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I. Executive Summary 
Several usability tests of IntegraCloud, version 18.4.02, an ambulatory EHR were conducted virtually via 

web-conference and between 5/23/18 and 6/1/18, and in person on 7/31/18, and between 8/6/18 and 

8/10/18. by IntegraCloud, LLC. 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, 10 healthcare providers matching the target demographic criteria served as participants 

and used the EHRUT in simulated, but representative tasks.  

This study collected performance data on 12 objectives that would be realistic and representative of the 

kinds of activities a user might perform with this EHR and force-ranked based on the risk as to the 

potential to cause patient harm if not completed correctly, including:  

Objective 1: Demographics  

§170.315 (a)(5) Demographics 

Task 1: Open the patient Sally Test’s Chart 

Task 2: Navigate to the demographics page, then click Edit 

Task 3: Enter the patient’s DOB as 02/14/1948 

Task 4: Select English as the patient’s Preferred Language 

Task 5: Select Female as the patient’s Gender 

Task 6: Select declined to specify as the patient’s Sexual Orientation 

Task 7: Select Female as the patient’s Gender Identity 

Task 8: Select Black or African American as the patient’s Race 

Task 9: Select American as the patient’s Ethnicity 

Task 10: Click Save 

Objective 2: Medication Allergies  

§170.315 (a)(8) Medication allergy list 

 Task 1: Open the Face Sheet to display existing Medication Allergies 

Task 2: Open the Allergies widget 

 Task 3: Search for Granisetron, then select it 

 Task 4: Select Difficulty Breathing for the reaction type 

 Task 5: Select Severe for the Severity  

 Task 6: Click Add 

Task 7: Find the Medication Allergy to Aspirin and change the reaction type to Nausea 
and Vomiting   

Task 8: Display historical Medication Allergies 
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Objective 3: Current Medications 

§170.315 (a)(7) Medication list 

 Task 1: Open the Face Sheet to display active Current Medications 

 Task 2: Open the Current Medications Widget 

 Task 3: Navigate to the Doctors List (favorites list) 

 Task 4: Add Granisetron and Warfarin to the Current Medications 

 Task 5: Change the Aspirin 325mg to 2 tablets twice a day BID 

 Task 6: View Changed Aspirin  

 Task 7: Display historical Medication List 

Objective 4: Handling a drug-drug/drug-allergy interaction alert 

§170.315 (a)(4) Drug-drug, drug-allergy interaction checks for CPOE 

Task 1: Acknowledge the alert indicating a severe drug-allergy reaction to Granisetron. 
(highlighted in red) 

Task 2: Acknowledge the alert indicating a severe drug-drug interaction between 
Warfarin and Aspirin.  

Task 3: Change the severity of the aspirin allergy alert from Moderate to Severe 

Objective 5: CPOE Meds  

§170.315 (a)(1) Computerized provider order entry—medications 

 Task 1: Order Prochlorperazine maleate 10mg tablet  

Task 2: Change the above order to 5mg tablet   

 Task 3: Display the changed Medication Order 

Objective 6: Electronic Prescribing 

§170.315 (b)(3) Electronic prescribing 

 Task 1: Navigate to the Compose Rx page 

Task 2: Review the medications to be sent to the pharmacy (Prochlorperazine maleate 
5mg and Granisetron) 

 Task 3: Change the Granisetron dosage to 2 tablets  

 Task 4: Click Proceed to Transmit Page 

 Task 5: Click Transmit Rx/Add to Record to send the Rx to the Pharmacy 

 Task 6: Check the status of the Rx to see if it is filled or not  

 Task 7: Cancel the Granisetron Rx 

 Task 8: Request and receive medication history information 

Objective 7: Problem List 

§170.315 (a)(6) Problem list 

 Task 1: Navigate to the Face Sheet to display the Active Problem List 

 Task 2: Open the Problem List widget  

 Task 3: Click the Add button to add a new Problem 
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 Task 4: Search for Asthma then select it 

 Task 5: Select Diagnosis for the problem Type 

 Task 6: Select Active for the problem Status 

 Task 7: Enter today’s date for the Diagnosis Date 

 Task 8: Click Save 

 Task 9: Change the Asthma status to Chronic  

 Task 10: Display the Historical Problem List  

Objective 8: Implantable Device List 

§170.315 (a)(14) Implantable device list 

 Task 1: Navigate to the UDI widget 

Task 2: Enter the UDI number (01)00643169007222(17)160128(21)BLC200461H  

 Task 3: Enter Pacemaker in the Surgical History field 

 Task 4: Enter today’s date as the implant date  

 Task 5: Click Add 

 Task 6: Click More Details to display device description, identifiers, and attributes 

 Task 7: Change the UDI’s status to inactive  

Objectives 9 & 10: CPOE Labs and Images 

§170.315 (a)(2) CPOE – laboratory, §170.315 (a)(3) CPOE – diagnostic imaging 

 Task 1: Navigate to the General Orders section of the flowsheet 

 Task 2: Open the widget, then Navigate to the Order Sets tab 

 Task 3: Select the MU3 Order Set (this includes a CMP and CT Scan) 

 Task 4: Select Today in the Needed dropdown, then apply to all orders 

 Task 5: Click Save 

 Task 6: Change the CT Scan date to tomorrow  

 Task 7: Change the CMP Lab order to a CBC instead  

 Task 8: View the changed Orders 

Task 9: Scroll down to the Lab Results section of the flowsheet to view the CBC lab 
results 

Task 10: Scroll up to the Documents section of the flowsheet and click the CT Image 
Report to view the CT Scan results 

Objective 11: Reconciling a Referral Note 

§170.315 (b)(2) Clinical information reconciliation and incorporation 

 Task 1: Navigate to the Documents section of the patient’s chart 

 Task 2: Locate the referral note (CCDA) 

 Task 3: Right click the referral note to Reconcile the CCDA 

Task 4: Reconcile the Allergies, Current Medications, and Problem List from the CCDA 
with those currently in the patient’s chart by checking/unchecking the appropriate 
boxes 
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Task 5: Then click Reconcile all Checked CCDA Data  

Task 6: Review the changes to the patient chart, then click Confirm & Proceed 

Task 7: Click View CCDA to view the reconciled CCDA (newly generated) 

Objective 12: Clinical Decision Support Rules and Alerts 

§170.315 (a)(9) Clinical decision support 

 Task 1: Navigate to the Clinical Decision Support page 

Task 2: Click Create New Rule 

Task 3: Create a rule to screen Female Patients Over the age of 40 for breast cancer 

 Task 5: Enter Breast Cancer Screening into the Rule Description 

 Task 5: Check the Rule is Enabled Box 

Task 6: Enter the Alert message: Woman 40 years or older – Yearly mammograms are 
recommended starting at age 40 

Task 7: Enter the following URL: https://www.cancer.org/healthy/find-cancer-
early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-
detection-of-cancer.html for the Bibliographic Reference  

Task 8: Enter The American Cancer Society medical and editorial content team for 
Author 

Task 9: Enter Last Revised: July 7, 2017 for the Release 

Task 10: Click Save definition changes 

Task 11: Navigate to the Clinical Decision Support Alerts page 

Task 12: Find the alert you just created and click Review 

Task 13: Enter that you reviewed this alert on today’s date then click Mark as reviewed 

Tasks 14: Create a rule for Asthma in the Problem List 

Task 15: Create a rule for Granisetron in Medications 

Task 16: Create a rule for Medication Allergy to Aspirin  

Task 17: Create a rule for if CBC (Lab test) was performed 

Task 18: Create a role for if BP is higher than 130/80 (vitals) 

Task 19: Create a combination rule for if patient has asthma and is female 

Task 20: Import CCDA that triggers above rules 

Task 21: View and acknowledge alerts for above rules 

Task 22: View developer, funding source, release date for asthma alert  

Task 23: Click and view bibliographic reference link for asthma alert  

 

 

 

 

 

https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer.html
https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer.html
https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer.html
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During the one-on-one usability test, each participant was greeted by the administrator and given an 
overview of the test procedure. Some of the participants had prior experience with the EHR; all were 
given the opportunity to attend a training webinar where they could watch a trainer complete each of 
the objectives that were new features within the IntegraCloud EHR. The administrator introduced the 
test and instructed participants to complete a series of objectives (given one at a time) using the EHRUT. 
During the testing the administrator timed the test and recorded user performance data electronically. 
The administrator did not give the participants any additional assistance in how to complete the 
objectives.  

 

The following types of data were collected for each participant:  

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

• Time to complete the objectives 

• 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 verbally answered 
a post-test questionnaire. Participants were not compensated for their time. 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.   

 

Following is a summary of the performance data collected on the EHRUT.  
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The results from the System Usability Scale scored the subjective satisfaction with the system based on 
the performance with these objectives to be 73. 

 

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

 

• Major Findings  
o We found eRx to be the most risk prone area of our system. The likelihood of an error is 

about 10%. There are multiple potential patient-safety risks in the event an electronic 
prescription is complete incorrectly. Less experienced users of the system may require 
assistance to successfully complete an electronic prescription in our system.  

o The second risk prone area of the system was clinical information reconciliation. This 
was mainly because the system requires you to right click a C-CDA to reconcile it, but 
50% of the subjects tested instinctively left clicked it instead. In the event a user is 
unable to reconcile a C-CDA, it could result in the patients chart reflecting incorrect 
Allergies, Medications or Problems.  
 

o All users found the majority of our software easy to use. A common remark was that 
they liked the ability to complete most of the objectives from one screen (the 
flowsheet). Errors made were largely due to confusion around the objectives rather 

N
Task 

Success

Path 

Deviation
Errors

Task 

Ratings 

5 = Easy

#
Mean 

(SD)

Deviations 

(Observed / 

Optimal)

Mean (SD)

Deviations 

(Observed / 

Optimal)

Mean (SD)
Mean 

(SD)

Objective 1: Demographics 10 100% 2% 1:35 71% 10% 5

Objective 2: Medication Allergies 10 90% 3% 1:54 70% 10% 5

Objective 3: Current Medications 10 60% 4% 1:42 90% 10% 4.3

Objective 4: Handling a drug-

drug/drug-allergy interaction alert
10 100% 0% :11 75% 0% 4.5

Objective 5: CPOE Meds 10 100% 3% :27 92% 10% 4.9

Objective 6: Electronic Prescribing 10 60% 2% 4:57 117% 10% 3.8

Objective 7: Problem List 10 80% 3% :41 82% 10% 5

Objective 8: Implantable Device List 10 80% 2% 1:10 78% 10% 5

Objectives 9 & 10: CPOE Labs and 

Images
10 70% 4% 1:53 104% 10% 5

Objective 11: Reconciling a Referral 

Note
10 60% 7% 1:34 96% 10% 4.4

Objective 12: Clinical Decision 

Support Rules and Alerts
10 100% 3% 6:56 62% 10% 4.5

Task Time

Task      
Measure
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than actual complexities within the system. Many of the users were surprised to learn 
about Clinical Decision Support and Clinical Information Reconciliation functionalities. 
There was a lot of positive feedback given to the modern look and feel of the system, as 
well as the consistency of menus and icons throughout the system.  
 

• Areas for Improvement 
o The area of the system that requires the most work is the Electronic Prescribing section. 

This part of our system is powered by a third-party vendor called Newcrop. We realize 
that Newcrop is not user friendly, and as such are exploring alternatives. This area of our 
system is risk prone for errors. These errors could include the need to continually check 
their work and to rely heavily on the NewCrop dose and frequency alerts.  This 
information will be passed on to NewCrop. 
 

o Another area for improvement would be how users access the Clinical Information 
Reconciliation functionality. An end user must right click on a C-CDA to reconcile it. 
Almost 50% of the users tested left clicked on the C-CDA and opened it, instead of right 
clicking to reconcile it. This functionality within our system poses a risk for errors 
whereby a user may open a C-CDA to view it instead of right clicking to reconcile it. This 
error can cause an end-user not to complete the reconciliation task. Increased training 
will be deployed. Additionally, we will consider a CDS rule that will alert if a 
reconciliation has not been performed prior to leaving the patient’s record.    
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II. Introduction 
The EHRUT tested for this study was IntegraCloud EHR, version 18.4.02, an ambulatory EHR. Designed to 

present medical information to healthcare providers in community-based Oncology and Urology 

practices, the EHRUT is cloud-based and can be accessed from anywhere with an internet connection 

and web-browser. 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 time on objective, objective ratings, and path deviations were captured 

during the usability testing.  

III. Method 

A. Participants 
A total of 10 participants were tested on the EHRUT. Participants in the test were comprised of a group 

of Nurses, Medical Assistants, Physician’s, Quality Managers, and Nurse Navigator’s. Participants were 

recruited by Integra Connect and were not compensated for their time. In addition, participants had no 

direct connection to the development or organization producing the EHRUT. Participants were not from 

the testing or supplier organization. Participants were given the opportunity to have the same 

orientation and level of training as the actual end users would have received.  

For the test purposes, end-user characteristics were identified and translated into a recruitment 

screener used to solicit potential participants; an example of a screener is provided in Appendix 1.  

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 ID’s so that an individual’s data cannot be tied back to individual 

identities.  
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10 participants (matching the demographics in the section on Participants) were recruited and 10 

participated in the usability test.  

Participants were scheduled for 1-hour sessions and MS Outlook calendar invites were used to keep 

track of the participant schedule.  

B. 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 EHR’s provided the same objectives 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. Each participant was provided the same 

instructions. The system was evaluated for effectiveness, efficiency, and satisfaction as defined by 

measures collected and analyzed for each participant:  

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

• Time to complete the objectives 

• Number and types of errors 

• Path deviations 

• Participant’s verbalizations (comments) 

• Participant’s satisfaction ratings of the system 

Additional information about the various measures can be found in Section 3.9 on Usability Metrics.  

Participant 

ID Gender: Age: Education Occupation/Role

Professional 

Experience Computer Experience

Product (EHR) 

Experience

Do you require any 

assistive technologies to 

use a computer?

1 Female 40-59 Some College Medical Assistant Less than 3 years

Email, Accessing an EHR, Reading News, 

Shopping, Banking, Social Media 5 years No

2 Female 23-39

College Graduate (RN, 

BSN) Registered Nurse Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 7 years No

3 Female 23-39 Some College Licensed Practical Nurse Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 6 years No

4 Female 40-59

College Graduate (RN, 

BSN) Nurse Navigator Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 10 years No

5 Female 40-59

College Graduate (RN, 

BSN) Quality Manager 6-10 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word), Programming 10 years No

6 Female 23-39

High School Graduate or 

GED Clinical Assistant 6-10 years

Email, Research, Shopping, Banking, Word 

Processor (i.e. MS Word) 7 years No

7 Male 40-59 Post Graduate (MD/PhD) Physician 16-19 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 15 years No

8 Male 40-59 Post Graduate (MD/PhD) Physician 16-19 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 9 years No

9 Female 23-39 Diploma LPN Licensed Practical Nurse Less than 3 years Email, Accessing an EHR, Reading News, Shopping 5 years No

10 Female 23-39

College Graduate (RN, 

BSN) Medical Assistant Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 5 years No
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C. Objectives 
A number of force-ranked objectives were constructed that would be realistic and representative of the 

kinds of activities a user might do with this EHR, including (full details provided in Appendix 4):  

Objective 1: Demographics  

Objective 2: Medication Allergies  

Objective 3: Current Medications 

Objective 4: Handling a drug-drug/drug-allergy interaction alert 

Objective 5: CPOE Meds 

Objective 6: Electronic Prescribing 

Objective 7: Problem List 

Objective 8: Implantable Device List 

Objectives 9 & 10: CPOE Labs and Images 

Objective 11: Reconciling a Referral Note 

Objective 12: Clinical Decision Support Rules and Alerts 

Objectives were selected based on their frequency of use, criticality of function, and those that may be 

most troublesome for users. The Objectives were constructed considering the study objectives. 

Additionally, based on the risk as to the potential to cause patient harm if not completed correctly. 

D. Procedures 
Upon joining the web conference, participants were greeted. Participants were then assigned a 

participant ID.  

The test administrator ensured the tests ran smoothly. The usability testing staff conducting the test 

were experienced usability practitioners with 3-plus years of experience, and a college degree.  

The administrator moderated the session including administering instructions and objectives. The 

administrator also monitored objective times, obtained post-objective rating data, and took notes on 

participant comments. The administrator also served as the data logger and took notes on objective 

success, path deviations, number and type of errors, and comments.  

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

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

• Without assistance; administrators could give immaterial guidance and clarification on 

objectives, but not instructions on use.  

• Without using a think aloud technique.  

For each objective, the participants were given a written copy of the objective. Objective timing began 

once the administrator finished reading the question. The objective time was stopped once the 

participant indicated they had successfully completed the objective. Scoring is discussed below in 

section 3.9.  
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Following the session, the administrator gave the participant the post-test questionnaire, and thanked 

everyone for their participation.  

Participants’ demographic information, objective success rate, time on objective, errors, deviations, 

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

Participants were thanked for their time, but not compensated.  

 

E. Test Location 
All tests were conducted virtually via WebEx. Only the participant and the administrator were on the 

web-conference.  

F. Test Environment 
The EHRUT would be typically used in a healthcare office or facility. In this instance, the testing was 

conducted virtually. Some of the participants were in a healthcare office, and others were at home. For 

testing, all users used a Windows or Mac computer with Google Chrome web-browser and an internet 

connection. The participants used a mouse and keyboard when interacting with the EHR.  

Technically, the system performance (i.e. response time) was representative to what actual users would 

experience in a field implementation. Additionally, participants were instructed not to change any of the 

default system settings (such as control of font size).  

 

G. Test Forms and Tools 
During the usability test, various documents and instruments were used including:  

1) Test Session Agenda  

2) Post-test Questionnaire  

 

Examples of these documents can be found in Appendices 3 and 4 respectively.  

The participant’s interaction with the EHRUT was not captured or recorded digitally.  

H. Participant Instructions 
The administrator reads the following instructions aloud to each participant:  

“Hi, Thanks for taking the time to participate in our EHR usability testing study. Before we get 

started I would like to provide a little context around the flow of today’s session. You will be 

completing a set of 12 objectives in our EHR. For the first 15-20 minutes we will review each of 

the objectives you will be asked to complete during the test. Once you’re comfortable with the 

objectives we will begin the test (approximately 30 minutes). I want to call out that this is not a 

test of how well you know or use the system, but rather you are testing the system for us. After 
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each objective I will ask you to rate the difficulty of the objective on a 0-5 scale, 0 being 

extremely difficult and 5 being very easy. Once you are finished with the test I will ask you to 

complete the post-test questionnaire. Any questions? Alright let’s begin.” 

Participants were given 12 objectives to complete. The detailed objectives are listed in Appendix 4.  

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

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

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

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

testing. The goals of the test were to assess:  

1) Effectiveness of EHRUT by measuring participant success rates and errors 

2) Efficiency of EHRUT by measuring the average objective time and path deviations 

3) Satisfaction with EHRUT by measuring ease of use ratings 

IV. Data Scoring 
The following table (Table 1) details how objectives were scored, errors, evaluated, and the time data 

analyzed.  

Measures Rationale and Scoring 

Effectiveness: 

Objective 
Success 

A objective was counted as a “Success” if the participant was able to 
achieve the correct outcome, without assistance, within the time allotted 
on a per objective basis. 

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

Objective times were recorded for successes. Observed objective times 
divided by the optimal time for each objective is a measure of optimal 
efficiency. 

Optimal objective performance time, as benchmarked by expert performance 
under realistic conditions, is recorded when constructing objectives. Target 
objective times used for objective times in the Moderator’s Guide must be 
operationally defined by taking multiple measures of optimal performance 
and multiplying by some factor, e.g. 1.5, that allows some time buffer 
because the participants are presumably not trained to expert performance. 
Thus, if expert, optimal performance on a objective was 60seconds then 
allotted objective time performance was 1.25 seconds. This ratio should be 
aggregated across objectives and reported with mean and variance scores. 



Page | 15 
 

 

 

www.IntegraConnect.com 

Effectiveness: 

Objective Failures 

If the participant abandoned the objective, did not reach the correct answer or 
performed it incorrectly, or reached the end of the allotted time before 
successful completion, the objective was counted as an “Failures.” No 
objective times were taken for errors. 

The total number of errors was calculated for each objective and then 
divided by the total number of times that objective was attempted. Not all 

deviations would be counted as errors.
11 

This should also be expressed as 
the mean number of failed objectives per participant. 

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

Efficiency: 

Objective 
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. The number of steps in the observed path is divided by the number of 
optimal steps to provide a ratio of path deviation. 

 It is strongly recommended that objective deviations be reported. Optimal 
paths (i.e., procedural steps) should be recorded when constructing 
objectives. 

Efficiency: 
Objective Time 

Each objective 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 objective. Only 
objective times for objectives that were successfully completed were 
included in the average objective time analysis. Average time per objective 
was calculated for each objective. Variance measures (standard deviation 
and standard error) were also calculated. 

Satisfaction: 
Objective Rating 

Participant’s subjective impression of the ease of use of the application was 
measured by administering both a simple post-objective question as well as 
a post-session questionnaire. After each objective, the participant was asked 
to rate “Overall, this objective was:” on a scale of 1 
(Very Difficult) to 5 (Very Easy). These data are averaged across 
participants. 
Common convention is that average ratings for systems judged easy to use 
should be 3.3 or above. 
To measure participants’ confidence in and likeability of the [EHRUT] overall, 
the testing team administered the System Usability Scale (SUS) post-test 
questionnaire.  Questions included, “I think I would like to use this system 
frequently,” “I thought the system was easy to use,” and “I would imagine 
that most people would learn to use this 
system very quickly.” See full System Usability Score questionnaire in 
Appendix 3. 

Table 1 
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V. Results 

A. Data Analysis and Reporting 
The results of the usability test were calculated according to the methods specified in the Usability 

Metrics section above. Participants who failed to follow session and objective instructions had their data 

excluded from the analyses.  

The usability testing results for the EHRUT are detailed below (see Table 2). The results should be seen 

considering the objectives and goals outlined in Section 3.2 Study Design. The data should yield 

actionable results that, if corrected, yield material, positive impact on user performance.  

 

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

based on performance with these objectives to be 73. Broadly interpreted, scores under 60 represent 

systems with poor usability; scores over 80 would be considered above average.  

B. Discussion of the Findings 
• Objective Success: With one exception, all objective failures were due to the participant not 

finishing within the optimal time (time it takes an expert x 2). This indicates that as users 

practice and gain familiarity with our system, their ability to complete objectives within the 

optimal time will increase.  

• Path Deviation: We had a very minimal amount of path deviations observed for all objectives. 

This can be attributed to the fact that the system was designed so that clicks and steps were 

N
Task 

Success

Path 

Deviation
Errors

Task 

Ratings 

5 = Easy

#
Mean 

(SD)

Deviations 

(Observed / 

Optimal)

Mean (SD)

Deviations 

(Observed / 

Optimal)

Mean (SD)
Mean 

(SD)

Objective 1: Demographics 10 100% 2% 1:35 71% 10% 5

Objective 2: Medication Allergies 10 90% 3% 1:54 70% 10% 5

Objective 3: Current Medications 10 60% 4% 1:42 90% 10% 4.3

Objective 4: Handling a drug-

drug/drug-allergy interaction alert
10 100% 0% :11 75% 0% 4.5

Objective 5: CPOE Meds 10 100% 3% :27 92% 10% 4.9

Objective 6: Electronic Prescribing 10 60% 2% 4:57 117% 10% 3.8

Objective 7: Problem List 10 80% 3% :41 82% 10% 5

Objective 8: Implantable Device List 10 80% 2% 1:10 78% 10% 5

Objectives 9 & 10: CPOE Labs and 

Images
10 70% 4% 1:53 104% 10% 5

Objective 11: Reconciling a Referral 

Note
10 60% 7% 1:34 96% 10% 4.4

Objective 12: Clinical Decision 

Support Rules and Alerts
10 100% 3% 6:56 62% 10% 4.5

Task Time

Task      
Measure
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meant to be obvious. Notably, we had the largest number of deviations on objective 11 which 

we can attribute to needing to right click as opposed to left click to reconcile a referral note, we 

have made a note of that and will take it into consideration for improvement.  

• Objective Time: Overall the mean objective times were good, considering the range of users’ 

familiarity with the system; some users were performing objectives that go beyond their usual 

job duties. There were a few objectives where they were well within the optimal objective time, 

and others where they were close to the optimal time or slightly over. We must also take into 

account factors like how quickly or slowly users type, which comes into play on Objective 12 as 

they must type in a lot of the CDS rule conditions.  

• Errors: We observed a minimal number of errors throughout the test. Again, these errors were 

mainly due to a lack of familiarity with the system. Risk prone errors exist in both the eRx and C-

CDA reconciliation areas of our system. Risks include potentially being unable to complete an 

eRx as well as accidentally viewing a C-CDA when trying to reconcile it. Being unable to complete 

an electronic prescription does pose a risk to patient safety; in some cases users may need to 

seek the help of a colleague or training material to be able to successfully complete this task.  

• Objective ratings: Overall the objectives ratings were good. The only worrisome ratings come 

from Objective 6, Electronic Prescribing, which we have already identified to be an area for 

improvement.   

VI. Effectiveness 
We found the EHRUT to be extremely effective in completing the majority of objectives. This is validated 

by the minimal amount of path deviations observed during testing. With only one exception, all 

objective failures were caused due to users taking longer than the optimal time (2x’s the time it takes an 

expert) to complete the objectives. There were also a minimal number of errors observed for each 

objective.  

VII. Efficiency 
A number of the test subjects stated that their favorite part of the system was the flowsheet because 

they were able to complete objectives 2-10 on one screen. The fact that 9 out of the 12 objectives 

tested can all be completed from one screen speaks to the efficiency the system provides. That being 

said, it can be inferred that users will become more efficient using the system as they gain more 

experience with it. This is supported by the data that shows that the objectives with lower success 

percentages, often took users longer to complete than the optimal time. The only area that was found 

to be inefficient is the Electronic Prescribing section which we are actively working to improve.  

VIII. Satisfaction 
Based on the objective ratings we can infer that users are very satisfied with the system. If you average 

all the objective ease ratings, they were 93.4% or 4.67 on the 5-point scale. The average of all the 

System Usability Score questionnaire scores was 73.  
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IX. Major Findings 
The major findings from this test are that all users found the majority of our software easy to use. A 

common remark was that they liked the ability to complete most of the objectives from one screen (the 

flowsheet). Errors made were largely due to confusion around the objectives rather than actual 

complexities within the system. Many of the users were surprised to learn about Clinical Decision 

Support and Clinical Information Reconciliation functionalities. There was a lot of positive feedback 

given to the modern look and feel of the system, as well as the consistency of menus and icons 

throughout the system. We learned that the users will be able to complete objectives quicker and more 

efficiently as they gain more experience with the system. Additionally, below are some of the verbal 

remarks from participants:  

• “Intuitive, modern GUI which makes it easily understandable.” 

• “Consistent and predictable interface behavior” 

• “Ability to edit things all located in one area and similar ways to edit each thing”  

• “Easy to navigate, it’s a good system”  

• Participant liked “having everything on page (the flowsheet)” 

X. Areas for Improvement 
The area of the system that requires the most work is the Electronic Prescribing section. This part of our 
system is powered by a third-party vendor called Newcrop. We realize that Newcrop is not user friendly, 
and as such are currently exploring alternatives. This was unanimously the least favorite part of the 
system for every participant. This area of our system is risk prone for errors. These errors could include 
the need to continually check their work and to rely heavily on the NewCrop dose and frequency alerts.  
This information will be passed on to NewCrop. 

 

Another area for improvement would be how users access the Clinical Information Reconciliation 
functionality. An end user must right click on a referral note to reconcile it. Almost 50% of the users 
tested, left clicked on the file which opens it, instead of right clicking which brings up the menu where 
you can select “Reconcile C-CDA”. This error can cause an end-user not to complete the reconciliation 
task. Increased training will be deployed. Additionally, we will consider a CDS rule that will alert if a 
reconciliation has not been performed prior to leaving the patient’s record. 

 

Finally, we are also currently working to improve the layout of the demographics screen, which should 
help end users be able to find fields and make edits quicker. 

 

XI. Appendices 
The following appendices include supplemental data for this usability test report. Following is a list of 

the appendices provided:  

1) Recruiting Screener and results (includes participant demographics) 

2) Moderator’s Guide  
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3) System Usability Scale Questionnaire  

4) Step-by-step task guide  

A. Appendix 1 

 

 

 

B. Appendix 2: Test Session Agenda and Objectives  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participant 

ID Gender: Age: Education Occupation/Role

Professional 

Experience

Which of the following activities do you use a 

computer for? Product (EHR) 

Experience

Do you require any 

assistive technologies to 

use a computer?

Approximately how 

many hours per 

week do you spend 

on the computer?

Which computer 

platform(s) do you 

use?

What internet 

browser(s) do you 

use?

In the last month 

how often have you 

used an EHR?

How many years 

have you used an 

EHR?

How many 

EHR's are you 

familiar with?

How does your practice 

handle patient records 

today?

1 Female 40-59 Some College Medical Assistant Less than 3 years

Email, Accessing an EHR, Reading News, 

Shopping, Banking, Social Media 5 years No 26+ hours per week Windows Google Chrome

Every day I'm at 

work 5 4 Electronic

2 Female 23-39

College Graduate (RN, 

BSN) Registered Nurse Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 7 years No 26+ hours per week Mac, Windows

Google Chrome, 

Microsoft Internet 

Explorer, Mozilla 

Firefox

Every day I'm at 

work 7 3 Both

3 Female 23-39 Some College Licensed Practical Nurse Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 6 years No 26+ hours per week Mac, Windows

Google Chrome, 

Microsoft Internet 

Explorer, Mozilla 

Firefox

Every day I'm at 

work 6 3 Both

4 Female 40-59

College Graduate (RN, 

BSN) Nurse Navigator Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 10 years No 26+ hours per week Windows Google Chrome

Every day I'm at 

work 10 3 Electronic

5 Female 40-59

College Graduate (RN, 

BSN) Quality Manager 6-10 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word), Programming 10 years No 26+ hours per week Windows

Google Chrome, 

Microsoft Internet 

Explorer

Every day I'm at 

work 10 3 Both

6 Female 23-39

High School Graduate or 

GED Clinical Assistant 6-10 years

Email, Research, Shopping, Banking, Word 

Processor (i.e. MS Word) 7 years No 0 to 10 hours Mac, Windows Google Chrome

Every day I'm at 

work 7 4 Electronic

7 Male 40-59 Post Graduate (MD/PhD) Physician 16-19 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 15 years No 26+ hours per week Mac, Windows Google Chrome

Every day I'm at 

work 15 5 Both

8 Male 40-59 Post Graduate (MD/PhD) Physician 16-19 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 9 years No 26+ hours per week Mac, Windows

Google Chrome, 

Microsoft Internet 

Explorer, Mozilla 

Firefox, safari

Every day I'm at 

work 9 5 Both

9 Female 23-39 Diploma LPN Licensed Practical Nurse Less than 3 years Email, Accessing an EHR, Reading News, Shopping 5 years No 26+ hours per week Mac, Windows Google Chrome

Every day I'm at 

work 5 3 Electronic

10 Female 23-39

College Graduate (RN, 

BSN) Medical Assistant Less than 3 years

Email, Accessing an EHR, Research, Reading 

News, Shopping, Banking, Social Media, Word 

Processor (i.e. MS Word) 5 years No 26+ hours per week Windows Google Chrome

Every day I'm at 

work 5 3 Both



Page | 20 
 

 

 

www.IntegraConnect.com 

Objective 1: Demographics  

§170.315 (a)(5) Demographics 

Task 1: Open the patient Sally Test’s Chart 

Task 2: Navigate to the demographics page, then click Edit 

Task 3: Enter the patient’s DOB as 02/14/1948 

Task 4: Select English as the patient’s Preferred Language 

Task 5: Select Female as the patient’s Gender 

Task 6: Select declined to specify as the patient’s Sexual Orientation 

Task 7: Select Female as the patient’s Gender Identity 

Task 8: Select Black or African American as the patient’s Race 

Task 9: Select American as the patient’s Ethnicity 

Task 10: Click Save 

Objective 2: Medication Allergies  

§170.315 (a)(8) Medication allergy list 

 Task 1: Open the Face Sheet to display existing Medication Allergies 

Task 2: Open the Allergies widget 

 Task 3: Search for Granisetron, then select it 

 Task 4: Select Difficulty Breathing for the reaction type 

 Task 5: Select Severe for the Severity  

 Task 6: Click Add 

Task 7: Find the Medication Allergy to Aspirin and change the reaction type to Nausea 
and Vomiting   

Task 8: Display historical Medication Allergies 

Objective 3: Current Medications 

§170.315 (a)(7) Medication list 

 Task 1: Open the Face Sheet to display active Current Medications 

 Task 2: Open the Current Medications Widget 

 Task 3: Navigate to the Doctors List (favorites list) 

 Task 4: Add Granisetron and Warfarin to the Current Medications 

 Task 5: Change the Aspirin 325mg to 2 tablets twice a day BID 

 Task 6: View Changed Aspirin  

 Task 7: Display historical Medication List 

Objective 4: Handling a drug-drug/drug-allergy interaction alert 

§170.315 (a)(4) Drug-drug, drug-allergy interaction checks for CPOE 

Task 1: Acknowledge the alert indicating a severe drug-allergy reaction to Granisetron. 
(highlighted in red) 

Task 2: Acknowledge the alert indicating a severe drug-drug interaction between 
Warfarin and Aspirin.  
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Task 3: Change the severity of the aspirin allergy alert from Moderate to Severe 

Objective 5: CPOE Meds  

§170.315 (a)(1) Computerized provider order entry—medications 

 Task 1: Order Prochlorperazine maleate 10mg tablet  

Task 2: Change the above order to 5mg tablet   

 Task 3: Display the changed Medication Order 

Objective 6: Electronic Prescribing 

§170.315 (b)(3) Electronic prescribing 

 Task 1: Navigate to the Compose Rx page 

Task 2: Review the medications to be sent to the pharmacy (Prochlorperazine maleate 
5mg and Granisetron) 

 Task 3: Change the Granisetron dosage to 2 tablets  

 Task 4: Click Proceed to Transmit Page 

 Task 5: Click Transmit Rx/Add to Record to send the Rx to the Pharmacy 

 Task 6: Check the status of the Rx to see if it is filled or not  

 Task 7: Cancel the Granisetron Rx 

 Task 8: Request and receive medication history information 

Objective 7: Problem List 

§170.315 (a)(6) Problem list 

 Task 1: Navigate to the Face Sheet to display the Active Problem List 

 Task 2: Open the Problem List widget  

 Task 3: Click the Add button to add a new Problem 

 Task 4: Search for Asthma then select it 

 Task 5: Select Diagnosis for the problem Type 

 Task 6: Select Active for the problem Status 

 Task 7: Enter today’s date for the Diagnosis Date 

 Task 8: Click Save 

 Task 9: Change the Asthma status to Chronic  

 Task 10: Display the Historical Problem List  

Objective 8: Implantable Device List 

§170.315 (a)(14) Implantable device list 

 Task 1: Navigate to the UDI widget 

Task 2: Enter the UDI number (01)00643169007222(17)160128(21)BLC200461H  

 Task 3: Enter Pacemaker in the Surgical History field 

 Task 4: Enter today’s date as the implant date  

 Task 5: Click Add 

 Task 6: Click More Details to display device description, identifiers, and attributes 
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 Task 7: Change the UDI’s status to inactive  

Objectives 9 & 10: CPOE Labs and Images 

§170.315 (a)(2) CPOE – laboratory, §170.315 (a)(3) CPOE – diagnostic imaging 

 Task 1: Navigate to the General Orders section of the flowsheet 

 Task 2: Open the widget, then Navigate to the Order Sets tab 

 Task 3: Select the MU3 Order Set (this includes a CMP and CT Scan) 

 Task 4: Select Today in the Needed dropdown, then apply to all orders 

 Task 5: Click Save 

 Task 6: Change the CT Scan date to tomorrow  

 Task 7: Change the CMP Lab order to a CBC instead  

 Task 8: View the changed Orders 

Task 9: Scroll down to the Lab Results section of the flowsheet to view the CBC lab 
results 

Task 10: Scroll up to the Documents section of the flowsheet and click the CT Image 
Report to view the CT Scan results 

Objective 11: Reconciling a Referral Note 

§170.315 (b)(2) Clinical information reconciliation and incorporation 

 Task 1: Navigate to the Documents section of the patient’s chart 

 Task 2: Locate the referral note (CCDA) 

 Task 3: Right click the referral note to Reconcile the CCDA 

Task 4: Reconcile the Allergies, Current Medications, and Problem List from the CCDA 
with those currently in the patient’s chart by checking/unchecking the appropriate 
boxes 

Task 5: Then click Reconcile all Checked CCDA Data  

Task 6: Review the changes to the patient chart, then click Confirm & Proceed 

Task 7: Click View CCDA to view the reconciled CCDA (newly generated) 

Objective 12: Clinical Decision Support Rules and Alerts 

§170.315 (a)(9) Clinical decision support 

 Task 1: Navigate to the Clinical Decision Support page 

Task 2: Click Create New Rule 

Task 3: Create a rule to screen Female Patients Over the age of 40 for breast cancer 

 Task 5: Enter Breast Cancer Screening into the Rule Description 

 Task 5: Check the Rule is Enabled Box 

Task 6: Enter the Alert message: Woman 40 years or older – Yearly mammograms are 
recommended starting at age 40 

Task 7: Enter the following URL: https://www.cancer.org/healthy/find-cancer-
early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-
detection-of-cancer.html for the Bibliographic Reference  

https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer.html
https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer.html
https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer.html
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Task 8: Enter The American Cancer Society medical and editorial content team for 
Author 

Task 9: Enter Last Revised: July 7, 2017 for the Release 

Task 10: Click Save definition changes 

Task 11: Navigate to the Clinical Decision Support Alerts page 

Task 12: Find the alert you just created and click Review 

Task 13: Enter that you reviewed this alert on today’s date then click Mark as reviewed 

Tasks 14: Create a rule for Asthma in the Problem List 

Task 15: Create a rule for Granisetron in Medications 

Task 16: Create a rule for Medication Allergy to Aspirin  

Task 17: Create a rule for if CBC (Lab test) was performed 

Task 18: Create a role for if BP is higher than 130/80 (vitals) 

Task 19: Create a combination rule for if patient has asthma and is female 

Task 20: Import CCDA that triggers above rules 

Task 21: View and acknowledge alerts for above rules 

Task 22: View developer, funding source, release date for asthma alert  

Task 23: Click and view bibliographic reference link for asthma alert 
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C. Appendix 3: System Usability Scale Questionnaire 
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D. Appendix 4: Task step by step guide 
Click here to access the step by step guide  

https://drive.google.com/file/d/15YkaBk35wBRmfFLpo_FIadwaPRFx0Tk5/view?usp=sharing

