) 

 Recording gender identity as reported by the patient (Task 10) 

Efficiency 

Tasks 1 and 4 were performed with no extra steps. Task 10 was performed with negligible extra steps. These 

metrics suggest a consistently efficient experience when documenting demographic information, such as 

sexual orientation, gender identity, and preferred language.  

Effectiveness 

The tasks involving recording preferred language and sexual orientation were performed with no unnecessary 

steps. The one unnecessary step in the recording gender identity task was taken when a participant made an 

incorrect selection but then quickly corrected it. 

Satisfaction 

All tasks received average task ease scores of 4.74 or higher. Task 1 has a task ease rating of 4.95. Task 4 has a 

task ease rating of 4.75, and Task 10 has a task ease rating of 4.74.  
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Major Findings 

All tasks were performed with negligible or no extra or unnecessary steps, and the majority of participants 

rated all tasks as Very Easy.  

Task 10 asked participants to enter the gender identity and sex assigned at birth for a transgender patient. This 

task was completed with 86 percent binary task completion and 92 percent partial task completion. The 

terminology used in the documentation tool comes from standards published by the Health Resources and 

Services Administration, but the findings of this usability study indicate that the phrasing is not yet familiar 

to all providers.  

Areas for Improvement 

During the debrief session, participants stated that documenting sexual orientation and gender identity is a 

relatively new workflow for them. In particular, documenting demographic information for a transgender 

individual led to some confusion among participants. This finding highlights the importance of training staff 

on sexual orientation and gender identity terminology prior to implementing the workflow for capturing the 

information. In addition, given the ongoing evolution of standard terminology in these areas, embedded 

definitions of unfamiliar terms could be added to facilitate user adoption.  

  



________________________________________________________________________________________________ 

© 2018 Epic Systems Corporation.  38 

 

 

4.7 §170.315(a)(4) Drug-Drug, Drug-Allergy Interaction Checks 

4.7.1 Data Analysis and Reporting  

Table 12: Drug-Drug and Drug-Allergy Interaction Checks Physician Task Results 

 

Drug-Drug, Drug-Allergy 
Interaction Checks 

 Efficiency Effectiveness Satisfaction 

N Average Task 
Time 

Average 
Extra Steps 

per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % 
(SD) 

Mean (SD) Mean (SD) 
5 = very 

easy 

Physician Subtasks 

Assessing a drug-drug interaction 72 54.74 (27.33) 0.28 (0.53) 100 (0) 100 (0) 0.03 (0.17) 3.88 (1.05) 

Assessing a drug-allergy interaction 
warning in an order set 

70 11.40 (20.13) 0.16 (0.40) 100 (0) 100 (0) 0.01 (0.12) 4.61 (0.77) 

4.7.2 Discussion of the Findings 

Drug-drug and drug-allergy interaction checks testing with ambulatory physicians covered two tasks:  

 Ordering a medication based on the results of the imaging procedure and assessing any interactions 

(Task 7: Subtask A) 

 Ordering an appropriate medication from an order set based on interaction warnings (Task 10: Subtask 

A) 

Efficiency 

Physicians completed Task 7 in an average of 54.74 seconds and Task 10 in an average of 11.40 seconds. The 

majority of extra steps performed during these tasks involved participants navigating to find additional details 

about the interaction. 

Effectiveness 

Task 7 and Task 10 were both completed with a 100 percent binary task completion rate and a negligible 

number of unnecessary steps.  

Satisfaction 

The majority of participants rated Task 7 as Somewhat Easy with an  average task ease score of 3.88. The 

majority of participants also rated Task 10 as Very Easy with a score of 4.61.  
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Major Findings 

Both the drug-drug interaction task and drug-allergy interaction task were performed with a perfect  

completion rate. Additionally, both tasks were completed with negligible unnecessary steps.  

Task 7 requires physicians to assess a drug interaction and place an antibiotic order using their clinical 

judgment. All participants successfully ordered an appropriate medication. Some physicians completed extra 

steps, to investigate the drug interaction in other areas of the chart, viewing information such as additional 

details about patient allergies or additional clinical research about the interaction. While these extra steps 

increased the average task time somewhat, they were likely due to variations in each individual’s clinical 

decision making process and indicative of the diversity of medical specialties participating in the test . 

Areas for Improvement 

Efficiency metrics were higher for Task 10 compared to Task 7, which  identifies an area for improvement. Task 

10 showed interaction warnings in line with the medications available for selection and had faster average task 

times. This finding identifies inline interactions as a possible area for further implementation. The longer task 

completion times for Task 7 were partially due to participants searching for an alternate medication. To 

improve efficiency, further study could explore tools that recommend replacement medications for certain 

interactions.  
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4.8 §170.315(b)(3) Electronic Prescribing 

4.8.1 Data Analysis and Reporting  

Table 13: Electronic Prescribing Physician Task Results 

4.8.2 Discussion of the Findings 

Electronic prescribing (e-prescribing) testing with ambulatory physicians covered two subtasks:  

 Electronically prescribing a medication based on the results of the imaging procedure and assessing 

any interactions (Task 7: Subtask C) 

 Electronically prescribing an appropriate medication from an order set based on interaction warnings 

(Task 10: Subtask C) 

 

Efficiency 

Task 7 and Task 10 were both completed with no extra steps. Task 7 was completed with an average of 37.58 

seconds and Task 10 was completed with an average of 16.51 seconds. 

Effectiveness 

Task 7 was performed with a 100 percent binary task completion rate. The only unnecessary step taken was a 

typing error that the participant corrected before filing the information to the patient chart. Task 10 has a 99 

percent binary task completion rate with no unnecessary steps taken.  

Satisfaction 

The majority of physicians rated Task 7 as Somewhat Easy and Task 10 as Very Easy. Task 7 has an average 

task ease rating of 3.83 and Task 10 has an average score of 4.51. 

Electronic Prescribing 

 Efficiency Effectiveness Satisfaction 

N Average Task 
Time 

Average 
Extra Steps 

per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) (SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very easy 

Physician Subtasks 

E-prescribing an outpatient 
medication based on diagnostic 

imaging results 

71 37.58 (28.02) 0.00 (0) 100 (0) 100 (0) 0.01 (0.12) 3.83 (1.07) 

E-prescribing an outpatient 
medication from an order set 

71 16.51 (28.83) 0.00 (0) 99 (1) 99 (1) 0.00 (0) 4.51 (0.97) 
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Major Findings 

Both tasks were performed with 99 percent or higher binary task completion rates. Task 10 received an average 

task rating of 4.51.  

Electronic prescribing is integrated with medication ordering, so any future improvements to medication 

ordering will also benefit electronic prescribing. Task 7 was more complex and included medication interaction 

checking, which potentially lead to slightly lower average task ease ratings. The only unnecessary step taken 

was a typing error, and no extra steps were performed.  

Areas for Improvement 

The usability metrics show a strong mastery of electronic prescribing workflows. Participant performance on 

Task 7 indicates that improvements to interaction checking could boost satisfaction across medication order 

entry and electronic prescribing tasks. Suggested improvements for interaction checks are discussed in section 

4.7 §170.315(a)(4)Drug-Drug, Drug-Allergy Interaction Checks. The electronic prescribing portions of both 

tasks were performed with a high degrees of efficiency and effectiveness. 
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4.9 §170.315(a)(14) Implantable Device List 

4.9.1 Data Analysis and Reporting  

Table 14: Implantable Device List Nurse Task Results 

 

Implantable Device List 

 Efficiency Effectiveness Satisfaction 

N Average Task 
Time 

Average Extra 
Steps per 

Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very 

easy 

Nurse Subtasks 

Reviewing the information for a 
historically implanted device 

65 9.86 (10.53) 0.00 (0) 100 (0) 100 (0) 0.03 (0.18) 4.91 (0.29) 

Updating the information for a 
historically implanted device 

65 14.94 (7.20) 0.03 (0.18) 98 (2) 99 (1) 0.03 (0.18) 4.89 (0.31) 

Entering new information for a 
historically implanted device 

64 40.51 (13.17) 0.10 (0.31) 98 (2) 98 (2) 0.03 (0.18) 4.81 (0.39) 

4.9.2 Discussion of the Findings 

Implantable device list testing with ambulatory nurses covered three tasks:  

 Checking the details of a historical entry on the implantable device list (Task 3)  

 Updating the information in a patient’s implantable device list  (Task 9) 

 Adding an implantable device to the chart using information provided by the patient (Task 13) 

Efficiency 

Task 3 took an average of 9.86 seconds with no extra steps taken. Task 9 took an average of 14.94 seconds with 

negligible extra steps. Task 13 took an average of 40.51 seconds to complete, and involved entering multiple 

pieces of data.  

Effectiveness 

All three tasks were performed with binary task completion rates above 98 percent . Task 3 was performed 

with 100 percent binary task completion, and both Tasks 9 and 13 were performed with 98 percent binary task 

completion. All tasks were completed with negligible extra steps. 

Satisfaction 

All tasks were rated as Very Easy by the majority of participants, with all tasks rated as either Somewhat Easy 

or Very Easy. Task 3 received an average task ease rating of 4.91, with 59 out of 65 participants rating it as Very 

Easy. Task 9 received an average task ease rating of 4.89, and Task 13 received an average task ease rating of 

4.81. 
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Major Findings 

All implantable device list tasks were performed with a 98 percent or higher completion rate. Tasks 3 and 9 

involved reviewing and updating information for the implanted device, and received higher task ease scores. 

Task 13 required nurses to enter information about a new implanted device and received a slightly lower task 

ease score of 4.81. Entering the multiple pieces of data for this task requires more time and is a less common 

workflow for non-surgical nurses, so the slight decrease in the task ease score is expected.  

Areas for Improvement 

EpicCare Ambulatory 2018 includes improvements to the layout of the implantable device list . The high 

effectiveness and satisfaction metrics from this round of testing suggest that these changes provide nurses 

with an improved user experience. The lower efficiency metric associated with Task 13 identifies an area for 

improvement. The following suggested areas for improvement could ease the burden of data entry:   
 Enable auto-completion of implantable device information where clinically appropriate.  

 Provide more advanced default settings that leverage information, such as context of use and implant 

type. 
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4.10 §170.315(a)(8) Medication Allergy List 

4.10.1 Data Analysis and Reporting  

Table 15: Medication Allergy List Physician and Nurse Task Results 

4.10.2 Discussion of the Findings 

Medication allergy list testing with ambulatory physicians covered one task:  

 Updating the allergy list with a patient-reported adverse drug reaction (Task 8) 

Testing with ambulatory nurses covered three tasks:  

 Updating the allergy list by adding an allergy to a medication (Task 5) 

 Reviewing the allergy list for one pediatric patient (Task 7: Subtask A) 

 Adding an allergy to a medication for the second pediatric patient (Task 8: Subtask A) 

Efficiency 

Physicians completed Task 8 in an average of 18.14 seconds. Nurses added allergies with similar average task 

times. Task 5 averaged 19.02 seconds, and Task 8 averaged 18.05 seconds. As expected, the average task time 

for reviewing the allergy list was lower at 3.38 seconds. 

Medication Allergy List 

 Efficiency Effectiveness Satisfaction 

N Average Task 
Time 

Average 
Extra Steps 

per Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % 
(SD) 

Mean % (SD) Mean (SD) Mean (SD) 
5 = very easy 

Physician Subtasks 

Adding an allergy and a reaction 
to a patient's allergy list 

74 18.14 (9.92) 0.13 (0.36) 96 (0.02) 98 (0.02) 0.03 (0.17) 4.68 (0.68) 

Nurse Subtasks 

Adding an allergy to a patient’s 
allergy list 

65 19.02 (12.81) 0.08 (0.28) 100 (0) 100 (0) 0.02 (0.12) 4.97 (0.17) 

Reviewing a pediatric patient’s 
allergy list 

65 3.38 (3.24) 0.03 (0.18) 98 (2) 98 (2) 0.02 (0.13) 4.97 (0.17) 

Adding a new allergy to a 
pediatric patient’s allergy list 

65 18.05 (8.05) 0.12 (0.35) 100 (0) 100 (0) 0.06 (0.25) 4.68 (0.73) 
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Effectiveness 

All nurse tasks were completed with 98 percent or higher binary task completion rates. Task 5 and Task 8 were 

both completed with a 100 percent binary task completion rate, and Task 7 was completed with a 98 percent 

binary task completion rate. For physicians, the binary task completion rate for Task 8 was 96 percent, and the 

task was completed with negligible unnecessary steps. 

Satisfaction 

On average, physicians and nurses rated the tasks with ease of task completion scores of Very Easy. For nurses, 

63 out of 65 nurses rated both Task 5 and Task 7 as Very Easy. 

Major Findings 

Physicians and nurses added and updated allergies with a consistent level of efficiency, effectiveness and 

satisfaction. The three tasks that involved adding an allergy were more complex and averaged longer task 

completion times than the task for reviewing the allergy list. In particular, Task 8 for nurses involved updating 

the medication list in addition to adding an allergy, which contributed to the complexity of the task. Overall, 

nurses performed the tasks with slightly higher satisfaction scores, which is likely due to their greater 

familiarity with allergy documentation workflows. 

Areas for Improvement 

 

Both nurses and physicians performed all allergy list tasks with high completion rates. The longer task 

completion times related to adding a new allergy suggest an area of improvement for efficiency. Future efforts 

can investigate potential enhancements for streamlining that workflow. 

  

Of the seven physicians who performed extra steps, the majority attempted to document reaction information 

in the similarly named reaction type field before identifying the correct field. Buttons with suggested values 

for each field could be included in the medication allergy documentation workflow to clarify the type of 

information documented in each field and help physicians document more efficiently. 
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4.11 §170.315(a)(7) Medication List 

4.11.1 Data Analysis and Reporting 

Table 16: Medication List Physician and Nurse Task Results  

4.11.2 Discussion of the Findings 

Medication list testing with ambulatory physicians covered one task:  

 In response to an emergency phone call, reviewing the medications for a different patient (Task 2) 

Testing with ambulatory nurses covered four subtasks:  

 Indicating which medications the patient is taking and which medications she is not taking (Task 6) 

 Reviewing the medication list and indicating that a medication is being taken for one pediatric patient 

(Task 7: Subtask B) 

 Indicating that the second pediatric patient is no longer taking a medication (Task 8: Subtask B) 

 Adding a patient-reported OTC medication and reviewing the medication list (Task 12) 

Efficiency 

Physicians completed Task 2 with an average time of 11.43 seconds. Nurses spent an average of 5.14 seconds 

on Task 6, 7.41 seconds on Task 7, 14.27 seconds on Task 8, and 22.33 seconds on Task 12. Tasks 6 and 12 were 

both completed with no extra steps. 

  

Medication List 

 Efficiency Effectiveness Satisfaction 

N Average Task 
Time 

Average Extra 
Steps per 

Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very 

easy 

Physician Subtasks 

Reviewing medications in response to 

an emergency phone call  

70 11.43 (6.56) 0.04 (0.21) 99 (1) 99 (1) 0.00 (0) 4.73 (0.61) 

Nurse Subtasks 

Indicating medications being taken or 
not taken 

65 5.14 (3.58) 0.00 (0) 98 (2) 98 (2) 0.00 (0) 4.95 (0.21) 

Indicating a medication is being taken  64 7.41 (7.70) 0.11 (0.33) 100 (0) 100 (0) 0.00 (0) 4.98 (0.13) 

Indicating a medication is not being 

taken 

64 14.27 (10.95) 0.31 (0.55) 97 (2) 97 (2) 0.00 (0) 4.72 (0.65) 

Adding a new OTC medication 64 22.33 (11.31) 0.00 (0) 100 (0) 100 (0) 0.05 (0.22) 4.94 (0.24) 
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Effectiveness 

Physicians completed Task 2 with a 99 percent binary completion rate. Nurses completed Task 7 and Task 12 

with 100 percent binary completion rates. Task 6 was performed with 98 percent binary task completion, and 

Task 8 was performed with 97 percent binary task completion. Both Task 6 and Task 8 were completed with 

no unnecessary steps. 

Satisfaction 

The majority of physicians rated Task 2 as Very Easy, with an average ease of task completion score of 4.73. 

The majority of nurses rated all four medication list tasks as Very Easy. Average ease of task completion scores 

ranged from 4.72 to 4.98. 

Major Findings 

All medication list tasks were performed with a binary task completion rate of 97 percent or higher, and 

received average satisfaction scores of Very Easy. Physicians completed Task 2 with a binary task completion 

rate of 99 percent and no unnecessary steps. The extra steps performed for this task included navigating to 

other areas of the chart for additional clinical context. Nurses, who more commonly document on the patient 

medication list, completed all tasks with high task completion and satisfaction scores. As expected, adding a 

new OTC medication took longer than updating an existing medication because that workflow requires 

participants to perform more actions. 

Areas for Improvement 

Overall, these results suggest that reviewing the medication list can be completed easily within a patient 

encounter. The non-negligible number of extra steps nurses took for Task 8 suggest an area for improvement. 

This task required nurses to indicate that a pediatric patient is no longer taking a medication. All participants 

who performed an extra step for this task attempted to take action on an inactive checkbox. Future efforts can 

investigate potential enhancements to clarify which screen elements are currently active.  
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4.12 §170.315(a)(6) Problem List 

4.12.1 Data Analysis and Reporting  

Table 17: Problem List Physician Task Results 

 

Problem List 

 Efficiency Effectiveness Satisfaction 

N Average 
Task Time 

Average Extra 
Steps per 

Task 

Binary Task 
Completion 

Rate 

Partial Task 
Completion 

Rate 

Average 
Unnecessary 

Steps per Task 

Task Ease 
Rating 

# Mean 
(seconds) 

(SD) 

Mean (SD) Mean % (SD) Mean % (SD) Mean (SD) Mean (SD) 
5 = very 

easy 

Physician Subtasks 

Updating the problem list with a new 
problem based on physical exam 

results 

74 14.66 
(10.12) 

0.00 (0) 99 (1) 99 (1) 0.00 (0) 4.49 (0.86) 

Updating the problem list with a new 
problem from an outside specialist 

74 15.32 
(10.65) 

0.01 (0.12) 93 (3) 96 (2) 0.01 (0.12) 4.43 (1.01) 

4.12.2 Discussion of the Findings 

Problem list testing with ambulatory physicians covered two tasks:  

 Updating the problem list with a new problem based on physical exam results (Task 1: Subtask A) 

 Updating the problem list with information from an outside specialist (Task 4: Subtask A) 

Efficiency 

Task 1 took an average of 14.66 seconds and was performed with no extra steps. Task 4 took an average of 

15.32 seconds and was performed with negligible extra steps.  

Effectiveness 

Physicians performed Task 1 with a 99 percent binary task completion rate and no unnecessary steps. They 

performed Task 4 with a binary task completion rate of 93 percent. Task 1 was performed with no unnecessary 

steps, and all but one participant completed Task 4 without taking unnecessary steps.  

Satisfaction 

The majority of participants rated both Task 1 and Task 4 as Very Easy. The average ease of task completion 

score was 4.49 for Task 1 and 4.43 for Task 4. 
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Major Findings 

Participants completed both tasks with satisfaction ratings of 4.43 or higher, and no or negligible extra and 

unnecessary steps. 

During this test, participants were asked to use two different workflows to add data to the patient's problem 

list. In Task 1, they added the problem information directly to the chart. The only participant who did not 

complete Task 1 added the problem to the visit diagnosis, and reported during the debrief that he would add 

the diagnosis to the problem list only after meeting the patient, which was not possible within the course of 

this usability test. In Task 4, participants used clinical information reconciliation workflows to add the problem 

information. The five physicians who did not complete Task 4 began the clinical information reconciliation 

workflow, but did not take the action required to file the information to the problem list.  

Areas for Improvement 

The binary task completion rates for Task 4 indicate that improving the clinical information reconciliation 

workflow could also boost the effectiveness of problem list tasks. For further discussion of the recommended 

improvements to the clinical information reconciliation workflow, see section 4.2 §170.315(b)(2) Clinical 

Information Reconciliation and Incorporation. The direct problem list entry task was performed with a high 

degree of efficiency and effectiveness. 
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 5 Results Conclusion 
Physicians and nurses performed tasks that were selected to address areas of Moderate to High risk (see section 

3.3.3 for details). Common areas for improvement include: 

 Identifying and implementing additional ways to streamline data entry 

Across criteria, tasks involving manual data entry showed the greatest potential for improvement 

on the efficiency metric. Efficiency is a key usability metric that often has an additional significant 

impact on other metrics, such as satisfaction; efficiency is also an area that can almost always be 

improved. This usability study identified methods, such as auto-completion and personalization, 

which can positively impact efficiency for specific tasks. See sections 4.3, 4.5, 4.9, and 4.10 for 

more details. Recent and ongoing technological improvements might also introduce novel ways 

to streamline data entry. Further research in these areas can yield innovative methods to boost 

clinician efficiency. 

 Providing training tips to encourage effective documentation 

When clinicians are introduced to new concepts or tools, their learning is best facilitated when it 

occurs in tandem with their day-to-day use of the software. With this in mind, just-in-time 

training is already incorporated into certain areas of EpicCare Ambulatory Base. This usability 

study identified additional areas where traditional onboarding tips can be improved or expanded 

to help clinicians become comfortable with the functionality more quickly. For more details about 

these areas, as well as the potential for leveraging screen display to reduce the need for training, 

see sections 4.2, 4.4, and 4.6. 

The overall average number of extra steps is 0.06 per task, the average binary task completion rate is 98 percent, 

and the average ease of task completion rating is 4.63, indicating that tasks were generally completed with a 

high degree of efficiency, effectiveness, and satisfaction. 
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 Appendices  

Appendix 1 

Recruiting Screener 

 

Note: Italicized text indicates information used for internal determination of eligibility and was not included 

on the copy given to the participant.  
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Recruiting Screener 
Demographic Information 

1. Name: 

2. Credentials: 

3. Highest Level of Education: 

a. High school graduate/GED 

b. Some college credit, no degree 

c. Trade/technical/vocational training 

d. Associate degree 

e. Bachelor’s degree 

f. Master’s degree (MSN, MS) 

g. Doctorate (MD, DNP, DO, PhD) 

4. Organization: 

5. Primary Work Location:  

6. Contact method (please provide one of the following): 

a. Work phone: ________________ 

b. Cell phone: ________________ 

c. E-mail: ________________ 

7. What is your gender? 

a. Male 

b. Female 

c. Other / decline to answer 

8. Which of these best describes your current age? 

a. <20 

b. 20-29 

c. 30-39 

d. 40-49 

e. 50-59 
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f. 60-69 

g. 70-79 

h. ≥80 

Additional Information 

9. Is English your first language? 

a. Yes 

b. No 

10. Are you a fluent English speaker? [if No, disqualify] 

a. Yes 

b. No 

11. Due to logistical restraints and the parameters of this study, we cannot provide assistive technologies 

during the testing session. Do you require any assistive technologies to use a computer? [if Yes, 

disqualify] 

a. Yes 

b. No 

12. Do you, or does anyone in your household, have a commercial interest in an electronic health record 

software or consulting company? [if Yes, disqualify] 

a. Yes 

b. No 

13. How many years of experience do you have using computers for personal and professional activities 

(such as email, shopping, record keeping, etc.)? 

14. What is your current role? [if not Physician, Nurse, or MA, disqualify] 

a. Analyst 

b. Application Coordinator 

c. Certified Nursing Assistant (CNA) 

d. CEO, CMIO, CIO, etc. 

e. Consultant 

f. Director 

g. Information Technology 

h. Licensed Practical Nurse (LPN) 

i. Marketing/Communications 

j. Medical Assistant (MA) 

k. Nurse 

l. Nurse Practitioner (NP) 
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m. Office Manager 

n. Pharmacist 

o. Physician 

p. Physician Assistant (PA) 

q. Project Manager 

r. SVP, AVP, VP, etc. 

s. Trainer 

t. Other (please specify) 

15. Do you currently provide direct patient care? [if No, disqualify] 

a. Yes 

b. No 

16. Do you work primarily in an Ambulatory, Emergency Department, or Inpatient setting? [if Inpatient or 

Emergency Department, disqualify] 

a. Ambulatory 

b. Emergency Department  

c. Inpatient 

17. What is your specialty? [if role is Physician and specialty is Radiology, Ophthalmology or Pathology, 

disqualify] 

 

18. How many years have you been working in your field? 

19. Have you participated in Epic usability testing previously? 

a. Yes  

b. No  

If yes, please describe. 

 

20. How do you capture patient data in your organization? [if Primarily on paper, disqualify] 

a. Primarily on paper 

b. Primarily electronically 

21. Is Epic the EHR you use most often in your organization? [if No, disqualify] 

a. Yes      

b. No 

22. How long have you been using Epic? [if <3 months, disqualify] 

 

23. How frequently do you use Epic? (daily, weekly, monthly) 
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Appendix 2 

Testing Dates and Locations 

 

 

 

 

 Test Dates Locations 

1 February 20, 2018 Dallas, TX 

2 February 21, 2018 Dallas, TX 

3 February 21, 2018 Baltimore, MD 

4 February 21, 2018 Walnut Creek, CA 

5 February 21, 2018 Concord, CA 

6 February 22, 2018 Dallas, TX 

7 February 22, 2018 Fort Worth, TX 

8 February 22, 2018 Baltimore, MD 

9 February 22, 2018 Concord, CA 

10 February 22, 2018 San Pablo, CA 

11 February 22, 2018 Martinez, CA 

12 February 23, 2018 Dallas, TX 

13 February 27, 2018 Aurora, IL 

14 February 28, 2018 Skokie, IL 

15 February 28, 2018 Milwaukee, WI 

16 March 1, 2018 Chicago, IL 

17 March 1, 2018 Lancaster, PA 

18 March 6, 2018 Denver, CO 

19 March 7, 2018 Centennial, CO 

20 March 7, 2018 New York, NY 

21 March 8, 2018 New York, NY 

22 March 9, 2018 New York, NY 
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Appendix 3 

Participant Demographics 

Below is a high-level summary of participants in this study. 

 

Gender  
Men 44 
Women 96 
Total (participants) 140 

 

Occupation/Role  
RN/BSN 
LPN 

37 
13 

Medical Assistant 
Physician 

15 
75 

Total (participants) 140 

 

Years of Experience  

Years of experience with Epic 
(average) 

6.57 
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Appendix 4 

Physician Scenario I 

Your first patient today is William. William is a 67-year-old Hispanic male who has hypercholesterolemia and 

type 2 diabetes. He has seen you sporadically for the past three years, but has not been very consistent in 

scheduling his follow-up appointments. He was discharged from the Community General Hospital ICU two 

days ago, after being admitted from the emergency department on suspicion of possible stroke or TIA.   

Task 1: 

William mentioned that he has increasing foot pain that he described as feeling like pins and needles. You 

performed and documented a foot exam, during which you observed signs of peripheral neuropathy, 

which is a new problem. Add peripheral neuropathy to his problem list and use the information provided 

by the system to queue the appropriate orders for pain management. You’ll also be adding some lab 

orders, so WAIT to sign the order. 

Task 2: 

Your support staff interrupts you with an urgent phone call about another patient of yours, Bill Bates. Bill 

is at a different organization’s emergency department with a severe nosebleed and headache, and cannot 

remember his medications. The ED physician needs to know whether Bill is on warfarin. Open Bill’s chart 

and verbally state whether or not Bill is currently prescribed warfarin. 

Task 3: 

After confirming Bill’s medications, you return to William’s exam. William has not had his hemoglobin 

A1c levels measured in the past year. To address his diabetes management, place an order for hemoglobin 

A1c. When you are finished, sign all orders. 

Physician Scenario 2 

Richard is a 73-year-old established patient of yours who is in today because he is worried about a persistent 

cough that he recently developed.   

Task 4: 

Richard was diagnosed with a problem by a specialist at an outside organization, River Hills Health 

System. Reconcile Richard’s problem list by adding the information from River Hills to his chart. Use the 

information provided by the system to queue any follow-up orders regarding the incoming problem. 

Task 5: 

Richard is on a proton-pump inhibitor to help manage his GERD. During your exam, Richard mentions 

that he is asymptomatic and worried about the risks of long-term PPI therapy, so you decide to lower his 

dose. Change his pantoprazole from a 40 mg dose to 20 mg once daily. When you are finished, sign all 

orders. 

Task 6: 

You are concerned that Richard’s productive cough and fever may be symptoms of pneumonia or a larger 

infection, so you would like to order a chest x-ray and CBC to verify this. Place an order for a chest x-ray and 

for a CBC. When you are finished, sign both orders.  
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Task 7: 

The x-ray comes back positive for pneumonia, so you decide to prescribe clarithromycin. Your system 

automatically sends prescriptions electronically to the patient’s preferred pharmacy, which has already 

been specified as Walgreens West.  Place an order for clarithromycin 500 mg tablets, twice daily for 7 days, 

with no refills. 

Assess any possible interactions. Using your clinical judgment and the information provided by the 

system, either sign the original medication or find an appropriate substitute and sign that order instead.  

Physician Scenario 4 

Sandra is a 50-year-old female.  She is an established patient of yours who is here today because she has a sore 

throat and was recently exposed to strep.   

Task 8: 

You begin by reviewing Sandra’s allergies. She mentions that she has a new allergy to aspirin which causes 

her to have high severity GI bleeding. Add aspirin to Sandra’s allergy list with a reaction of GI bleed.  

Task 9: 

You notice that Sandra recently turned 50, and this prompts a discussion about her preventative care 

screenings. Sandra says she has never had a mammogram. Place an order for a mammogram screening. 

When you are finished, sign the order. 

Task 10: 

Your nurse performed a strep test on Sandra and it came back positive, so you opened a SmartSet for strep 

visits. Using your clinical judgement, place and sign the appropriate order to treat Sandra’s strep.  

Nurse Scenario I 

Your first patient today is George. George is a 67-year-old Hispanic male with type 2 diabetes mellitus and 

hypercholesterolemia, and is in today for a routine visit. You have already begun some of your documentation 

for George. 

Task 1: 

As you review George’s history, he mentions that he speaks Spanish, his first language, at home and he isn’t 

as comfortable reading English. Update his primary language to Spanish. 

Task 2: 

While on vacation a month ago, George suffered from an allergic reaction so he saw a physician at an outside 

organization, River Hills Health System. An allergy was added to George’s chart during his urgent care visit. 

Reconcile George’s allergy list by adding the information from River Hills to his chart. 

Task 3: 

George has had a pacemaker for a few years. He mentions that he lost his pacemaker ID card and is 

concerned that the battery might run out soon. Check the details of George’s pacemaker and verbally 

inform him of its expiration date. 
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Nurse Scenario 2 

Jennie is a 50-year-old female here for a hypertension follow-up. You have already started some of her 

documentation. 

Task 4: 

As you review Jennie’s history, she mentions that she is currently in a relationship with a woman. She states 

that she now identifies as bisexual. Document this information in the chart.  

Task 5: 

As you continue rooming Jennie, she states that she is allergic to codeine and that it gives her a rash.  Add 

codeine to Jennie’s allergy list with a reaction of rash. 

Task 6: 

During Jennie’s last visit, she received a prescription for sumatriptan to relieve her migraines. Jennie tells 

you that she stopped taking sumatriptan. Indicate that Jennie is still taking lisinopril as prescribed, but is no 

longer taking sumatriptan.  

Nurse Scenario 3 

Emma and Mason are siblings. Emma, is a spunky, healthy 4-year-old girl. Her older brother, Mason, is a 10-

year-old who is also in good health. Their mother is bringing Emma and Mason in for their scheduled well-

child visits. It is typical for both children to be seen at the same time.   

Task 7: 

As you review Emma’s chart, Mom confirms that Emma does not have any allergies that she knows of. Mom 

also mentions that Emma continues to take her Flintstone vitamins every morning. Mark Emma’s allergy list 

as reviewed, then indicate that Emma is taking Flintstone vitamins and mark her medication list as reviewed. 

Task 8: 

As you review Mason’s chart, Mom tells you that the last time she gave Augmentin to Mason, it upset his 

stomach. Mom also mentions that Mason refuses to take his vitamins. Add Augmentin with a reaction of GI 

upset to Mason’s allergy list and mark his allergy list as reviewed. Next, indicate that Mason is not taking 

Flintstone vitamins and document that you have reviewed Mason’s medication list. 

Task 9: 

Mom tells you that Mason is more active after his ankle fracture repair. As you review the implant 

information about the screws, you notice that there is no laterality specified. You confirm with Mom that the 

screws were implanted in Mason's right ankle. Add the device laterality to Mason’s chart.  

Nurse Scenario 4 

Your next patient is Jordan, who is here to establish care with a new PCP. Jordan is a 56-year-old who prefers 

male gender pronouns. You have already begun some of your documentation for Jordan. 

Task 10: 

Your organization has an initiative to more accurately document gender identity. You discuss this with 

Jordan, and he informs you that while he identifies as male, his sex assigned at birth was female. Document 

this information in the chart. 
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Task 11: 

Jordan’s allergy list from his previous healthcare system, River Hills Health, is available for you to review.  

Reconcile Jordan’s allergy list by adding the information from River Hills to his chart.  

Task 12: 

You review Jordan’s medication list with him.  He tells you that he takes 400 mg of ibuprofen every 4 hours 

as needed for headaches.  Add the correct dosage of ibuprofen to his medication list, and indicate that he is 

currently taking the medication.  

Task 13: 

You continue taking Jordan’s history. He reports that he had a knee replaced two years ago and shows you 

his medical device ID card for the implant. Document all of Jordan’s knee implant information in the chart. 
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Appendix 5 

Sample Participant Orientation 

1) We are not testing you or your ability to use the system. We are measuring the usability of the system 

itself.  

 

2) You will be taken to the appropriate starting point for each task.  

 

3) You will have a written copy of the task to read.  

 

4) Work at your normal speed and only do what you are specifically asked to do in the system.  

 

5) Because we are testing specific pieces of functionality, you may not complete the entirety of your 

normal clinical workflow with a patient. 

 

6) There may be multiple ways to complete a task. You can complete the task in whichever way is 

apparent to you or easiest for you. 

 

7) Verbalize that you are done upon completion of each task. 

 

8) Fill out the Ease of Task Completion rating after each task.  

 

9) You will complete a survey about your experience after all tasks are complete.  

 

10) At the end of the test, we may discuss your thought process during specific tasks.  

 

11) Save your comments until all tasks are completed. The facilitator will not offer help or answer any 

questions during the test.  

 

12) All of the information you provide will be kept confidential and your name will not be associated with 

the results of this session. 
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Appendix 6 

Frequency of Workflow and Possibility of Alternative Outcome 

 Possibility of Alternative Outcome  

Negligible Low Moderate High 
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High Negligible Likelihood Moderate Likelihood Moderate Likelihood High Likelihood 

Moderate Negligible Likelihood Moderate Likelihood Moderate Likelihood High Likelihood 

Low Negligible Likelihood Low Likelihood Moderate Likelihood Moderate Likelihood 

Negligible Negligible Likelihood Negligible Likelihood Low Likelihood Low Likelihood 

 

 


