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For public release: 

Medstreaming used the following usability design process in developing and designing their health IT 

module, All in One Medstreaming EMR v5.3 : A custom process based on NISTIR 7741 

Description of the process- 

The goals are for users to be able to interact with the system safely, effectively, efficiently, and with an 

acceptable level of satisfaction. 

When a new feature or enhancement is being developed, the first step is to capture as many details as 

possible regarding the workflow for the intended users. A clear understanding of what the intended user is 

trying to achieve with the new functionality. Any dependent workflows are studied in detail. Consideration 

is also given to how different kinds of users and workflows (different specialties or different settings of 

care) would interact and impact the new feature. And ease of navigation, screen layout, consistency with 

rest of the modules are considered and documented in detail as well. 

As the new feature is being developed, user feedback is gathered early and often and iteratively and 

incorporated at each step. User workflows are studied and mapped to the new requirement. This ensures 

a logical flow of steps from one screen to another. 

Once the UI prototypes have been prepared, clinical application specialists review the designs. Next stage 

is to review the design and workflows with the super users for the module. Their input is critical at this 

point. This may result in moving the fields, reducing number of dropdowns, clicks or making key patient 

information fields more conspicuous on the UI.  
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On completion of the initial development, a test environment is created which is used for testing and 

gathering feedback on performance goals from the intended users.  

Efficiency, effectiveness and user satisfaction are measured through usability testing activity. The results 

are analyzed and modifications are made based on the areas identified during the testing.  

Retesting is done after the required changes have been made. 

Gathering user feedback and testing the product with the intended users ensures that Medstreaming is 

able to deliver high quality software to their user which is easy to use and quick to learn. 
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EXECUTIVE SUMMARY 
A usability test of Medstreaming All in One v5.3 was conducted between 09/01/2017 – 

11/24/2017 through remote sessions with the users by Medstreaming. 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, 16 users [includes 

providers, mid-levels and other intended user groups] matching the target demographic criteria 

served as participants and used the EHRUT in simulated, but representative tasks. This study 

collected performance data on 27 tasks typically conducted on an EHR: 

During the usability test, 16 users (MD, RN, MA, Administrators) matching the target 

demographic criteria served as participants in the usability test. Each participant used 

Medstreaming in simulated, but representative role-specific tasks. 

This study collected performance data on 27 tasks typically conducted on an EHR by 

physicians/providers and nurses/medical assistants. The tasks are correlated to the twelve 

certification criteria in 45 CFR Part 170 Subpart C of the Health Information Technology: 2015 

Edition Health Information Technology (Health IT) Certification Criteria, 2015 Edition Base 

Electronic Health Record (EHR) Definition, and ONC Health IT Certification Program 

Modifications: 

§170.315(a)(1) Computerized Provider Order Entry – Medications 

§170.315(a)(2) Computerized Provider Order Entry – Laboratory 

§170.315(a)(3) Computerized Provider Order Entry – Diagnostic Imaging 

§170.315(a)(4) Drug-Drug, Drug-Allergy Interactions Checks 

§170.315(a)(5) Demographics 

§170.315(a)(6) Problem List 

§170.315(a)(7) Medication List 

§170.315(a)(8) Medication Allergy List 

§170.315(a)(9) Clinical Decision Support 

§170.315(a)(14) Implantable Device List 

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

§170.315(b)(3) Electronic Prescribing 
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During the remote one on one 60-minute usability test session, the study administrator greeted 

the participant. Each participant was read a request for informed consent/release and asked to 

give their verbal consent, which was recorded (see Appendix B | Recording Consent). 

All participants were current users of Medstreaming EHR, so they had prior experience with 

some version of the EHR. Help documents detailing the relatively new features were distributed 

to the participants prior to the test. The study administrator introduced the test and instructed 

participants to complete a series of tasks (given one at a time) using the EHR Under Test 

(EHRUT). 

During each test, the participant’s screens and audio were recorded electronically and the study 

administrator recorded notes on paper and electronically. The recordings were later analyzed to 

determine task times and evaluate user performance. 

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 and were offered a $25 gift card in appreciation for 

their time. 

The UCD process used was based on NISTIR 77411 and various recommended metrics were 

used to evaluate the usability of the EHRUT. Use was in accordance with the examples set forth 

in the NIST Guide to the Processes Approach for Improving the Usability of Electronic Health 

Records. The following quantitative data were collected for each participant: 

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

• Time to complete each task 

• Number and types of errors 

• Path deviations 

• Participant’s familiarity, ease-of-use, and satisfaction ratings of the system and its components 

• System Usability Scale (SUS) In addition, results include the following qualitative observations: 

• Major findings 

• Areas for improvement 

• Participant’s verbalizations The results from the System Usability Scale (SUS)2 scored the 

subjective satisfaction with the system based on performance with these tasks to be: 

Overall SUS Score: 81.0937 
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In addition to the performance data, the following qualitative observations were made: 

Major findings 

• Most users found the system user friendly and easy to use 

• Most users indicated the system was easy to learn and consistent across various modules 

• Most users easily completed the tasks using the optimal path or with minor deviations 

Areas for improvement (discussed in more detail in Discussion of the Findings section) 

Making the look ups for granular race and ethnicity more user friendly and faster with quicker 

response time. Making the Allergy list look up faster and user friendly. We also observed that 

some users had difficulty with the modification of medication orders. We plan on analyzing this 

workflow further and making it simpler with fewer steps. Another area we identified where users 

performed less optimally was the cancel Rx workflow which will be analyzed as well. 

 

INTRODUCTION 
The electronic health record application tested for this study was Medstreaming All in One v5.3, 

an application used in an ambulatory setting. Designed to present medical information to 

healthcare providers in an outpatient setting for various specialties, Medstreaming EHR consists 

of a comprehensive electronic clinical system used to create, store, and retrieve patient data. 

The usability testing attempted to represent realistic exercises and conditions that occur in a 

typical medical practice environment. The purpose of this study was to test and validate the 

usability of the current user interface and provide evidence of usability in Medstreaming EHR. 

To this end, measures of effectiveness, efficiency, and user satisfaction, such as task success, 

time on task, and task group ratings, were captured during the usability testing. 

 

METHOD 

INTENDED USERS 

The Intended users for the Usability testing of the EHRUT were selected based on their day to 

day tasks’ relevance to the tasks needed to be tested during the Usability study. Their 

demographics, education, years of experience in their position as well as in the use of the 

EHRUT were considered. The intended users had to be Providers, Nurses or MA’s and 

Administrators (based on the type of tasks needed for testing). 
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PARTICIPANTS 

A total of 16 participants were tested on Medstreaming EHR. Participants in the test were 

physicians and registered nurses and administrators in ambulatory settings, quality assurance 

and user experience experts, ranging in years of experience with Medstreaming EHR and 

varied in specialty including Vascular practice, Family Practice, Internal Medicine, Pediatrics, 

and others and administrators.  

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

actual end users would have received. All participants were current users of Medstreaming 

EHR, so they had prior experience with some version of the EHR. Help documents detailing the 

relatively new features were distributed to the participants prior to the test.  

Recruited participants had a mix of backgrounds and demographic characteristics. 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. 

Participa

nt 
Identifier 

Participa

nt 
Gender 

Participa
nt Age 

Participant 
Education 

Participant 

Occupation/R
ole 

Participan

t 
Professio
nal 

Experienc
e 

Participa

nt 
Compute
r 

Experien
ce 

Participa
nt 
Product 

Experien
ce 

Participa
nt 
Assistive 

Technolo
gy Needs 

P2 Female 30-39 Bachelor's Degree 
Clinical 
Manager 120 120 36 No 

P3 Female 30-39 

Doctorate degree 
(e.g., MD, DNP, 
DMD, PhD) 

Clinical App 
Specialist 120 120 48 No 

P4 Male 30-39 

No high school 

degree Quality Mgmt 96 96 60 No 

P5 Female 30-39 Bachelor's Degree 
Clinical App 
Specialist 84 84 6 No 

P6 Male 50-59 Master's Degree Quality Mgmt 240 240 60 No 

P7 Female 20-29 Bachelor's Degree RN 72 72 48 No 

p11 Female 40-49 Bachelor's Degree 
Clinical 
Manager 156 240 30 No 

P12 Female 40-49 Bachelor's Degree PA 240 240 48 No 

P13 Female 30-39 Bachelor's Degree 

Clinical 

Manager 96 96 25 No 

P8 Male 40-49 

Doctorate degree 
(e.g., MD, DNP, 

DMD, PhD) MD 144 240 5 No 

P9 Female 40-49 

Doctorate degree 
(e.g., MD, DNP, 
DMD, PhD) MD 24 180 5 No 

P10 Female 30-39 
Trade/technical/vocat
ional training MA 24 180 11 No 
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P14 Male 30-39 Bachelor's Degree RN 60 120 48 No 

P15 Male 40-49 

Doctorate degree 
(e.g., MD, DNP, 
DMD, PhD) MD 108 120 14 No 

P16 Male 40-49 Master's Degree MD 120 120 24 No 

P17 Female 40-49 Bachelor's Degree RN 180 180 48 No 

 

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 study may serve as a baseline for future 

tests with an updated version of Medstreaming EHR. 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 Medstreaming EHR. Each 

participant used the system in the same location and 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: 

● Number of tasks successfully completed within the allotted time 

● Time to complete the tasks 

● Number and types of errors 

● Path deviations 

● Participants’ verbalizations (comments) 

● Participants’ satisfaction ratings of the system 

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

 

TASKS 

A number of tasks were constructed that would be realistic and representative of the kinds of 
activities a user might do within this EHR and representative of the functionality presented for 
certification for the 2015 Edition criteria, including: 

 Access and add an item to the allergy list and update reaction 

 Update the allergy list by changing the status of one of the items 

 Access the medication list and add a new medication to the list 

 Change the strength of a medication 

 Discontinue a medication from the medication list 

 Place an order for a medication, review drug-drug, drug-allergy alerts 

 Change the medication order to adjust the strength 

 Change the severity of alerts to be displayed 

 Order a new prescription and check the fill status of the prescription  
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 Cancel the electronic prescription sent 

 Process a change and prescription refill request 

 Import medication history for a patient 

 Place an order for a radiology order 

 Modify the radiology order 

 Place an order for a laboratory order 

 Modify the laboratory order 

 Update the following fields on registration: 

o DOB 
o Gender  
o Race  
o Ethnicity  
o Preferred Language  
o Sexual Orientation  
o Gender Identity  

 Access Registration and change the values for the below fields 

o Race   
o Ethnicity   
o Preferred Language  

 Update the problem list by adding a new problem 

 Update the status of a problem to ‘Resolved’ 

 Review the CDS rule and reference information and access the info button 

 Record a UDI/Implant in Patient's chart 

 Mark the implant as inactive 

 Configure a CDS rule based on a problem 

 Reconcile the medication list 

 Reconcile the problem list 

 Reconcile the allergy list 

  

The tasks were selected based on the measures presented for certification on Meaningful Use 

2015 program and required for Test Procedure 170.315.g.3 Safety-enhanced design. These 
tasks are also representative of some of the most commonly performed tasks by the personnel 
recruited for participation. 
 

PROCEDURE 
Upon the start of the session, 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 was read a request for informed consent/release and asked to give their consent 

verbally, which was recorded (see Appendix B | Recording Consent).  

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

administrator and the data logger.  
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The administrator moderated the session including administering instructions and tasks. The 

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

participant comments. A second person served as the data logger and took notes on task 

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

instructed to perform the tasks: 

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

• without assistance; study administrators could give immaterial guidance and clarification on 

tasks, but not instructions on use 

• withholding questions until the end of the test For each task, the participants were given oral 

directions.  

Following the session, the study administrator gave the participant the post-test questionnaire 

(see Appendix D | System Usability Scale Questionnaire). Scoring is discussed below in the 

Data Scoring section. Participants were thanked for their time. 

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

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

TEST LOCATION 
Usability tests were conducted remotely over a web meeting. Each participant joined the web 

meeting from his/her location. Both the test administrator and the data logger could see the 

participant’s screen and listen to the audio of the session. Participants were asked to join from a 

location that was relatively quiet and free from distraction. 

TEST ENVIRONMENT 
Medstreaming EHR would typically be used in a physician’s office. This usability testing was 

conducted remotely, with participants interacting with the Medstreaming software over Citrix 

GoToMeeting online conferencing software. Using remote testing allowed the participants to use 

the software from their normal office location. Participants were given instructions on how to 

access the meeting online. Once in the meeting, they were given access to the test system by 

the administrator.  

Medstreaming support set up the application with the test data and configurations as per the 

required test scenarios. Database was restored to the original configuration after each session. 

Participants did not change any of the default system settings. The usability test setup provided 

a uniform experience to all participants. 

TEST FORMS AND TOOLS 
During the usability test, various documents and instruments were used, including: 

1. Recording Consent Statement 
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2. SUS and post-test questionnaire 

3. GoToMeeting software 

4. GoToMeeting recording tool 

Examples of these documents can be found in the Appendices.  

The test administrator and data logger were logged into the GoToMeeting session so that each 

could observe the test session. The screen and audio of each participant interacting with the 

EHRUT were recorded using the GoToMeeting recording tool. This recording provided an 

opportunity to replay the test for later evaluation to ensure the accuracy of timings, performance 

against the optimal path, etc. 

PARTICIPANT INSTRUCTIONS 
The study administrator read scenarios and task directions from the Usability Test task handout 

to each participant. 

Following the procedural instructions, participants were then given a selection of the 27 tasks to 

complete based on their role(s) in their healthcare organization. 

Tasks in the Usability Protocol are listed in Appendix C. 

Following the session, the study administrator gave the participant a post-test questionnaire and 

the System Usability Scale and thanked each individual for their participation. 

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. 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 Medstreaming by measuring participant success rates and errors  

2. Efficiency of Medstreaming by measuring the average task time and path deviations  

3. Satisfaction with Medstreaming by measuring ease of use ratings  

 

  Rationale and Scoring 
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Effectiveness: 

Task Success 

 

A task was counted as a “Success” if the participant was able to achieve the 

correct outcome, without assistance, within the time allotted on a per task basis.  

The total number of successes were calculated for each task and then divided by 

the total number of times that task was attempted. The results are provided as a 

percentage.  

Task times were recorded for successes. Observed task times divided by the 

optimal time for each task is a measure of optimal efficiency.  

Optimal task performance time, as benchmarked by expert performance under 

realistic conditions, is recorded when constructing tasks. Target task times used 

for task times in the Moderator’s Guide must be operationally defined by taking 

multiple measures of optimal performance and multiplying by some factor [e.g., 

1.25] that allows some time buffer because the participants are presumably not 

trained to expert performance. Thus, if expert, optimal performance on a task was 

[x] seconds then allotted task time performance was [x * 1.25] seconds. This ratio 

should be aggregated across tasks and reported with mean and variance scores.  
 

Effectiveness: 

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 a “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.11 This should also be expressed as the mean number of failed tasks per 

participant. 

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

Efficiency: 

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. 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 task deviations be reported. Optimal paths 

(i.e., procedural steps) should be recorded when constructing tasks. 

Efficiency: 

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. 
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Satisfaction: 

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.  

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 Scale 

questionnaire in 

Appendix D 

RESULTS 

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 task instructions 

had their task relevant data excluded from the analyses. The only exclusions were made for 

individual tasks but not for an entire study. The usability testing results for the EHRUT are 

detailed below. The results should be seen in light of the objectives and goals outlined in Study 

Design section.  

Criteria Description Task No. 

Of 

Partic

ipant

s 

Task 

Succ

ess 

Mean

% 

Task 

Succ

ess 

Std. 

Dev% 

Task 

Error

s 

Mean

% 

Task 

Error

s Std 

Dev% 

Path 

Devia

tion: 

(steps 

obser

ved/S

teps 

Optim

al) 

Task 

Time 

Mean 

Task 

Time 

Devia

tion :  

(Time 

Obse

rved/

Time 

Opti

mal) 

Ratin

g 

Mean 

a.8- Med 

Allergy List 
Access and Add 

item with reaction to 

Allergy list 

a.8.1 

a.8.4 

a.8.5 

16 99% 0.04 0.02 0.08 1.01 80.86 1.36 4.96 

a.8- Med 

Allergy List 
Update the allergy 

list by changing the 

status of one of the 

items 

a.8.6 16 97% 0.12 0 0 1.00 11.06 1.11 5 

a.7 - Med 

List 
Access medication 

list and add a new 

medication to the 

list 

a.7.1 12 100% 0 0 0 0.98 29.41 0.98 4.83 
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a.7 - Med 

List 
Change the strength 

of the added 

medication 

a.7.2 12 96% 0.14 0 0 1.04 16.33 1.09 4.67 

a.7 - Med 

List 
Discontinue a 

medication from the 

medication list 

a.7.3 12 100% 0 0.083 0.27 1.06 15.18 1.12 4.75 

a.1 and a.4 

CPOE – 

Meds 

Order a medication, 

review drug-drug, 

drug-allergy alerts. 

a.1.1 

a.1.2 
14 100% 0 0 0 1.04 23.14 0.92 4.89 

a.1 and a.4 

CPOE – 

Meds 

Change the 

medication order to 

adjust the strength 

a.1.3 14 89% 0.21 0 0 1.16 32.46 1.11 4.61 

a.1 and a.4 

CPOE – 

Meds 

Change the severity 

of alerts to be 

displayed 

a.4.1 14 93% 0.17 0 0 1.07 18.15 1.2 4.86 

b.3 ERx Order new Rx and 

check the fill status 
b.3.1 

b.3.2 
16 100% 0 0 0 1.01 26.56 1.06 4.72 

b.3 ERx Cancel the E-rx sent b.3.3 16 91% 0.26 0.06 0.24 1.03 11.4 1.24 4.69 

b.3 ERx Process a change 

and refill request 
b.3.4 

b.3.5 
15 93% 0.25 0.13 0.33 0.99 28.92 1.03 4.83 

b.3 ERx Import medication 

history for a patient 
b.3.6 16 94% 0.24 0.06 0.24 1 10.33 1.01 4.56 

a.3-CPOE-

Diag 

Imaging 

Order a radiology 

order 
a.3.1 14 96% 0.13 0 0 1.07 15.78 1.05 4.57 

a.3-CPOE-

Diag 

Imaging 

Modify the radiology 

order 
a.3.2 14 96% 0.13 0 0 1.04 15.71 1.05 4.5 

a.5-

Demograph

ics 

Update the following 

fields on 

registration: 

DOB, Gender, Race, 

Ethnicity, Ethnicity, 

Preferred Language, 

Sexual Orientation, 

Gender Identity  

a.5.1 

a.5.2 

a.5.3 

a.5.4 

a.5.5 

a.5.6 

a.5.7 

a.5.8 

16 100% 0 0 0 1.05 29.37

5 
1.05 5 

a.5-

Demograph

ics 

Access Registration 

and change the 

values for the below 

fields 

Race : Declined to 

Specify 

a.5.9 

a.5.10 

a.5.11 

16 100% 0 0 0 1.23 15.37 1.28 5 
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Ethnicity : Patient 

declined to state 

Preferred Language 

: Patient Declined to 

State 

a.6-

Problem 

List 

Update the problem 

list by adding a new 

problem 

a.6.2 16 100% 0 0 0 1 5.18 1.04 5 

a.6-

Problem 

List 

Update the status of 

the problem to 

Resolved 

a.6.3 16 97% 0.12 0.06 0.24 0.97 4.88 1.04 5 

a.6-

Problem 

List 

Review the CDS rule 

and reference 

information and 

access the info 

button 

a.6.4 

a.6.5 

a.6.6 

16 99% 0.04 0 0 1.1 10.37 1.04 4.98 

a.14-

Implantable

s 

Record a 

UDI/Implant in 

Patient's chart 

a.14.1 16 100% 0 0 0 1.09 97.18 1.01 4.94 

a.14-

Implantable

s 

Mark the implant as 

inactive 
a.14.2 16 100% 0 0 0 1.03 15 1 5 

a.9-CDS Configure a CDS 

rule based on a 

problem 

a.9.1 16 97% 0.12 0 0 1.02 121.2

5 
1.01 4.94 

b.2-CI 

reconciliati

on 

Reconcile 

Medication list 
b.2.1 

b.2.2 

b.2.3 

b.2.4 

16 100% 0 0 0 1.06 13.75 1.06 5 

b.2-CI 

reconciliati

on 

Reconcile Problem 

list 
b.2.5 

b.2.6 
16 98% 0.06 0 0 1.09 7.37 1.05 5 

b.2-CI 

reconciliati

on 

Reconcile Allergy 

list 
b.2.7 

b.2.8 
16 100% 0 0 0 1.06 7.37 1.05 5 

a.2-CPOE-

Labs 
Order a Lab order a.3.1 14 100% 0 0 0 1.05 15.64 1.04 4.71 

a.2-CPOE-

Labs 
Modify the Lab 

order 
a.3.2 14 96% 0.13 0 0 1.1 16.85 1.12 4.57 
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DISCUSSION OF FINDINGS 
The major areas that were the focus of the test had to deal with the tasks supporting the 

Meaningful Use certification for 2015 Edition. The list of tasks is discussed in the Tasks section. 

Overall, those areas revolved around CPOE, Electronic prescribing, Drug/Drug/Allergy 

interactions and Clinical Decision Support. The study demonstrated that the majority of the 

tasks were completed successfully with no or minor deviations. The task ratings indicated that 

most of the users found the tasks easy to perform (4 or 5 on a 1 to 5 scale, 5 being easy). The 

verbal comments and feedback regarding the areas of improvement also were aligned with the 

statistical data presented by the task time deviations, task success and ratings. 

EFFECTIVENESS 

The major scoring method for determining the effectiveness with this usability test was success 

and failure rate. The EHRUT achieved a score of 100% for twelve of the twenty-seven tasks. 

The other tasks scored a 89-99% for success. Combining the success/failure rates, there was 

an overall 97.44 % success rate for all the tasks performed by all of the participants during the 

usability test.  

A secondary measurement for scoring effectiveness is the ratio between optimal path and the 

actual path taken for each task. The optimal path represents the most effective steps to take to 

complete each task. For the EHRUT, the task deviation ranged from 0.97 to 1.23. The overall 

deviation when all the tasks were averaged for the EHRUT was 1.05.  

 

EFFICIENCY 

The chief measure of efficiency during the usability test is the amount of time required to 

complete each task as it compares to the optimal amount of time to complete the task. The 

range for the EHRUT was from 0.92 to 1.36 deviation from the optimal time. One of the tasks 

where higher task time deviation was observed was Updating demographics on Registration. 

This was analyzed and the look up lists for granular race and ethnicity were long and took 

longer to load. This point was taken under consideration for improvement in the future releases. 

Similar deviation for task time occurred for updating Allergy list due to longer look up list. 

Another area where task time deviation was observed is Electronic prescriptions. This was due 

to newer workflows on the Rx tab and we expect that sufficient training will mitigate that. 

Overall, the EHRUT deviating for timing was 1.078.  

SATISFACTION 

Two measurements were gathered to score satisfaction during the usability test for the EHRUT: 

individual tasks ratings gathered after each task and overall satisfaction collected through the 

System Usability Scale at the conclusion of the usability test. These scores indicated an overall 

high level of satisfaction for most of the individual tasks as well as for the EHRUT in general. 

The rating mean for the tasks ranged from 4.5-5.  
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A score of 81.0937 on the System Usability Scale indicates an overall high level of satisfaction 

from each participant recorded at the conclusion of the usability test.  

MAJOR FINDINGS 

The usability test for the EHRUT did not report any finding that could be considered detrimental 

for the EHRUT. However, the usability test uncovered a few areas of that can be improved–

Search functionality for race and ethnicity on Registration, Search functionality on Allergies tab, 

modification of medication orders. The recommendation from this usability test would be that 

these areas should be reworked to simplify the tasks. Most of the tasks within the usability test 

were completed with little difficulty. The verbal and physical cues from the participants indicated 

that the overall experience was pleasant. Users liked the ease of ordering through CPOE using 

the Quick order lists for laboratory and radiology orders. 

AREAS FOR IMPROVEMENT 

Based on the task time deviations and task errors, we identified a few areas for improvement.  

We observed that updating demographics took longer for some users. We found that this was 

due to the granular race and ethnicity lists being long, making the drop down slower to respond. 

A similar observation was made regarding the Allergy list look up. We will work on making the 

Allergy list look up faster and modifying the search behavior so that the allergy can be searched 

quicker with the keywords. We also observed that some users had difficulty with the 

modification of medication orders. We plan on analyzing this workflow further and making it 

simpler with fewer steps. Another area we identified where users performed less optimally was 

the cancel prescription workflow. This was due to the introduction of new workflows on the 

prescription tab and sufficient training on the new Rx change/cancel steps will help the users.  

These improvements will be worked upon as a part of the future release cycles of the product. 
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APPENDICES 

Appendix A 
PARTICIPANT DEMOGRAPHICS QUESTIONNAIRE 

Please complete the following information for the Usability Study 

Name                                   _________________________________________________ 

Age group                     

20-29                                    ___________________________ 

30-39                                     ___________________________ 

40-49                                     __________________________                               

50-59                                     ___________________________ 

60-74                                     ___________________________ 

75 and older                           ___________________________ 

 

Your current title    

MD                                         ____________________________ 

RN                                         ____________________________ 

MA                                         ___________________________ 

Administrative                        ____________________________ 

Other                                      ___________________________ 

How long have you held this title?    _____________________   years 

How many years have you used                   

Medstreaming?                              _________________________years 

How many hours per day on average do you use Medstreaming?   ___________hrs 

How many EHR's have you used before Medstreaming? ____________ 
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Appendix B 
Recording consent statement - 

Do you grant Medstreaming permission to record this usability test session and use this 

recording for internal use only for the purpose of improving the products being tested? 

 

Appendix C 

PARTICIPANT TASK HANDOUT 

Pre-reqs 

(a)(8) Medication Allergy List 

(a)(7) Medication List 

(a)(4) Drug-drug, Drug-allergy Interaction Checks 

(a)(1) CPOE – Medications 

(b)(3) Electronic Prescribing 

(a)(2) CPOE – Laboratory 

(a)(3) CPOE – Diagnostic Imaging 

(a)(5) Demographics 

(a)(9) Clinical Decision Support 

(a)(6) Problem List 

(b)(2) Clinical Information Reconciliation and Incorporation 

(a)(14) Implantable Device List 

  

https://docs.google.com/document/d/1VG4vSoDZwb0ZxFXLvVd77U6TMdmuz4VyE29mu8CGJDY/edit#heading=h.p9icr2d8dgl7
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Pre-reqs       

 

Patient criteria Encounter Type Encounter Date 

P1, p2    

    

 

 

 

- a.4 : Configure severity level to show ‘all interactions’ (a.4) 

- B.2: One 170.315_b2_ciri_r21_sample2_ccd*.xml file for each test patient  

- B.2: One 170.315_b2_ciri__r21_sample1_ccd_recon_v7 file for each test patient  

- B.3. : set patient pharmacy 

- B.3.7: consent to med history is checked, eligibility is pre-checked.  

- Test patients are created prior to the participant session 

- Appointments are created prior to the participant session 

- Each encounter has I25.10 added to the current diagnosis 

- For MD sessions, a.8, a.7, a.4 are done prior to the session. 

(a)(8) Medication Allergy List 

 

a.8.1 Access: active medication allergy list 

a.8.4 Add: Sulfasalazine; RxNorm code: 9524; 

a.8.5 Reaction: Wheezing 

a.8.6 Make Sulfasalazine; RxNorm code: 9524 INACTIVE 

 

(a)(7) Medication List 

 

a.7.1 Add: Warfarin Sodium 2 mg tablet once daily to Current medication list  

a.7.2 Change: Warfarin Sodium 4 mg tablet once daily 

a.7.3 Discontinue Warfarin Sodium 4mg tablet 

 Reason> Changed Medications 
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(a)(4) Drug-drug, Drug-allergy Interaction Checks 
Change the severity of alerts to show only major alerts 

(a)(1) CPOE – Medications 

 

 

(b)(3) Electronic Prescribing 
 

b.3.1 

Order New Electronic Prescription for Plavix 75mg once daily for 30 days (b3.4) 

review & submit 

b.3.2 Check the eRx/Fill Status of an Electronic Prescription (b3.5) 

b.3.3 Cancel Electronic Rx to the Pharmacy; plavix 75mg that was sent in the previous step 

 Process Change Request: approve/deny the change  

b.3.4 Approve OR Deny eRx Change Request from Pharmacy 

 Process Refill: approve/deny 

b.3.5 Approve OR Deny an Electronic Refill Request from the Pharmacy 

b.3.6 Request and Receive Medication History Information Electronically  

 

(a)(2) CPOE – Laboratory 

 

 

a.2.1 Enter an order for Cholesterol in HDL in serum or plasma; LOINC code: 2085-9 

 Change order - by Removing and Adding a new order 

a.1.1 Order Plavix 75 mg tablet once daily for 30 days 

a.1.2 Review the Drug-drug alert & Drug - Allergy alerts 

a.1.3 Change the medication order to Plavix 300 mg tablet once daily for 30 days 

a.4.1 

Adjust Severity Level of Interventions - Change the severity of alerts to show only 

major alerts 
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a.2.2 

Change the previous order to 

Cholesterol in LDL in serum or plasma by direct assay; LOINC code: 18262-6 

 

(a)(3) CPOE – Diagnostic Imaging 

 

a.3.1 

Enter an order for 

MRI chest w/o contrast material 

  

 Change order - by Removing and Adding a new order 

a.3.2 
Change the previous order to 

MRI chest w/o & w/contrast material 

 

(a)(5) Demographics 

 

 Update patient demographics with below information  

a.5.1 DOB: 3/30/1977 

a.5.2 Gender : Female 

a.5.3 

Race: Samoan (OMB standard: Native Hawaiian or Other Pacific 

Islander) 

a.5.4 Ethnicity: Dominican (OMB standard: Black or African American) 

a.5.5 Ethnicity : Not Hispanic or Latino 

a.5.6 Preferred Language : English, US 

a.5.7 Sexual Orientation : Lesbian, gay, or homosexual 

a.5.8 Gender Identity : Identifies as Female " 

 Access the same patient and change the below fields: 

a.5.9 Race : Declined to Specify 

a.5.10 Ethnicity : Patient declined to state 

a.5.11 Preferred Language : Patient Declined to State 

 

(a)(6) Problem List 

 

a.6.2 ADD Essential (primary) Hypertension I10 to the "past medical hx/problem list" 
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a.6.3 MARK the status of the problem Essential Hypertension as RESOLVED 

a.6.

4 Trigger the CDS rule in patient evaluation by documenting the diagnosis (a.9)  

a.6.

5 Locate Reference Information for a CDS Intervention (a.9) 

a.6.

6 Access the info button from the CDS rule pop up window (a.9) 

(a)(9) Clinical Decision Support 

 

 Access the Clinical Decision Support rules tab 

 

 

Configure a CDS rule based on a problem-I10 (Primary Essential Hypertension) 

 

Diagnosis: Essential (primary) hypertension i10 

instruction: start patient on ARB or ACE inhibitors 

 

recommendation 

 

Bibliographic Citation: NIH U.S. NLM 

Developer Of intervention: Medstreaming 

Funding source fo the intervention: Medstreaming 

source URL:http://www.ash-us.org/ 

 

 

(b)(2) Clinical Information Reconciliation and 

Incorporation 

 

 pre-Imported to a new or "in progress" reports 

b.2.1 Reconcile problems, allergies, meds 

 Initiate Reconcile process 

b.2.2 Compare internal and external list of problems, 

b.2.3 remove "Anemia" from the "external list" 

b.2.4 Reconcile 

b.2.5 Compare internal and external list of medications 

b.2.6 REconcile 

b.2.7 Compare internal and external list of Allergies 

b.2.8 Reconcile 
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(a)(14) Implantable Device List 

 

a.14

.1 

Record the below UDIs in the patient's chart:  

(01)10884521062856(11)141231(17)150707(10)A213B1(21)1234 

a.14

.2 

Mark UDI as Inactive. 

(01)10884521062856(11)141231(17)150707(10)A213B1(21)1234 

 

 

Appendix D 
  

System Usability Scale Questionnaire 

  
Participant number: __________ 

Date: ______________________ 

 
Strongly 

Disagree       

Strongly 

Agree 

1. I found the tasks were easy to identify and 

perform based on the amount of training 

received. 

1 2 3 4 5 

2. I found the system unnecessarily complex 1 2 3 4 5 

3. I thought the system was easy to use 1 2 3 4 5 

4. I think that I would need the support of a 

technical person to be able to use this 

system 

1 2 3 4 5 

5. I found the various functions in this 

system 

were well integrated 

1 2 3 4 5 
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6. I thought there was too much 

inconsistency in 

this system 

1 2 3 4 5 

7. I would imagine that most people would 

learn 

to use this system very quickly 

1 2 3 4 5 

8. I found the system very cumbersome to 

use 

1 2 3 4 5 

9. I felt very confident using the system 1 2 3 4 5 

10. I needed to learn a lot of things before I 

could 

get going with this system 

1 2 3 4 5 
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