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Executive Summary 

A usability test of PARADIGM® 17 was conducted September 12, 2017 - December 5, 2017 by 

QRS, Inc.  The purpose of this test was to test and validate the usability of the current user 

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

During the usability test, 24 healthcare providers and/or other intended users matching the 

target demographic criteria served as participants and used the EHRUT in simulated, but 

representative tasks. 

   

This study collected performance data on 9 modules (encompassing 102 tasks) for an 

Ambulatory EHR:   

• CPOE - Laboratory 

• CPOE - Imaging 

• Demographics 

• Problem List 

• Medication List 

• Medication Allergy List 

• Clinical Decision Support 

• Implantable Device List 

• Clinical Information Reconciliation 

 

During the two-hour (less if participant tested fewer items) one-on-one usability test, each 

participant was greeted by the administrator and asked, where applicable, to review and sign an 

informed consent/release form (included in Appendix C); they were informed that they could 

withdraw at any time.  Participants both had and did not have prior experience with the EHR. 

The administrator introduced the test, and instructed participants to complete a series of tasks 

(given one at a time) using the EHRUT.  During the testing, the administrator timed the test and, 

along with the data logger(s) recorded user performance data on paper and electronically.  The 

administrator did not give the participant assistance in how to complete the task.  

 

The following types of data were collected for each participant:   

• Number of tasks successfully completed within the allotted time without assistance  

• Expected and Actual time to complete the tasks   

• Number and types of errors   

• Task/Path deviations  

• Participant’s verbalizations  

• Participant’s satisfaction ratings of the system 

  

All participant data was de-identified – no correspondence could be made from the identity of 

the participant to the data collected.  Various recommended metrics, in accordance with the 

examples set forth in the NIST Guide to the Processes Approach for Improving the Usability of 

Electronic Health Records, were used to evaluate the usability of the EHRUT.     
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Executive Summary continued 

 

The performances and rating data for each module was recorded. using the 

performance-rating worksheet/spreadsheet format found in Appendix A. 

A summary of the performance and rating data collected on PARADIGM® for each 

module and associated tasks can be found in Appendix A. 

 

A summary of the performance and rating data collected on PARADIGM® for each 

module and associated tasks can be found in Appendix A. The results from the System 

Usability Satisfaction Ratings scored the subjective satisfaction with the system based 

on performance with these tasks to be: 92.35%. 

 

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

  

• Major findings 

o Two delete buttons too close together 

o Time selection widget is awkward 

o No way to record reason for removing/changing lab order 

o Race and ethnicity field not intuitively placed 

o Too much scrolling required 

o Search option for language not clear 

o Changing problem status is not intuitive 

o Labels are not clear 

o Icons are too small 

o Search method too labor intensive when entering multiple medications 

o Inactivate option not clear 

o Medication search not easy if incorrectly spelled 

o Medication search not intuitive – there are two search areas 

o Documents headers for incoming documents don’t stand out 

 

• Suggestions / Areas of Improvement 

o Need more "intuitive" direction 

o Diagnosis selector should be closer to diagnosis section 

o Would like to search lab tests by description 

o Improve search mechanism 

o Easier time selector 

o Should auto-populate current date and time 

o Better explanation / guidance for each “X” option 

o Simpler ordering process 

o Add option to document reason order was changed 

o Label icons more clearly 
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Executive Summary continued 

 

o Better way to select multiple races and ethnicities 

o Hide race and ethnicity options not selected to easily see what is selected 

o Improve viewable area 

o Larger icons 

o Title for icons could be larger – maybe on-hover 

o Make it easier to determine icon functionality 

o Add comment field for how/why item was resolved or inactivated 

o Ability to free type diagnosis and system suggest data 

o Undo function is needed 

o Use of 'suggest' to find desired medication 

o Move ‘remove’ further away from ’save’ button or add remove confirmation 

o Use of “X” should only be for delete/remove 

o Better way to search for ID without entering lengthy device ID 

o Need way to note reason a device was inactivated 

o Different color for ‘Import Patient Data’ header 

o Have CCDA auto-open in schedule 

 

• Additional Comments 

o Layout is good 

o Easier to use than prior version 
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Introduction 

The EHRUT tested was PARADIGM® 17.  Designed to present medical information to 

healthcare providers in an ambulatory facility in any specialty setting, the EHRUT 

consists of an Electronic Health Record with all requisite functionality needed to 

properly and completely record an encounter between a health provider and his/her 

patient and patient agent.  The usability testing attempted to represent realistic 

exercises and conditions.  

 

The purpose of this 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, such as expected and actual 

task time and task deviations were captured during the usability testing. 

 

 

Method 

 Participants 

A total of 24 participants were tested on the EHRUT(s).  Participants in the test were 

across the healthcare spectrum.  Participants were recruited by QRS, Inc.  In addition, 

participants had no direct connection in the development of producing the EHRUT(s).  

Participants were given the opportunity to have the same orientation and level of 

training as the actual end users would have received. 

 

Recruited participants had a mix of backgrounds and demographic characteristics.  

Appendix B, Table 2 profiles the participants by characteristics, including demographics, 

professional experience, computing experience and user needs for assistive technology.  

Participant names were replaced with Participant IDs so that an individual’s data cannot 

be tied back to individual identities.   

 
Twenty-four participants (matching the demographics in the above section on 

Participants) were recruited and twenty-four participated in the usability test.  No 

participants failed to show for the study.  

Participants were scheduled for two-hour (less if participant tested fewer items) 

sessions with a minimum of one half-hour in between each session for debrief by the 

administrator and data logger(s), and to reset systems to proper test conditions.  A 

spreadsheet was used to keep track of the participant schedule, and included each 

participant’s demographic characteristics.   
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Study Design 

Overall, the objective of this test was to uncover areas where the application performed 

well – that is, effectively, efficiently, and with satisfaction – and areas where the 

application failed to meet the needs of the participants.  The data from this test may 

serve as a baseline for future tests with an updated version of the same EHR and/or 

comparison with other EHRs provided the same tasks are used.  In short, this testing  

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

areas where improvements must be made. 

 

During the usability test, participants interacted with one EHR.  Four participants used 

the system in the same location and one used the system via remote connection.  All 

were provided the same instructions. The system was evaluated for effectiveness, 

efficiency, task risk and satisfaction as defined by measures collected and analyzed for 

each participant:   

• Number of tasks successfully completed within the allotted time without 

assistance  

• Expected and Actual time to complete the tasks   

• Number and types of errors   

• Task/Path deviations  

• Participant’s verbalizations  

• Participant’s satisfaction ratings of the system 

 

 

Tasks 

A number of tasks were constructed that would be realistic and representative of the 

kinds of activities a user might perform with this EHR, including: 

• Record Laboratory Order via CPOE 

• Change Laboratory Order via CPOE 

• Access Laboratory Order via CPOE 

• Record Imaging Order via CPOE 

• Change Imaging Order via CPOE 

• Access Imaging Order via CPOE 

• Record Demographics 

• Change Demographics 

• Access Demographics 

• Record Problem List 

• Change Problem List 

• Access Problem List 

• Record Medication List 

• Change Medication List 

• Access Medication List 
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• Record Medication Allergy List 

• Change Medication Allergy List 

• Access Medication Allergy List 

• Add/Address Clinical Decision Support interventions 

o Problem List 

o Medication List 

o Medication Allergy List 

o Demographics 

o Vital Signs 

o Lab Tests and Results 

o Combination of above elements 

o Identify Diagnostic / Therapeutic Reference Material 

o Configuration of CDS Intervention by User 

• Record Implantable Device List 

• Change Implantable Device List 

• Access Implantable Device List 

• Import patient’s medications, allergies and problems from an incoming CCDA 

• Reconcile patient’s medication, allergies and problems to an incoming CCDA 

 

Tasks were selected based on a requisite list, criticality of function and those that are 

considered basic and those that could be troublesome for users. 

 

 

Procedures 

Upon arrival, participants were greeted; their identity was verified and matched with a 

name on the participant schedule.  Participants were then assigned a participant ID. 

To ensure that the test ran smoothly, two staff members participated in this test, the 

usability administrator and the data logger. 

The administrator moderated the session including administering instructions and tasks.  

The administrator also monitored task times, obtained post-task rating data, and took 

notes on participant comments. 

A second person served as the data logger and took notes on task success, path 

deviations, number and type of errors, and comments. 

Participants were instructed to perform the tasks (see specific instructions below):   

• As quickly as possible making as few errors and deviations as possible 

• Without assistance; administrators were allowed to give immaterial guidance and 

clarification on tasks, but not instructions on use 

 

Task timing began once the administrator finished reading the question.  The task time 

was stopped once the participant indicated they had successfully completed the task. 
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Following the session, the administrator gave the participant a post-test questionnaire 

(e.g., the System Usability Satisfaction Rating), and thanked each individual for their 

participation. 

 

Participants' demographic information, task success rate, time on task, errors, 

deviations, verbal responses, and post-test questionnaire were recorded into a 

spreadsheet. 

 

Participants were thanked for their time. 

 

 

Test Location 

The test facility included a waiting area and a quiet testing room with a table, computer 

for the participant, and recording device for the administrator.  All observers and the 

data logger could see the participant’s screen and face shot, and listen to session.  To 

ensure that the environment was comfortable for users, noise levels were kept to a 

minimum with the ambient temperature within a normal range.   All of the safety 

instruction and evacuation procedures were valid, in place, and visible to the 

participants. 

 

 

Test Environment 

 The EHRUT would be typically be used in a healthcare office or facility. 

In this instance, the testing was conducted both at the vendor’s location and via remote 

connection.  For testing, a workstation running Windows 10 was utilized.  The 

participants used a mouse and keyboard when interacting with the EHRUT. 

 

The EHR used a projector and ten-foot screen with high-definition resolution and 

standard color settings.  The application was set up by the administrator according to 

the vendor’s documentation describing the system set-up and preparation. The 

application itself was running on a client-server platform using a training / test database 

on a LAN connection.  Technically, the system performance (i.e., response time) was 

representative to what actual users would experience in a field implementation. 

 

 

Test Forms and Tools 

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

1. Non-Disclosure Agreement 

2. Informed Consent 

3. Moderator’s Guide 

4. Post-Test Questionnaire 
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The above documents can be found in the Appendices. 

The participant’s interaction with the EHRUT was captured and recorded. 

 

 

Participant Instructions 

 The administrator delivers the following instructions aloud to each participant.  

 

  Thank you for participating in this test.  Your input is very  

important. Our session today will last approximately 2 hours.   

During that time you will use an instance of PARADIGM® EHR. 

You will be asked to complete several tasks using this application and answer 

some questions.  Please try to complete the tasks as quickly as possible. 

Please try to complete the tasks on your own as instructed.  Remember, 

we are not testing you, we are testing the application.  If you encounter 

difficulty, this means that something may need to be improved in the system. 

Overall, we are interested in how easy or how difficult this application 

is to use, what in it is useful to you, and how we could improve it. 

Please be honest with your opinions.  All of the information that you 

provide will be kept confidential and your name will not be associated 

with your comments at any time.  Should you feel it necessary you are 

able to withdraw at any time during the testing. 

 

Following the procedural instructions, participants were given access to the EHR and the 

administrator gave the following instructions: 

 

For each task, I will read the description to you and say “Start.”  At that point, 

please perform the task and say “Done” once you believe you have successfully 

completed the task. I would like to request that you not talk aloud or verbalize 

while you are doing the tasks.  I will ask you your overall impressions about the 

task once you are done. 

 

Tasks are listed in the criteria breakdown in Appendix A.   

 

 

Usability Metrics 

 The goals of the test were to assess the: 

1. Effectiveness of PARADIGM® by measuring participant attempts/success rates and 

errors 

2. Efficiency of PARADIGM® by measuring the average task time and task deviations 

3. Satisfaction with PARADIGM® by measuring ease of use (task ratings) 

4. Task performance and risk associated with respective task 
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Data Scoring 

The following table (Table 1) details how tasks were scored, errors evaluated, and the 

time data analyzed. 

 

Element Rationale/Scoring 

Effectiveness: 

Task Success 

 

The total number of successes were calculated for each task and 

then divided by the total number of times the task was 

attempted.  The results are provided as a percentage. 

Attempts The number of times the participant tried to achieve the 

expected outcome. 

Success Task was a success if the participant was able to achieve the 

expected outcome. 

Failure Task was a failure if the participant abandoned the task or was 

unable to achieve the expected outcome. 

Efficiency: 

Task Time 

 

Task times were recorded for actual performance time.  

The expected task time for each task was divided by the actual 

task time and the result reported as a percentage.  

Expected The time, as benchmarked by expert performance, the 

participant is expected to complete the task. 

Actual Each task was timed from when the administrator said “Start” 

until the participant said, “Done”.  If he or she failed to say 

“Done,” the time was stopped when the participant stopped 

performing the task. Only task times for tasks that were 

successfully completed were included in the average task time 

analysis.  

Task Deviations These are incorrect paths the participant may take/encounter.  

Examples of incorrect path deviations: participant goes to a 

wrong screen, follows an incorrect link, clicks on an incorrect 

menu item or interacts incorrectly with an on-screen control. 

Errors: Calculation of total number of task deviations. 

Satisfaction: 

Task Rating 

 

Participant’s subjective overall impression of the ease of use of 

the application.  After testing each criterion, the participant was 

asked to “Rate this task on a scale of 1 (Very Difficult) to 5 (Very 

Easy)”.  The data is averaged across participants. 

To measure participants’ overall usability rating, the System 

Usability Satisfaction Rating was conducted post-test.  

Overall Rate: The overall rate is the average of the success, time and 

satisfaction rates minus the error rate. 

Risk: 

 

Each user task was assigned an associated risk factor of 1 (low 

impact), 2 (moderate impact) or 3 (high impact). 

The overall score is weighted by multiplying the overall rate by 

the risk factor. 

Table 1 
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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.  There were no participants who failed to follow 

session and task instructions nor any testing irregularities or issues that affected data 

collection or interpretation of the results. 

 

The usability testing results for PARADIGM® are detailed in the criteria sheets found in 

Appendix A.  

 

 Discussion of the Findings 

 Effectiveness 

Based on the attempt, success and failure measurements, and deviation data, there was 

a 98.07% “effectiveness” rate. 

 

 Efficiency 

Based on the expected task time and actual task time, there was a 76.53% efficiency 

rate. 

 

 Satisfaction 

Based on the user task satisfaction rating, the System Usability Satisfaction rating is 

92.35%. 

 
Overall Score (weighted by risk) 

Based on all quantitative data and associated risks, the average overall (weighted) score 

is 96.11%.   

 
 Major Findings 

Interpretation of the quantitative findings, verbal reports from participants and 

observations from the administrator and data logger(s) suggests the search process and 

labeling in several (identified) areas should be re-examined. 

 

 Suggestions / Areas for Improvement 

Interpretation of the quantitative findings, verbal reports from participants and 

observations from the administrator and data logger(s) indicates the development team 

should: improve search mechanism, examine icon presentation, and provide more areas 

for free-form comments. 
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Appendices 

The following appendices include supplemental data for the usability test 

report.  Following is a list of the appendices provided: 

 

A. PERFORMANCE DATA FORMS   Pages  14 - 24 

B. PARTICIPANT DEMOGRAPHICS   Page             25 

C. NON-DISCLOSURE AGREEMENT   Page                      26 

D. INFORMED CONSENT FORM    Page                      27 

E. MODERATOR’S GUIDE    Page                      28 

F. POST-TEST QUESTIONNAIRE    Page                      29 
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APPENDIX A:     PERFORMANCE DATA FORMS 

 

 

1. Performance-Rating Data Worksheet   Page          14   

2. CPOE  -  Laboratory      Page            15 

3. CPOE  -  Diagnostic Imaging     Page          16 

4. Demographics          Page          17 

5. Problem List       Page             18 

6. Medication List       Page             19 

7. Medication Allergy List     Page            20 

8. Clinical Decision Support     Pages    21- 22 

9. Implantable Device List     Page            23 

10. Clinical Reconciliation      Page               24 
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1. PERFORMANCE-RATING DATA WORKSHEET 
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2. CPOE – LABORATORY 
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3. CPOE – DIAGNOSTIC IMAGING 
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4. DEMOGRAPHICS 
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5. PROBLEM LIST 
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6. MEDICATION LIST 
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7. MEDICATION ALLERGY LIST 
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8. CLINICAL DECISION SUPPORT 
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     8.  CLINICAL DECISION SUPPORT continued 
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9. IMPLANTABLE DEVICE LIST 
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10. CLINICAL INFORMATION RECONCILIATION 
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APPENDIX B:     PARTICIPANT DEMOGRAPHICS 

 

The following table (Table 2) is an overview of the participants in this test. 

 

 

 

 

 

 

 

 
Table 2 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 2 
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APPENDIX C:     NON-DISCLOSURE AGREEMENT 
 

 

 

NON-DISCLOSURE AGREEMENT AND INFORMED CONSENT FORM 
 

 

Non-Disclosure Agreement  
THIS AGREEMENT is entered into as of ___________________, 2017, between  

___________________________ (“the Participant”) and QRS, Inc. located at 2010 Castaic 

Lane, Knoxville, Tennessee 37932.   

 

The Participant acknowledges his or her voluntary participation in today’s usability study 

may bring the Participant into possession of Confidential Information. The term "Confidential  

Information" means all technical and commercial information of a proprietary or confidential  

nature which is disclosed by QRS, Inc., or otherwise acquired by the Participant, in the 

course of today’s study. 

 

By way of illustration, but not limitation, Confidential Information includes trade secrets,  

processes, formulae, data, know-how, products, designs, drawings, computer aided design 

files and other computer files, computer software, ideas, improvements, inventions, training 

methods and materials, marketing techniques, plans, strategies, budgets, financial 

information, or forecasts. 

 

Any information the Participant acquires relating to this product during this study is 

confidential and proprietary to QRS, Inc. and is being disclosed solely for the purposes of the 

Participant’s participation in today’s usability study.  By signing this form the Participant 

acknowledges that s/he will receive monetary compensation for feedback and will not 

disclose this confidential information obtained today to anyone else or any other 

organizations. 

 

Participant’s printed name:  ____________________________________________________ 

 

Signature: _________________________________________  Date: ____________________ 
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APPENDIX D:     INFORMED CONSENT 

 
 

 

Informed Consent 

 
QRS, Inc. would like to thank you for participating in this study. The purpose of this study is 

to evaluate an electronic health records system. If you decide to participate, you will be 

asked to perform several tasks using the prototype and give your feedback. The study will 

last about 60 minutes. At the conclusion of the test, you will be compensated for your time. 

 

Agreement  
I understand and agree that as a voluntary participant in the present study conducted by  

QRS, Inc. I am free to withdraw consent or discontinue participation at any time. I 

understand and agree to participate in the study conducted and videotaped by the QRS, Inc. 

 

I understand and consent to the use and release of the videotape by QRS, Inc.  I understand 

that the information and videotape is for research purposes only and that my name and 

image will not be used for any purpose other than research. I relinquish any rights to the 

videotape and understand the videotape may be copied and used by QRS, Inc. without 

further permission.   

  

I understand and agree that the purpose of this study is to make software applications more 

useful and usable in the future.   

  

I understand and agree that the data collected from this study may be shared with outside of 

QRS, Inc. and _________________________.  I understand and agree that data 

confidentiality is assured, because only de-identified data – i.e., identification numbers not 

names – will be used in analysis and reporting of the results.   

  

I agree to immediately raise any concerns or areas of discomfort with the study 

administrator. I understand that I can leave at any time.    

 

Please check one of the following:  

  

�  YES, I have read the above statement and agree to be a participant.  

�  NO, I choose not to participate in this study.  

  

Signature: _____________________________________    Date: ______________________ 
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APPENDIX E:     MODERATOR’S GUIDE 

 

 

 

Moderator’s Guide 

 
Administrator:  _________________________________________ 

 

Data Logger:  _________________________________________ 

 

Date:   _________________________________________ 

 

 

Prior to testing 

• Confirm schedule with participants 

• Ensure test environment is running properly 

• Ensure data recording tools are in place and ready 

 

Prior to each participant 

• Reset application 

 

Prior to each task 

• Reset application to starting point for next task 

 

After each participant 

• End session recordings 
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APPENDIX F:     POST-TEST QUESTIONNAIRE 

 
 

 

Post-Test Questionnaire 

 
Administrator:  _________________________________________ 

 

Data Logger:  _________________________________________ 

 

Date:   _________________________________________ 

 

 

 

Task and Global Assessment of System Usability Satisfaction Rating: 

 

 

Task: 

Asked about each individual user task 

“Please rate this task on a scale of 1 (Very Difficult) to 5 (Very Easy). 

 

 Global: 

Asked about the overall functionality of the tested module 

“Please rate the usability of this functionality on a scale of 1 (Very Difficult) to  5 

(Very Easy). 

 

 


