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Executive Summary  
A usability test of eHana v2019-MU was conducted between 8/22/2019 and 8/28/2019. The 
purpose of this event 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, 10 healthcare IT and/or ambulatory clinical professional users served 
as participants and used the EHRUT in simulated, but representative tasks. This study collected 
performance data on 12 tasks typically conducted on an EHR. The tasks conducted were 
related to the following:  

1. 170.315(a)(1) CPOE – Medications 
2. 170.315(a)(2) CPOE – Laboratory 
3. 170.315(a)(3) CPOE – Diagnostic Imaging 
4. 170.315(a)(4) Drug-drug, Drug-allergy Interaction Checks 
5. 170.315(a)(5) Demographics 
6. 170.315(a)(6) Problem List 
7. 170.315(a)(7) Medication List 
8. 170.315(a)(8) Medication Allergy List 
9. 170.315(a)(9) Clinical Decision Support 
10. 170.315(a)(14) Implantable Device List 
11. 170.315(b)(2) Clinical Information Reconciliation and Incorporation 
12. 170.315(b)(3) Electronic Prescribing 

Prior to the 60 minute usability tests, each participant was asked to review and sign an 
Informed Consent form (Appendix 2). Participants had various levels of prior experience with 
eHana. The administrator introduced the test and instructed the participants to complete a 
series of tasks within eHana. The administrator timed the test and recorded user performance 
data. The administrator did not give the participants assistance in how to complete the tasks.  

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  

• Participant’s verbalizations  

• Participant’s satisfaction ratings of the system  

2 



 

 

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 questionnaire (Appendix 4).  

The following is a summary of the performance and rating data collected.  

Table 1 Performance and rating data collected  

In addition to the performance data, qualitative observations were made and are outlined in the 
Results section.  
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Introduction  

The EHR tested in this study was eHana v2019-MU, an EHR designed to present medical 
information to healthcare providers in ambulatory healthcare settings. The workflows in eHana 
help users view and create outpatient tests and medication orders. Clinical Decision Support is 
provided at critical decision points within specific workflows. Users are also able to merge client 
records via the Clinical Reconciliation module.  

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 eHana. To this end, measures of effectiveness, efficiency, and user 
satisfaction were captured during the usability testing.  
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Method  

PARTICIPANTS / INTENDED USERS  

A total of 10 participants were tested on eHana v2019-MU. Participants in the test included               
backgrounds in ambulatory IT Healthcare and/or the ambulatory clinical profession, as such all             
participants match the intended users of eHana. Participants had no direct connection to the              
development of eHana.  

The following table illustrates participant demographics, professional experience, and 
computing experience. Participant names were replaced with Participant IDs so that an 
individual’s data cannot be tied back to individual identities.  
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STUDY DESIGN  

Overall, the objective of this test was to uncover areas where eHana 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 eHana provided the same tasks are used.  

During the usability test, participants interacted with eHana remotely, using their own internet 
browser, but using test data. Each participant used the system in different locations, but 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.   
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TASKS  

A number of tasks were constructed that would be realistic and representative of the kinds of 
activities a user might do within eHana. The tasks cover the following categories:  

13. 170.315(a)(1) CPOE – Medications 
14. 170.315(a)(2) CPOE – Laboratory 
15. 170.315(a)(3) CPOE – Diagnostic Imaging 
16. 170.315(a)(4) Drug-drug, Drug-allergy Interaction Checks 
17. 170.315(a)(5) Demographics 
18. 170.315(a)(6) Problem List 
19. 170.315(a)(7) Medication List 
20. 170.315(a)(8) Medication Allergy List 
21. 170.315(a)(9) Clinical Decision Support 
22. 170.315(a)(14) Implantable Device List 
23. 170.315(b)(2) Clinical Information Reconciliation and Incorporation 
24. 170.315(b)(3) Electronic Prescribing 

Tasks were selected based on their frequency of use, criticality of function, and those that may 
be most troublesome for users. Tasks provided to participants can be seen in the eHana 
Usability Test Moderator’s Guide (Appendix 3).   
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PROCEDURES  

Upon arrival to the web-based meeting, 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 also reviewed and signed a consent form prior to the meeting 
(Appendix 2).  

The administrator moderated the session including administering instructions. The administrator 
also monitored task times, obtained post-task rating data, and took notes on participant 
comments. The data loggers took notes on task success, path, 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.  

For each task, the participants were given a written copy of the task. Task timing began once 
the administrator finished reading the task instructions. The task time was stopped once the 
participant indicated they had either successfully completed the task or could not proceed any 
further.  

Following the session, the administrator gave each participant the post-test questionnaire 
(Appendix 4).  
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TEST LOCATION AND ENVIRONMENT  

The test was performed via Google Hangout. All participants were located at their place of 
employment or homes. The administrator was located in Boston, MA where they could observe 
and listen to the audio of each participant.  

Participants individually accessed a Google Hangout for a one-on-one test. Participants shared 
their screens with the administrator and logged into eHana using Chrome on a Windows 
computer. The participants used a mouse and keyboard when interacting with the EHRUT. The 
application was configured in advance by eHana.  

TEST FORMS AND TOOLS  

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

1. Informed Consent form  
2. Moderator’s Guide  
3. Post-test questionnaire  

Examples of these documents can be found in the Appendices section. The Moderator’s Guide 
was devised so as to be able to capture required data.  

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

The administrator delivered the following instructions to the each participant:  

Thank you for agreeing to participate in eHana’s EHR Usability study. Your input is very important 
in helping us understand how easy (or, how difficult) the eHana system is to use, what features 
would be useful to you, and how we could improve it. Our session will last about 60 minutes, 
details regarding date and time are listed below.  

During our session you will be asked to complete a few tasks using the eHana system and answer 
some questions. The proctor will ask you to share your screen while you complete the tasks.* 
Additional instructions will be provided on the day of the study.  

In advance of our meeting, please take a few moments to review and answer the list of 
Preliminary Questions below and sign/return the attached Informed Consent document.  

Should you have any additional questions, please do not hesitate to reach out.  

*We will be using GoogleHangouts, so please make sure that you are able to download anything 
necessary to run the meeting and share your screen.  

Preliminary Questions:  

1. Gender  

2. Age  

3. Education  

4. What is your Occupation/Role  

a. How long have you worked in this role?  

5. What is your Professional Experience  

a. Do you have Healthcare provider experience, if so what type  

b. Do you have experience with an Electronic Health Records?  

c. Computer Experience  

6. Do you have experience with eHana, if so how much?  

7. Do you have any Assistive Technology Needs?  
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Participants were initially shown the EHR and given 60 seconds to make any initial impression 
comments. Once this task was complete, the administrator gave the following instructions:  

For each task, I will read the description to you and say “Begin.” At that point, please perform the 
task and say “Done” once you believe you have successfully completed the task or have reached 
a point where you cannot proceed any further  

Participants were then provided 12 tasks to complete (see the Moderator’s Guide for a list of 
the tasks).  

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. The test is designed to assess:  

1. Effectiveness of eHana by measuring participant success rates and errors  
2. Efficiency of eHana by measuring the average task time and observing path  
3. Satisfaction with eHana by measuring ease of use ratings  

DATA SCORING  

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

 

Table 3 Details of how observed data were scored  
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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. The usability testing results for the EHRUT are detailed below. 
The results should be seen in light of the objectives and goals outlined in the Study Design 
section. The data should yield actionable results that, if corrected, yield material, positive impact 
on user performance  
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Table 4 eHana usability test results - Use/Tested Performance / Error Rates  
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TASK RESULT SUMMARY  
Below is a summary of the results collected from each participant for each Task during the                
eHana test. For each task, an optimal user path is defined and prioritized according to the risk                 
associated with any possible user errors and in accordance with the risk associated with use.  

The time to complete each task was captured, as a way to measure efficiency. An outcome                
status was assigned to each task (Easily completed, Completed with difficulty, or Incomplete) to              
best measure effectiveness. A rating was obtained from each participant after each task, in              
order to best capture satisfaction  

Task 1: First Impressions  

This is the application you will be working with.  

Have you heard of the eHana application? ____Yes ____No  

If so, tell me what you know about it (i.e. how is it used, what are you able to do in this 
application)  

Please don’t click on anything just yet.  

On the Home tab, what do you notice?  

What types of things are you able to do from this screen?  

Notes / Comments:  
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Task 2 - CPOE (5 Mins): Tell participant the client name they are assigned to 

 

 
  
Success: The following fields are all saved and displayed in the client chart: Preferred 
Language, Date of Birth, Birth sex, Race, Ethnicity, Sexual Orientation, and Gender Identity 
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Optimal Path: Click the Clients tab --> Search for client via Search tool  -> Click Edit for client chart  --> populate fields 
including  Date of Birth = 1/1/1950 , Preferred Language, Birth sex, Race, Ethnicity, Sexual Orientation, and Gender Identity --> 
Click Save 
 
 
 

Task 3: Problems (3 Minutes): Bring participant back to the Client Chart 
 

Success: Success: Client's Smoking Status and Diagnosis successfully saved 
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Optimal Path: Click the Clients tab --> Click Diagnostic Change Form  -> Select the Outpatient Program --> Click Next --> 
Select Type = Smoking Status --> Search for Heavy Smoker --> Click Add --> Click Next --> Click Back --> Click Add New Diagnosis 
--> Search for Bipolar --> Select a value --> Click Add -- >Click Next --> Click Finish 

 
 
 

Task 4: CPOE for Medications (3 Minutes): Have the user navigate to the Client 
Chart 

 

 
 
Success: A Medication List is saved and the newly added medication record can be viewed 
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Optimal Path: Click Prescribe -> Search for and select Aspirin in the Select Medication for Prescription search box → View 
the Drug-Allergy Warning: DRUG INTERACTION ALERT!  
Administrator / Notetaker Comments: All participants easily completed this task Task 5: Medication List (2 Mins): Close Dr. 
First/Rcopia pop-up, land on Patient Med Dashboard  

Test Steps  
 
 

Task 5: Medication List (1 Mins): 
 

 
 
Success: The medication added in the previous step is listed 
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Optimal Path: User clicks View Saved Outpatient Med List (or, Return to starting point and navigates to the Med 
Dashboard) 
  

  

Task 6: Medication Allergy list (2 Mins): Bring participant to the Client Chart 

 
 
Success: Success: Aspirin and Pollen allergy is listed under the client's active allergies  
 
Optimal Path: Click New Allergies --> Add a Medication Allergy --> Finish the Allergy Record --> Restart a new Allergy Record 
--> End Date the first allergy with a date prior to today --> Add a new active Aspirin Allergy record --> Finish the Allergy Record --> 
View the client's allergies via the Client Chart or the Med Dashboard (by clicking Return to Starting Point)  → Allergies record 
section 
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Task 7: Drug-Drug interaction check (5 mins): Take the participant to the Med 
Dashboard for the Test Patient and click Access eScripting to access Dr. First  

 
Success:Drug warnings are indicated within Dr. First when interacting drugs are selected 
for a patient 

 
 
Optimal Path: Click Prescribe or Manage Medications → Search for and select Aspirin in the Add a Medication search box 
→ View the Warnings 
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Task 8: e-Prescribing (3 Mins): Remain in Dr. First/Rcopia. If participant closed 
browser, then return to the Med Dashboard for the appropriate Patient and click 
eScripting 

 

 
Success: The medication is added to the client's medication list 
 

 
 
Optimal Path: Click Manage Medications → Search for and select a medication in the Add a Medication search box → click 
Continue --> Close Rcopia window 
 

Task 9: CPOE Labs (5 Mins) Take the participant to the client chart 
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Success: Lab order is added correctly. Order is viewed and edited successfully.  Test 
Results are entered successfully 
 

 
 
Optimal Path: Click Procedure List from the menu -> Select Cholesterol from the Procedure drop list → Populate 
Instructions, Frequency and Start Date → select Laboratory Order from Procedure Purpose → Click Next → Click Finish  → Click 
View Saved Procedure List → Click Edit and change the Frequency --> Click Next → Click Finish  

 
 

Task 10: CPOE Dx Imaging (5 Mins) - Take the participant to the client chart 
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Success:Radiology order is added correctly. Order is viewed and edited successfully  
 

 
 
Optimal Path: Click Procedure List from the menu -> Select Chest Xray from the Procedure drop list → Populate Instructions, 
Frequency and Start Date → select Radiology Order from Procedure Purpose → Click Next → Click Finish  → Click View Saved 

Procedure List → Click Edit and change the Frequency --> Click Next → Click Finish  

 
 

Task 11: Clinical decision support (3 Minutes): Have user click the Admin tab. Click 
CDS Rules tab 
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Success: Clinical Decision Support interventions are triggered for Meds, Med Allergies, Lab 
Results, Diagnosis, and Demographics 
 

 
 
Optimal Path:  Click Admin tab → CDS Rules → View each rule → Search for patient → Select Patient Resource tab → View 
each triggered CDS rule  

 
 

Task 12: Implantable Device List (5 Mins): Direct participant to the Client chart for 
their client 

 

 
Success:User is able to Add an Implantable Device to their record 
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Optimal Path: Click New Implantable Device → Click Add Another → Manually enter a device --> Set Active = Yes --> Click 
Next --> Click Finish --> Click Restart Workflow --> Set status= Inactive --> Click Next --> Click Finish 

 
 

Task 13: Clinical information reconciliation (10 Mins): Direct participant to the 
Client file screen 

 

 
Success: User is able to reconcile a CDA and incorporate elements into an existing patient 
record 
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Optimal Path: Click Incorporate CDA icon → Select client match → Click Finish → View the two lists → select elements to 
merge → Click Merge → Add any missing values -> Repeat steps for Med Allergies and Problems -> Click Finish 
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RISK 
For each task, an optimal path was defined based on the risk associated with any possible                
deviations. Risk is defined on a scale of 1 (Very Easy) to 5 (Very Difficult)  

 

Task  Risk Justification 

170.315(a)(1) CPOE – Medications 2 Errors with CPOE - Meds entry have limited impact on client 
safety and patient outcomes.  Users have alternative methods 
for documenting concurrent medications 

170.315(a)(2) CPOE – Laboratory 3 Errors with CPOE - Labs entry have elevated impact on client 
safety and patient outcomes 

170.315(a)(3) CPOE – Diagnostic Imaging 2 Errors with CPOE - Dx Imaging entry have limited impact on 
client safety and patient outcomes 

170.315(a)(4) Drug-drug, Drug-allergy Interaction Checks 5 Errors with Interaction Checks have large impact on client 
safety and outcomes 

170.315(a)(5) Demographics 1 Errors with Demographic entry have limited impact on client 
safety and patient outcomes 

170.315(a)(6) Problem List 3 Errors with Problem entry has larger impact on client safety 
and patient outcomes  

170.315(a)(7) Medication List 4 Errors with the display of active client Medications has larger 
impact on client safety 

170.315(a)(8) Medication Allergy List 5 Errors with Medication Allergy entry have large impact on client 
safety and patient outcomes 

170.315(a)(9) Clinical Decision Support 1 Errors with CDS entry have limited impact on client safety and 
outcomes 

170.315(a)(14) Implantable Device List 1 Errors with Implantable Device List entry have limited impact 
on client safety and outcomes (no real connection for our user 
base) 

170.315(b)(2) Clinical Information Reconciliation and 
Incorporation 

4 Errors with Clinical Information Reconciliation and 
Incorporation have larger impact on client safety and outcomes 

170.315(b)(3) Electronic Prescribing 5 Errors with Electronic Prescribing have large impact on client 
safety and outcomes 
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DISCUSSION OF THE FINDINGS  

Effectiveness  

The test participants successfully completed more tasks steps than they failed. Most failed steps were a 
result of system errors or users unfamiliar with tested functionality. Each task was rated on a scale of 1 
(Very Easy) to 5 (Very Difficult) (see Task Result Summary). Additionally, each task was assigned an 
outcome value:  

○ Easily completed  
○ Completed with difficulty  
○ Incomplete  

Efficiency  

Participants expressed some difficulty with new functionality, but after any first failed attempt most were 
able to successfully overcome obstacles and proceed. For example, most participants initially entered in 
the wrong Implantable Device value and accidentally left the status set to Inactive (Task 12). However, by 
the time they reached step 6, participants were successfully checking the Active status before saving the 
record.  

This adaptable behavior is also noticeable when comparing the success rate of Task 13, Step 4 (20%) 
with the success rate of Task 13, Step 7 (60%) in Table 4 eHana usability test results. Though only 20% of 
the participants initially selected medication record(s) from the Source: EHR section prior to merging, 80% 
remembered this requirement when they reached the Merge Diagnosis screen.  

Satisfaction  

Overall, participants were pleased with the familiar layout and user friendly functionality throughout eHana. 
They found the tool effective and not at all intimidating. Participants felt that, with more time to practice, 
they could interact even more efficiently with the application. The following is a summary of the post-test 
questionnaire responses 
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Major Findings  
 

● Problem List - Participants struggled the most with locating and adding a Smoking 
Status 

● CPOE Meds - Some participants continued to select Medications Addendum instead of 
the correct Med List workflow  

● Med Allergy List - Custom Allergies (i.e Pollen) were not easily found.  
● Implantable Device List  - manual user entry is not optimal. Users struggled to enter 

the long ID value correctly.  The Active/Inactive status was confusing and often resulted 
in users erroneously leaving a record inactive 

● Clinical Decision Support - Participants hoped for ad hoc Support records, that they 
generated on-the-fly if a patient didn’t qualify for the rule or no rule existed.  

● Clinical Information Reconciliation - Participants occasionally missed the Merge 
Records button.  The records in the Source:EHR section were not always obvious, 
though users typically realized that a selection was required.  

Areas for Improvement  
 

● Problem List - Possibly move the Smoking Status type outside of the Diagnosis Entry 
Type so it is recorded separately from Patient Diagnosis 

● CPOE Meds - Possibly reorder the Client Tasks so that Medications Addendum appears 
as a sub-task. Potential for targeted training  

● Med Allergy List - Consider offering a Custom Allergies option prior to forcing an 
allergy look-up. Potential for targeted training 

● Implantable Device List  - Consider adding scanning functionality. Consider a smart 
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look-up, based on the first 3 entered characters 
● Clinical Decision Support - Consider adding a trigger for CDS documentation directly 

from the client chart.  Alternatively, train users to upload support documentation via the 
Client Files screen, using custom Client File Types.  

●  Clinical Information Reconciliation - Consider moving the Merge button to the 
bottom, next to Next. Update the page layout so that EHR Source records are 
automatically selected  
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Appendices  
The following appendices include supplemental data for this usability test report:  

1. Participant Demographics  

2. Consent Form  

3. Moderator’s Guide  

4. System Usability Scale Questionnaire   
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APPENDIX 1 PARTICIPANT DEMOGRAPHICS  
The following is a high-level view of the test participants.  

 

36  
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APPENDIX 2: INFORMED CONSENT  

INFORMED CONSENT  

eHana would like to thank you for participating in this study. The purpose of this study is to  

evaluate an electronic health record 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.  

Agreement  

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

I am free to withdraw consent or discontinue participation at any time. I understand and agree to  

participate in the study conducted and recorded by eHana.  

I understand and consent to the use of the recording by eHana. I understand that the  

information and recording 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 recording and  

understand the videotape may be copied and used by eHana 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 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.  
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□ NO, I choose not to participate in this study.  

Signature: ______________________________ Date: ____________________  
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APPENDIX 3: eHana USABILITY TEST MODERATOR’S GUIDE  
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APPENDIX 4: SYSTEM USABILITY SCALE QUESTIONNAIRE  
System Usability Scale (SUS.16) http://www.usabilitynet.org/trump/documents/Suschapt.doc (Brooke, 1996) 
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