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1. EXECUTIVE SUMMARY 
 
A usability test of Procentive version 2015, a modular EHR, was conducted on November 3, 6, 7, 9, and 10, 2017 by Procentive. The 
purpose of this test was to test and validate the usability of the user interface, and to provide evidence of usability. 
 
During the usability test, 11 staff in the mental and behavioral healthcare sector served as participants and used the EHR in 
simulated, but representative tasks. 
 
This study collected performance data on 33 tasks conducted on an EHR. The tasks conducted were related to the following: 
 

 Lab Orders 

 Diagnostic Imaging Orders 

 Demographics 

 Problem List 

 Clinical Decision Support 

 Implantable Device List 

 Clinical Information Reconciliation and Incorporation 

 
Participants had some prior experience with the EHR. The administrator introduced the test, and instructed participants to 
complete a list of tasks using the EHR. Participant screens were recorded for subsequent analysis.  Data loggers timed the test tasks 
and recorded user performance data on paper and electronically.  
 
The following types of data were collected for each participant: 
 

 Number of tasks successfully completed 

 Time to complete the tasks 

 Tasks with errors 

 Path deviations 

 Participant’s ease of use ratings of the system 

 
Following the conclusion of the testing, participants were compensated with a $30 Amazon.com Gift Card for their time.  
 
Risk Analysis and Priority Assignment 
 
To establish the risk associated with user errors, Procentive assigned an impact value and priority number to each task.  
 
Methodology 
 
An impact value of a user error was assigned by the scale below: 
Impact of Error Column: 
1. No risk to patient, if error not known/re-evaluated 

2. Little risk to patient, if error not known/re-evaluated 

3. Some risk to patient, if error not known/re-evaluated 
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4. Significant risk to patient, if error not known/re-evaluated 

 
The error average (probability of an error occurring) observed in UCD testing was multiplied by the impact value to derive a risk 
value. Highest priority was assigned to the highest risk value with the lowest priority assigned to the lowest risk value. 
 
In addition to the performance data, the following qualitative observations were made: 
1.  Major findings  
2. Areas for improvement 
 
2. INTRODUCTION 
 
The EHR Under Test (EHRUT) for this study was Procentive version 2015, a modular EHR. Designed to present medical information 
to healthcare providers in an ambulatory setting, the EHRUT allows providers to electronically clinical information, reconcile clinical 
information from other providers, and integrate clinical decision support capabilities into their system. 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 EHRUT. To this end, measures of effectiveness, efficiency and user satisfaction, such as (time to perform tasks; total number of 
deviations; total number of errors; etc), were captured during the usability testing. 
 
3. METHOD 
 
3.1 Participants 
A total of 11 participants were tested on the EHRUT(s). Participants in the test were individuals that work in Mental or Behavioral 
Health settings. Participants were recruited by Procentive and were compensated with a $30 Amazon.com gift card for their time. 
In addition, participants had no direct connection to the development of the EHR. 
 
The following is a table of participants by characteristics, including demographics, user role, and product experience. Participant 
names were replaced with Participant IDs so that an individual’s data cannot be tied back to individual identities. A summary of the 
participant demographics can be found in the Appendix. 

Participant 
Identifier 

Participant 
Gender 

Participant 
Age 

Participant 
Education 

Participant 
Occupation/Role 

Participant 
Professional 
Experience 
(years) 

Participant 
Computer 
Experience 
(years) 

Participant 
Product 
Experience 
(years) 

1 Female 40-49 Associate degree Product Manager 22 20 3 

2 Female 40-49 Master's Degree 
Utilization Review 
Coordinator 15 20 0.25 

3 Female 20-29 Master's Degree 
Utilization 
Coordinator Lead 6 19 4 

4 Female 20-29 
High School 
Diploma RAC 0.4 15 0.4 

5 Female 20-29 Master's Degree Therapist 3 15 7 

6 Female 50-59 Bachelor's Degree Admin Support 3.5 1.5 3.5 

7 Female 20-29 Bachelor's Degree 
Credentialing and 
Operations 8 15 6 
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100% of all participants recruited for the test, participated in the test.  One participant did need to end the test early.  Another 
participant was found to complete the remaining tasks so that each task had the needed 10 participants. 
 
 
3.2 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 1 EHR. These features were evaluated for effectiveness, efficiency and 
satisfaction as defined by measures collected and analyzed for each participant: 
 
● Time to complete each task 

● Tasks with errors 

● Path deviations 

● Participants verbalizations 

● Tasks completed in the allotted time 

 
Tasks were constructed that would be realistic and representative of the kinds of activities a user might do with these features in 
the EHR, including: 
 
 
Tasks were selected based on their frequency of use, criticality of function, and those that may be most troublesome for users. 
 
3.3 Procedures 
 
Participants were thanked, and were assigned a participant ID. Participants were given a username and password to access 
Procentive for the test.  All participants signed an informed consent form prior to the testing. The test administrator witnessed 
each participant’s signing of the consent form. 
 
To ensure that the test ran smoothly, 6 Procentive staff members participated in this test, the two test administrators, and 4 
additional data loggers. The test administrators provided the test overview and instructions for the tasks and recorded the screens 
of the test takers.  The data loggers reviewed the recorded sessions and noted times, deviations and errors. 
 

8 Male 50-59 Master's Degree 
Occupational 
Therapist 28.5 32 5 

9 Female 20-29 Bachelor's Degree Representative 4 11 1.5 

10 Female 40-49 Associate degree Representative 4 18 0.75 

11 Female 20-29 Bachelor's Degree Representative 2 10 0.8 
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Task timing began after the completion of the verbal instructions from the notetaker; and after an acknowledgement from the 
participant that they were ready to begin. The task time was stopped once the participant indicated they had successfully 
completed the task. 
 
Following the test, the administrator gave the participant the post-test questionnaire (User survey); gave them their $25 Amazon 
Gift Card, and thanked them for their time. Participants signed a receipt and acknowledgement form (See Appendix 6) indicating 
that they had received the compensation 
 
The test administrators and dataloggers entered all participants’ demographic information, task success rate, time on task, errors, 
and deviations into spreadsheets. 
 
3.4 Test Location 
 
For the convenience of the participants, the test was administered at the place of work of the participants. 
 
3.5 Test Environment 
 
The computers used for the testing were PCs running Windows operating systems. Users also used a keyboard and either a 
trackpad or mouse while interacting with the EHR features. The Procentive application is a web-based solution; so all computers 
were running on high speed internet connections. 
 
3.6 Test Forms and Tools 
 
Zoom was used to record the computer desktop of the users as they used a browser to interact with the Procentive application.  
 

3.7 Usability Metrics 
 
The goals of this test were to assess: 

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

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

3. The effectiveness of Procentive by measuring the number tasks with errors experienced by the user during the tasks. 

4. The perceived ease of use of Procentive by recording a response for each task. 

 
DATA SCORING 
 
The table below details how each task was scored. 
 

Measures Rationale and Scoring 

 Task Time Timing started when participant began working on a task. The time ended when the task was 
completed. The average time per task was calculated for each task. 



 

 

o 888 264 7393 

2321 Jack Breault Drive, Suite 100 

Hudson, WI 54016 

procentive.com 

Errors The task resulted in an error if the participant: failed to finish the task in the allotted time; or, if 
they became ‘stuck’ and could not proceed without asking for assistance. Task time was not 
counted when the task resulted in an error. 
 
We calculated the error % for each task by taking the total number tasks with recorded errors 
for each task and divided that number by the total number of task participants. 

Paths Observed The number of paths taken to complete the tasks were counted and an average was calculated 
by dividing the total number of paths by the number of participants. 

Task Success A task was considered a success if the participant completed the task within the expected time 
multiplied by 1.75 without error. To calculate the task success rate, we simply divided the total 
number of successful tasks by the total number of task participants. 
 

 
 
 
 
 
 
4. RESULTS 
 
4.1 Data Analysis and Reporting 
 
The results of the usability test were calculated according to the methods specified in the Usability Metrics section above. 
 
The testing results for Procentive Clinical Information Reconciliation and Clinical Decision Support features are detailed below. The 
table below identifies the tasks performed and the performance level for each task. 
 
 

Task Participants 
Task 

Success 

 
Task 

Errors 

Time to 
Complete (AVG) 

Time to 
Complete 
(Expected) 

Observed Paths 
(AVG) 

Optimal Paths 

Record Lab order via CPOE 10 7 1 111 70 12 8 

Change Lab order via CPOE 10 4 3 86 60 8 7 

Display changed CPOE Lab order 10 10 0 5 35 5 4 

        

Record Imaging order via CPOE 10 9 1 74 70 9 8 

Change Imaging order via CPOE 10 9 1 52 60 6 7 

Display changed CPOE Imaging order 10 10 0 23 35 5 4 
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Record a patient’s preferred language, date of 
birth, birth sex, race, ethnicity, sexual 
orientation, gender identity, preliminary 
cause of death (inpatient only), and 
preliminary date of death (inpatient only) 10 4 6 230 180 21 13 

Change the patient’s preferred language, date 
of birth, birth sex, race, ethnicity, sexual 
orientation, gender identity, preliminary 
cause of death (inpatient only), and 
preliminary date of death (inpatient only) 10 5 5 229 180 22 13 

Display the patient’s changed preferred 
language, date of birth, birth sex, race, 
ethnicity, sexual orientation, gender identity, 
preliminary cause of death (inpatient only), 
and preliminary date of death (inpatient only) 10 6 4 40 40 4 5 

        

Record a problem to the problem list 10 7 3 98 65 11 10 

Change a problem on the problem list 10 7 3 64 65 9 6 

Display the active and historical problem list 10 5 1 52 30 5 3 

        

Add a CDS intervention for the following        

Problem list 10 7 3 147 125 13 11 

Medication list 10 6 4 137 125 11 11 

Medication Allergy List 10 6 4 149 125 13 11 

At least one Demographic 10 6 4 148 140 15 12 

Laboratory Test 10 9 1 139 135 16 13 

Vital Signs 10 9 1 135 135 16 12 

And a combination of at least 2 of the 
elements listed above 10 9 1 118 140 16 12 

Trigger the CDS interventions/resources 
added using the applicable data elements 
from each of the required elements        
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Problem list 10 6 3 150 120 15 11 

Medication list 10 7 3 100 120 11 9 

Medication Allergy List 10 6 4 76 120 10 10 

At least one Demographic 10 4 5 68 60 7 7 

Laboratory Test 10 6 2 103 70 14 11 

Vital Signs 10 7 3 60 60 10 8 

And a combination of at least 2 of the 
elements listed above 10 6 4 73 60 12 10 

View the intervention/resource information 
using the Infobutton standard for data 
elements in the problem list, medication list, 
and demographics 10 6 4 64 90 17 11 

Trigger the CDS interventions/resources 
based on data elements in the problem list, 
medication list, and medication allergy list by 
incorporating patient information from a 
transition of care/referral summary AND 
Access the following attributes for one of the 
triggered CDS interventions/resources: 
bibliographic citation, developer, funding 
source, release/revision date 10 7 4 47 45 6 4 

        

Record UDI 10 9 1 133 90 11 8 

Change UDI Status 10 8 1 74 60 8 6 

Access UDI, device description, identifiers, 
and attributes 10 9 0 38 30 5 4 

        

Incorporate a CCDA and conduct 
reconciliation of the medications, medication 
allergies, and problems in the CCDA with the 
information currently in the patient’s record 10 5 4 222 180 20 16 

Generate a new CCDA with reconciled data 10 7 3 278 180 26 16 

 
 
The following table illustrates the risk associated with tasks resulting in errors. 
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Task Errors 
 

Impact of 
Error 

Risk Priority Risk/Priority 

Record Lab order via CPOE 1 2 0.2 30 0.2 / 30 

Change Lab order via CPOE 3 2 0.6 32 0.6 / 32 

Display changed CPOE Lab order 0 2 0 28 0 / 28 

           

Record Imaging order via CPOE 1 2 0.2 31 0.2 / 31 

Change Imaging order via CPOE 1 2 0.2 33 0.2 / 33 

Display changed CPOE Imaging order 0 2 0 29 0 / 29 

           

Record a patient’s preferred language, date of birth, birth sex, 
race, ethnicity, sexual orientation, gender identity, preliminary 
cause of death (inpatient only), and preliminary date of death 
(inpatient only) 

6 3 1.8 12 1.8 / 12 

Change the patient’s preferred language, date of birth, birth sex, 
race, ethnicity, sexual orientation, gender identity, preliminary 
cause of death (inpatient only), and preliminary date of death 
(inpatient only) 

5 3 1.5 8 1.5 / 8 

Display the patient’s changed preferred language, date of birth, 
birth sex, race, ethnicity, sexual orientation, gender identity, 
preliminary cause of death (inpatient only), and preliminary date 
of death (inpatient only) 

4 3 1.2 5 1.2 / 5  

           

Record a problem to the problem list 3 3 0.9 19 0.9 / 19 

Change a problem on the problem list 3 3 0.9 18 0.9 / 18 

Display the active and historical problem list 1 3 0.3 17 0.3 / 17 

           

Add a CDS intervention for the following           

Problem list 3 2 0.6 23 0.6 / 23 

Medication list 4 4 1.6 3 1.6 / 3 

Medication Allergy List 4 4 1.6 1 1.6 / 1 
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At least one Demographic 4 2 0.8 25 0.8 / 25 

Laboratory Test 1 3 0.3 10 0.3 / 10 

Vital Signs 1 3 0.3 7 0.3 / 7 

And a combination of at least 2 of the elements listed above 1 2 0.2 21 0.2 / 21 

Trigger the CDS interventions/resources added using the 
applicable data elements from each of the required elements 

          

Problem list 3 2 0.6 24 0.6 / 24 

Medication list 3 4 1.2 2 1.2 / 2 

Medication Allergy List 4 4 1.6 4 1.6 / 4 

At least one Demographic 5 2 1 26 1 / 26 

Laboratory Test 2 3 0.6 9 0.6 / 9 

Vital Signs 3 3 0.9 6 0.9 / 6 

And a combination of at least 2 of the elements listed above 4 2 0.8 22 0.8 / 22 

View the intervention/resource information using the Infobutton 
standard for data elements in the problem list, medication list, 
and demographics 

4 2 0.8 27 0.8 / 27 

Trigger the CDS interventions/resources based on data elements 
in the problem list, medication list, and medication allergy list by 
incorporating patient information from a transition of 
care/referral summary AND Access the following attributes for 
one of the triggered CDS interventions/resources: bibliographic 
citation, developer, funding source, release/revision date 

4 3 1.2 13 1.2 / 13 

           

Record UDI 1 3 0.3 16 0.3 / 16 

Change UDI Status 1 3 0.3 15 0.3 / 15 

Access UDI, device description, identifiers, and attributes 0 3 0 11 0 / 11 

           

Incorporate a CCDA and conduct reconciliation of the 
medications, medication allergies, and problems in the CCDA with 
the information currently in the patient’s record 

4 3 1.2 14 1.2 / 14 

Generate a new CCDA with reconciled data 3 3 0.9 20 0.9 / 20  
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4.2 Discussion of the Findings 
 
EFFECTIVENESS 
 
Participants in the study experienced errors in all but 3 tasks. Errors in these areas were not surprising as most of the tasks 
contained either new features or are not commonly used areas of the EHRUT.  
 
EFFICIENCY 
 
Many of the tasks were unfamiliar to the participants. Individual participants in the study tended to either closely follow optimal 
paths and times for the tasks throughout the tests or individuals consistently performed below expectations.  Very few tasks that 
were completed without error were considered failures due to excessive time. 
 
SATISFACTION 
 
Satisfaction was measured using the Likert scale.  The participants overall average rating of 4.05 for the tasks performed is better 
than expected given large number of tasks the users do not routinely perform.  
 
 
MAJOR FINDINGS 
 
The study showed no major findings. Attention to detail is essential when entering healthcare related data.  The error rate due to 
mistyping and skipped fields was much higher than expected; perhaps because this test was a simulation rather than live use of real 
data. 
  
AREAS FOR IMPROVEMENT 
 
The study did verify two assumptions: enhancements are needed to optimize usability, and it would be beneficial to reduce the 
need to drill down or scroll to view information. 
 
5. APPENDICES 
 
The following appendices include supplemental data for this usability test report.  
 
Appendix 1: Sample Compensation Receipt Form 

 
Name Date $30 Gift 

Card Received 
(I confirm I received a $30 Amazon 
Gift Card for Usability Testing) 

   

   

   



 

 

o 888 264 7393 

2321 Jack Breault Drive, Suite 100 

Hudson, WI 54016 

procentive.com 

 
 
 
 
 
Appendix 2: Participant Demographics 
 

Gender 

 

Male 1 

Female 10 

 
 

Education 

 

High School 
Diploma 

1 

Associate Degree 2 

Bachelor’s Degree 4 

Master’s Degree 4 

 

Years of Experience w/ Procentive 

 

<1 4 

1 to <5 4 

>5 3 

 
 
Appendix 3: Designated Task Expectations 
 
Designated Tasks 
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Module Task 

Goal 
Time 
(sec) 

Acceptable 
Time (sec) 

Optimal 
Paths 

a2 Record Lab order via CPOE 70 123 8 

 Change Lab order via CPOE 60 105 7 

 Display changed CPOE Lab order 35 61 4 

     

a3 Record Imaging order via CPOE 70 123 8 

 Change Imaging order via CPOE 60 105 7 

 Display changed CPOE Imaging order 35 61 4 

     

a5 

Record a patient’s preferred language, date of birth, birth sex, race, ethnicity, 
sexual orientation, gender identity, preliminary cause of death (inpatient only), 
and preliminary date of death (inpatient only) 180 315 13 

 

Change the patient’s preferred language, date of birth, birth sex, race, ethnicity, 
sexual orientation, gender identity, preliminary cause of death (inpatient only), 
and preliminary date of death (inpatient only) 180 315 13 

 

Display the patient’s changed preferred language, date of birth, birth sex, race, 
ethnicity, sexual orientation, gender identity, preliminary cause of death 
(inpatient only), and preliminary date of death (inpatient only) 40 70 5 

     

a6 Record a problem to the problem list 65 114 10 

 Change a problem on the problem list 65 114 6 

 Display the active problem list 30 53 3 

 Display the historical problem list 30 53 3 

     

a9 Add a CDS intervention for the following    

 Problem list 125 219 11 

 Medication list 125 219 11 

 Medication Allergy List 125 219 11 

 At least one Demographic 140 245 12 

 Laboratory Test 135 236 13 

 Vital Signs 135 236 12 

 And a combination of at least 2 of the elements listed above 140 245 12 
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Trigger the CDS interventions/resources added using the applicable data 
elements from each of the required elements    

 Problem list 120 210 11 

 Medication list 120 210 9 

 Medication Allergy List 120 210 10 

 At least one Demographic 60 105 7 

 Laboratory Test 70 123 11 

 Vital Signs 60 105 8 

 And a combination of at least 2 of the elements listed above 60 105 10 

 

View the intervention/resource information using the Infobutton standard for 
data elements in the problem list, medication list, and demographics 90 158 11 

 

Trigger the CDS interventions/resources based on data elements in the problem 
list, medication list, and medication allergy list by incorporating patient 
information from a transition of care/referral summary AND Access the 
following attributes for one of the triggered CDS interventions/resources: 
bibliographic citation, developer, funding source, release/revision date 45 79 4 

     

a14 Record UDI 90 158 8 

 Change UDI Status 60 105 6 

 Access UDI, device description, identifiers, and attributes 30 53 4 

     

b2 

Incorporate a CCDA and conduct reconciliation of the medications, medication 
allergies, and problems in the CCDA with the information currently in the 
patient’s record 180 315 16 

 Generate a new CCDA with reconciled data 180 315 16 

     

 


