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Executive Summary 
A usability test of the Paragon 14.1 EHR (hereafter referred to as Paragon) was conducted January 16 

- 20, 2017 at a Paragon customer location by Samantha Wright of the McKesson Provider 

Technologies Human Factors Engineering (HFE) team. The customer location consisted of a regional 

hospital.  The purpose was to test and validate the usability of several Meaningful Use Criteria as 

implemented in the functions of the Paragon EHR.  The Office of the National Coordinator for Health 

Information Technology (ONC) requires vendors to test several Meaningful Use Criteria outlined in the 

test procedures for §170.314(g)(3) Safety-enhanced design1 for inpatient products. The remaining MU 

criteria will be discussed in three additional reports that detail the results of three usability studies 

involving physicians, registration personnel, and system administrators, as the tasks included in these 

studies are typically conducted by those user roles, rather than nurses.   

During the usability test, 11 nurses served as participants; they were all familiar with previous releases 

of the software, but not with all functionality in those releases.  In this study, they used the software in 

12 simulated, but representative tasks.  More specifics on the sample demographics and participant 

experience with the EHR will be detailed below in the Method section. 

This study collected performance data on 12 tasks typically conducted by nurses who are using an 

EHR. Below is a list of all tasks and subtasks employed. Tasks were based on one patient scenario and 

performed in the order of a typical workflow.  The scenario and tasks were chosen to evaluate the 

usability of five Meaningful Use Criteria outlined in the test procedures for §170.315(g)(3) Safety-

enhanced design.  Table 1 below lists the nurses' tasks in order of performance, the linked Meaningful 

Use criteria, and a risk rating for performing each task. 

 

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

 Task Subtask Meaningful Use Criterion 
Tested 

Risk 

1  Find patient  
--- 

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

High 

2  Add vitals and handle 
alerts  

Add vitals None - needed for scenario High 

Handle lab and vitals 
alerts 

170.315(a)(9) – Clinical decision 
support 

High 

3  Add demographic data 
to the patient chart 

--- 
170.315(a)(5) – Demographics 
 

Medium 

                                                
1  
Test Procedure for §170.314(g)(3) Safety-enhanced design.  Approved Test Procedure Version 1.2.  December 14, 2012; 
and  Health Information Technology: Standards, Implementation Specifications, and Certification Criteria for Electronic 
Health Record Technology, 2014 Edition; Revisions to the Permanent Certification Program for Health Information 
Technology, Final Rule.   
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 Task Subtask Meaningful Use Criterion 
Tested 

Risk 

4  Access and edit 
demographic data in 
the patient chart 

--- 
170.315(a)(5) – Demographics 
 

Medium 

5  Add an allergy  --- 
170.315(a)(8) – Medication allergy 

list 
High 

6  Access and edit an 
allergy 

--- 
170.315(a)(8) – Medication allergy 

list 
High 

7  Access and edit an 
implantable device 

--- 
170.315(a)(14) – Implantable device 

list 
Medium 

8  Add an implantable 
device 

--- 
170.315(a)(14) – Implantable device 

list 
Medium 

9  Reconcile allergies 
from 2 sources 

--- 
170.315(b)(2) – Clinical information 

reconciliation 
High 

10  Reconcile problems 
from 2 sources 

--- 
170.315(b)(2) – Clinical information 

reconciliation 
High 

11  Reconcile medications 
from 2 sources 

--- 
170.315(b)(2) – Clinical information 

reconciliation 
High 

12  Create a CDA --- 
170.315(b)(2) – Clinical information 

reconciliation 
Low 

During the one hour, one-on-one usability test, each participant was greeted by an administrator.  Each 

participant had prior experience with the previous version of the EHR Under Test (EHRUT).  Most 

functionality or screen designs were new to the participants. The participants were asked to review a 

self-guided training module that covered the new and unfamiliar functionality, instructions for the 

usability study and using the testing software.  The administrator introduced the test, and instructed 

participants to complete a series of tasks (given one at a time) using the EHR Under Test (EHRUT). 

During the testing, data logging software timed the test and recorded user screen captures and audio.  

These recordings were later used to score action steps, errors and task completion rates. The test 

administrator did not assist the participant in completing the task. 

The following types of data were collected for each participant: 

• Number of tasks successfully completed without assistance 

• Time to complete each task 

• Number and types of errors 

• Path deviations 

• Participant’s written comments 

• Participant’s satisfaction ratings of the system 

All participant data was de-identified so that no correspondence can be made from the identity of the 

participant to the data collected. At the end of the test session, each participant completed a post-test 

questionnaire. 
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The results from the System Usability Scale scored the subjective satisfaction with the system based 

on performance with these tasks to be: 72.73. 

According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability; 

scores over 80 would be considered above average.2  The details of our results are summarized in 

Tables 2 and 3 below.  Usability judgments were also collected at the end of each major task.  The 

averages obtained from those task-based usability scores varied between 3.90 and 4.91, with all but 1 

task scoring over 4, quite a bit above the recommendation put forward in NISTIR3 7742.  The NISTIR 

7742 states that “common convention is that average ratings for systems judged easy to use should be 

3.3. or above.”  It is worth noting that the lowest scoring tasks were unfamiliar functionality to the 

participants.   

Various additional recommended metrics, in accordance with the examples set forth in the NIST Guide 

to the Processes Approach for Improving the Usability of Electronic Health Records, were used to 

evaluate the usability of the EHRUT. Following is a summary of the performance and rating data 

collected on the EHRUT. 

Table 2. Result Summary by Task 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

1 Select patient 11 90.91 1.40 24.17 

(5.87) 

16.72 1.45 0 

(0) 

4.91 

(0.30) 

2 Add vitals  and 
handle alerts 

        

Add vitals 11 90.91 1.22 61.01 

(17.31) 

43.87 1.39 0 

(0) 

4.55 

(0.52) 

Handle lab and 
vitals alerts 

11 90.91 1.60 

 

24.31 

(9.67) 

12.77 

 

1.90 0 

(0) 

4.55 

(0.52) 

3 Add 
demographic 
data 

11 72.73 1.33 89.60 

(25.62) 

62.64 1.43 0 

(0) 

4.27 

(0.79) 

4 Access and edit 
existing 
demographic 
data 

11 100 1.02 29.27 

(13.28) 

19.48 1.50 0 

(0) 

4.91 

(0.30) 

5 Add an allergy 11 90.91 1.26 81.97 

(41.17) 

45.08 1.82 0 

(0) 

4.27 

(0.79) 

6 
Access and edit 
an existing 
allergy 

11 100 1.00 24.95 

(9.05) 

15.36 1.62 0 

(0) 

4.73 

(0.47) 

7 
Access and edit 
an existing 
implantable 

11 100 1.02 42.65 

(11.62) 

31.58 1.35 0 

(0) 

4.64 

(0.50) 

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

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

device 

8 
Add an 
implantable 
device 

11 100 1.12 87.96 

(28.82) 

62.04 1.42 0.55 

(0.69) 

4.64 

(0.50) 

9 Reconcile 
allergies from 2 
sources 

11 90.91 1.27 65.46 

(19.29) 

46.84 1.40 0.10 

(0.32) 

4.09 

(0.94) 

10 Reconcile 
problems from 2 
sources 

11 72.72 1.63 105.38 

(55.11) 

63.35 1.66 0.50 

(1.07) 

3.90 

(0.99) 

11 Reconcile 
medications 
from 2 sources 

11 81.81 1.11 70.86 

(23.47) 

46.20 1.53 0 

(0) 

4.45 

(0.69) 

12 Generate a CDA 11 90.91 1.10 61.93 

(8.61) 

53.62 1.16 0.10 

(0.32) 

4.64 

(0.50) 

 

The usability result data from Table 2 is grouped by Meaningful Use Criteria in Table 3 below, to allow 

for better overview of the usability scores for each criterion.  We report subtask data for criteria that 

were embedded in task flows, such as the clinical decision support interventions, under the appropriate 

MU criteria.   

Table 3. Result Summary by Meaningful Use Criterion 

 
 

Meaningful Use 
Criteria and 

Tasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

170.315(a)(5) – Demographics 

Add demographic 
data to the patient 
chart  (task 3) 

11 72.73 1.33 89.60 

(25.62) 

1.43 0 

(0) 

4.27 

(0.79) 

Access and edit 
existing 
demographic data 
(task 4) 

11 100 1.02 29.27 

(13.28) 

1.50 0 

(0) 

4.91 

(0.30) 

170.315(a)(8) - Medication allergy list 

Add an allergy 
(task 5) 

11 90.91 1.26 81.97 

(41.17) 

1.82 0 

(0) 

4.27 

(0.79) 

Access and edit an 
existing allergy 
(task 6) 

11 100 1.00 24.95 

(9.05) 

1.62 0 

(0) 

4.73 

(0.47) 

170.315(a)(9) - Clinical decision support 

Handle alerts for 
labs and vitals 
(task 2) 

11 90.91 1.60 

 

24.31 

(9.67) 

1.90 0 

(0) 

4.55 

(0.52) 

170.315(a)(14) – Implantable device list 

Access and edit an 
existing 

11 100 1.02 42.65 

(11.62) 

1.35 0 

(0) 

4.64 

(0.50) 
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Meaningful Use 
Criteria and 

Tasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

implantable device 
(task7) 

Add an 
implantable device 
(task 8) 

11 100 1.12 87.96 

(28.82) 

1.42 0.55 

(0.69) 

4.64 

(0.50) 

170.315(b)(2) – Clinical information reconciliation 

Reconcile allergies 
from 2 sources 
(task 9) 

11 90.91 1.27 65.46 

(19.29) 

1.40 0.10 

(0.32) 

4.09 

(0.94) 

Reconcile 
problems  from 2 
sources (task 10) 

11 72.72 1.63 105.38 

(55.11) 

1.66 0.50 

(1.07) 

3.90 

(0.99) 

Reconcile 
medications from 2 
sources (task 11) 

11 81.81 1.11 70.86 

(23.47) 

1.53 0 

(0) 

4.45 

(0.69) 

Create a CDA  
(task 12) 

11 90.91 1.10 61.93 

(8.61) 

1.16 0.10 

(0.32) 

4.64 

(0.50) 

 

In addition to the performance data, qualitative observations were made.  A more detailed discussion of 

result details, tasks, and findings is provided later in the document (in Discussion of the Findings). 

Major Findings and Areas for Improvement 

This section summarizes the findings and areas for improvement at a high level.  For additional detail, 

please see section, “Discussion of the Findings”. 

Finding Areas for Improvement 

Training.  Most of the tasks included in this 

study were either unfamiliar or had new screen 

designs which were unfamiliar to the users. For 

several tasks in the patient profile, participants 

only needed to perform the task once to be able 

to use that performance to become efficient on 

following tasks in the profile.    

Training:  Ensure users understand the 

consistencies between the design screens to more 

easily learn the new designs. 
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Introduction 
The Paragon 14.1 EHR components tested for this study were all accessible to the participants in an 

integrated environment, as would be typical in a provider implementation.  The usability testing 

environment, patient scenario, workflow and tasks attempted to simulate realistic implementations, 

workflows and conditions.  The purpose of the study was to test and validate the usability of the current 

user interface, and provide evidence of usability in the EHR Under Test (EHRUT). To this end, 

measures of effectiveness, efficiency and user satisfaction were captured during the usability testing. 

Intended Users 

Intended users of the EHRUT are clinicians working in an inpatient setting: registered nurses or medical 

assistants (RNs and MAs) and physicians (or midlevels; MDs and NPs).  Users may have varying 

levels of experience in the clinical setting and may have varying years of experience with the EHRUT.  

They can be expected to have received training on the EHRUT, and to be frequent users (weekly or 

daily use). 

Specifically for the nurse's tasks, maintaining patient chart information and reacting to alerts are part of 

the core functionality of the EHR functionality.  It can be expected that these functions are used 

frequently by the majority of users on customer provider sites.  A typical nurse end user of the patient 

charting functions and the alerts, therefore, would be a frequent, experienced user.  The usability test 

focused on discovering issues of skilled users with these functions. 

Although charting functionality is currently in use at the test facility, new screens have been created for 

the majority of the charting functionality in the tested version of the Paragon EHR.  Also, few facilities 

(including the test site) are currently performing high volumes of clinical reconciliation activities, so this 

is also new functionality.  When introduced on customer provider sites, end users can be expected to 

receive some high-level training, either through interaction with some online training modules, or 

classroom-based training that involves a hands-on component.  We provided similar training.  Given 

that either the screens or functionality was new to them, the usability test focused on learnability of 

these functions by new users.   

Method 

Participants 

A total of 11 participants were tested on the EHRUT for the nurse role in the inpatient setting.  All 

participants were Registered Nurses in various roles in the facility and were recruited through hospital 

staff.  Participants had no direct connection to the development of the product or to the McKesson 

Provider Technologies organization which developed the software that was tested.   

Participants were recruited to show a good representation of different nursing functions in the inpatient 

setting; all had at least 9 months of experience using a locally configured version of the EHRUT.  A 

demographics questionnaire was administered at the beginning of the test; the questionnaire is 
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included as Appendix A: Demographic Questionnaire.  Table 4 lists all 11 participants included in the 

analysis by demographic characteristics, such as demographics and professional experience.  

Participant names were replaced with Participant IDs so that an individual’s data cannot be tied back to 

individual identities. 

The included sample had individuals in the following roles: 4 charge nurses, 1 SICU nurse, 2 staff 

nurses, 3 informatics specialists, and 1 performance improvement quality coordinator. Three 

participants were in the 20-30 age bracket, 1 in the 31-40 age bracket, 5 in the 41-50 age bracket, and 

2 in the 51-60 age bracket.  They can be described as frequent EHR users, with 10 out of 11 reporting 

they use the EHR many times a day.   

In addition, all participants had used a computer for over 15 years and none used assistive technology. 

Table 4. Participant Demographics 

ID Gender Age Education Role Years of 
practice 

Years of 
Paragon 
EMR use 

Frequency of EMR 
use 

N1 Male 31-40 Registered Nurse Charge nurse 20 3 Many times a day 

N2 Female 20-30 Registered Nurse Charge nurse 3 3 
Many times a 

week 

N3 Female 20-30 Registered Nurse Charge nurse 2.5 2.5 Many times a day 

N4 Female 41-50 Registered Nurse Staff nurse 19 3 Many times a day 

N5 Female 41-50 
Registered Nurse 

Clinical 

Informatics 

Analyst 

27 3 Many times a day 

N6 Male 51-60 Registered Nurse 
Informatics 

Nurse 
34 3 Many times a day 

N7 Female 41-50 Registered Nurse Informaticist 18 3 Many times a day 

N8 Female 20-30 Registered Nurse Charge nurse 2 2 Many times a day 

N9 Female 41-50 Registered Nurse RN SICU 2 3 Many times a day 

N10 Female 41-50 Registered Nurse Staff nurse 20 0.75 Many times a day 

N11 Female 51-60 

Registered Nurse 
Performance 

Improvement 

Quality 

Coordinator 

29.5 3 Many times a day 
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A short, self-paced training PowerPoint presentation was provided to participants before the study, to 

review new and unfamiliar functionality.  These training modules were similar to what end-users would 

usually receive when introduced to new functionality.  The training also included some explanation of 

the software used to capture the session data. 

Participants were scheduled for one hour sessions which provided time between sessions for debrief by 

the administrator, and to get the system ready for the next participant. A spreadsheet was used to keep 

track of the participant schedule, and the participant demographics. 

Study Design 

Overall, the objective of this test was to uncover areas where the application performed well — that is, 

effectively, efficiently, and with satisfaction — and areas where the application failed to meet the needs 

of the participants. The data from this test may serve as a baseline for future tests with an updated 

version of the same EHR and/or comparison with other EHRs provided the same tasks are used. In 

short, this testing serves as both a means to record or benchmark current usability, but also to identify 

areas where improvements must be made.  Specifically, the purpose of this test was to test the usability 

of several of the Meaningful Use Criteria that are defined in 45 CFR Part 170, RIN 0991-AB824 for 

inpatient use. The current study focused on the 5 MU criteria used typically by nurses.  Three separate 

reports detail the findings from tasks associated with the MU criteria typically used by physicians, 

registration personnel and system administrators.  Table 5 below cross-tabulates which task in the 

study of nurses' tasks is associated with which MU criterion.  

 

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

 Task Subtask Meaningful Use Criterion 
Tested 

Risk 

1  Find patient  
--- 

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

High 

2  Add vitals and handle 
alerts  

Add vitals None - needed for scenario High 

Handle lab and vitals 
alerts 

170.315(a)(9) – Clinical decision 
support 

High 

3  Add demographic data 
to the patient chart 

--- 
170.315(a)(5) – Demographics 
 

Medium 

4  Access and edit 
demographic data in 
the patient chart 

--- 
170.315(a)(5) – Demographics 
 

Medium 

5  Add an allergy  --- 
170.315(a)(8) – Medication allergy 

list 
High 

                                                
4 45 CFR Part 170, RIN 0991-AB82. Health Information Technology: Standards, Implementation Specifications, and 
Certification Criteria for Electronic Health Record Technology, 2014 Edition; Revisions to the Permanent Certification 
Program for Health Information Technology. 
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 Task Subtask Meaningful Use Criterion 
Tested 

Risk 

6  Access and edit an 
allergy 

--- 
170.315(a)(8) – Medication allergy 

list 
High 

7  Access and edit an 
implantable device 

--- 
170.315(a)(14) – Implantable device 

list 
Medium 

8  Add an implantable 
device 

--- 
170.315(a)(14) – Implantable device 

list 
Medium 

9  Reconcile allergies 
from 2 sources 

--- 
170.315(b)(2) – Clinical information 

reconciliation 
High 

10  Reconcile problems 
from 2 sources 

--- 
170.315(b)(2) – Clinical information 

reconciliation 
High 

11  Reconcile medications 
from 2 sources 

--- 
170.315(b)(2) – Clinical information 

reconciliation 
High 

12  Create a CDA --- 
170.315(b)(2) – Clinical information 

reconciliation 
Low 

 

During the usability test, participants interacted with the above listed functions within the Paragon 14.1 

application.  Each participant used the system in a familiar location within their facility of practice, and 

was provided with the same instructions. The system was evaluated for effectiveness, efficiency and 

satisfaction as defined by measures collected and analyzed for each participant: 

o Number of tasks successfully completed without assistance 

o Time to complete tasks 

o Number of errors 

o Path deviations 

o Participant written comments 

o Participant’s satisfaction ratings of the system 

Procedures 

Participants were verbally instructed and oriented to the test situation (see Appendix B: Administrator 

Script and General Instructions).  Each participant was given an informed consent form (Appendix C: 

Informed Consent Form) and demographics questionnaire (Appendix A: Demographic Questionnaire).  

After completion of these forms, they stepped through a set of self-paced training slides.  Participants 

spent between 5-10 minutes reviewing this presentation of the software functionality that they had not 

previously used or received training on.  Specifically, this included the Vitals module, new designs for 

patient profile, clinical reconciliation, and generating a CDA.  The presentation also included usability 

test instructions and an introduction to the Morae recording software (Appendix D: Usability Test 

Instructions).  
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One test administrator per participant ran the test.  Data logging was achieved automatically by the 

Morae recording software.  Detailed data analysis and scoring of the recorded protocols was done after 

the test procedure by coding the recording with more fine grained task, action and error markers. 

The usability testing facilitator conducting the test was a senior experienced Human Factors Engineer (M.S 

Industrial Engineering with a Human Factors emphasis), with over 20 years of experience in the field of User 

Experience Design and Research, and over 7 years of experience developing EHRs (See   
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Appendix E: Experimenters’ Short Biographies). 

For each task, the testing software provided an on-screen description of the task to be performed. See 

Appendix F:  Participant Instructions for Each Task for the complete text of each on-screen task 

prompt.   

Task timing began when the participant clicked the Start Task button. Task time was stopped when the 

participant clicked the End Task button or when the participant performed the last action for a task that 

resulted in an alert. Participants were instructed to click End Task when they had successfully 

completed the task or when they could proceed no further.  

After each task the participant was given a short satisfaction questionnaire related to that task (see 

Appendix G: End-of-Task Questionnaires).  After all tasks were completed, the participant was given a 

System Usability Scale (SUS) Questionnaire (see Appendix H: System Usability Scale (SUS) 

Questionnaire). 

Following the test, the administrator provided time for the participant to informally communicate 

impressions about the usability of the EHRUT and about the testing process. 

Test Locations 

Participants were tested in their own facility.  The facility had an office that was used for testing. While 

the office provided a quiet space for the sake of testing, background noise could be heard occasionally. 

Also, sessions were occasionally interrupted with calls or beeps for the participant. Given the usually 

hectic context of clinical practices and the use of EMRs, this represented fair and realistic conditions 

under which to test the software.   

Test Environment 

The participants performed the test tasks on the administrator's laptop.  The details of that system are: 

a Dell Precision 7710 laptop computer with 17.3 -inch display, DPI setting normal (96 DPI), Highest 

Color Quality (32 bit), 1280 x 1024 pixel screen resolution, and a 60 Hertz screen refresh rate.   Audio 

was recorded through the laptop’s internal microphone. Participants interacted with the web application 

version of the software through an external keyboard.  A mouse was also provided in each case, so 

that participants had a choice of either using the mouse or the touchpad. 

Table 6. Test Environment, Technical Data 

Connection WAN.  Internet access to a targeted Paragon 14.1 usability test site. 

Paragon 14.1 
Usability Test 

Environment 

A special usability test site was created using the a data configuration.  The environment 
simulates the complete EHR including all functions and backend support software that a 
real implementation would provide, including data integration with external systems 
allowing for data flow from pharmacy solutions, integration with electronic data transfer to 
pharmacies, and allowing integration with the InfoButton reference vendor.  No other user 
groups had access to this site, ensuring a pristine test environment with full control of the 
configuration of the test data. 

It is important to note that while all efforts were made to create a fully functioning test 
environment, the configurations of menus and menu choices, applications, alerts, etc. 
were similar but not the same as what any particular provider/customer would use.  All of 
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the customized functions are different from site to site, depending on hospital policies and 
implementation.   

Our test environment is configured to show what the system is capable of and therefore 
presents more alerts, confirmation screens, list items etc., than many facilities would 
choose to implement. 

Generally, the system performance (i.e. response time) was representative to what actual 
users would experience in a field implementation; however, testing remotely from the 
server hosting the Paragon software introduced a lag time.  Data from tasks or trials 
where system response time slowed perceivably were excluded from the analysis.  
Additionally, participants were instructed not to change any of the default settings (such as 
font size). 

EHR software and 
version 

Paragon 14.1 

Testing software Morae Recorder Version 3.3.4 (participant) 

Morae Manager Version 3.3.4 (data analysis) 

EHR Scenario and Patient Setup 

During the usability study, the participants interacted with the EHR in order to treat a 52 year old female 

(outlined in Appendix F:  Participant Instructions for Each Task). The tasks simulated a number of 

successive tasks in the treatment of this patient.  In order to allow each participant to interact with the 

identical set of data, 11 identical patients were created in advance.  Appendix I also outlines the data 

used to populate the respective systems within the Paragon EHR. 

Test Forms and Tools 

During the usability test, various documents and instruments were used, including: 

Informed Consent 

Demographic Questionnaire 

Experimenter’s Verbal Instructions 

Training slides 

Observer’s Task Sheets 

Post-task surveys (presented through Morae) 

Post-test survey (System Usability Scale, SUS, presented through Morae) 

Most of these materials are included in the appendices. 

Usability Metrics 

According to the NIST Guide to the Processes Approach for Improving the Usability of Electronic Health 

Records, EHRs should support a process that provides a high level of usability for all users. The goal is 

for users to interact with the system effectively, efficiently, and with an acceptable level of satisfaction. 

To this end, metrics for effectiveness, efficiency and user satisfaction were captured during the usability 

testing. The goals of the test were to assess: 
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Effectiveness of the EHRUT by measuring participant success rates and errors. 

Efficiency of the EHRUT by measuring the average task time and path deviations. 

Satisfaction with the EHRUT by measuring ease of use ratings. 

Data Scoring 

The following table details how tasks were scored, errors evaluated, and the time data analyzed.  

Table 7. Data Scoring: Measures & Rationale 

Measures Rationale and Scoring 

Effectiveness: 

Task Success 

A task is counted as a “Success” if the participant was able to achieve the correct outcome, 
without user interface directed assistance.  Direction was occasionally provided with 
understanding task instructions, but never in how a task was to be accomplished. 

A task is counted as a “Failure” if the participant was never able to find the correct action, 
or ended the task believing that they had accomplished all tasks without having done so. 

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

Task times are recorded for successes. Observed task times divided by the optimal time 
for each task is a measure of optimal efficiency. 

Optimal task performance time, as benchmarked by the 3 users who finished the task 
without errors and deviations and in the shortest amount of time, was calculated by 
averaging the times of these 3 users.  No adjustments were made to the optimal time.  
Average group times were divided by the optimal performance time for a measure of how 
close to optimal efficiency each task was performed.   It was decided not to define time 
allotments, because it was felt that different adjustments would have to be made for new 
tasks and for existing task flows, and we could not find a generally accepted empirical or 
principled way to determine meaningful adjustments.   All participants were allowed to 
finish the tasks, and the time ratios provide a measure of how much longer an average 
user would take to perform these tasks.  

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

Effectiveness: 

Task Failures and 

Errors 

If the participant abandons the task, does not reach the correct answer or performs it 
incorrectly the task is counted as a “Failure.”   For each task the percentage of participants 
who successfully completed it are reported.  The percentage of failures can be calculated 
by subtracting the percentage of successful completions from 100. 

The total number of errors is calculated for each task and then divided by the total number 
of times that task was attempted. Not all deviations are counted as errors.  

Errors are selections of wrong menu items, wrong list items, or entering wrong data 
formats.  If an error results in a number of corrective steps, only the first actions, resulting 
in the error is counted as error.  All corrective steps are counted as deviations. 

On a qualitative level, an enumeration of errors and error types is collected. 

Efficiency: 

Task Deviations 

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

Efficiency: Each task is timed from when the participant clicks the Start Task button until the 
participant clicks the End Task button OR performs the final action for a task that triggers 
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Measures Rationale and Scoring 

Task Time alerts. Only task times for tasks that are successfully completed are included in the 
average task time analysis. Average time per task is calculated for each task. Variance 
measures (standard deviation) are also calculated. 

For each subtask, time from the previous screen update until the screen update resulting 
from the correct execution of the step is counted.  System latencies are counted for the 
update resulting from the action.  For example, if the subtask ‘navigation to function’ ends 
with selecting a menu item followed by some latency until the component is loaded, this 
latency is counted for this subtask (navigation to function). 

Satisfaction: 

Task Rating 

Each participant’s subjective impression of the ease of use of the application is measured 

by administering both a simple post-task question as well as a post-session questionnaire. 

After each task, the participant is asked to rate “Overall, this task was:” (or similar wording) 

on a scale of 1 (Very Difficult) to 5 (Very Easy). If the task included a number of subtasks, a 

question addressing the ease of each subtask was included (See  

Appendix G: End-of-Task Questionnaires).  These data are averaged across participants.  

Common convention is that average ratings for systems judged easy to use should be 3.3 
or above. 

To measure participants’ confidence in and likeability of the [EHRUT] overall, the testing 
team administers the System Usability Scale (SUS) post-test questionnaire. Questions 
included, “I think I would like to use this system frequently,” “I thought the system was easy 
to use,” and “I would imagine that most people would learn to use this system very quickly.” 
See the full System Usability Scale questionnaire (Appendix H: System Usability Scale 
(SUS) Questionnaire). 
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Results 

Data Analysis and Reporting 

The results of the usability test were calculated according to the methods specified in the Usability 

Metrics section above.   

Table 8. Usability Data by Task and Subtask - same as Table 2, repeated here for easier reference 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

1 Select patient 11 90.91 1.40 24.17 

(5.87) 

16.72 1.45 0 

(0) 

4.91 

(0.30) 

2 Add vitals  and 
handle alerts 

        

Add vitals 11 90.91 1.22 61.01 

(17.31) 

43.87 1.39 0 

(0) 

4.55 

(0.52) 

Handle lab and 
vitals alerts 

11 90.91 1.60 

 

24.31 

(9.67) 

12.77 

 

1.90 0 

(0) 

4.55 

(0.52) 

3 Add 
demographic 
data 

11 72.73 1.33 89.60 

(25.62) 

62.64 1.43 0 

(0) 

4.27 

(0.79) 

4 Access and edit 
existing 
demographic 
data 

11 100 1.02 29.27 

(13.28) 

19.48 1.50 0 

(0) 

4.91 

(0.30) 

5 Add an allergy 11 90.91 1.26 81.97 

(41.17) 

45.08 1.82 0 

(0) 

4.27 

(0.79) 

6 
Access and edit 
an existing 
allergy 

11 100 1.00 24.95 

(9.05) 

15.36 1.62 0 

(0) 

4.73 

(0.47) 

7 
Access and edit 
an existing 
implantable 
device 

11 100 1.02 42.65 

(11.62) 

31.58 1.35 0 

(0) 

4.64 

(0.50) 

8 
Add an 
implantable 
device 

11 100 1.12 87.96 

(28.82) 

62.04 1.42 0.55 

(0.69) 

4.64 

(0.50) 

9 Reconcile 
allergies from 2 
sources 

11 90.91 1.27 65.46 

(19.29) 

46.84 1.40 0.10 

(0.32) 

4.09 

(0.94) 

10 Reconcile 
problems from 2 
sources 

11 72.72 1.63 105.38 

(55.11) 

63.35 1.66 0.50 

(1.07) 

3.90 

(0.99) 

11 Reconcile 
medications 
from 2 sources 

11 81.81 1.11 70.86 

(23.47) 

46.20 1.53 0 

(0) 

4.45 

(0.69) 

12 Generate a CDA 11 90.91 1.10 61.93 

(8.61) 

53.62 1.16 0.10 

(0.32) 

4.64 

(0.50) 
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The results from the System Usability Scale scored the subjective satisfaction with the system based 

on performance with these tasks to be: 72.73. 

According to Tullis and Albert (2008), raw scores under 60 represent systems with poor usability; 

scores over 80 would be considered above average.5   

The details of our results are summarized in Table 8 above and Table 9 below.  Usability judgments 

were also collected at the end of each major task.  The averages obtained from those task-based 

usability scores varied between 3.90 and 4.91, with all but one of the tasks scoring over 4, quite a bit 

above the recommendation put forward in  NISTIR6 7742.  The NISTIR 7742 states that “common 

convention is that average ratings for systems judged easy to use should be 3.3. or above.”   

Data Analysis and Reporting by Meaningful Use Criterion 

In the following table, Table 9, the usability metrics are reported grouped out by MU criterion.  The 

subtask involving CDS alerts is part of another task, and has been broken out of these tasks in this 

table.  Please also note that the remaining MU criteria have been tested with other user groups 

(physicians, system administrators and registration personnel).  Those results are summarized in 

separate reports. 

 

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

 
 

Meaningful Use 
Criteria and 

Tasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

170.315(a)(5) – Demographics 

Add demographic 
data to the patient 
chart  (task 3) 

11 72.73 1.33 89.60 

(25.62) 

1.43 0 

(0) 

4.27 

(0.79) 

Access and edit 
existing 
demographic data 
(task 4) 

11 100 1.02 29.27 

(13.28) 

1.50 0 

(0) 

4.91 

(0.30) 

170.315(a)(8) - Medication allergy list 

Add an allergy 
(task 5) 

11 90.91 1.26 81.97 

(41.17) 

1.82 0 

(0) 

4.27 

(0.79) 

Access and edit an 
existing allergy 
(task 6) 

11 100 1.00 24.95 

(9.05) 

1.62 0 

(0) 

4.73 

(0.47) 

170.315(a)(9) - Clinical decision support 

Handle alerts for 
labs and vitals 
(task 2) 

11 90.91 1.60 

 

24.31 

(9.67) 

1.90 0 

(0) 

4.55 

(0.52) 

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

Tasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

170.315(a)(14) – Implantable device list 

Access and edit an 
existing 
implantable device 
(task7) 

11 100 1.02 42.65 

(11.62) 

1.35 0 

(0) 

4.64 

(0.50) 

Add an 
implantable device 
(task 8) 

11 100 1.12 87.96 

(28.82) 

1.42 0.55 

(0.69) 

4.64 

(0.50) 

170.315(b)(2) – Clinical information reconciliation 

Reconcile allergies 
from 2 sources 
(task 9) 

11 90.91 1.27 65.46 

(19.29) 

1.40 0.10 

(0.32) 

4.09 

(0.94) 

Reconcile 
problems  from 2 
sources (task 10) 

11 72.72 1.63 105.38 

(55.11) 

1.66 0.50 

(1.07) 

3.90 

(0.99) 

Reconcile 
medications from 2 
sources (task 11) 

11 81.81 1.11 70.86 

(23.47) 

1.53 0 

(0) 

4.45 

(0.69) 

Create a CDA  
(task 12) 

11 90.91 1.10 61.93 

(8.61) 

1.16 0.10 

(0.32) 

4.64 

(0.50) 
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Discussion of the Findings  
This section presents the study findings, organized by Meaningful Use Criteria. 

Introductory Tasks [No Specific MU Criteria] 

Test contexts 

The users performed 2 tasks at the beginning of the study which were not associated with meaningful 

use criteria.  Task 1 was included to set up the patient scenarios and get the participant started in the 

system and task 2 was included to trigger CDS alerts. 

Task 1 – Patient Selection 

Analysis Notes 

Task Description 

This task required the participants to select a specified patient in order to start interacting with the 

patient’s record. 

Risk Analysis 

High – to correctly confirm, add or edit information in an electronic health record, the correct patient 

must be selected.  There were no errors committed by participants, although 1 participant failed this 

task by selecting the wrong patient. 

Scoring Notes  

All participants were able to interact with the system as expected.  There were no difficulties resulting in 

exclusions. 

Exclusions 

None 

Quantitative Summary 
Table 10. Usability Data for Task 1 – Patient Selection 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

1 Select patient  11 90.91 1.40 24.17 

(5.87) 

16.72 1.45 0 

(0) 

4.91 

(0.30) 
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Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  Participants had no comments on this task. 

Effectiveness 

Ten of 11 participants performed this task successfully by selecting the specified patient and bringing 

up the patient record.  The participant that failed selected a patient with the same last name, but a 

different first name. There were no errors performed in this task. 

Efficiency 

Participant times varied a bit on this task, resulting in a 1.45 for the deviation between the average time 

and optimal time.  The number of steps was fairly uniform, with a path deviation of 1.40.  The extra time 

and steps were primarily the result of participants taking a bit of time to look at the patient chart and 

searching for the patient rather than selecting her from the presented list. 

Satisfaction 

Participants rated this very familiar task as easy to perform (4.91).   

Major Findings 

Participants had little difficulty selecting the patient as this is a very familiar task for them.   

 

Task 2 – Add vitals 

Analysis Notes 

Task Description 

This task required the participants to enter details about a blood pressure taken manually for the 

patient.  Participants had to bring up the correct screen to enter the vitals, enter the data in various 

fields and save the data.  The alerts that were brought up as a result of the vitals entry will be discussed 

in a separate area of this report. 

Risk Analysis 

High – Vitals data such as blood pressure must be entered correctly as a possible catalyst for treatment 

and to ensure treatments are working as expected.  There were no errors committed by participants, 

although 1 participant failed this task because she could not figure out how to get started in the 

unfamiliar screen designs. 
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Scoring Notes  

All participants were able to interact with the system as expected.  There were no difficulties resulting in 

exclusions. 

Exclusions 

None 

Quantitative Summary 
Table 11. Usability Data for Task 2 – Add vitals 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

2 Add vitals  11 90.91 1.22 61.01 

(17.31) 

43.87 1.39 0 

(0) 

4.55 

(0.52) 

 

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  Participants had no comments on this task. 

Effectiveness 

Ten of 11 participants performed this task successfully by entering the specified data in the patient's 

vitals section of the chart.  The participant could not figure out how to get started with the task and 

requested help from the facilitator.  There were no errors performed in this task. 

Efficiency 

Participant times varied only a slight bit on this task, resulting in a 1.39 for the deviation between the 

average time and optimal time.  The number of steps was more uniform, with a path deviation of 1.22.  

The extra time and steps were primarily the result of participants having a bit of difficulty getting started 

on this task in unfamiliar screens. 

Satisfaction 

Participants rated this task as easy to perform with an ease-of-use score of 4.45.   

Major Findings 

Some participants had a slight difficulty remembering how to start this task from the training, but it is 

believed that with actual training on the system difficulty would be mitigated.   
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170.315(a)(5) – Demographics 

 

Test contexts 

The demographics MU criteria were tested across 2 different user groups.  The criteria tested with 

registration personnel can be found in a separate report.  The criteria tested with nurses included the 

addition of sexual orientation and gender identity, as well as the access and editing of the same data.  

Task 3 addressed the addition of the data and task 4 addressed the revision of the data. 

   

Task 3 – Add demographic data to the patient chart 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(a)(5) – Demographics 

Task Description 

Task 3 required participants to add sexual orientation and gender identity to the patient's demographic 

data.   The participants had to navigate to the patient profile, place the profile in edit mode, add the data 

and save it.   

Risk Analysis 

Medium.  Although some demographic data is used to trigger alerts, sexual orientation and gender 

identity are not typically required by facilities and, therefore, are not used for alerts.  This can be 

sensitive data that patients do not wish to share, so if often is not entered.  The participants made no 

errors for this task.  

Scoring Notes  

All participants were able to interact with the system as expected.  There were no difficulties resulting in 

exclusions. 

Exclusions 

None 

Quantitative Summary 
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Table 12. Usability Data for Task 3 – Add demographic data 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal 

 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

3 Add 
demographic 
data 

11 
72.73 1.33 89.60 

(25.62) 

62.64 1.43 0 

(0) 

4.27 

(0.79) 

  

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.   

 

 Table 13.  Participant Comments for Task 3 – Add demographic data 

Participant Do you have any additional comments? 

N5 

Your bold sections blend well but did not catch the eye quickly. Great presentation but 

did not scan well. 

 

Effectiveness 

Eight of the eleven participants performed this task successfully.  Three participants did not remember 

that the module had to be placed in edit mode before entering the data. There were no errors on this 

task.   

Efficiency 

The participants were able to add the demographic data in close to the optimal times. The 

observed/optimal task time ratio was 1.43.  The observed/optimal steps taken for this task resulted in a 

ratio of 1.33.   

Satisfaction 

This task received a high ease-of-use score of 4.27. 

Major Findings 

Some participants had difficulty getting started on this task due to the unfamiliarity of the screen design 

and the task itself (which most facilities do not enter regularly).  In proceeding tasks taking place in the 

profile screens, participants had no problem remembering to put the modules in edit mode, showing 

that this is easily learned functionality. 
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Task 4 – Access and edit demographic data existing in the patient chart 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(a)(5) – Demographics 

Task Description 

Task 4 required participants to revise the previously entered sexual orientation and gender identity to 

the a value of "chose not to disclose".   The participants had to navigate to the patient profile, place the 

profile in edit mode, revise the data and save it.   

Risk Analysis 

Medium.  Although some demographic data is used to trigger alerts, sexual orientation and gender 

identity are not typically required by facilities and, therefore, are not used for alerts.  This can be 

sensitive data that patients do not wish to share, so if often is not entered.  The participants made no 

errors for this task.  

Scoring Notes  

All participants were able to interact with the system as expected.  There were no difficulties resulting in 

exclusions. 

Exclusions 

None 

Quantitative Summary 

 

Table 14.  Usability Data for Task 10 – Access and edit demographic data 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

4 Access and edit 
existing 
demographic 
data 

11 100 1.02 29.27 

(13.28) 

19.48 1.50 0 

(0) 

4.91 

(0.30) 

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  No comments were provided for this task. 
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Effectiveness 

All participants performed the edit demographic data task successfully and no errors were made. 

Efficiency 

For this task the observed/optimal task time ratio was 1.43 and the observed/optimal steps taken ratio 

for the task was an very low 1.02.  Few participants deviated from the optimal steps to complete this 

task. 

Satisfaction 

On average, this task was perceived as very easy (4.91) as participants had just interacted with this 

module. 

Major Findings 

This task was done effectively and efficiently and seemed to indicate that learning to put the module 

into edit mode before trying to make changes to the data was one trial learning. 

 

170.315(a)(8) – Medication allergy list 

 

Test contexts 

Medication allergy list was tested in two different contexts.  Task 5 required users to add a new 

medication allergy to the patient's chart and task 6 required users to edit an existing medication allergy.  

 

Task 5 – Add allergy 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(a)(8) – Medication allergy list 

Task Description 

This task required participants to add a medication allergy to the patient's chart. They located the 

allergy module, placed it in edit mode, added the allergy information and saved the data. 

Risk Analysis 

High.  Recording new allergies is an essential task.  Not recording a new allergy or recording it 

incorrectly would present a high-risk event for a patient.  No errors were made on this task. 
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Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None. 

Quantitative Summary 
 

Table 15.  Usability Data for Task 5 – Add allergy 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

5 Add an allergy 11 90.91 1.26 81.97 

(41.17) 

45.08 1.82 0 

(0) 

4.27 

(0.79) 

  

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software. 

 

Table 16.  Participant Comments for Task 5 – Add allergy 

Participant Do you have any additional comments? 

N8 Adding icon to the pt left side screen, easier access 

Effectiveness 

Ten of the 11 participants completed this task successfully.  The one participant who failed the task did 

so due to a configuration difference between the testing system and the facility system.  No errors were 

made on this task by those who successfully completed the task. 

Efficiency 

Participant times varied quite a bit on this task, although steps did not.  The average to optimal time 

deviation was 1.82, due to the three participants who took almost 3 times as long as the optimal time to 

complete this task. The average to optimal step deviation was a respectable 1.26.   

Satisfaction 

Participants found this to be a fairly easy task to perform and gave it an ease-of-use rating of 4.27. 
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Major Findings 

No major findings on this task. 

 

Task 6 – Access and edit an existing allergy 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(a)(8) – Medication allergy list 

Task Description 

This task required participants to find and edit an existing medication allergy on the patient's chart. 

They needed to find the existing allergy, select it for editing and then add a reaction before saving it. 

Risk Analysis 

High.  Editing allergies is an essential, though uncommon, task.  Not having accurate data for an allergy 

would present a high-risk event for a patient.  No errors were made on this task. 

There were no errors made on this task. 

Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None. 

Quantitative Summary 
 

Table 17.  Usability Data for Task 6 – Access and edit an existing allergy 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

6 Access and edit 
an existing 
allergy 

11 100 1.00 24.95 

(9.05) 

15.36 1.62 0 

(0) 

4.73 

(0.47) 

  

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  Participants had no comments on this task. 



Page 31 of 69 

EHR: Paragon 14.1, Part II – Nurse – Inpatient  February 7, 2017 

Effectiveness 

All participants completed this task successfully.  No errors were made on this task. 

Efficiency 

Participant times did not vary much on this task and the number of steps did not vary at all.  The 

average to optimal time deviation was 1.62 and the average to optimal step deviation was a perfect 1.0.   

Satisfaction 

Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.73. 

Major Findings 

No major findings on this task. 

 

170.315(a)(9) – Clinical Decision Support 

Test context 

Intervention clinical decision support (CDS) was tested in one task (task 2). The CDS alerts were 

triggered by the addition of extreme vitals and the lack of lab results.   

 

Task 2  – Receiving and responding to CDS interventions 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(a)(9) – Clinical decision support  

Task Description 

Task 2 presented the participants with 2 CDS interventions to which they had to respond.  Participants 

were instructed to read the 2 alerts and acknowledge them. 

Risk Analysis 

High – Noticing and understanding warnings, and making decisions based on this information is an 

important safety step.  No errors were made on this task. 

Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None. 
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Quantitative Summary 

 

Table 18.  Usability Data for Task 2 for CDS Intervention handling 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

2 
Handle alerts for 
labs and vitals 

11 90.91 1.60 

 

24.31 

(9.67) 

1.90 0 

(0) 

4.55 

(0.52) 

11 

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  No comments were provided for this task. 

Effectiveness 

One participant failed to correctly read the vitals alert in this task, which was counted as failure. All 

other participants performed this task successfully.  There were no errors made during this task. 

Efficiency 

For this task, participants had fair average to optimal time deviation and step deviation scores.  For the 

step deviation, the score was 1.60.  The time deviation was 1.90. 

Satisfaction 

Participants were largely satisfied with this task, and scored it with a 4.55. 

Major Findings 

No major findings for this task. 

 

170.315(a)(14) – Implantable device list 

 

Test contexts 

The implantable device list was tested in two different contexts.  Task 8 required users to add a new 

implantable device to the patient's chart and task 7 required users to access and edit an existing 

implantable device on the patient's chart. 
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Task 8 – Add an implantable device 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(a)(14) – Implantable device list 

Task Description 

This task asked participants to add an implantable device (including barcode) to the patient's chart.  

This was a completely unfamiliar task for participants as they do not use this functionality in their 

facilities, and implantable devices are typically added to the patient chart from the OR when the device 

is implanted. 

Risk Analysis 

Medium.  Having implantable device information, including data contained within the barcode, is 

important in the case of recalls or announced problems with devices.  This information is typically 

added during procedures in which the device is implanted; otherwise, it is difficult for system users to 

have access to the barcode information for the device.  Five participants made a total of 6 errors during 

this task.  Each participant started the task by selecting to edit the implantable device list rather than 

add a new implantable device.  All participants quick corrected this error.   

Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None 

Quantitative Summary 

 

Table 19.  Usability Data for Task 8 – Add implantable device 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

8 Add an 
implantable 
device 

11 100 1.12 87.96 

(28.82) 

62.04 1.42 0.55 

(0.69) 

4.64 

(0.50) 
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Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  No participants made comments for this task. 

Effectiveness 

All participants performed this task successfully.  Five participants made a total of 6 errors during this 

task.  Each participant started the task by selecting to edit the implantable device list rather than add a 

new implantable device.  All participants quick corrected this error.  In addition, 1 of the participants 

also tried to save the data before entering all required fields, which resulted in errors appearing and the 

participant correcting this before trying to save again. 

Efficiency 

Surprisingly, participant times were fairly consistent on this task (1.42), even though a number of errors 

were made.  The step deviation was 1.12, primarily because of the errors made. 

Satisfaction 

Although several errors were made on this task, participants still perceived it to be fairly easy to perform 

(4.64). 

Major Findings 

No major findings for this task. 

 

Task 7 – Access and edit an existing implantable device 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(a)(14) – Implantable device list 

Task Description 

This task required participants to find and edit an existing implantable device on the patient chart. They 

needed to find the existing device, select it for editing and then change the status before saving it. 

Risk Analysis 

Medium.  Having implantable device information, including data contained within the barcode, is 

important in the case of recalls or announced problems with devices.  This information is typically 

added during procedures in which the device is implanted; otherwise, it is difficult for system users to 

have access to the barcode information for the device.  There were no errors made on this task. 

Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 
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Exclusions 

None. 

Quantitative Summary 

 

Table 20.  Usability Data for Task 7 – Access and edit an existing implantable device 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

7 Access and edit 
an existing 
implantable 
device 

11 100 1.02 42.65 

(11.62) 

31.58 1.35 0 

(0) 

4.64 

(0.50) 

  

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  Participants had no comments on this task. 

Effectiveness 

All participants completed this task successfully and no errors were made on this task. 

Efficiency 

Participant times did not vary much on this task and neither did the number of steps.  The average to 

optimal time deviation was 1.35 and the average to optimal step deviation was 1.02.   

Satisfaction 

Participants found this to be an easy task to perform and gave it an ease-of-use rating of 4.64. 

Major Findings 

No major findings on this task. 

 

170.315(b)(2) – Clinical information reconciliation 

Test contexts 

The clinical information reconciliation criteria were tested in tasks 9, 10, 11 and 12.  In task 9 

participants had to reconcile allergies from 2 sources.  In task 10 participants had to reconcile problems 

from 2 sources.  Task 11 required participants to reconcile medications from 2 sources.  Task 12 

required participants to generate a CDA which contained all the reconciled information. 
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Task 9 - Reconcile allergies from 2 sources 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(b)(2) – Clinical information reconciliation 

Task Description 

This task required participants to access an externally generated CDA, compare the allergy list on that 

CDA with the allergy list in the patient chart, and make sure that all allergies that appeared in the CDA 

were also present in the patient chart.  To accomplish this task, participants had to copy an allergy over 

from the CDA to the patient chart. 

Risk Analysis 

High.  Recording allergies is an essential task and ensuring the patient chart is up-to-date is of 

paramount importance.  Not recording a new allergy or recording it incorrectly would present a high-risk 

event for a patient.  One participant made one error on this task by not filling out all required fields 

before attempting to save data. 

Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None. 

Quantitative Summary 

 

Table 21.  Usability Data for Task 9 – Reconcile allergies from 2 sources 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal 

 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

9 Reconcile 
allergies from 2 
sources 

11 90.91 1.27 65.46 

(19.29) 

46.84 1.40 0.10 

(0.32) 

4.09 

(0.94) 

  

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.   
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Table 22.  Participant Comments for Task 9 – Reconcile allergies from 2 sources 

Participant Do you have any additional comments? 

N5 

Had difficulty finding the areas and intuitively following the process. I don't think that 

the process was difficult and will be easy once learned. It was a difficult process to 

figure out at first. 

Effectiveness 

Ten out of 11 participants performed this task successfully.  One participant did not save the added 

allergy in the patient chart.  One participant also made an error by trying to save the allergy to the 

patient chart before adding all required fields, but quickly corrected this when presented with an error 

message.   

Efficiency 

The step deviation for this task was low (1.27), and the time deviation just a bit larger (1.40).   

Satisfaction 

The task was rated as a bit more difficult than other tasks by participants (4.09).  The unfamiliarity of 

this task contributed to this rating. 

Major Findings 

No major findings for this task. 

 

Task 10 - Reconcile problems from 2 sources 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(b)(2) – Clinical information reconciliation 

Task Description 

This task required participants to access an externally generated CDA, compare the problem list on that 

CDA with the problem list in the patient chart, and make sure that all problems that appeared in the 

CDA were also present in the patient chart.  To accomplish this task, participants had to copy a 

problem over from the CDA to the patient chart. 

Risk Analysis 

High.  Ensuring the patient chart is up-to-date and contains all current information is an important 

function.  Not recording a new problem or recording it incorrectly could present a high-risk event for a 

patient.  Two participants made a total of 4 errors, all of which were navigation errors. 
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Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None. 

Quantitative Summary 

 

Table 23.  Usability Data for Task 10 – Reconcile problems from 2 sources 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal 

 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

10 Reconcile 
problems from 2 
sources 

11 72.72 1.63 105.38 

(55.11) 

63.35 1.66 0.50 

(1.07) 

3.90 

(0.99) 

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.   

Table 24.  Participant Comments for Task 10 – Reconcile problems from 2 sources 

Participant Do you have any additional comments? 

N5 
I think the show all status should be automatic. If the provider would like to shorten 

the list they can remove. 

Effectiveness 

Eight out of 11 participants performed this task successfully.  Two participants who failed this task got 

stuck at some point in the process and gave up, while one participant did not realize there was a 

problem on the CDA that needed to be added to the patient chart.  Two participants also made a total 

of 4 errors, all of which were navigation errors, and recovered quickly. 

Efficiency 

The deviations for this task were larger than most due to the unfamiliarity of this task.  The step 

deviation for this task was still acceptable (1.63), and the time deviation just a bit larger (1.66).   

Satisfaction 

This task received the lowest ease-of-use score of all tasks (3.90.  Participants struggled a bit with this 

task and it is believed the unfamiliarity of this task contributed to this rating. 
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Major Findings 

No major findings for this task. 

 

Task 11 - Reconcile medications from 2 sources 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(b)(2) – Clinical information reconciliation 

Task Description 

This task required participants to access an externally generated CDA, compare the medication list on 

that CDA with the medication list in the patient chart, and make sure that all medications that appeared 

in the CDA were also present in the patient chart.  To accomplish this task, participants had to copy a 

medication over from the CDA to the patient chart. 

Risk Analysis 

High.  Recording medications is an essential task and ensuring the patient chart is up-to-date is of 

paramount importance.  Not recording a new medication or recording it incorrectly would present a 

high-risk event for a patient.  No errors were made on this task. 

Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None. 

Quantitative Summary 
 

Table 25.  Usability Data for Task 11 – Reconcile medications from 2 sources 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal 

 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

11 Reconcile 
medications 
from 2 sources 

11 81.81 1.11 70.86 

(23.47) 

46.20 1.53 0 

(0) 

4.45 

(0.69) 

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.  No comments were provided for this task. 
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Effectiveness 

Nine out of 11 participants performed this task successfully.  One participant selected the wrong 

frequency and one participant failed to bring the medication over from the CDA.  No errors were made 

on this task.   

Efficiency 

The step deviation for this task was low (1.11), and the time deviation just a bit larger (1.53).   

Satisfaction 

The task was rated as a bit more difficult than other tasks by participants (4.45).  The unfamiliarity of 

this task contributed to this rating. 

Major Findings 

No major findings for this task. 

 

Task 12 - Generate a CDA 

Analysis Notes 

Linked Meaningful Use Criteria 

170.315(b)(2) – Clinical information reconciliation 

Task Description 

This task required participants to generate a CDA which included all the data in the patient chart, 

including data that had been reconciled in previous tasks. 

Risk Analysis 

Low.  Generating a CDA poses no risks to patient safety.  One participant made a minor navigation 

error when beginning this task. 

Scoring Notes  

All participants followed instructions as expected.  There were no difficulties resulting in exclusions. 

Exclusions 

None. 

Quantitative Summary 
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Table 26.  Usability Data for Task 12 – Generate a CDA 

 
 
 
 
 

Tasks and subtasks 

N Task 
Success 

Path 
Deviation 

Task Time 
(in seconds) 

Errors Task 
Ratings 
5=Easy 

# Percentage 
 

Deviations 
(Observed 
/ Optimal) 

Mean 
Observed 

(SD) 

Optimal 

 

Deviations 
(Observed 
/ Optimal) 

Mean 
(SD) 

Mean 
(SD) 

12 Generate a CDA 11 90.91 1.10 61.93 

(8.61) 

53.62 1.16 0.10 

(0.32) 

4.64 

(0.50) 

Participant Comments 

Comments are listed only if a participant provided a written comment and are pulled directly from the 

recording software.   

Table 27.  Participant Comments for Task 12 – Generate a CDA 

Participant Do you have any additional comments? 

N5 The time it took to render the document took longer than expected.  

Effectiveness 

Ten out of 11 participants performed this task successfully.  The one participant who failed this task got 

stuck and requested help.  One participant made a minor navigation error when beginning the task. 

Efficiency 

Although this was an unfamiliar task, the low number of actions required to complete this task resulted 

in low step and time deviations.  The step deviation for this task was 1.10 and the time deviation just a 

bit larger (1.16).   

Satisfaction 

This task was perceived as easy by participants and received a score of 4.64 for ease-of-use. 

Major Findings 

No major findings for this task. 
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List of Appendices 
 

The following appendices include supplemental data for this usability test report. 

 

Appendix A: Demographic Questionnaire 

Appendix B: Administrator Script and General Instructions 

Appendix C: Informed Consent Form 

Appendix D:  Usability Test Instructions 
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Appendix E: Experimenters’ Short Biographies 

Appendix F:  Participant Instructions for Each Task  

Appendix G: End-of-Task Questionnaires 

Appendix H: System Usability Scale (SUS) Questionnaire 

Appendix I: Patient Scenario and Data Setup 
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Appendix A: Demographic Questionnaire 
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Appendix B: Administrator Script and General Instructions  

 

Before participant arrives: 

o Start remote desktop application and log into test environment  

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

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

o Open the training presentation; leave in presentation mode 

When participant arrives: 

o Welcome Participant 

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

o Make sure participant has filled out Demographics sheet 

o Get Participant started on training presentation  

Verbal Instructions: 

- “Thank you for participating in this usability study today.  During this study will be doing 

some tasks that are very familiar to you.  But you will also perform some new tasks.  To 

familiarize yourself with these new functions, please walk through this short power point. 

- You will notice that our system is similar to the one you are using at XXX, but it is not the 

same.  Some of the configurations will be slightly different from what you are used to, 

simply because this is a somewhat limited test system. 

- The PowerPoint will also tell you more about participating in a usability study, and show 

you how to interact with the recording software.  

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

When participant is done with training presentation: 

o Start Morae (press red button) 

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

o Show participant their patient Name to use. 

Verbal Instructions: 

- “Remember that this system may be configured slightly different from what you are used 

to.  You may also personally make different medical decisions from how this scenario is 

written.  But please bear with us and follow the instructions as closely as you can for the 

purpose of this trial. 



Page 46 of 69 

EHR: Paragon 14.1, Part II – Nurse – Inpatient  February 7, 2017 

- You start by clicking this button here.  You can also move this window around, so that 

you can see the system better.  If you like, you can use these printed instructions and 

these Navigation Instructions to follow along.  

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

- When you have started, I won’t be able to any more questions.  Do you have any 

questions before you start?” 
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Appendix C: Informed Consent Form 
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Appendix D:  Usability Test Instructions 

Introduction to the Study 

• Thank you for participating in this usability study. 

• Your participation is very valuable and critical for certification. 

• Usability testing is required by ARRA 3; vendors cannot certify their EHR’s unless they have been 

evaluated by our end-users 

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

• During the study, you will be performing a few routine tasks using Paragon EHR integrated functions, 

most of which will be very familiar to you. 

• You will also use some new functionality. 

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

of some existing functions. 

• The following screens present an overview of these new features and a short review of specific existing 

features in self-guided presentation mode. 

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

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

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

on your keyboard.  

 Overview of New Functionality  

The Study EHR and Scenario  

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

used to. 

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

• Each scenario is intended to test certain functions, and those functions only, so it may be somewhat 

limited.  Please understand, and try to follow the instructions as closely as you can. 

Purpose of the Study 

• The purpose of the study is to uncover: 

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

o Areas where the application does not fully meet your needs.  

• Please note that we are evaluating the application. If you have difficulty, this means only that something 

needs to be improved in the application.  

• The study administrator will be here in case you need specific help with the procedures; however, the 

administrator will not be providing help on how to use the Electronic Medical Record (EMR). 



Page 49 of 69 

EHR: Paragon 14.1, Part II – Nurse – Inpatient  February 7, 2017 

Starting the Study 

• The system will show an instruction window. The window displays over the EHR screens you will be 

using to complete the task.  

• Click the Start button to start the study. 

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

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

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

• You can click the Show Instructions button in the instruction window at any time to expand the 

window and read the instructions again.  

 

Performing the Task 

• Using the EHR screens, begin performing the task. Please try to complete the tasks on your own 

following the on-screen instructions very closely.  

• You can also move and reposition the instruction window.  

• If you place the mouse cursor focus in the instruction window, reposition the mouse cursor back in the 

application window before continuing the task.  

Indicating Task Completion 

• When you are satisfied that you have completed the task, or when you have completed as much as you 

can, click the End Task button. 

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

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

• The system will present instructions for the next task.  

• Between some tasks, the study administrator may adjust the application to start the next task at the 

right location. 

Completing the Study 

• After you complete the Participant Task Evaluation for the final task, the system will open a System 

Usability Scale Questionnaire to enable you to record your overall impressions of the application 

including all the tasks you performed. Note that you will need to scroll vertically to view and answer all 

of the questions. 

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

• The instruction window shows a message indicating that the study is complete. Tell the study 

administrator that you have completed the study.  
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• The administrator will click the OK button and save your work. 
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Appendix E: Experimenters’ Short Biographies  

 

Samantha Wright has worked in the field of Human Factors for over 20 years, after receiving her MS in 

Industrial Engineering with an emphasis in Human Factors from Texas A&M University.  She has held Human 

Factors positions in the following industries:  academia (conducting research and teaching courses), 

computers, aerospace, financial services, and healthcare (including 7 years focusing on the design of EMRs).  
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Appendix F:  Participant Instructions for Each Task 

 

Introduction 

 

You will be asked to accomplish several tasks that may conflict with your clinical decision-

making.  We are looking at very specific scenarios, so please suspend your typical behavior 

and work the scenarios as described. 

 

Task 1 

Select your patient.  Once the patient's chart has come up, this task is complete. 

Do you have any questions before starting this task? 

 

Task 2 

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

• BP:  140/88 

• BP Position:  Sitting 

• BP Site:  Upper right arm 

Save the data you entered.  If you receive any alerts, read the alert(s) and close the 

alert window. 

Do you have any questions before starting this task? 

 

Task 3 

Add the following demographic information for the patient in the Profile tab:  

• Sexual orientation - Straight or heterosexual 

• Gender identify - Female 

 

Save the data you entered. 

 

Do you have any questions before starting this task? 
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Task 4 

Edit the following demographic information for the patient: 

• Sexual orientation - Choose not to disclose 

• Gender identify - Choose not to disclose 

Save the data you entered. 

Do you have any questions before starting this task? 

 

Task 5 

Your patient tells you that she also has a moderate allergy to Penicillins.  She 

would like this added to her record. 

• Add this Penicillins allergy to the patient's record.   

• The severity is Moderate and the status is Active.  

Save the patient's Allergy list. 

Do you have any questions before starting this task? 

 

Task 6 

Within the patient's Allergies list, add a reaction to the Penicillins allergy you 

added previously. 

• The reaction is Hives.  

Save the patient's Allergy list. 

Do you have any questions before starting this task? 

 

Task 7 

Access the patient's Implants list and change the status of the Dental implant to 

"Inactive". 

The reason for inactivating it is that the implant was removed. 

Save the patient's Implant list. 

Do you have any questions before starting this task? 
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Task 8 

Access the patient's Implants list and add a bone screw implant using the barcode 

reader. 

Access  the patient's Implants list and add a bone screw implant using the barcode 

reader. 

• Implant:  Bone screw 

• Status:  Active 

• Site:  Right knee 

• Implanted date:  1/11/2017 

 

Save the patient's Implant list. 

Do you have any questions before starting this task? 

 

Task 9 

An external source has electronically sent allergy information for your patient.    

• Review the external document allergies and compare them to the patient’s 

current allergy list. 

• If you find a new allergy in the external document list, add it to the patient’s 

current allergy list, using a severity of Unknown. 

• Save the new allergy. 

 

Do you have any questions before starting this task? 

 

Task 10 

An external source has electronically sent problem information for your patient. 

 

• Review the external document problems and compare them to the patient’s 

current problem list. 

• If you find a new problem in the external document list, add it to the patient’s 

current problem list with a status of Active. 

• Save the new problem to the current list. 

 

Do you have any questions before starting this task? 
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Task 11 

An external source has electronically sent medication information for your patient. 

• Review the external document medications and compare them to the patient’s 

current medication list. 

• If you find a new medication, add it to the patient’s current medication list 

(note:  Nuprin can be substituted for Ibuprofen) 

• Save the medication. 

 

Do you have any questions before starting this task? 

 

Task 12 

Create a CDA (document type Continuity of Care) and save it.  Close the CDA 

window. 

 

Do you have any questions before starting this task? 
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Appendix G: End-of-Task Questionnaires 

 

Task 1 -  Select Patient 

 

 

1. Finding and selecting the patient was... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

4. Do you have any additional comments? 

Comments:  
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Task 2 - Add vitals 

 

 

1. Starting this task was ... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

Comments:  
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Task 3 – Add Demographics 

 

 

1. Finding the place to perform this task was ... 

 very difficult 1 2 3 4 5 very easy 

 

2. Adding the demographic information was ... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

5. Do you have any additional comments about this task? 

Comments:  
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Task 4 – Edit Demographics 

 

 

1. Editing the demographic information was ... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

strongly disagree 1 2 3 4 5 strongly agree 

 

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

Comments:  
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Task 5 - Add allergy 

 

 

1. Adding a new allergy was ... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

Comments:  
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Task 6 - Edit allergy 

 

 

1. Editing the allergy was ... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

Comments:  
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Task 7 - Edit implant 

 

 

1. Finding the Implant information was ... 

 very difficult 1 2 3 4 5 very easy 

 

2. Editing the Implant information was... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

5. Do you have any additional comments about this task? 

Comments:  
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Task 8 - Add implant 

 

 

1. Adding the barcode was ... 

 very difficult 1 2 3 4 5 very easy 

 

2. Adding the Implant information was... 

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

strongly disagree 1 2 3 4 5 strongly agree 

 

5. Do you have any additional comments about this task? 

Comments:  
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Task 9 - Allergy reconciliation  

 

 

1. Finding the screen to perform the allergy reconciliation was ... 

 very difficult 1 2 3 4 5 very easy 

 

2. Reconciling the allergies was... 

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

5. Do you have any additional comments about this task? 

Comments:  
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Task 10 – Problem reconciliation 

 

 

1. Finding the screen to perform the problem reconciliation was ... 

 very difficult 1 2 3 4 5 very easy 

 

2. Reconciling the problems was... 

 very difficult 1 2 3 4 5 very easy 

 

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

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

5. Do you have any additional comments about this task? 

Comments:  
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Task 11 - Medication reconciliation 

 

1. Finding the screen to perform the medication reconciliation was ... 

 very difficult 1 2 3 4 5 very easy 

 

2. Reconciling the medications was... 

 very difficult 1 2 3 4 5 very easy 

 

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

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

5. Do you have any additional comments about this task? 

Comments:  
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Task 12 - Create CDA 

 

 

1. Creating the CDA was ... 

 very difficult 1 2 3 4 5 very easy 

 

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

 very difficult 1 2 3 4 5 very easy 

 

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

 strongly disagree 1 2 3 4 5 strongly agree 

 

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

Comments:  
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Appendix H: System Usability Scale (SUS) Questionnaire 

This questionnaire was presented to the participant after the completion of all tasks and task-based 

questionnaires.  

 

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

 

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

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

2. I found the system unnecessarily complex 

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

3. I thought that the system was easy to use 

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

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

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

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

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

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

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

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

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

8. I found the system very cumbersome to use 

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

9. I felt very confident using the system 

 Strongly Disagree 1 2 3 4 5 Strongly Agree 

 

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

 Strongly Disagree 1 2 3 4 5 Strongly Agree 
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Appendix I: Patient Scenario and Data Setup 

 

Setting: Inpatient 

Participant Group:  Nurse 

Scenario Description 

The patient is a 52 year old, Caucasian female with no documented health problems.   

 

Demographics: 

• Name: Jane Astin (varies by participant) 

• Age:52 

• DOB: 01/01/1965 

• Gender: female 

 

Implantable device list:  

• Dental implant in the mouth, active status, implanted 1/2012 

 

 

External CDA information: 

Allergy 

Codeine, 01/01/1999 

 

Problem 

Benign hypertension 

 

Medication 

Ibuprofen 600 Mg Oral Tablet, orally every 4 to 6 hours as needed (do not exceen 4 doses in a 24 hour period) 

 

 

 


