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EXECUTIVE SUMMARY 

A usability test of MEDENT version 23.0 was conducted on November 14th and 15th 2017 and a 
follow up on January 26, 2018 at CNY Family Care in Syracuse, NY. 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).  
10 Providers and 10 Nurses matching the target demographic served as participants and used 
the EHRUT in simulated, but representative tasks. An additional 10 participants performed 
some additional tasks on the January 26th test of which some had participated in the previous 
testing and some had not.  

During the 20 to 30 minute one-on-one usability test, each participant was greeted by the 
administrator and asked to review and sign an informed consent/release form; they were 
instructed that they could withdraw at any time. Participants had 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, recorded user performance data on paper and 
electronically. The administrator did not give the participant assistance in how to complete the 
task.  
 
Participant screens, head shots, and audio were recorded for subsequent analysis. The 
following types of data were collected for each participant:  
 
• Number of tasks successfully completed within the allotted time without assistance  
• Time to complete the tasks  
• Number and types of errors  
• 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. Following the conclusion of the testing, participants were 
asked to complete a post-test. 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. 

 
 
 
 
 



                                                
                                                         

METHOD  
 
PARTICIPANTS  
 
A total of 20 participants were tested on the EHRUT. Participants in the test were Doctors, 
LPN’s, Physician Assistants, FNP, and Registered Nurses. Participants were recruited by 
MEDENT. In addition, participants had no direct connection to the development of or 
organization producing the EHRUT. Participants were not from the testing or supplier 
organization.  
 
Recruited participants had a mix of backgrounds and demographic characteristics conforming 
to the recruitment screener. The following is a table of 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. 
 

 

 



                                                
                                                         

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. This testing serves as both a means to record or benchmark 
current usability, but also to identify areas where improvements must be made.  
During the usability test, participants interacted with one EHR. Each participant used the system in the 
same location, and was provided the same instructions. The system was evaluated for effectiveness, 
efficiency, and satisfaction as defined by measures collected and analyzed for each participant. The 
UCD process was based on NISTIR 7741.  

 
• Number of tasks successfully completed within the allotted time without assistance  
• Time to complete the tasks  
• Number and types of errors  
• Path deviations  
• Participant’s verbalizations (comments)  
• Participant’s satisfaction ratings of the system  
 

TASKS 
 
Tasks with a low success rate, e.g. adding a CDS intervention were considered low-risk tasks. 
Adding a CDS intervention is considered low risk because it’s not a task performed by the 
practice but MEDENT support instead. Other tasks were considered low risk because they were 
not difficult tasks and even if a user had difficulty performing those tasks, they would have 
minimal or no impact on patient care. Tasks considered to be medium or high risk, e.g. 
recording a medication and a problem, had high success rates. These were considered medium 
or high risk because a user not being able to perform these task may impact patient care. The 
risk assessment was done before the study was performed in order to determine during the 
post study assessment if anything needed action taken on it such as a programming change.   
The post study assessment shows that there were no tasks considered medium or high risk that 
would not be able to be completed which could lead to a risk to patient safety.  
 
 

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. Each participant 
reviewed and signed an informed consent and release form. The administrator witnessed the 
participant’s signature.  
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 
data logger monitored task times, obtained post-task rating data, and took notes on participant 
comments. The data logger also took notes on task success, path deviations, number and type 
of errors, and comments.  
 
Participants were instructed to perform the tasks:  
 
• 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.  

For each task, the participants were given a written copy of the task. Task timing began once 
the administrator finished reading the question and instructed the participant to begin. The 
task time was stopped once the participant indicated they had successfully completed the task 
and stated “Done”. Then they were asked to rate the task on a scale of 1 (very easy) to 5 (very 
difficult) 
Following the session, the administrator gave the participant the post-test questionnaire and 
thanked each individual for their participation. The participants also received a $50 Amazon gift 
card as a thank you 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.  
 
TEST LOCATION  
 
The test facility included a quiet testing room with a table, a computer for the participant, and a 
recording computer for the administrator in another room. Only the participant and 
administrator were in the test room. The data logger worked from a separate room where they 
could see the participant’s screen and face shot, and listen to the audio of the 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. As this was the participant work location, 
they were already aware all of the safety instruction and evacuation procedures were valid, in 
place, and visible to the participants. 
 

TEST ENVIRONMENT  
 
MEDENT would typically be used in a healthcare office or facility. In this instance, the testing 
was conducted in the conference room of a healthcare facility. For testing, the computer used 
was a laptop computer running Windows 8. The participants used a keyboard and mouse when 
interacting with MEDENT.  
The application was set up by MEDENT according to the vendor’s documentation describing the 
system set-up and preparation. The application itself was running on a Windows 8 PC and the 
data was on a Linux server. 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. Moderator’s Guide  
2. Task List for Participant 
 
The participant’s interaction with MEDENT was captured and recorded digitally with screen 
capture software running on the test machine. A web camera recorded each participant’s facial 
expressions synced with the screen capture, and verbal comments were recorded with a 
microphone. The test sessions were electronically transmitted to a nearby observation room 
where the data logger observed them.  
 

DATA SCORING 
 
Task Success 
A task was counted as a “Success” if the participant was able to achieve the correct outcome 
within the time allotted on a per task basis and a failure if they were not.  
Task times were recorded for successes. Observed task times divided by the optimal time for 
each task were calculated as a measure of optimal efficiency.  Optimal task performance time, 
as benchmarked by expert performance under realistic conditions, is recorded when 
constructing tasks.  
 
Task Failures 
If the participant abandoned the task, did not reach the correct answer or performed it 
incorrectly, or reached the end of the allotted time before successful completion, the task was 
counted as an “Failures.” No task times were taken for errors. The total number of errors was 
calculated for each task and then divided by the total number of times that task was attempted. 
Not all deviations would be counted as errors. 
 
Task Deviations 
The participant’s path (i.e., steps) through the application was recorded. Deviations occur if the 
participant, for example, went to a wrong screen, clicked on an incorrect menu item, followed 
an incorrect link, or interacted incorrectly with an on-screen control. This path was compared 
to the optimal path. 
 
Task Time 
Each task was timed from when the administrator said “Begin” 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. Average time per task was calculated for each task. Variance 
measures (standard deviation and standard error) were also calculated. 



                                                
                                                         

 
Task Rating 
Participant’s subjective impression of the ease of use of the application was measured by 
administering both a simple post-task question as well as a post-session questionnaire. After 
each task, the participant was asked to rate “Overall, this task was:” on a scale of 1 (Very 
Difficult) to 5 (Very Easy). These data are averaged across participants. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                
                                                         

RESULTS 

 
 
 



                                                
                                                         

 
EFFECTIVENESS 
 
Findings showed MEDENT to be very effective. There were a small number of incidents where 
participants clicked in the wrong areas or did something completely wrong. In some cases they 
didn't understand the instructions, e.g. when they were told to go into a certain problem, one 
added a new problem instead of going into the one already in the patient's chart.  
In most of those cases, once the participant saw how a feature was used or when they saw a 
similar feature later in the test, they were able to complete the task successfully. An example of 
this was parsing data from a CCDA, which required multiple tasks to be completed in each test.  
 
As test participants are current users of MEDENT, we did not do any training before the testing, 
even though there were new features such as CancelRx, RxChange and InfoButton and changes 
to parsing data from a CCDA. We chose to forgo training, to get a true usability test of these 
new features. This approach was successful except for some cases with the InfoButton, where 
the participant had to have explained to them what the feature was used for.  
 
Adding a CDS intervention (a.9.1) is a task there was little to no expectation that the users 
would be able to perform because they are managed by MEDENT Support and not the practice. 
As expected, the success rate for this task was 0%. Adding CDS interventions is handled by a 
department within MEDENT Support. After activating the CDS, the department will work with 
the practice to setup the appropriate prompts.  
Based on the usability testing we performed, we recognize that the prescription log may not be 
the ideal place for the RxFill message (b.3.5). This will be reviewed.  
Another area we saw participants struggle was adjusting the severity level of a displayed drug-
drug interaction (a.4.3). This is a feature that a user would setup when they started using 
MEDENT and is generally not changed once it is set. Of the 10 that tested this, only one 
participant was able to figure out how to do this.  
The CDS and Infobuttons were new to this practice. As can be seen in a.9.2.1, which is the first 
time in this study they were exposed to these features, the success rate was only 10%. Once 
they saw this, they understood these features and how they worked and therefore the success 
rate was 100% after that expect for one a.9.2.6, where the success rate was 90%.  
 
We were surprised to find out the providers at this healthcare facility did not respond to refill 
requests from the screen those are in by default. Rather their nurses will send triages with links 
to the refill requests to the providers and they respond to them that way. Once they saw where 
to find the refill requests, they found it very easy to access. As RxChange requests are in this 
same screen, these were easy for them to find and respond to. 
 
 
 
 
 



                                                
                                                         

EFFICIENCY 
 
A great majority of the task times were faster than the expected task times. Being able to 
perform tasks efficiently appears to be optimal. Some took longer than anticipated.  
 
SATISFACTION 
 
Satisfaction among participants was very high. The average SUS score was 87+.   
 
MAJOR FINDINGS 
 
All areas we expected users to be successful in, they were. As stated in effectiveness, there 
were some areas we knew they would not be able to complete or struggle with.  
 
AREAS FOR IMPROVEMENT 
 
We found that while adding race and ethnicity, changing the race and ethnicity fields were 
troublesome for most users. The problem was that when you selected multiple races or 
ethnicities but needed to change them, users would unselect one race or ethnicity but not 
both. Based on the difficulty we saw with the changing of these fields, we already added a 
button to the menu that would clear everything that was previously selected so they wouldn’t 
have to manually unselect multiple races or ethnicities.  

 

 

  



                                                
                                                         

Usability Participant Task List (Provider) 

 

Task #1: Enter the Problems list 

Task #2: Go to Import Problem History and Import Minor Depressive Disorder 

Task #3: Add a new problem Type 2 Diabetes Mellitus 

Task #4: Go into the CDS then click then search using the Infobutton  

Task #5: Go into Criteria Reference to see the bibliographical citation.  

Task #6: Escape back to the Problems list then enter Influenza and change the status to Resolved 

Escape back to the chart. 

Task #7: Enter the Allergy list 

Task #8: Go to Import Allergy Hx and Import Barium Sulfate 

Task #9: Add a new allergy Metformin. Severity = Mild. Reaction = Flushing 

Task #10: Go into the CDS. 

Task #11: Escape back to the Allergy list then enter Almonds and mark it Inactive with today’s date.  

Escape back to the chart. 

Task #12: Enter the Medications List 

Task #13: Change the interaction severity level pop ups notifications from Major to Moderate  

Task #14: Import RxHistory 

Task #15: Go into the CCD  and Import Zoloft 

Task #16: Add new medication Metformin HCL 500 MG Tablets. Note when you see the Drug-
Allergy interaction. Add an override note stating “Patient Previously Prescribed with no issues” 
Continue prescribing then note when you see the interaction to Sinografin 

Task #17: Change the quantity from 60 to 30 

Task #18: eRx the medication to Tx Pharmacy 10.6 MU 

Task #19: Go back into Metformin, Discontinue it and Send Cancel Request to Pharmacy.  

Task #20: Escape back to the medication list, enter Advair Diskus  



                                                
                                                         

Task #21: Note when you see the RxFill Status. 

Task #22: Reorder Advair Diskus 

Task #23: Go into the CDS then search using the Infobutton 

Escape back to the chart. 

Task #24: Go into Lab Orders, add a new lab LDL Cholesterol Direct RFX, and edit the order.  

Task #25: Go into the CDS  

Task #26: Escape to the Lab Order listing then go back into the lab and mark it as Acquired  

Escape back to the chart. 

Task #27: Enter the X-ray orders listing. Add a new order for Knee 3 Views Bilateral and edit the order.  

Task #28: Escape the order and enter it again and mark it as Acquired 

Escape back to the chart. 

Task #29: Go into Medical Devices and add a new Medical Device with the code 
(01)10884521062856(11)141231(17)150707(10)A213B1(21)1234 then escape to save it.  

Task #30: Go back into the Medical Device and mark it inactive with today’s date 

Task #31: Enter Vital Signs area, enter the most recent, previously entered vital signs and go into the 
CDS Button 

Escape back to the chart 

Task #32: Go into the SureScripts Consent Adult document, go into the Send screen and send the Send 
Package to Dr. John Smith 

Go to Chart Central  

Task #33: Enter eRx Msg,  Enter the Refill Request for Plavix and approve it.  

Task #34: Enter the Change Request for Zestril and approve it.  

Enter the Patient info for Jane Smith. Account # 14 

Task #35: Add the following demographics for this patient. 

Date of birth: Change to January 1, 1981 

Sex: Male 

Sexual orientation: Straight or Heterosexual  



                                                
                                                         

Gender identity: Male 

Race: Asian>Chinese and Malaysian 

Ethnicity: Hispanice/Latino> Honduran and Latin American 

Preferred language: Spanish 

Task #36: Update this patient with the following demographics: 

Date of birth: Change to January 1, 1980 

Sex: Male 

Sexual orientation: Bisexual  

Gender identity: Female 

Race: White 

Ethnicity: Not Hispanic/Latino 

Preferred language: English 

 

 

  



                                                
                                                         

Usability Participant Task List (Non-Provider) 

(For reference use by Participant during Usability Survey) 

 

Task #1: Enter the Problems list 

Task #2: Go to Import Problem History and Import Minor Depressive Disorder 

Task #3: Add a new problem Type 2 Diabetes Mellitus 

Task #4: Escape back to the Problems list then enter Influenza and change the status to Resolved 

Escape back to the chart. 

Task #5:  Enter the Allergy list 

Task #6: Go to Import Allergy History and Import Barium Sulfate 

Task #7: Add a new allergy Metformin. Severity = Mild. Reaction = Flushing 

Task #8: Escape back to the Allergy list then enter Almonds and mark it Inactive with today’s date.  

Escape back to the chart. 

Task #9: Enter the Medications List 

Task #10: Import Rx History 

Task #11: Go into CCD and Import Zoloft 

Task #12: Add new medication Metformin HCL 500 MG Tablets 

Task #13: Change the quantity from 60 to 30 

Task #14: Escape back to the medication list, enter Advair Diskus  

Task #15:  Reorder Advair Diskus 

Escape back to the chart. 

Task #16: Go into the SureScripts Consent Adult document, go into the Send screen and send the Send 
Package to Dr. John Smith 

Enter the Patient info for Jane Smith. Account # 14 

Task #17: Add the following demographics for this patient. 

Date of birth: Change to January 1, 1981 



                                                
                                                         

Sex: Male 

Sexual orientation: Straight or Heterosexual  

Gender identity: Male 

Race: Asian> Chinese and Malaysian 

Ethnicity: Hispanice/Latino> Honduran and Latin American 

Preferred language: Spanish 

#18: Update this patient with the following demographics: 

Date of birth: Change to January 1, 1980 

Sex: Male 

Sexual orientation: Bisexual  

Gender identity: Female 

Race: White 

Ethnicity: Not Hispanic/Latino 

Preferred language: English 

Task #19: Go into DM Formulas and Reactivate the following CDS’s 

Heart Failure 

Pharyngitis Antibiotic 

Albuterol Allergy 

Childhood Immunization Status 

High BP 

  



                                                
                                                         

Usability Participant Task List (CDS from TOC) 

 

Go into patient Kara Whiteside’s #10 chart.  

Task #1: Enter the Problems list 

Task #2: Go to Import Problem History and Import Minor Depressive Disorder 

Task #3: Enter Minor Depressive Disorder and go into the CDS 

Go back to the chart 

Task #4: Enter the Allergy list 

Task #5: Go to Import Allergy Hx and Import Barium Sulfate 

Task #6: Enter Barium Sulfate and go into the CDS 

Go back to the chart 

Task #7: Enter the Medication list 

Task# 8:  Go to Import Rx Hx and then go into the CCD and Import Zoloft 

Task #9: Go into Zoloft and go into the CDS 

 


